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We Sell Direct. ..

To develop the tape of product manufactured by the General Radio Company
requires a lurge stafl’ of enginecrs, each a specialist in one or more phases of the
work involved, One of the functions of this staff is to assist the eustomer in the
geloction of instruments in ovder that the corvect equipment may be purchused
with o mintmum expenditure,

There has alwayvs heen close contaet between our engineering stafl and our
customers. The teehnical nature and the manifold uses of our product make the
maintenance ol this contaet essential. For this reason, the General Radio Com-
pany maintains no sales agencies in the United States, but distributes its produets
direetly to the consumer on @ net, no diseount, busis, The Company maintaing
factory braneh offices in several major eities of the U.S. which are stafied by
skilled, fuctory-trained engineers.

In order that customers outside the United States may receive equivalent
technienl service, exclusive distributors have been appointed in many foreign
conntries, each eapable of giving technical and commereinl information regarding
General Radio produets. For a list of foreign distributors, see the inside back
cover of this catalog. In all matters regarding General Rudio apparatus the ens-
tomer should communieate with the appropriate distributor. Prices listed in the
catalog are for domestic use only. Costs in foreign conntries, where import
duty and freight must he added. ean be oblained from the distributors in those
countries.

GENERAL RADIO COMPANY
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SUGGESTIONS FOR ORDERING

ORDER BY TYPE NUMBER

Always order by catalog Lype number,
and whenever possible mention name of
item. runges, or other significant speeifica-
tions ms protection aguinst  misunder-
standing.

Be sure to melude orders for any acees-
sories desired or for calibrations which
must be made before shipment. If minor
maodilications in the parts or instruments
to be ordered would make the equipment
more useful, our Sales Fngincering De-
partment woukl be glad to discuss the
details,

TELEGRAPH AND CABLE ORDERS

We have direet telegraph printer con-
nections  with  Western  Union  for the
prompl handling of messages.

I'se Bentlev's code und the code words
accompanying  each catalog deseription.
Our cable address is Gexrapco posToN.

SHIPPING INSTRUCTIONS

Unless specific instructiong accompuny
the order, we shall use our best judgment
as to the method of shipment. Repair
parts or other items needed quickly ean be
shipped Air Fxpress it requested, The fol-
lowing table shows approximate costs of
this serviee v continental United States.

1}';: e I| G ths. | 25 . | 40 lhs. | 75 I, | 100 toa.
— 1 {

o4 | s2.50 | S2.50 l S5 | s400 | 8475 | sT.00

A4 2,50 2.50 A5 8.25h K.1a 10,20

v | 250 ::.T:si .1.#'..‘:‘ 784 | 1295 | Lo

10 20 3.5 S | L2 | 2495 | B260
AR ER R 5,61 | 2005 | 3uNs | Als | 720
Over

OS85 | TT.A0

2350 | 3.1 | &7 | 20,85 | 3916

PACKING

There 1s no charge for our regular domes-
tic or export pucking wnd no charge for
shipping contuiners or cuses. Cuses are not
returnable.

TERMS

Net 30 days. All prices are I.0.B. Cam-
bridge, Massachusetts. Unless eredit has
alresadly been established, shipments are
made C.0.1).

When full payment accompanies an order
for equipment, exeep: for repairs, we pay
transportalion charges to any point in the
continental United States, except Alaska.

REMITTANCES

Should be made payable at par in Boston
or New York funds

PRICE CHANGES

All prices are subject to change without
notice. Formal price quotations remain
open for 30 days.

Prices shown will be inereased by the
amount of any applicable sales, use, excise,
or similar taxes that are now in effect or
that may hereafter he imposed by Federal,
State, or local governments.,

NO TRADE OR EDUCATIONAL DISCOUNTS

Ouwr prices are made on a direct-to-
consumer basis which permits of no special
diseounts,

QUANTITY DISCOUNTS

When 10 or more identical parts (not
instruments), are ordered st the same
time for single shipment 1o o single desti-
nation, the following quantity diseounts are
nllowed:

a per cent
20-99..... SR TS 10 per cent
15 per eent

Questions regarding the applicability of
gquantity discounts o any item in this
eatalog will be answered promptly by our
Sales Engineering or Commercinl Depart-
ments.

Copytight, 1951, by General Badio Cotnpany, Camibodge, Muss., US.A.
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SUGGESTIONS FOR ORDERING

SPECIFICATION CHANGES

We reserve the right to discontinue in-
struments without notice, and to change
specifications at any time without incurring
any obligation to incorporate new features
in instruments previously =old.

WARRANTY

We warrant each new instrument manu-
factured and ‘or sold by us to be free from
defeets in material and workmanship: our
obligation under this warranty being
limited to repairing or replacing any instru-
ment or part thercof, except tubes and
batteries, which shall, within one year
after shipment to the original purchaser,
prove alter our examination to be thus
defective.

REPAIR PARTS

When ordering repair parts, be sure to
describe completely the parts required, also
referving to the symbol numbers and de-
seription from the parte list, and give the
type number and serial number from the
panel of the instrument.

SHIPMENTS TO GENERAL RADIO

When returning instruments for rvepair,
recalibration, or for any other reason,
please ask our Service Department for
Return Material Tag and shipping in-
structions. Please state tvpe number and
serial number of instrument and date of
purchase.

DOMESTIC SALES AGENCIES

Because of the Company’s direct sales
policy no general sales agencies are ap-
pointed. Complete stocks are earried only
at the fuctory warehouse. A partial stock
is maintained at Los Angeles.

OTHER GENERAL RADIO PUBLICATIONS

In addition to this eatalog we publish
a number of bulletins of interest to tech-
nieal and professional workers in specialized
fields, and a monthly magazine, the General
Radio Frperimenler, for free distribution
among interested persons, The  Erperi-
menter contains technieal and semi-tech-
nical engineering articles which are contrib-
uted, for the most part, by our engineering
stall. To be placed on the mailing list,
mevely fill in, elip, and mail the coupon
below; or supply ALL of the information
requested.

TO: General Radio EXPERIMENTER, 275 Massachusetts Ave., Cambridge 39, Mass.
Enter my free subsceription to the G-R EXPERIMENTIER.

BT Y s s e e e i i T T s S R s A R S S G s R S e R S

CORRIRERRESE ANCIEIE oo covomnymcomie o s o e B ATl e i A O T N IR
Strect City and Zone No. State

N O PRSRIRBIN . . ov0s o iiasaiogias o mmsmin i wiemms ey e s o LR e awesamesenia

IMPORTANT!
PLEASE FILL IN COMPLETELY.
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VISIT OUR LABORATORIES AND FACTORY

We cordially invite you 1o visit our engi-
necring lnboratories and factory the next time
that you e in the vieinity of Cambridge,

Our plant 32 located in Cambridge (across
the Charles River from Boston) at 275 Massa-
chusetts Avenue. This is half way between the
Massichusetts Institute of Technology and
Central Squure, Cambridge,

el
e CANBRIDGE
2 D <
~
i

The accompanying map gives details for
reaching the plunt by public transportation
or automaobile.

Mores ror Vistrors: 10:00 . to 4:00
raL every day except Saturdays, Sundays,
anid holidays,

PATENTS

Meny of our products are menfactnred al solil
undor United States Lettors Patent owned by the
Crenrs] Hadio f'llll.lLJrlu_\' o ndler lieense grants feom
other vompuites, To stmplify the listing of these
ptents they wre givon bore iu o single =t il reforrsd
o wt el mstrment anly Ly appropriste reference
nunleer.

Lo “Cortidn vaenuiu=tabe wioplifier  devioes, elie-
tre wave lilters, voeuin=tube oseillators, amd sound-
level meters are lioonwssd by Western Llectrie Com-
puny, Toes under all United States Lotters Patent,
owned or contralled by Moerican Telephone und Tele-
graph Company, or Western Elsetrie Compauy, Ine.,
amd any or all other United States patents with re-
speet to which Western Fleeteie Cotpany, e, las
the right lo grmot a lieensge, solely tor wtilizgion in
research,  investigation, messureinent, testing,  in-
steaetion, winl development work i pire amd applied
scichoe, inclwling engncering and fnedusteial foll="

2, “Thi= appuratus nse=  inventions of  Upited
Stades Patents licensed by Raclio Corportion of
Amoren, Patent numbers supplicd upon  request.
Livensedd ouly for wse in nwssuring or testing elee-
tromie deviees, cleetoon Tubwe virenits, parts of such
deviees awd cireudts, nl elenente for use in such
deviees aml cireults.”

3. Patent 2,125,816,

L. Patent 2548157,

&, Livonsod under all putents and patent npplicn-
flons of Dro G WO Pieree pertuining to piezo-clectrie
crvstals and thoir nssociated eirenits,

B, Lieensed under designs, patonts and palent
applications of Fdgerton, Germpeshisen awld Crier,

7. Pulent 2,204,011,
5. Pitent 1,067,185,
W Putent 2,173,427,

1, Patent 2,367,081,

11, Patent 2,000,013,

12, Patent 2,060,931,

13, Patent 2,376,301,

11 Patents 1) 42,777 and 1) 113,807,

15. Patent 1,083 447,

16, Putent 1,967,181,

17, Patens 2,012,497,

18, Putent 2,012,201,

I, Patent 1,999,809,

20, Patent 2,173,426,

21. Patent 2,208,177,

22, Patent 2,302,503,

23, Patent 2,020,358,

215, Patemt 23501718,

25, Patent 2,025,775,

26. Parent 2,374,248,

27. Patent 2,160,588,

25, Patent 2,101,330,

29, Patent D 161,050

vi GENERAL RADIO COMPANY
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INDUSTRIAL INSTRUMENTS

(iexeran Raoro industrial instruments are
cleetrical and electronie devices designed 1o
meel the testing requirements of plants and
laboratories in a wide variety of industries.
They consist of (1) Stroboseopes, (2) Sound
and Vibration Measuring Instruments, (3) a
Polariscope, (4) Motor Speed Controls, and
(3) VARIAC® Autotrunsformers,

STROBOSCOPES

The STROBOSCOPE permits rotating or
regiprocating objects (o be viewed intermit-
tently and produces the optieal effect of slow-
ing down or stopping motion. For instanee, an
electrie fan revolving at 1800 rpm will appur-
eatly be standing still if viewed under a light
that fashes uniformly 1800 times per minute.
AL 1799 flashes per minute, the fan will appear
to revolve at 1 rpm. and at 1801 flashes, it will
rotate backward at 1 rpm. Because the cve
retains images for an appreciable fraction of a
second. no flicker is seen except at very low
speeds, The apparent slow motion is an exact
replica of the original higher-speed motion. so
that the motion of a high-speed machine ean
be analyzed with the stroboscope under
normal operating conditions.

The stationury image that is seen when the
flash and rotational speeds aure equal makes
possible very precise speed settings. and when
the flash rate control is calibrated in rpm. as
in the STROBOTAC®, the stroboscope can
he used as n tachometer.

The STROBOLUX® i& un auxiliary light
source that can he fiashed from the Strobotac,
for applications where more light is needed.
The STROBOLUME is 1 high-intensity light
source, flashed from a Strobotae or [rom a con-
wetor, for low-flashing-rate applications, such
u#s looms and printing presses. The CON-
TACTOR i a device for attachment to a
crankshaft or other machine shaft to flash a
stroboscope one or more Limes [or cach revolu-
tion of the shaft. It ean be used with either the
Strobotae or the Strobolume. The MICRO-
FLASTI is an ultra-high-speed light source for
single-flash photography of mpildly moving
objects such as bullets and projectiles.

The applications of General Riulio Strobo-
scopes are more completely discussed in the
booklet “‘Eyes for Industry.” a copy of which
will gladdly be sent on request.

SOUND AND VIBRATION

Instruments in this group provide means
for measuring objectively the noise generated
in machimes, appliunces, and similar equip-
ment, as well us general noise levels in offices,
buildings, streets. ete, The SOUND-LEVEL
METER and the SOUNDSURVEY METER
measure the level of the noise in terms of ac-
cepted standards; the SOUND ANALYZER
measures each piteh component in the noise,
the VIBRATION METER and VIBRA-
TTON ANALYZER measure solid-borne vi-
brations in Lhe same way that the sound-
mensuring  instruments  measite  air-borne
vibrations, The OCTAVE-BAND ANA-
LYZER permits the sound energy in sue-
cessive netaves in the spectrum to be measured
individually. A random noise generator, useful
in many types of acoustic work, is also avuil-
able. see page 153. This equipment and its
uses ure more completely described in ““The
Noise Primer.” Write for a eopy.

POLARISCOPE

The POLARISCOPE represents a new
approuach to the problem of stress analysis in
photoelustic models. With  the STROBO-
LUME light source, exposure lime is recuced
to a few millionths of & second, which greatly
reduces the size and weight of the assembly,
gives u large. 8-inch field, and also permits the
photography ol dynamie patterns,

MOTOR SPEED CONTROLS
General Radio VARIAC® SPEED CON-
TROLS provide smooth and continuous con-
trol of speed in d-¢ motors, operating from
the a-¢ line. They combine a Variae and a
rectifier Lo provide an armature voltuge that
can be adjusted over a wide range without
deterioration of normal shunt-motor regula-
tion. Ratings are Y40 hp, 13 hp, and 34 hp.

VARIAC*

The VARIAC, a continuously adjustable
autotransformer, gives smoolh, continuous
manual control of a-c voltage from zero to
17% above input line voltage., Available in
single units and combinations in ratings from
170 va to 25 kvu. these units are used in all
types of mdustry for controlling voltage, heat,
light, motor speed, and other voltage-sensitive
quantities.

GENERAL RADIO COMPANY 1
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STROBOSCOPES

TYPE 631-B STROBOTAC”
(STROBOSCOPIC TACHOMETER)

USES: 'I'lie Strobutne is used for measuring the
S|It'l'tl ul rotaling, t'|-|'\[|l'ul‘:|1il1=_',, or \“d':tlillg
mechunisms and for observing their operation
in slow motion, In the design and testing of
machines anmd ||iﬁ,||—-|||-|-i| mechanisms, the
Strobotae s invaluable. The operation of
motors, funs, pullevs, genrs, cams, and other
machine elements ean be examined in slow
motion, Speed measurements for overload and
nnderviond  toste ean be made, e s ideally
siited Tor rapully adjusting the speeds of a
nuthier of wpehines intended 10 operate at
the =ame x]lt'l--|, us, lor instanee, textile :~']'>ill—
dles. In produetion testing, it provides a
means ol rapidly aligning mechanisms  that
aperate undder vlose toleranees. It is ::[:;mn\t-nl
for use in cheeking the eulibration of aiveraft
tachomelers

DESCRIPTION: T'he Strohotae is a small. port-
:t!)lt- =1 l'(llulr-:r'uil(' r.|.|il-r':|lm| Lo I'l':l.ll :-']:l't'tl
divectly in revolutions per minute. The light
soturee 15 a neon Strobotron ];m:]r motnted
in a parabolie reflector. The frequency of a
self-contained electronic pulse generntor de-
termines the Hashing speed, which can be
adjusted by means of o direet-reading dial.

Two maodels are available, the Tyre 631-1,
with & range of 600 rpm to 11,100 rpm, and
the Tyer 631-Bl. which includes an adds-
tional range of 1 10th the seale values, Le.,
60 rpm to 140 rpm, selected by throwing s
switeh, and useful Tor observational work.

Speeds helow 900 or above LLAOD rpm, up
to about 100,000 rpm. can be measured by
using flashing rates that are simple multiples
or submultiples of the speed to he measured.
Below GO0 rpm. the Type G31-BL model can
be used for observutions and eontrol purposes,
but. as the speed decreases, flicker becomes
prnmn!llll'l'll_ ln\in;_' to the nahility of the
human eve to retain suecessive mages long
enough ta give the illusion of continuous
motion

The light flash from the Strobotron is ex-
tremely short and can effectively “stop™ mo-
tion al subject speeds up 1o several fimes the
seale values.

FEATURES: » llcimires no contaet with mech-
anism being measured, and henee absorbs no
power. T'herefore, it can be used Lo measure
the specds of very low=power devices.

> short Hash gives shorp images

> High aeenraey <=1 when standaredized
by comparison with Lhe power-line frequeney.
> Can he useld o plaees imaceessible o von-
ventional twehoneters,

> lhasy Lo sel easy Lo rend.

> Where more light is vequired, auxiliary light
sourees are pvailable — see Stroholux (page 3)
and Strobolume (page 4)

SPECIFICATIONS

Range: 1'viw tl-08, G0 o L 00 g o obinds esn be
e o mieasnire speesks g to TINLINMD epg. Ty ee GRI-BL,
UMD ton 10000 Ppens aned 000 g0 1000 Pt

ACCUFHCY: £ 'y ol dhinl reading above 9K rpn on
atamdan] rmoge (e botly uuslels
Flash Duration: & 1o 10 millisud
Power Supply: 118 o 123 valts

15 of 0 serond.

ol

rveles. 'rices quoted

Vacuum Tubes: Oue Tvew 11 Steobailron, ong
GXF-LIT G sl s ONT-LT 14

set of tubes s Turmialwsd withe the bst rsend

-n-u-.llurv-l \ l'u1.|;.h'1|'

Accessories Supplied: Seveo-loot power ecord, plus 10
it contactor jaek, aml spare fises
Mounting: Metal enbiner with earryving hawdle.

Dimensions: 7's x 8% x 47 g inches, over-all.

‘;(";e‘:.'“;p:; :'j;‘_l“ \[\ :“:'I':' 'IL:':\::“”“i"'ll"‘l‘”c“s' Net Weight: ' ; pounds.

T B = toele Waed Pries y
631-B Strobotac (600 to 14,400 rpm) ...... BHAYO $£140.00
631-BL Strobotac (60 to 14,400 rpm) ....... BILUIN 170.00
631-P1 Replacement Strobotron ............ K|ENNA 7.50

PATENT NOTICE. SHee Note 8, page vi.
2 GENERAL RADIO COMPANY
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STROBOSCOPES

TYPE 648-A STROBOLUX®
(AUXILIARY LIGHT SOURCE)

USES: The Strobolux is an auxiliary white-
light source for use with the Strobotuae in
applications where the areas to be illuminated
are lwrger than the Strobotae can eover, or
where greater lighl intensity s required.
Although its flush i= not as short as that of
the Microllash (page 6), it can be used as a
light souree Tor single-flush photography.

DESCRIPTION: T'yri (48-\ Strobolux consists
of & power supply and lump, eapable ol pro-
dueing brilliaue light Hashes at speeds up to
GODO - per minute. The flushing source is n
Tyee G31-15 Strobotae and consequently ean
bhe contralled by (1) the sell-contained pulse
generator in the Strobotae, (2) the a-c line,
(30 an esternal contaetor CFyer 1535), or (4)
an external oseillator, preferably one which
can supply sguae wave pulses,

The lamyp. filled with o rare gas, furnishes
a white light about one himdred times as
powerful us that of the Strobotac,

FEATURES: The combination of the T'yvee
(31-B Rtrobotae and Tyee 6G18-A Strobolux
has all the advaniages of the Strobotae
el plus the feature of high illumination.

No appreciable duplication of faeilities is
mvolved, so that the purchase of the Tyri
8-\ Strobolux i= an eronomical solution to
problems requiring greater illumination (han
is provided hy the Strobotae.

SPECIFICATIONS

Range: [Tpto Tow fashes per seeond (GO00 per minnte),
Single finshes for photography ean also be ohtained.
Duration of Flash: Boetweon (3 awnd 30 miderosseonds,
depending upon [Lashing speed wnd apon the sertng of
the SPEEEDS tange switeh. The shorter Hash is obrsined
at the higher speeds,

Accuracy: The acenraey 1s that of the souree controlling
the Washing speel, (See specilientions for Typer 031-B
Strobotae, poage 203

Power Supply: 105 to 123 {or 210 o 250) volts, 30 to
() eveles,

Power Input: 125 walls, wmaxitnm,

Vacuum Tubes: One 3258 Rectifier ind one Tyee 045-P1

Lamp, both of which are furnished with the instrament.
Mounting: Sheet moral vase with blaek wrinkle finish,
Lavsiags sl s Uaneh reflestor are wonnne] in one <ide of
vise, the power soppdy in the other, Tie removabile Luog
sssem by s provided with e by o« 20 tappel hole for teipod
mgniing.

Accessories Required: A Strohotac is necessary to
vperite the Strobolux.

Accessories Supplied: Seven-inor power cord, cable for
vonneetion to Strobotae, extonsion eable for lamp, space
fuses,

Dimensions: 1374 x 11 x 13040 inehes, over-all,

Net Weiaht: 3157 powd

Tigjn — - = il Waed e PO
648-A Strobolux .......... TG PO SCALY $225.00
648-P1 Replacement Lamp ................ SURLY 17.50

PATERT NOTLOE, o Nate U, page vis

(Lefty Niljnsting clovirie shaver cutters with the Strobotse

— plwto eourtesy Rewningion Bawd, (Right) Tyre Gil-ly

Strobotae with Tyer G15-A\ Strobolux.

GENERAL RADIO COMPANY 3
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STROBOSCOPES

TYPE 1532-B STROBOLUME
(HIGH-INTENSITY LIGHT SOURCE)

USES: The Strobolume produces a brilliant,
white, light flash that is well suited for study-
ing motions of machines operating at rela-
tively low speeds. T'wo important applications
are the analysis and adjustment of shuttle

motion in textile looms and of color register

in printing,

The Strobolume is designed Lo be flashed
from an external contactor such as the
Tyrr 1335-A\ (page 33, und henee is particu-
larly useful where the motion 1o be examined
is related to angular position of a shaft, such
as o erankshafr, eamshalt, or countershaft,
on one end of which a contactor is held or
clamped, 1t can also he Aushed from a Stro-
botae, It 1s adaptable as a light source for
single- und  multiple-fash  photography  in
research projects, where the motion of the
stthjeet is often too fast to be stopped by
convenlional “speedlights.”

DESCRIPTION: The elements of the Strobo-
lume are a ligh-voltage transformer and
rectifier: a capacitor, which is charged to
about 2500 volts from the reetifier; and a
lamp through which the capoacitor is dis-
charged to produce the flash, The diseharge
i initiated by u special Strobotron 1ripped
by an external impulse. Fither of two vulues
of eapacitance cun be used, as selected by a
switeh, The larger is for Hashing rates up to
1200 per minute with mtense Lhight for short
periods, the smaller for rates up 1o 3000 with
about 1°20th as much light. The Strobolume
operates from a 115-volt a-¢ line, 50 to 60
eveles. The entive assembly is mounted in a
small metal case with handle.

FEATURES: > DBrilliunt, high-intensity, white
(lash.

> Short flash — about 40 microseconds al
high-intensity position: 20 microseconds ut
low intensity position,

» Flashing rates up to 3000 per minute.

» Overload breaker opens on high-intensity
range, when maxitnum safe operating time is
resclied for any speed,

> ('mnp:ll_‘h |i;_{|i|_ pnl't:llﬂv {I:‘_\“e[‘ll'llll’\'.

» Lamp and 1= housing are removable from
power supply and ave provided with a 10-foot
extension cable.

» Lamp housing is provided with tripod
socket.

> Sealed-beam lamp is easily removed for
replucement.

SPECIFICATIONS

Flashing Speed Range: Ifigh intensity — continuons,
U flushes per minule, meaxioum: intermittent, or for
short pertads, up 1w 3000 per minute. Low intensity —
eontinuons up to approxiceately 12000 per minute
Duration of Flash: Approximately M aderoseeands with
intensity switeh ot I nppeosionntely 20 miero-
sevonds withe switeh ar LOAW
Flashing Control: Typre 1335-A (ontactor or Tyire
3] Strabotae with Tyew 1532-122 Treanslurmer Cable,
Tubes:

I Raetifier — Tyeg S16

1 Strobotron Tyee DAS

1 Flash Lamp — Tyer 1532-1"1 (G Type IT-220)
Accassories Supplied: NMower cond with ground ter-
minul, Bush eonreol cord with ||1|—h 1-51Ltl.rtl' and & ]||I!}.'
te which & contactor ean he conneeted,

Other Accessories Required: Nane, il lamip is to be
fushied meamuadly b poash battoe, For =trolwseapie work,
a Tyire 1539-N Contaetor, or a Tyee 631 Steobotae with
Tyee 1532-1"2 Translovmer Calile 1 e b,

Mounting: Meatal ease with rownded topg lamp is re-
movable: storge spoie fon lesnp eable is provided in
e 'l'IiL-m] mointbiege  Lhrend (';-‘_‘I)n I= |.||,\~j‘|.».l in
largs Liousing

Power Supply: 105 to 125 yali=, 50 w G eveles

Power Input: At LIS inten<ity, 103 watts ar 60 (lashes
per manate; SO0 warts ar 1200 Hashes per nsnote, At
LOW intensity, 120 watts at 3000 fa<hos por minute.
Dimensions:
Net Weight: I-“"g ponnds, Lamp only, 2 pounda,

2x7'ax 11 inches, over-all,

Tipw - Cade Waord Prive
1532-B Stroboltime. o k3 i 335 s sl ER BTN TITLE $265.00
1532-P1 Replacement Lamp . .. ... ....... TOW EL 30.00
1532-P2 | Transformer-Cable. ... ............. | TULLE 12.00

PATENT NOTICE, Bee Note 6, page vi.
4 GENERAL RADIO COMPANY
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STROBOSCOPES

TYPE 1535-A CONTACTOR

USES: The T'yrr 1535-A Contactor is used Lo
flash a r-l:'lllm-r‘uilt' in -_\'H:‘]'n'--ni.-lll with a
rotating <haft, so that the motion of some
nllll'l maehine part cuan he ohserved *:l'ul‘:u«
S l]lit';l.“‘\' as a funetion of shadt angular |Nh~i-
fiore. L is partieularly useful in the examina-
tion of relatively low-speed machinery with
the Tyrr 1532-B Strobolume in such appliea-
tions as the timing of loom shuttles and the
;illjl|.-1|l|t'm ol regi=tier In ;1“!111]1: It ean be
used equally well with the Strobotae or with
the eombination of Strobotae amd Strobolux
al speeds below 5000 rpm.

DESCRIPTION: |'lie hasie elements of the Con-
Lactor are o rotal g electeical contaect which
enguges apecessively G fixed contacts spaced
al |-|1:i:|| ungles around its ln'l!}lhl-l'_\' Hence,
combinations ol 1, 2, 3, or 6 equally spaced
contucts per rev olution can be used. ,\l!_itl.wl—
ment ol the :|Il-_',ll|;n' ]_un-ilinll ol the contacts
can be made over 3607 and relative P pSITION s
indicated on a seale calibrated m 5% imtervals.

The rotor attaches vo the shaft of a machine
by o magnetie clutel at the end of an 18-inch
flexilile shatt, Two .'lll'_',lliill ilu.\illllll controls
are available, one ut the end of an S-foot lexi-
ble cable, the othier o knob mounted on the
contactor hody, The assembly is mounted on
a laree dismeter =foot rod, which is seeured
in o heavy cast iron base. The contactor may
be loeated af any point on this rod and is
|!ll‘[\l'll i!l I](I.\]‘Iifill ||\ il Tllll[!lllsl‘l'l’\‘.'

FEATURES: > Mugnetie elutel uses a power-
ful multipole Mnico magnet, gives positive
eluteh aetion on ron and steel without the
necessity of drilling and tapping the shaft,

devicoes. Fxploded

naseinbly s for P nen 1'-11[\-ii||: to shulrs. Steel dise

Closeap of  shiernative  coupling

in foreground i for attaching cluteh 1o onmagnetic or

small shafts.

T
1535-A REABEIOR, « 4o n5 Siracea saatcs
1535-P1 Adaptor Cable. . ... ......

PATENT NUOTICE. Sce Nute 6, page vie

|
| o . §
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/ |

4
| / ." |

-’ ‘-‘\
i .

‘D

[
o

&

» Can be ecusily attached and removed from
miachine while m motion,

> lemote control shalt s removahle,

» Chureh has spring-loaded centering device,
> Bull bearings nre used on rolating parts

> Ilexible drive shaft ean bhe bhont througl 007
angle for work in erowded loeations,

> Auxiliary coupling deviee is furnished for
e in {11)[)|1('.'|l'11|1|.- where Perminent l'ull[i“ﬂ;:,'
Lo shedt is preferable, or where shalt is non-
magnetie.

> Contactor can be removed from stand and
mounted permanently on machine,

SPECIFICATIONS

Speed Range: U v NN ppan.
Contacts per Revolution: 6, equally spuced, Combina-
: et be os=ed. As

nons of b 2, 4, or O, oqually  speed

“,lllli"'li. contactor s conneeted o stogle contnet per

revolution,

Range of Phase Adjustment: 360

Range of Height Adjustment: i inches Lo 4 fect.

Diameter of Base: I~ lnches

Accessories Supplied: Auxilinry eoupling

cunvection ta =haft i whieh bole has been irifled

Other Accessories Required: When the Cantnetor is
w Tyre 153511 Adaptor Cable is

nestded Tor eonnection 10 the Strobsotae,

Net Weight: 17 poands

levieces fur

used with o Strabolae

Conde Wonrdd Pries

CROOK

| CROUKCAHBLE

GENERAL RADIO COMPANY 5
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STROBOSCOPES

TYPE 1530-A MICROFLASH?®

USES: The Mlieroflush is a light source for
single-flush, ulira-high-speeid  photography.
It provides a high-intensity light Hash whose
duration is approximately 2 millionths of a
second, eapable of arresting extremely rapid
motion and recording it with conventional
TN l"l“illllll'“'

Photographs of ohjects moving at extremely
high speeds arve possible with the NMicrotiash,
and it linds many applieations in engineering
and the physical seiences, particularly in such
fields as ballisties, hvdrmulies, kinematies, and
industrial ehemistry

Among these are studies of wear or abrasion,
of turbitlence in Liguids, of fractures in solids,
of mechanical distortion at high rotational
_-»;n*l'l!.-. and of the glomization of ]il{llill fuels.
DESCRIPTION: The elements of the Microilash
are a power supply, a gas-filled lamp. and a
trigger cireuit. A high-voltage transformer
and reetifier, operaling from thie a-v power line,
cluirge n |':|||:||-iln|' seross 1 I.‘I.[ll[.'l terminals.
An eleetrieal impulse, which may be derived
any one of seversd ways from the phenomenon
photographed, jomizes the gis in the
lamp, and the energy stored in the eapacitor i
dissipnted in o diseharge throngh the limp,
producing a short beilliant flash. A minmmuam
of 10 seeomildx i required between flushes for
the capacitor to become [ully eharged.

to be

Ty pieal Mieroflnsh photograph,

-I' ) L
1530-A Micioliagh. .. .. cu:ocoviun
1530-P1 Replacement Flash Lamp. ..

*Ineludes 2570 Padoral 1ax

PATENT NUTICE. See Note 6, pasge vi

........ ' TAFFY

The trigger civeuit includes an mmplifier, so
that the llash can be ll'i||]u-ri with a vonven-

tionul  ervstal microphone, if desired. The
Hush can also be triggered by o make or break
contacet,

FEATURES: The outstanding f{eature of the
Microllush s it high=intensity, very short
Hash, During the Hush, an object movinge ot
1000 feet per second would be displaced only
about two hundredths of an
‘l'l"“ll.\- “!I;If']! records can be olvaoned i
bullets and other projectiles in Higli

SPECIFICATIONS

Duration of Flash: \|lil|'ll\|‘|flllr1‘i\ 2ot ls.
Guide Number: The soseabled guide wamiber (Distanee
i feet x aperture s for the Miceollush s abone 25 with
modersiely st o, pod wathe the salideen sevorsl Tes
fram the lamp.

Temperature and Humidity Effects: Tomperture
andd Doidiey vaedations G2 o LO0F 170 e 5% 1D
hinve no appeectble offeet gpon the operation of the
AL e,

Power Supply: OO 1o 125 (or 200 ta 2500 volia, 8l 1o
B evelies,

Power Input: 70 watts,

meh., Conse-

Tubes:
| — U403 1 FOIT ()
1—2Vi-G 1 GAL'T LISG2)

1 Usre 15300-PY (CGeneral Hadio
Accessories Supplied: Micraplione witle eable, tripod,

all tulies, 2 spore lksh Loaps Tyer 1550017, plue for

conneeLIon Lo coant aelor-1rip

ek, power enlde, ol sure
fuasars

Mounting: The power suppls
assemhied in one metal ease, the lnu

irvilils are
in anotlwer, The

vl Lrigmet

two eases lock together [ur transportiation, eompletely
protecting the lnmp and controls
Dimensions: 21! 5 « 145 x 1134 inchies, over-all

Net Weight: 72 poands
Cile Ward Vrie

$750.00°
27.50°

TONIC

6 GENERAL RADIO COMPANY
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TYPE 1534-A

USES: The Cieneral Radio Polariscope is in-
tended for the study of statie and dynamie
stresses in transparent, photoelastic models
of strnetural members hy means of the fringe
patterns that they exhibit under polarized
light when stressed. It is best adapted to the
stidy of two-tlimensional stresses such as are
set up by tension, compression, and bending
in members of uniform thickness, viewed nor-
mal to the stressed nxis. Beeause the photo-
graphie exposure time is extremely short, it
can be used for dynamic as well as statie
observations. It is suitable for the study of
both isoclinie and isochromatic patterns.

The Poluriscope lins many applications in
physies amd mechanieal engineering, among
them the study of the efiects of fillets and
other stress-relieving contours.

DESCRIPTION: The view of Figure 1 shows
the clements of the Tyee 1534-\ Polariscope.
The incandescent lamp unit shown is used for
adjustment and focussing and is supplied with
the poluriscope. For photographing the stress
patterns, thig lamp is repluced by @ Strobo-
lume (sece price list page 8), which emits a
brilliant Hash of approximately duylight qual-
iy, lasting not move than 40 microseconds
(40 millionths of a second). so that dynamie
patterns enn he arvested for photographing.
The Poluriscope with the Strobolume lamp s
shown i Figure 2,

POLARISCOPE

POLARISCOPE

The blue-richness of the Strobolume spee-
trum permits the use of o filter, peaked in the
blue-green at 1800 Angstroms, to give essen-
tially monochromatie light.

The polarizer and analyzer assemblies are
identical, each mounting a plane polarizer
with a degree seale ealibrated from zero o
both plus anid minus 90° for isoclinte (loei of
equi-directional  stresses)  determination. A
quarter-wave retardation plate,  removable
without tools, rotatable, and registering for
right= or lefi-hand cireular polarization, per-
mits isochromatic (loer of equal net intensity
stresses) patiorns Lo he observed. Ot ieal field
15 8 inches i diwmeter,

All elements are horizontally  adjustable
along the 3t-ineh shalts and vertieally adjust-
able over abomt 12 mnches. Vee and flat wavs
msure optieal algnment. Thumbserews hold
desired settings. Bases of all components are
provided with mounting holes for use when
the shafts are not required.

The Straining Bridge furnished with the
mstriment will serve lor simple set-ups, bhul
is not intended to be an acenrately ealibrated
straining [rume, Such equipment can  be
devised by the user to fit his particular re-
quirements.  Similarly, for dynamic stress
analysis, both the straining means amd the
(lash-tripping cireuits should be tailored for
the job by the user

Frovue 1. View of eomplete Polariscope with ineandescent light souree and enmera.

ANALYZER

GAMERA
BRIDGE

| STRAINING
SRIDGE '

GENERAL RADIO COMPANY 7
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POLARISCOPE

FEATURES: » Light weight and low cost, re-
sulting from the ase of @ high-speed Qash and
its consequent  elimination of long photo-
graphie exposure requirements,

> High phiotoelistic sensitivity, resulting (rom
1= nf |i£||1 uf very <hort \\::'.vh‘l]i[!ll,

> Photographic records can be mude without
darkening the room.

> Can be used in drafting room as easily as n
laboratory.

3> Convenient and simple to use.

> Large, 8-inch optical field.

> Ulses conventional camers equipment; f/ 1.5
aperture with slow film is adequate.

> Dynamie stresses ean be studied.

> Brings photoelastic measurements within
reach of the luboratory with a modest budget
and limited space.

SPECIFICATIONS

Components Supplied:
I Tyer 1534-P1 Padarnizer
L -rIT"-' ]-‘ ;‘1'1 \l'.“'. Rt
1 Tyre 1584=-P2 Diffyser
I Tyer 15344-P3 Sornin Bride
1
]
1

Fyre 15841 Camers Bridge
Tyre 1533-1"5 Filter
Fyee 15330-1% ITneandeseont

2 Tyre 1535-1"7 Shafts

T NOuree

Shy 11pcLE
Optical Field: S=inch dinmwler
Vertical Adjustment: 12 inche
Accessories Required: Ty vo 1532 B Strobmluime, eatiers
with grouml glass and lens of F L35 or faster. Cumera
Bridge fit tripodd sovket
Of e

Other Accessories Recommended: Westten No. 75

tront-of-lens Hluer I'hiis permiits camera shutier to be

s enplive 1 ==t i bserew to

opened lTor short pesiods 1o artibieial light without danger
of fogging

Film: 'rowess filin i+ recommended for optimum results,
Model Material: Water-white Catalin i= revon
Muedels rontonr-cu

Fromn sheer= enst hotween pla
stirfiees revpee i further fntshing

Tiipn

1534-A | Polariscope

Dimensions: i x 14'5 x I8 inches. over-all.
Net Weight: 2 poauls

Laghe- anil shark-lield plvnozruphs of specimen, illustrating

polarization.

fringe pattecns =hown under cirenlar

ade Word P riee

$490.00

FOCUS

STROBOLUME

The Tyer 1532-B Strobolume is deseribed on page 1.

"'y

1522-B | Strobolume
PATENT NOTICE, See Noto 0, paue v,

Coile Weard riee

$265.00

oo ne 20 View of Polariseope with Strobolume Dash souree.

STROBOLUME

STROBOLUME
POWER UNIT

=t

8 GENERAL RADIO COMPANY
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SOUND AND VIBRATION

TYPE 1551-A SOUND-LEVEL METER

USES: The Tyre 1551-A Sound-Level Meter
1= 0 new instenment, of advanced design, for
the general measurement of sound fields, Tt s
ideally suited 1o the sound-measuring proh-
lems of commerce and industey, Manulae-
turers of machines and applinnees use it for
measuring prodoet noise hoth in the deselop-
ment laboratory and in prodoaction. oy such
pluits. it provides o means of establishing
noise ."-|:|I'H;:II‘1|-, ol :l('i'l']“i",‘.’. oy |'¢-j|-|-1iug
products on the basis of noise tests, and of
amalyvzing and correcting trouble in the re-
jeeted nuits,

Avoustical engineers also use the sound-
level meter for determining noise levels from
engines, machinery, and other equipment, and
for investignting the aconstieal properties of
buildings, structures, and materials,

Industrial hyvgienists and psyehologists use
it in survevs of the psyehological and physio-
logical effects of noise and for the establish-
ment ol acceptable noixe levels und the deter-
mimtion ol satisfactory noise enviromments
in factories and offices,

The high-quality amplifier and aftenuator
used in this instrument have a wide frequency
response, low internal noise level, low distor-

tion, and wide dynumic range. Consequently
the meter ean be roadily used with HOeessOry
equipment, sueh as  frequency  analyzers,
graphic-level recorders, and  magnetic-tape
recorders,

It is also suitable for use as o portable
amplifier  for laboratory  standard  micro-
phones, and.  with  neeessory high-fidelity
microphone, for meassurements  on high-
fidelity sonmd systems.

Although the low-cost mierophione supplied
with the Tyre 1551-\ Sound-Level Meter is
sutisfactory for the majority of applications.
special microphones can be used 1o full advan-
tage. Among these are the Altee M-11 for
high-fidelity  work, the Western  Eleet e
10-AN where a reproducible standard = de-
siredd, and the Tyer 750-P25 Dyuumic for
u=e at the end ol a long cable,

DESCRIPTION: The Tyre 1531-A Sound-Level
_\11_'11'[’ I‘- an aeenrate, ;uu‘!;:l-!l-. 11!\\'-|l!'il'l"l
meter [or rewding, in terms of a standard
reterence level, the sound level @ its micro-
phnm',

It consists ol o non=directional microplone,
an amplifier, a calibrated attenuator, and an

GENERAL RADIO COMPANY 9
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SOUND AND VIBRATION

indieating meter. The amplifior uses sub-
pamature tubes imoa negative feedback eireuit
and has 2 frequency response range of 20
eyveles to 20 kilueycles.

The complete instrument, including batter-
ies, is mounted in an aluminum case with an
easily removed cover which protects the
microphone and panel meter when the instru-
ment is carvied about. The microphone is
motnted on o hracket and folds down into o
punel recess when not inuse. In this storage
position ol the mierophone, batteries are nuto-
maticadly twned ofl. An w-¢ power supply
unit is available,

FEATURES: » Smull, compacl,
portable — weighs  only 11
but teries,

> Simple to operate, even for non-technical
personnel,

> Meets all stundards of the Ameriean Stand-

and easily
pounds with

ards Assaciation, the American Institute of
Electrical Ingineers, and the Acoustical
Soviety of America.

> Scparate oulput systems f{or panel meter
and ontput terminals. When a sound analvaer
is used, panel meter ¢an be used for monitor-
mng.

» Two-speed meter movement permits meas-
urement of cither steady or rapidly fluctuating
sounids,

> Wide range — from 24 to 140 db.

> Sub-miniature tubes in negative feedback
amplifier cirenits provide excellent stability,
> Balteries are readily available.

> Amplifiers and panel moter have wide [re-
queney response, 20 eveles to 20 kiloeyeles.
> Low distortion.

> Low internal noise level.

> Wide dynamie range.

> Internal culibration system for standard-
1zing wmplifier gain,

SPECIFICATIONS

Sound-Level Range: From 24 db to 140 db above the
standord stund pressure reference level of 0.0002 mivro-
bar (u pressure of (L2 dyne per square ventimeler) at
1000 ey tles.
Frequency Characteristics: Any one of 4 respubse
ehirueteriativs ean bo seleeted by msis of a panel switeh,
The first and gecoml of these are, respectively, the 40 and
70 db equal-lonrdiess contours in accordance with the
enrrent standurd specificd by the Awmertean Standards
Assorintion. The third frequency rosponse characteristic
gives 1 osabsintindly eguul response to all frequencies
within the range of the instrument and its wierophone,
Phis ehuracteristic is used whien mcasuring  oxtreely
Ligh sound levels, when mensuting sowd pressures. or
when vsing the mstrament with the Tvee 700-1 Sound
Analyzer, the Tyes T36-A Wave Analyser, or the Tyr
1330-A Oetave-Bnd Nedse Anualvzer. The fourth fre-
queny response elarneteristie provides an amplifier
which hus exsentially flat response feom 20 exeles 1o 20
kilacyeles, #n thar full use can be mande of extrenely wide
cange micropliones sueh as the WolL G40-AA or the Aleee
21-1 Condenser Miceophones,
Microphone: The unrrophooe is uf the Hocholle-<alt,
ervstil=dinpbirngin 1w with s essentinlly  non-liree-
tional pesponse charneteri-te.
Sound-Level Indication: Thy sound level is indirated
by e st of the readings of the imeter and an atteno-
ator, The meter has o rmoge of 1 db, and the actenuntor
has= n range of 100 b in 10 db steps.
Output Terminals: A jack is provided, which supplies
an ontpue of 1 volt seross 200000 ohins when the paoel
weter reands fall senle, This ontput s saitable for use with
e Tyre 70003 Soamd Annlvzer, the Tyee 7362 Wave
Aislyzer, the Tyew 1330-4 Ovtave-Band Noise Analvzer,
a graplie level peeorder, or 8 magnetic tape recorder.
A SLOW-FART switeh makes available wwo weter
spoedds. With the contrnl switel in the FAST position the
bullistic eharaeteristios of the meter simulate those of

the hwman cor and sgroe with the current standards of
the Awmotiean Stnlaeds Assoelation, o the SLOW posi-
tion, the weter is heavily damped for observing the
gaverage level of capidly fluctusting sonnds.
Calibration: A mwuns 1s providded (o standardizing the
sensihivity of the ingtauoent in tecms of any - power
line of approxvnately TG voles

The ahsolure level of all micropliones is eliveked
several frequencivs agiinst o stanidand iierophione, whose
calibration 1= perfodically  ehoeked by the Natienal
Bureau of Stundurds.

Tyre 1352-A Sound-Level Calibrator  (page 12) is
avalluble for mnking poridic vlhwecks on the over-ull
ealibration, tnelinling microplione.

Accuracy: The frequeney response eurves A, B, and
of the Tyrx 1551-\ Sound-Level Mewer fall within 1he
toleranees specified by the current ASA stundnred-, When
the nmplifier sen<tivity is standarcdizsed, the absolote
arentracy of sound-level anegsarennits B owithin 41
decibel Tor averingoe neeliieery noises in necordanee with
the ABA standirds.

Temperature and Humidity Effects: lealings are in-
dependent (within 1 dh) of tempernivre and nenidity
over the ranges of roun conditions normally encountered.
Batteries: I'wo | 'g-volt size 1) lushlight colls, (Evoready
930 or equivalent); ane Everswdy 167 B or equivalent
battery. Batteries ure suppliel. An a-¢ power univ is
available if a-v operntion is desired.

Tubes: Fonr CK-5312-AX and three CR-543-AX nre re-
gmired. A eomplete set is supplicd with the instrunent,
Accessories Supplied: Power Cond (for ealibration
rheck), telephone plug.

Other Accessories Available: Sce pages 12 aud 14,
Case: shiclled eareving ease of aluminum eon=trgetion.
Dimensions: The aver-ull dimousions are approsimately
(height) 65§ x (length) 1086 % (widthy 878 nches
Net Weight; L1 pounds, with batteries.

- M pl Cole Ward Prire
1551-A | Sound-Level Meter............. ) MIMIC |  $360.00

PATENT NOTICEH., See Note 1, pnge vi

10 GENERAL RADIO COMPANY

File Courtesy of GRWiki.org



SOUND AND VIBRATION

TYPE 1555-A SOUND-SURVEY METER

USES: This pocket-size, inexpensive, sound-
sirvey meter. of good wecurdey. is designed
for the many applicutions where the nature
ol the measurements does not require the
acewraey of the Tyer 15531-A Sound-Level
Aleter, The I'yer 1355-A Bound-Survey Meter
is well suited 1o o wide variety of general
siryey  measurements, many of  which are
veanomically practical only with a low-cost
meter,

This handy, versalile deviee can be used
for cheeking the level of reproduced sound
from theatre systems, public-address systems,
and  other sound  systems; and, on high-
fidelity sound systems. for determining the
rosponse  ehavacteristies through the eross-
over point and for measuring the dyvnamie
range. 1t s also nseful for checking levels ai
rehearsals and in speceh and singing elasses:
for determining an acoustie reference level
when reeovding; lor preliminary field survevs
by sales enginecrs for aeoustical materials:
for aeoustie experiments in phvsices cliusses: for
medasuring the sine-wave vesponse chiraeter-
istics of loudspenkers und rooms; lor prelimi-
nary  supveys too determine noise levels in
homes, offices, luetories, and other buildings.,
i streets and =ubwavs, and in vebicles: for
determining levels from applinnees, machin-
ey, and oflice cquipment ; and for prelimin:ry
checks of noise levels for estimating Hhe possi-
ble Tong-time coflfect on hearing ol operating
personnel,

When industrial and commervein] prodaet-
aeeeptnnee tests for noise are required or when
analysis of the noise is desired, or both, the
Tyre 1551-A Sound-Level Meter and  its
neeessory instments dre recommended.

DESCRIPTION: I'he Tyre 1353-A Sound-
Survey Meter is oo small, inexpensive meter for
indicating the level of noise and other sounds
in terms of o standard reforence level. Tt con-
sists of a von-divectionul microphone, o eali-

brated attennutor, an amphfier, and
indicating meter. The amplifier uses sub-
minialure tibes o negative feedbael civeuit.

The entire assembly, including microphone
and batteries, is mounted in o simple. fwo-
piece, whuminum ease, and measnres 6 x 314
X 2V inches, over-all. The controls for the
attenuator and the weighting network selecetor
are hnger-tip-contral (dises,

FEATURES: > Small enongh (o it in trousers
pochket.

> Weighs only | pound, 14 ounces with bat-
teries.

> [ndicating meter is conveniently located
and easily read.

> Only two controls, buth on face ol nsten-
ment,

> Cun be used when set ona heneh or 1ahle,
when mounted on tripod or when held in hand,
> Miniwtwre in size, vel it uses standard and
well-tested components,

> Meter can bhe read Tor either horizontal
or vertical orientation of microphone,

SPECIFICATIONS

Range: FFrom 4t Al i 136G by sehove Lhe =tandsrd =oqnd-
pire=stiee Felerenee loviel of O,0002 b

Frequency Characteristic: Three (lifferont frogquency
characteristies eay be seleeted by the inam eontrol switel,
T the € andd € 430 db weizliting positjons substantially
poual responze o all fregquencies herween H)oand s000
rps 1= ahrained. This charaetariatie 1z onlinaeily vsed for
all Towvels aboye S5 dh.

The B weigliting position i= gsed far levels between 55
wied 85 A Trs response follpws thoe 7O db vontonr s=unb-
[isherl s phie staodned of welghtinge for soud-level meters.
The A4 weighting position is usuadly used for levels he-
tweon 10 aed 53 dl. Les response follows approxiueately the
d0=dly eontor established for sound-level metor weight-

e Toeadddition to providing means for making the usual
werghled level mesurenient, these eharneterislics pornt
ol T estigte, by eompaentive measurements withoiil-
ferent weighting characteristies, the relative importanee of
low=Treqguetien components 1 the sond bemng mensured.
Microphone: The cevstal thaphrmgm=-1ype icrophane
cartridee 15 wonnted at the top of the nstrioment.
Proximity of mierophone to tube gead redaces the tenes
perntare coefficient o te order of 0,02 db pep degree 10
Meter and Attenuator: For levels helow 100 db the
notse Jovel is given by e s of the readings of (he
weter and attenuator. For most sounds 11 s convenien|
ro adjust the artenuator so thar the level Auelantes
eunally whione the zero-db weter reading, nnd then the

GENERAL RADIO COMPANY 11
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SOUND AND VIBRATION

level i= given dicectly by the reading of the attennator.
In soine other enses, partieakaely ot low levels, it is inore
cunventent to =¢! the sttenmior ni one of the marked
waltiples of 10 il nedid the ohsorved meter reading. For
levels above 100 dbs (he muain eontrul switeh is set to
=30 dBT Then the noise level 1= given by the sapm of
the rendings of the attenuntor ainl the meter plus 30 db.

The lallistic characteristies of the reetifier-type ineter
ginalate hiowe of the lapman ear aml segree with those for
standord soumldovel mieters,

Stability: The mplifier sl level inlicator are stahilized
by feedback. The clinmge o goin with batlery voliages is
thereby peddueed 1o modorate values.

The hohavir of the imstrament is not noticeably
affeeted by temperniare amnd loikdiny over the ranges
of roots conditdons normally cocountered. The inacimum
safe upoerating temipernture is 115° . Temperatures above
1300 F will permanent 1y thoonge the Roehelle salt erystal
in the maeroplions enr ridge
Accuracy: The wain ol the amplifier i= set initially so
that the sensitivity of the lnstrament is eorreet at 1000

Twmw

eps within =1 db, The /7 and € frequeney eharacteristies
are essentiolly within the oleranees wllowed by the
American Standards Assoclation spesilication on Sound-
Level Meters, The A frequency charaetetistic is siilar
to that requiced by the ASA specification, bat il provides
onl_\ the llt\\'-ifcalllr_'m‘_\' roll-off helow (060 =,

When the ¥ aud 7 weighting are used, the reading of
this rueter, for aluwost Wl 1y pes of souinds, agrees with thaz
of & meter meeting the ASA "]II"'\'“I‘:“I'I"I on =ond-level
melers o within the tolernnees alloweil by the standard
but inerensasd by 1 dh
Batteries: One 1'G-vnll siwe C  Anshlight batrery
(Everendy 45 or poguivalent ) winl one 3i-yolt hearing-aid
battery | Evereandy 413K or equivalent) are supplied.
Tubes: Twa UK-512-AX and two CK-533-AX tubes are
supplied.

Case: Aluminum, with standard '4-20 threaded mount
for tripasd,

Dimensions: 1 x 4% x 219 inches, over-all

Net Weight: | pound, 11 ounees, with batteries,

Foweds Ward Price

 1555-A
PATENT NOTICE, See Note |, page 4,

Sound-Survey Meter.. .. it tti]

MISER | - $125.00

STANDARD ACCESSORIES FOR THE TYPE 1551-A
SOUND-LEVEL METER

The Tollowing aecessories are available for
use with the Tyee 1551-A Sound-Level Meter
Lo inerease s lield of application and to adapt

for specinlized 1vpes of measurement. These
aceessories can also be used with the older
799-1B Sound-Level Meter.

VIBRATION PICKUP AND CONTROL BOX

The Tyry T50-P35 Pickap and Tyee 754-P36 Con-
trol Box bave been designed for use with General
Randio sound-Loevel Meters

The Tyer 750135 Vibeation Pickup is an inertia-

opernted ervstal deviee whicl genersites o voltuge
stoportioni] to Cie nevelertion of e vibrating body,
8y menns of intpgeenting etworks in the control box,
voltigges proportionud 1o velaelty aid displacement
o g lgo e delivered 1o the sound=level meter, The de-
siveil response i selected by moeans of o three-point
switeh on the control hox.

The low-frogqueney  vesponse of the sound-level
meter is suftiviently goad o permit vibiration measuare-
ments ot frequenetes down (o 20 pyeles, Sueh measure-
ments dnelude the fundamental aod barmonie (re-
gueney vibentions, of maehines rotaling ot 1200 rpm
or higher, a8 well ns many straetural resonanees,

SPECIFICATIONS

Calibration: The db readings of the sound-level meter,
e be eonverted mto absalute values of llL«-]ljm'cman
velowity . or moeelerniion by wmeans of culibention dats
Range: The rnge of mensursment of the piekup and
eostrnl hox when used with the Ty 1351-\ or the Tyee
730-B Seund-Level Meter s approxiiaatels a= follows:
et Monphivade — 30 miero-inehes (i ).
Hetii== N eloeiiy 1K mtero-ineles por seeomed (ning-
mntn 1 The npgeer Hindt o yeloeity and displocement
T LTI T AT S Y (||-|u‘tnll‘lll o Lhe [rwmr‘!u" and b
tetermined by e mssinmm peeclermtion permisstile
before non-linearity oeours (10 g,
-1n-a Acvolerntion — 0.3 o 390K 1. sec; see (10 g).

The vibration pickup mud eontrol box plug into the sound-
level mweter in place of the mierophione, as stivwn o the
phurogeapl above.

Frequency Characteristic: See plot. For friguencies
betow 20 eveles thie Tyex T01-A Vibeation Moter should
by vesenl.

12 GENERAL RADIO COMPANY
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SOUND AND VIBRATION

Mounting: Haili coniral hox and picknp are honsed in
ol eonimtners, Rmashed o Blavk laequer

Net Weight: Tvre 750-1%0 Vibeation Piekup, S sunees
(pickup onivoz mekup plus calile and 1ips, 1 pound; Tyrr
TAR=-106 Conreol Tox, 1 pouand, 6 ounees

DECI|BELS

=
o
17
>
(73
=

FREQUENGY — CYCLES PER SECOND

T iyn Caile Waord  Paiot

759-P35| Vibration PleUp NOSEY $40‘00 Over-all fregquency response clieceaetoristie of e vilwsbion
759-P36 Control Box . . NANNY 50.00 ]»n-l\n-i._ mmiten] I, i sond-level metor.

DYNAMIC MICROPHONE ASSEMBLY

For some meassiurenments, partienlarly where g long Ba-Taot enbly supplin] or the Tyer 70122 10U-fook
enblio mnst Lieoused hitween wderaplione and neter, or verhle.
whepe lurge poees of teaperatire and haoidily Net Weight: 17 pounds,

aree cneoitered, o dynamic miceoplone i preferable,
The Tyri 789-P25 Dynamie Microphone Assembly
mchides, i oaddition 1o the mieraplone. w1 25-foot
eathle, an npur transtormer, und oo tepod. The trans-
ormer plugs into the Sound=Lovel Meter i plaea of
e standord mierophone, amd the mierophooe eable
plugs it the transformer,

SPECIFICATIONS

Frequency Response: When tlie sound-lovel meter amld |

'l,\'1;:|1|'|.r l][i"Tlr;-Ell']ll‘ are :\r!_|1|~_-!l_-|! tey the vorreer ley 1‘1. |
the combination will meet the ASN spoeil iun= ahoyve

ah <-_\'r-||-.~ The peocedure for makine this !l||jll.-'rt||(_-r|l I= |
desepibwa] B the straetion hook. A typieal responsoe
e 3= <hiow i belaw,

Sensitivity: Open-vireuit anipat ol ivpieal microphone
1= U0 d 1 belivw one volt per microbar, and of merophone |
phus transtormer i= 6l b beiow one volt per minrobar,

THis sen=ivivity I= #anistaerory for use with both the Tvex
1531-A and the Tyrk 75

=B Sound-Lovel Meters
Calibration: Outpur lovel s eheskod in our Inhoratorie=
al several fregpenceios against o <stolard imdveaplione tlat

15 calibrated  pediodieatly T the National Burean of

Standwrds, The level al 100 oveles is supnlied,
Maximum Safe Sound Pressure Level: Sl pres-
sire fovels abowve O pan dasaee the mierophione,
Cable Correction: No correcrion is nesessary  (or the

Typieal response curves ol
Tyre 1651-A Somul-level
Meter with Typee Ta0-P25
hemic Nierophione ol
Avissorig.

500
FREQUENY IN CYCLES PER SECOND

T uin (odv Word Pries

759-P25 Dynamic Microphone Assembly. .. .. NABOR $150.00_
759-P22 Extra 100-foot cable............... NASAL 30.00

TRIPOD AND EXTENSION CABLE

Far measurements where the microphone must be monnling the Rochelle sl ervsinl mierophone can be
laested ot adistanee from the meter, the Ty e 730-P25 supplicd. With this cable a corepetion curve is Tur-
I M ensinnnne .\h-_-]'(_uplmm_' i recommended (see below), nished, siving the cable correstion «= a lnnetion of
Howevier, o 23-foor extension eable and o teipod Tor Lemperainre,

Lippn e Wi Prive

759-P21 | Tripod and Extension Cable. . ... ., .| KIMBIO | $18.50

GENERAL RADIO COMPANY 13
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SOUND AND VIBRATION

TYPE 1552-A SOUND-LEVEL CALIBRATOR

USES: The Sound-Level Calibrator provides a
means ol making an over-nll neoustie cheek of

the Sound-Level Meter ealibeation, ineluding
the maeraphone, 1t ean be used to ealibate

the Tyre 15531-A, Tvyer 759-B, and Tyre
Ta9-\ Sound-Level Meters, as well a= other
types that nse the OSO8-tvpe, the BR231vpe
or the Tyee 750125 (633\) microphones,

In conjunetion with the mternal ealibrution
check on electrieal ciremts that is provided
in the Sound-Level Meter the Sound-Level
Calibrator makes 1t possible 1o deteet and 1o
evaluate any long-period change i over-all
sensttivity and to loeate it cither in the miero-
phone or the electrieal cirenits, Sueh o check
is invaluable where a0 series of measurements
are 1o be tuken over a long period, or where
several meters are to bhe intercompared.

This calibrator can also be used 1o make
seoustic cheeks on the Tyer 1535\ Sound-
Survey Meter, whieli has n buili-in micro-
phone, and o calibrate the Tyer 15350-\
Octave-Band Noise Analvzer when it is used
direetly with dynamie microphone input.

DESCRIPTION: T'he calibrator consists of a
small, stabilized, amld

I'|l;!'_';|‘t| |lllhl'-jn':1kl°l',
mounted inoun enclosure which fits over the
microphone of the Sound-Level Meter. The
enclosure is so designed that the speaker is
always loeated nt the eorvect distanee [rom
the microphone diaphngm, A standal 400-
evele voltage 1= required to operte the enli-
brator (see specifientions helow)

SPECIFICATIONS

Input: 2.0 volts, 300 evedos: totd harmonies muast not
exveed 575,

Output: Wihwen i pesiiiing ane e USESS<1y pe inierophione
usedd o Tyres 161N aml 7500 Sound-Lovel Maeters,
the ealileator prodness o <ogmd pressure ol S5 =1 dbe
{tahiwe a refereice level of 100 interabars, Le., UK
dynes per square contimerert gt the muerophone dia-
phivagrn bor eatand bnput as sporified alwove,

Terminals: Inpiut tertoimals gre Tyee 6-W Binding

Posts,

Accessories Required; 1oy elo vseilliutor, output mue-
teol, sl voltineter, Tyee 8188 Ao Osoillator (see
below i, Tyee 300-A, 5000l potentiometer (soe fmge
15y, and Tyee 725-A or T'ver IS0 Vacuum-Tube
Vultmeror isee pages 176 and 172 are smasfaciory, A
Westor, Maudel 201, 03 volt reotifier-ty pe, n-e voltmeter,
2000 oluns prer volt, ean also bie ised.

Dimensions: (Length) 4'4 « fdinmeter! 215 inehes,
over-all

Net Weight: 12 ounces,

Type . = Code Ward —— Pries >
1552-A Sound-Level Calibrator NATTY $45.00
813-B | Avudio Oscillator, 400 cycles . . .. A\MUSE B85.00
301-A Rheostat, 500 ohms...... IHIVAL | 2.25
1803-A | Vacuum-Tube Voltmeter . .. ...... ... [ ABOOM 155.00
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SOUND AND VIBRATION

TYPE 1550-A OCTAVE-BAND NOISE ANALYZER

USES: The Oectave-Band Noise  Analyzer
mukes possible the simple and rapid analvsis
of noises having complex spectru. Operating
from the output of a sound-level meler
(page 9. it is more convenient than the
Sound Analyzer (or those applications where
a knowledee of the individual [requency
components is not required ; and, in addition,
1= particularly suited for noise measurements
on amwcralt, vehicles, and “lill'ilﬂl_'l"\'. for
the analysis= of ollice noise, where speech inter-
ference level is the significant factor and for
determination of the possible damaging effects
of noise on hearing. Another important ap-
plication 15 in determining the acoustical
characioristics of rooms. It is particularly
viluabile in production testing and for nojse-
level acceptance Lests,

DESCRIPTION: The analvzer consists of a set
of band-pass filters with selection by means of
a rotary switeh, followed by an attenuator and
an amplilier, which drives both an indicating
meleyr anel 4 monitoring vntput.

The filter is isolated by a resistance pad,
which mukes the filter characteristics inde-
111’111[1.'11! ol the souree, ])I"!\'illi‘il the souree
impedance either 1s small compared to the
20,000-0hm analyzer impedance or 1s constant

over the audio-frequency range.

FEATURES: > Smull, compact, H;;_ill weight.

> Lxcellent attenuation chirneteristies.

» Monitoring ontput 1= provided.

> Uperates from ourput of the Tyer [551-A
or the Tyre 795-B Somnd-Level Meter as well
as other sound-level meters with outputs
adequately free from noise and distortion.

> Cuan be used divectly with mierophone for
high sound levels.

> Amplifier input jack permils amplifier to
be u.-m| alone.,

> A-C power supply can be substituted for
butteries {or i;|||ul':|hl|"\' Ise.

SPECIFICATIONS

Range: 200 exveles to 10000 eyeles in 8 bands,

20 ¢ 10 T e {low pass) M e boy 1200
75 e10 130 e 1200 ¢ o 2000 ¢
150 ¢ to S ¢ 200 e o AS00 e

SO0 e to BEN e ENUEY 0 b TOLOND (Higzhe paass)

I seeliditbons, o ol with o flal eharnetori=tie from 20 e
bor 10 ke i= availnble nt bwo switels positions for eon-
venietnee inoealibeation agoinst the sound-level meler
Input Level: Boetweren |oamd 10 volts for normnl range.
Loevels below one volt reduee the range ol reuling; those
highier than 10 voles overload the Blrers,
Input Impedance: 20,0000 olims Input is iseluted by
resisLitiee ||'.l-|. 20 Lhat Periaroigimeg. s Iru!c'u-mh-:|1 ol

TUPCAL RERPOWE OUWARSTIREITE OF GO MASD TYRL 6804 OCOME DA MaLYEIN
p— _ . T

[

(T
1550-A

Octave-Band Noi.;»e_Analyzer Sl
| Replacement Battery for above. .

sontree iF souree impedanee s constant over sadio range
or i stall compared Lo 20,0000 ploas,

Source: Sound-level (weter snpplyving  analyzer Tt
imust heve low lam, low incertial notse, and low distor-
tion. The Tyru 1531-A or the Tyew 750-18 sound-Level
Meier 1= retommenidild

Direct Use with Microphone: T'vee 759-1'25 Dynwine
Microplione 2 recommended if the hand levels exceed
70 dhy.

Level Indication: Meter ealibentod in decibielz from
— 8 Lo 10 b sttenstop eovers S0 Al 100l sleps,
Laewveeel is stitn of meter and attermator peadings,
Attenuation: Except for the lowes=t ol highest bands,
at lease SU-Adb grvenmunnmn s obeained a1 one-hall the
lower nominal cut-off requeney and twiee the upper
noninal cut-off frequeney: at east SU-db nrrenustion is
ohtained at one-fuurth the lower nominal cut-off fre-
quency and at four Gmes the upper vomdnal  eat-off
frovpueney. The Ta-exele lowspis [lter has ot Tenst 30«00
artenastion st 200 e ol S0 db ur W0 evelis, The 4500-
vyele high-pass filter hiss ot lesst 30-dh attenuation at
24W eveles and S0 db ar 1200 eveles.

Tubes: Three 104 and one 1'TW, all furnished.

Power Supply: Battery, Burgess OTAGH. Dattery is
Siil-A Power

eladed i price. For a-0 operation, Tyes
Suphply (pnge 101 A= battery cowpartinent
Accessories Supplied: =licliled cul

hly for connecting anulvzer 1o sound

amd plig assem-

el meser.
Dimensions: (Walth) 1105 x (betght) 12% x (depth) 9
melies, over-all

Net Weight: 27 poutds including latiery,

L.(h‘-". u.'u'--" . fi-’c-t-
\BEAM $535.00
\BEAMADEBAT 5.79
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SOUND AND VIBRATION

TYPE 760-B SOUND ANALYZER

USES: This instrument has been designed
purtienlarly for analyzing the noises produced

by electrieal and mechanical equipment, such
as airplane and automohile engines, indus-
trial machinery, and household appliances. It
operates from the ontput of the Sound-Level
Meter and measures the amplitude of each
individual frequency component, or pitch, in
the note, This information 15 valuable in

traemye aoud loeating the sources of noise.

In the electrical laborgtory, the Sound
Analyzer can be used as o harmonie anulyzer
and as a seleetive bridee halance indicator.

DESCRIPTION: T'he circuit is that of a three-
stage degenerative selective amplifier having
a bandwidth that s o constant percentage of
the operating frequeney, followed by a volt-
meter. The frequency to which the amplifier
is Luned s indieated ||_\‘ u single dial sindd |1I:.--!|~
button multiplier. The amplitude of the
selected component is indicated direetly on
the meter scale.

FEATURES: » ixternal magnetic fields do not
affect readings,

> Constant-percentage bandwidth s an ad-
vantage [or mensurements on machines whose
.\!lt'e"i:- Huetnate

> Dial can be rotated continuously in either
direction, so that the analyzer can be adapred
for antomalie recording

SPECIFICATIONS

Fl‘cquurlcy Rangc: Fronn 25 1o 7600 eveles per seeond,
direct reling. This total range s eaversd tn live -'r-'u[-||_‘ti.‘
turns of the tuning knob, the ranges on the varions dial
rotations wlige 25 e 75, 75 o 230, 230 1 T30, 750 o
2300, modd 2000wy TN eveles, A pushi-hurton switch

ows mnediate change of the main control to any one

o These radiges
Frequency Calibration Accuracy: & 1.3 of the fre-
gqueney toow bl tae Jdind s se1 or = 1.8 exeles per second,

wliehievoer i the lnrger,
Input Voitage Range: | millivoll to 11 volis for nsable
indiestons. The metor seale is enbibrated for reading
dirort v o tponenl tones down o I',e of the soumil pres-
sure {or voltage) of the fundamental ar loadest compo-
ment. Tlesee the inpae voliagge ab the lowdest e
or fundamentnd shoubd be 0.1 valt or higher.
Input Impedance: Between 20,000 and 30,000 ohis,
deprencing wpon the setring of Lhe sensitivity contral, A
Blosekfige enprcitor i= in series with the input

Frequency Response: ['lar within
entre range. AL poinmts where t™Wo Finges overinp, the

pprnenl

L2 b over the

sonsitIVItY 1s the sanwe on cither moge. within =1 db,
Band Width: llelative attenuntion is 3 db at 155 off the
peak to wlaeh the anunlyser is tanmsl

Temperature and Humidity Effects: [Tuder very
sovere soplitions of temperniare amd booddity slight
Jiifte I eahibention, sensitivity, awd lodwedth o may
G

Meter: The indicating metor is calibrated in two ranges.
Far eonvemienee in ase the teter so il 12 .-;nh‘:r:ﬂmi with
thie O Joemted 2 olly Daclow full seale on the meter, o that
12 e =40

db, Auxilisey pereeniage ranges of 0 to 120008 amd 0 10

actunl meter seales are +2 to =480 db awl

S48 are provaded.
Output: A juek is provided on the panel for plugging in

1 aecler to liston 1o the artoal

s poalr of liesed e

component of the sound 1o which the instrmment s trmesd,
1 ypw

PATENT NOTICE., e Note 20, page v

This is also usoful when the analveer 1= used as 1 bridge-
halance indicator

Tubes: Three ||_l-r\';..» ul one ||.i-l\|!!' are used, to-
gether with o neon pilor lght INF-I8). Al are supplisd
Batteries: The huiteries required are four Burgess
N 2FBI* LS-volt battenos, or the equivalent, snil thiree
Burgess No. Z30NX 45-volr batteries. ar the equovalent.
A battery eotapartment s provided i the ease of the

analveer. Batteries are supplied with instrament
Accessories Supplied: A <hiclded enbile-pud-pilug n=sens-

bly for conuecting the analyger to the soumd=lovel imete

Case: Shiolded rarryving ease of wirplane-luggage con-
<traetion

Dimensions: (Length) IS x (width)
nehies, over-nll

Net Weight: 46145 pounds, with batterives: 293% pornds,
witliout battpres

10 x (height) 110

Sound Analyzer. ..........
Set of Replacement Batteries for above. . .. ...

A heterodyne type of analvzer, T'yre
736-A, with constant bandwidth o
{'_\'i’ll‘-«. I8 '["ﬁl'r”n‘tl Ol page ||'-'.£.

Typieal normalized response rurve for the Tyre TH0-T

Coils o P rics

VIFT AR
ATTARADBAT
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SOUND AND VIBRATION

TYPE 761-A VIBRATION METER

USES: Viluutions i machines and struetures
ean be measured gquickly and casily with this
instrument. For the manulueturer of machin-
ery and equipment, the Tyrs 761-A Vibration
Meter is extremely uselul in resesrvch, design,
and  production testing. Mamtenanee enei-
neers will find it uselul Tor checking the oper-
ating condition ol bearngs, gear trans, and
other mechanisms, Exeessive vibrations due
to improper adjustment or to struetural
resonanees ean be localed and measured.

Its excellent low-frequency response per-
mits the study of the operation of belt drives
and of the effectivencss of mommtings designed
to reduce vibrations in adjacent struciures,

A frequency analysis of the messured
vibration can be made with the Tyee 702-B
Vibration Analyzer (page 18).

DESCRIPTION: The Tyee 761-A Vibration

DECIBELS

g
¥
g

B

| 1i||;'3;j/

w

FRIQUENCY IM CYCLES PN SCCOND

Meter consists essentially of 2 vibration
pickup, adjustable attenuator, an amplifier,
and a duect-rending indicating meter. The
pickup is of the inertin-operated erystal type,
which delivers a voltage proportional 1o the
aeceleration of the vibratory motion. An
infegrating network converts this output,
when desired, 1o a voltage proportional 1o
veloeity or displacement. The type of response
is selected by push-button switches,

The basic units in which the instrument is
I_‘il|ii"l‘:||l'l| e i“l'h(':‘ :Hlil “‘l‘t'l!“'l.“. 1|“I! ('IIH-
brations are in rool-menn-souare values,

FEATURES: » Portable and sell-contained.

» Simple Lo operate.

> Direct reading.

E o Hl‘:[llh 1|ll’t'l' response t']|::1'.‘|l'h'|‘i.-'lii_',‘-i. :lt'l'l'i-
eration, velocity, and displucement,

> Low-frequency response down to 2 eyeles
per second (120 per minnte),

> Independent output svstem for punel meter
and output terminals,

SPECIFICATIONS

RANGES: The vibration ineter i< diroetaponding in the anies siiown i the raeonge tabile helow

Vitiratinn

tduantity Ruang

Displacement LG snierostnehes to 30 inelies, ros
Velocity

Acceleration

LG iiera-tinelies per second to 300 inches per <ecomd, rins,

160 Trehy per siscoml per <seond Lo 3900 1sehes per serond per sscond, rms,

RESPONSE CHARACTERISTICS: The response follows theoretical eurves of thie qpuantity pneasured,

v, frgueticy witlun the following toleranrves

I

Cluetrel ety fietmgy

Tosdoro s Fevgueney Wing

Acceleration (L1660 in, = sec to 1K) in., sec) see + 11 § L Sih) eps Down 245°% at 2 eps
Velocity L0 uin, =ee to 300 in. see =107 3 1o Gt irps Down 405 a3 2 vps
Velocity Below 10000 uin, see - 157 20 1o SN eps Down 2 10 eps
Displacement LG adrt, to S0 Bn, = 107% 10 Lon SO0 o Down S0 at 2 eps
Displacement Bolow 1600 gi. + 1 5% )| MW e Doy 25%% at 10 ops
Ahore SO0 ep= Ll error inereases and may reach =307 at 1000 eps. This 1s eausad by the ditferenoes in response of fmlivideal geekups
Dear reseddiahee.
Pickup Unit: Inerus-operatml, Rochelle-=alt-ery<ial wil per second. Point aod ball tups and an S-inch

wpe. Non-linearity ovenrs ar 10 g or 3000 juehes per

extieniston row] wre supphicd.

GENERAL RADIO COMPANY 17

. File Courtesy of GRWiki.org



SOUND AND VIBRATION

Meter: =cale resds directhv i e guantity betng sneas-
il ot =tnenn=Spuare miero=tiehes for -ll-pl}il‘l‘lln‘!l‘
root-mpatiesopuanee plerosinehes gur secoml for velomny
aml ront=negi=sgumre nelees ped seeond per second  For
neeelerntion,

Attenuators: \ li-<tep attenuator shnbges the meter
seqtde enlibration over o range of 20,000 10 1, Additional
mibtipliers indieate e vorrect anits of measarement and
mwltiplving [aetaes e ench response chineneteristie,
Calibration: (“onnestion Lo any pe power e minkes 1t
juiesibile  ty vherk the over-all walibration  exchuyding
kg

Terminals: A\ juek i= provaded on the ganel tor plugzing
i a jeir of (e tedesgsdiomnnes= dnn osrdisr o Bisteny tes thie vibea-
tioms Dwing messured, for connpeting the Tyre 7622B

1w

Vibpution Atnlyvzer, or for connecting o eathode-rms
ovsi Llongerangahi

Tubes: (Ine CIAIBAN, twa INSOET mbws and  une
1D e e reggired. A eotapliote set of tulees s
-|l||1lllmi,

Battery: A single self-rontuined batlers unit, BAAS,
Burgess AT ABH, which =upplies the neecsaary plate and
tilament yvollages, 1= included

Accessories Supplied: [Power eable o
eheek. spare pdlot Lusp, sodd plug for natpat inek.

Case: Shichled rarrving ease ol wrgdnnedugenge voo-

enlibieatinn

struviion

Dimensions: (Height) 12'5 juelies % fengtho 13ts
inches x (width) 905 ineles

Net Weight: 224, pounds with Iaitters

without lettery.

I i T o

761-A Vibration Meter
761-P1 Replacement Pickup
Replacement Battery for above

e Code Waond | LT P |
VIKUS $490.00
NOSEY 40.00

VIRUSADIAT 5.79

TYPE 762-B VIBRATION ANALYZER

USES: “I'he Ty 762-13 Vibration Anulvzer
makes possible the analysis ol vibration phe-
pomend ving tundmental Troquencies as
low as 2.0 eveles per second, [ s intended
primarily for use with the Tyer 761-A Vibra-
tion Meter but ean also be used for general

harmaonie analysis of verv-low=freqgueney voli-
ages in the luboratory.

Its range includes practically all frequenecies
pormally  emcountered o vibeation  stulies,
from the lndamental vibrations of <hips and
other lurge structures to the  unbalanee
vibrations of high-speed contrifuges,

DESCRIPTION: The anulvzer is similur in all
essentinl characteristies of performatiee, oot-
struetion, operation, and appearance (o Hhe
Tyre 760-B Sound Analyzer (page 1) exeep
that the frequency has bheen lowered by o
factor of 10, the output meler has o single
logarithmie range, and provision has been
made for opevation with broad seleetivity if
desired, The latter arvangement s partien-
Larly usetul inidentifving components in the
two lowest Tregqueney ranges (2.5 1o 25 eveles
poer second ) and i omaking analvses involving
components that vary slightly about 4 mean
(requeney.

SPECIFICATIONS

Frequency Range: 2.5 ta TH0 eyeles, cuversd in Bve
ratyges fs follows: 2.5 ta T 5, 7.5 10 25, 25 10 7i. 75 (e 2510),
SO LG TO0

Band Width: For 1l shis 1t =tleetivitye pasition, the rela-
Hive attenuntion = approgimntely 300 (3 dbi at a fre-
gueney diering by I'i fronn tho o wlieh the analvzer
te el Fow vl Deond selectivit presdtione, e st tenan-
tiont ds at lesst SOTE for o frequency difference of 8%, At
e oetave fron the peal, the relntive artenuarions are
al lews ‘l\'; (45 b ol '_ﬂl'} EMalh
Frequency Calibration: sSleep
|

thirew lighvest mnges (25 0o 500 ey eles

.’I’-:n‘!'f_i"l‘i\
sl iviiy  network,

+ V00 = I'_' ") whitehiever is the larger, over e

s o the vwa lower

ranges (2.3 o 25 ovelest, the aeruraey i =5% or =02

. whitehover 1= the rger |'||l' Iresjinnes s tlistr-

mims] with the brosd sclestivity network devistes on
the averago by Jess than -1—_": teoo Vit deteramnest wish
the stuirp selectvity networ k.,

Frequency Response: The response of the shiarg selpe-
rvity network 1= o within 222 b over the entire ringe
At points where twa canges averlgp, the sen=itving i-

Lhe spime on Mther mnge within =1 b The sensigviny
ol the browd selectviiy nerwork b= the s as Vhat of
the =harp selectivite maawork within =2 dh

Net Weight: 3115 pounds, with batteries: 2715 pounds,
withoutr barteries,

For other spreertieanions see Tyre TN, pase 16.

Vi

762-B Vibration Analyzer. . ..

PATENT NOTICE., =S Nute 20, gnue vl

Caele Ward Priee

$540.00

AWARD
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SPEED CONTROLS

VARIAC® SPEED CONTROLS
FOR OPERATING D-C MOTORS FROM A-C SUPPLY

VARTIAC Speed Controls are compaet,
moderately priced motor speed controls, de-
signed 1o operate d-¢ shunt, componund, and
series molors [rom an a-¢ line. The motors are
operated with constam field exeitation and
:u]jllwl:xhlu' armature \'n|l;l1,;t'. obtained from
a Varine and rectifier, so that shunt motor
I‘t';_.'_.ti|:ali--lt charavteristies are obtained.

These controls are made in three sizes, Ys.
Voo and %y hp. The Y5 hp eontrols, Types
IT01-AIN and ALY, are suttable for a wide
range of luboratory applications and are
deseribed bielow,

The lurger controls imclude Ly hp Tyees
1700-A N and AL using gas tube rectifiers and
Tyres 1700-B and 1702, V4 and *4 hp, re-
speetively, using  selenminm  rectifiers. The
latter require no time delay on starting and
are simple and rugged controls, having good
regitlation wnd are particularly suited to shop
imstullation. They have given excellenl per-

Tyre 1700-ALl, Varine Speed Control in use ou n

Inthe.

brtich

formance in a wide range of machine tool and
industrial  applications.  Specifications  and
prices will he furnished on request.

TYPE 1701-A VARIAC SPEED CONTROL

Tryree 1T0l-AK Voarine Spesd Control.

USES: The Tyre 1701-A Variae Speed Con-
trol, availlable m 1wo models. Lhas been (e
signed for applications requiring up to about
Lo hip oatpnt. The Tyee 1701-AK is used with
shunt motors, while the Tyee 1701-A0 is used
with series or universal motors converted by

reconnection for operation at constant feld
exeitation. The Typr 1701-AU Control per-
mit= the high operating speeds of series motors
to be obtained with the good regulation elir-
acteristies of shunt motors, and also permits
existing  equipment  powered by universul
motors to be converted to adjustable constant-
speed operation withont changing the motor.

The power rating of the T'ypr 1701-A Con-
trol i wmple for many process applications,
including phiotographic developing and print-
ing machines, blueprinting machines, ele.

The combination of adjustable speed with
reversibility makes the control partieilurly
adapted to positioning applications of various
kinds,

Other applications inelude ligh=speed drill
presses, lathe feed, jeweler’s lathes, centri-
fuges, and oseillographic chart speed control.

DESCRIPTION: Separate full-wave selenium
bridge rectifiers are used Tor the armature
and lield. The adjustable output voltage of a
VARIAC feeds the armature throngh one of
the reetifiers and a choke, which serves 10
reduce ripple and improve regulation. All the
control components are mounted in g small
metal cabinet whicl can be fastened perms-
IH'HI]_\' |1I\' means of serew holes in the buck
and in the buse. or can rest on a bench for
complete portability.

GENERAL RADIO COMPANY 19

File Courtesy of GRWiki.org



SPEED CONTROLS

-

0 &0 80
PERCENT OF RATED TORQUE

Speed-lorque curves for 1 /15 hp converted universal
motlor usesd with Twyee 1T0H-AU Control --n;rli;'_"rl'-_\?: with

f-g operation (dashed lines

FEATURES: » Confinuously adjustable speed
ranges up ta 100 : 1 are obtainable with high
r;lt'lw] series or universal motors, and up Lo
S0 21 from 1725 rpm shunt mators,

> Shunt motor regulation characteristies from
converted series motors,

> Speed regulation up to 10:1 better than
obtainable from simple adjustable voliage or
resistive controls,

> No warm Hp. nsiod slaritng

» Heay
» High starting torque

e I';:{I'l:'”i'lll 1'ey :-:‘-ili;_', i‘h.‘!l'.'ll'!l'l'l'\ill':-'.

y short-time overloal capacity.

> Compaet and convenient.

> Very low ripple in armature current wnve-
form giving increased l'Tﬁa‘ivHi'_\' and negligihle
largi p-n'hr!f.-u.'-.'- Full rated ot put 1= ob-

tained from standard motors

SPECIFICATIONS

T T
-AKN 1ITO1-AT
full (;{1 ' g
Supply Frequency =125 v 105-125 v
Supply Voltage | 50 30 o
1 1OS-120 v 105-120) v
D-C Output Armature
Veoltage ......
D-C Output Armature

=115 ¥

U115 v

Current % womax. | 0.8 a. niax.
D-C Output Field Voltage :is Idv Ivor oy
D-COutputField Current L™ A3 a

Speed Range: Motor rated spevd down 1o gero mt con-

stant torgue. A working range of 4021 ean o satisfae-

tarily gmiplos e with motors ot 1726 rpon base speed snd
M Lo 1002 b oo tore whea the I'ser 1T01=-AL Control is
used with o eonverted universal motor having @ zpeod
rathing of S000 rpo or higher, Two speed rionges, one up to
eitod speed podd one ar pedaeed  fell exeitation up to
wpprosimnlely twipe entod specd, are provided m the
Ty 1ITOLAK Clontrol, Only o single range s prossded
i e Uy AT0L-AT Conteol hoesuse of the bigher ratod
spivrds of wraversal motors
Motor; The T

Ui b, 11S-vnlt «

IT0l=A K Contral ean he gsed with any

abingnt o o with m = Nl some-

what loagher ratine when the curretit copstimiplion s

witliitt the rut { the econrrol

The Tyre 1T01-AVT Contral can be used with wiversal

' 1m
1701-AK
:\Iil'ltl'l

1701-AU
| niversal _\i'}[nr'

MOD-5

motors up o about ‘i W Curre ORI
does nnt exeewd .8 nin il Upserating at its rated
turrent, the midor wil rutedd torque up to 150

per cent or wore ol s ratesd sposd, giving ouiput power
stthstantially greater than the normal rating, Motogs of

the four-wire reversible type can be sl without usdi-

feation. Vni-directions] motors mist be provided with
sepairnta field leads, Bodine type N2L-12 motors s hp,
SSO0 rpn., for reversing serviee are stocked as lsted be-
low. Motors of otbher ratings or with built-in gear rodae-
tion can lee ohtaived fromn the s faviugrer

Overload Protection: No protevtion lor starting load
or womentary overlouwd is required. A slow-blow fuse is
divnge from

provided only a5 a protection nguins

staliing when starting an exvessively heavy load
Reversal: Motors with brushes set on neuteal give ex-
eellont revorsing performsmee with eithor vontrol. Spark-
ing ot the commutator may ooeur 1 i s attempred to
reverse motors baving brushes set for n single dirortion
ol ratution,

Mounting and Wiring: Uhe contral eun be mounted
wither throueh the hottom or the Dol aodd eon be tised
'II'IIIIH'Il'Ir"\l nna |r|1-nr:|Iu['\ byt \Tul|||l||1;: sl et
ventilation thirough the side lonvers. A 415 foor power
eord aml o 3! ¢ oot four-conductor wnotar tord are perma-
mnently atiashed ta the eontenl

Dimensions: eight 6% inches, width 5" inches
dopth 4%€ ineches, oversall

Weight: Six pounds for either model,

oide Ward Prics

Variac” Speed Control, | 15 v, 50-60) ¢ps, for D-C Shunt

WINDY $75.00

Variac! Speed Control, 115 v, 50-60) ¢ps, for Converted

wEARY 75.00

Bodine Model NSH-34 Sleeve-Bearing, Reversible, D-C

Shunt Motor, M5 hp, 1750 rpm, for use with Typg

1701-A I Contral
MOD-4
versal Motor,
1701-A17 Control .

1 eomtrod watly vowiten

PATENT NOTICE. See Note 11, puage vi

sMoTon®

28.55

Bodine Model NSE-12 Slecve-Bearing, Reversible | 'ni-

Y5 hp. SK00 rpm, for use with Ty

voron® 14.26

srpmerinnd oo wond, FINDPYROTOK OF W KARYMD IO
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VARIAC”

USES: T'he VARIAC 12 4 manual voltage con-
trol that finds applications in the shop and
labaratory wherever a-¢ voltage must be ad-
msted smoothly and eontinuously. A lew of
s uses are:

A-C voltage control in testing and develop-
ment work,

[Leat control on eleetrie heaters and ovens
in the laboratory and pilot plant.

Overvoltage and undervoltage tests.

Outpur voltage control in transformer-
rectifor power supplies,

Voltage control on aging racks for lamps,
vicenum-tuhes, amd drey-dise rectifiers,

Humination control i anditorinms, thea-
tres, photographic studios and darkrooms.

Motor speed control.

Voltage control in the calibration of volt-
meters and ammeters,

Phase-angle controls in the ealibration of
waltmeters, power-faclor meters,

Torque adjustment  control  on
motors,

Although VARIACS are huilt for 115- and
230-valt vireuits, they ean be used on eireuits
of higher or lower voltage in conjunetion with
fixed-ratio anxiliney  transformers.  Ganged
units are davailable for parallel, series, and
polvphase conneetions (see pages 25 and 26).

DESCRIPTION: T'he VARTAC 1= o continuously
variable nttotransformer supplving an output
voltage from zero to 177 abore line voliage.
It consists of a single-layer winding on a to-
rorclad teon core. As the dial is rotated a earbon-
hrush contael fraverses the winding, “tapping
oft" o portion of the total voltage aeross the
winding. The hrash s always inocontaet with
Che winding, and the voltage hetween tams is
always less than | ovoll, even in the Jargest
models, while in the smallest model 1t is only
about 0.3 volt. The actual merements of
voltage obtained as the dial i torned are
always less than the voltage botween tums,
the netion of the carbon brush being such that

3-phase

GENERAL SP

Frequency: speeifications uro for Sl-to-t0-cyele serviee,
I 25-ex ele servive, see page 27,

Rated Current: ('an e drawn frona the VARIAC
any dial position. When the overvoltage connection is
usedd, bhe load sholed ot take ore than rated cureent
at maximun onbpot voltage

Rated Current shoald nor be exceeded for continnous
Di-liour-per-duy dhiutye.

Maximum Current can be deawn at the input line
voltage when the line-voltage eannpetion is used. The
VARLIAC will eontreol at any fower setting 4 load deawing
e more than masinua carrent 4t line voltage,
Qutput Voltage is the range ol voltage avulable ul the
output tertainals with rated Tngut yoltage appliod 1o te
itput teveninals, Dial= read directly i output voliage for
this condition.

the change i voltage is practically eontinu-
ous. The resistance of the brush is so chosen
that excessive heating does not oveur in the
turns hreidged by the brush.

Core material is high-grade silicon steel.
Smooth, uniform windings qare put on hy auto-
matie machines. Windings are banked on (he
insicle civeumlerence of the toroid, single lnyer
on the outside cireumlerence.  Alnminum
strietural parts in V-models assure minimum
weight,

FEATURES: > Compared o resistive methods
of voltage control, the VARIAC hus the
advantages ol high efficiency, smooth control,
good veltage regulation, and comparatively
small size.

> Because the VARTAC is o transformer, ont-
put voltage is essentially independent of load
and the VARIAC is equally effective on any
lord within its rated capacity,

> A linear variation of voltage with dial rota-
tion is ohtuined.

> VARIACS also furnish output  voltages
above line voltuge, making it possible to com-
penzate for undervoltage lines.

> Dial has large, easily read numerals and
indicates output volts directly.

> DBrush is designed {or constant contaet pres-
sure, and hrush holder cannol contaet winding
if brush fails.

» shaft reversul to convert from panel to
tuble mounting is easily accomplished.

> Terminuls on V-models have hoth serew
and solder connections, easily aceessible und
logieally arranged.

> Fxtra terminals for mid-winding tapsg on
Vemuodels faeilitate the nse of auxilinry trans-
formers. On 230-volt models, tap for 115-volt
input is provided.

> V-models have st ractive ease with ronunded
contours, no <harp edeges.

> Durable bluek finish — wear and abrasion
resistant.,

ECIFICATIONS

KVA Rating is (he marwmen oweeval ltplied by
noemad foped Live ooltage. X NARTLAC can handle, at nny
foieer =etting, # cot=tatt=-igpedanee Toad thae driws at
gt voltunge oo varrent oo grenter Phinn the weaaimm
el

Temperature Rise: The ratinegs of VARLACS nre hosed
an apermion at ordingey oot femperalires with an
pyerase temperature ri=e of nod oove than 307 Cenl igeade,
When ambienl tepesatire exeeeds D08 Centigrade, lva
ratings should he deerensed approxiately 2000 for every
L™ O berease tn the ambient temperature,

No-Load Loss is measuraed w60 pveles with rated topu
voltoge. The values quobed 1o 0he teile aee Ve gasemo el
i,

Driving Torque is the torgue vegquited to taen the
VARIAC shait.
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VARIACS

Terminals (see plsn Mounting hwelow Tyry ML s
furmi"wnl with theembed terminnl tmds
linges, 'Tyris Vi, Vi), anl V=200 linve eon

il soldering

el sl loring
Al serewets pe beromnnls: Tovr S0 m have seli-
lorking tormbnals, wmd pravision for atiaching armonsd
eable or eotduin

Dial: A reversibile dinl, repding in outpot voltugs for the
niwlels,

overvoltige connestion, is providel an all =V’

O stele is sl tor tabde momnting with matarnge
i

e ssther for panel nwmoting, witls ol

| Al rodptane

al order tnarked

poanter. Dials ean be supplioed on spee
for ot voldtage ool o lihe yoliase, o the avver-
voltnge ronneetion s oot to be ased. The total anele of
rotation js 420

The Tyrre S, JGll, poed 20061 gre supplied with

roversihde dinls, ome <ode of whioed bs mrked for the over-

voltnges ot ity gl o =S de for i voltoar

(«;-u;: Lie Mo vl nge.

Panel Thickness i« the st thitekness of panel on
whirh the VARIAT enn b pounted, with the shialt
supipliml.

Mounting: =ee plistograplie w0 w2 Ters
200-8 18 supplivd witleat ense, lor
Tyre V20

Vil sl Va0 enn b ondorod vlihes with or withmil ess

0N e

M TIn,

1 orase, Tyees

e mre alwas = singepilioed wi

(el Mminlels have epses=i,. A termminal hax rover, el
wined ;.il;u are pinayshisd on the M nuwleds. Ve spweerial
wrder, they enn alsa bee suppliesd without vase, bhut warh
terannd box awd Hine eord

Dimensions: Over=all dlitienshons gre given on the drmw.
Jkirterhes

sl drilling templates enn be furntalus] on repmesz,

Net Weight: =ee tabde on page 24,

s, prises 22 amd 25 Cotaplete Hissensionil

PATENT NOTICE. B Note L1, page vi; gl Note 27 o
Tyen 0 unily

TYPE V-5 VARIACS

ated ot 5 amperes Tor 115-voh
serviee, 2 amperes for 230-voll serv-
e | H-Il]vl-ln'l'il. Tyres V=5 aned V=511
have terminal plate and are nneased
Tyees V-3M amd V-31TM have termi-
nal plate and ease; Types V-2MT
and V-aIlIMT have ense, terminal box.
W l'ul"]. anid switeh

Uy Va5 Tyre V-5M
- : - L
& i \
7 -
g Ty i

TYPE V=10

Popudar 10=<ampere size for 1 13-volt service

(230-volt  mendels  have l=ampere i),
- == = =
F s
> & -
— =

Fyee \GM T

VARIACS

Available in the same three bhasie models as
'["n PR \'--). above,

Ty V-100T
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VARIACS

TYPE V-20 VARIACS

For either 15=volt or 230-voll serviee. 113-volt model
is mated ol 20 amperes, 230-volt model at S amperes,
Both models have ease and terminal box with knoek-
outs for armored eable or conduit,

p— TR ..'
- I —
- vl- . e -
ooy & (VU =t 1
i r Y7 =
1 } p .
1| | A s
L | ' r. “(, 2% "
{ | | i e
| |# o)~ [t |+
[ 3 4
13 b of |
B /
| el ||
rrep—— — .
A1 - [ ) 5 Tryee V-20)]

Lavrest size VARIAC rated at A0 AMperes
for TE=voll  model, Typr 30-N. and 20
amperves for 250-volt model, T'yer 30-13, Both
models have ease and terminal plate with
cover. Terminuls are hrought out at two oppo-
site sides of the assembly for convenienee in
wiring,

- %
: &3
=
~ = ! S &
s O R s
&5 N m X
E‘ x L ok | S ?
bE L% . ) &
SR % . 3
2 z 3 s ’ ?
R o =3 - 1 '-...
™ =
2 s
=9

tLafly Tyre H-13

TYPE 200-B VARIAC

One-ampere model. supplied without ease, for panel
maounting and for | 5-volt serviee. A\ small, compact
unit, ideal for building o low-power equipment,

2omine, W gt S W P v ey
P

e °% - Ceememe sove
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VARIACS

Type

200-8
V-5

V-5M

T} |
£=
FE
Z 855
=259
EEZ%=
%2g
izq
iZ:
Unensed, with
reriminal strip |
Uneasesl, with
teriinal strip

With case and |
terminal strip

V-5MT

V-5H

V-5HM

V-5SHMT

v-10

V-iom
V-10MT

V-10H

V-10HM
V-10HMT

V-20M

V-20HM

50-A

| With ease, tor-

minal box, line
curd, plug aml
switeh
Uneased, with

| terminasl strips

With ease and

| rerminal striy '

With case, tor-
minal box, lne
cord, plug and
switeh ‘
Uncased, with '
teriminal =1 ri|_L
With ease and
tertinnl strip
With ease, tor-
winul bos, lioe
vord, plug and
switeh
Uneased, with
terminal steip ‘
With ense and |
ferminal steip
With ese, ter-
il box, line
v, prlvgs el ‘
ﬂilch

With cose sl
terminal box
With vase and
terminul hox
With euse und
rerminal box

50-8

CWith ease al

terminal box

SPECIFICATIONS

| OoUTrPeT
i Line-Voltnge Overvolinge
= Copnection (Note 1M | Connection
& |2 — e
s |z = E=
) £ e
= |z ‘% z=5isss ¥ |3
2128l & [GEZ(sS2 = |5
ZIEE = SEg=sT - 2 E-
= |S gl Zz2=%8 = bl
= 1= 2| £ e B =8 | =
s |32 EE 5o 2i=ce 25 1328
2|2z 22 ISE2353° &2 |22
115 | 1 | o113l 1.5 047 ] 0-135 1
| \ - “
115 | 3 0-115| 75 | 086 I 0185 | 3
I . —
"5 | 3| w-lla | 7.5 | 086 | 0135 5
——
113 5 See Note (7 | 0-145 a
|
il il =
@0 | 2 = 270 ]
15 1 | =230 ' 20 Gt =270 1
| Zladsnl 2 270 | 2
v s | oezso |26 | 060 | ne70 | 1
230 L] See Note O =270 &
4 —
15 | 0l oe-11a 13 { 5] =133 10
105 10 =115 | 13 | 1A ol w0
115 10 ‘ See Note 0-185 |10
280 | 4 | o ol v 020 | 4
s | g |2 S| loam | o
N N e . | U270 i
15| 2 n__a_,m l 5.2 | 1.2 _| w20 | 2
] 4 S Note (0 =270 A
1na | 20 | b-1ta | 20 |30 | 0-133 1 20
990 | % | noam . 020 | 8
2 b | 2 4d
s | 4 0-230 ' 104 _4 1270 } 4
113 | 40 o-115 | 45 3 U=1:45 i
g T i
a4 |20 e Y . o250 | 20
tts | 1o | FH0 1 W f =230 | 10
NOTES

H0-Cyile No-Lowd Loss

nrge

z.

=

a L2

2 E3%

7l £%

Bl Ahs
3 1020
0 1A
] 15-30
4 15-30
1] 15-30
0 15-30
] ] 1524
Iv | 260
17 B304
17 RS
17 | s0-60
17 RUSHH
17 | Bu-u0

7 aa-110
\ 27 l w110

30| 60 | 250-300

Net Weight in Pounds

75 250500

wmpat voltage. KVA as listed = normal iuput line voltage X masimum curreni.

15

L

order,

.

24
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Conde !
Waord | Prive

27§ Basa | $ 12.50
635 | conka 18.50
7 CuraL 20.50
7% | corar 25.00
ils | conea 21.00
0y ‘mrnm 23.00
Ty curtn 27.50
12 HAZEL 33.00
1214 ‘ HEAVY 35.50
— | il

18y | toear 40.00
— | ———
o | sy 34.00
114 | noany 36.50
e | mowny 41,00
23 JEWEL 55.00
21 FIETETRY 55.00
70 TOKEN | 140.00
Thly | roraz | 140.00

All miodels are shipped with overvoliaze Jdinls unless line-voltage dials are specified in order.

Maxionsin current ean be drawn at max. voltage for the line-voltage vouneetion only. Max. output voltage = line

Rated current <hould not be exveedel] for the overvolinge connection. Outpit kva for overvoltuge eonnection
output voltnge X rated enreend.

T mmsdels wre shipped with overvolmse conpections, but ean be supplied with line-voltage connoctions on special



VARIACS

GANGED VARIAC" ASSEMBLIES
(FOR PARALLEL, SERIES, AND THREE-PHASE OPERATION)

Two- aned three-gang VARTAC assemblies In polyphase cirenits o large variety
are avatlable for controlling several eireuits mput and output veltage combinations
from o single dial, or for controlling 3-phase possible. The wye and open-delta connections
eirenits i the same mannoer that one VAR TAC listed are most frequently used.

ot rols 4 ."-;ul!uil‘-II}lil?‘l' CIreni

PARALLEL COMBINATIONS

The larger-size VARTACS (V220 and Tyer
A0} can be opersted in parallel if 2 Tyee S0-P1
Choke 15 used to limit eirenlating enreent, as
shown i eireutt (a0 at lel, Load rmting ol Lwo
wentical VARIACS i paralled is twice then
ol w =ingle VARIAC. Parallel operation is not
recommended for smaller VARTACS, bhevause
the use of the next lareer size VARLAC 3=
economical, Where a logud mating in excess ol
two Tyee 50 units is needed. o thivd anit ean
he ;::{llf'il lt_\' msme a Uyere S0-1"2 Choke, s
shown i eirenit ()

SERIES OPERATION

'Hn' SPPHeS n-nll!u'r-linll i- I|-‘|‘I'I1| iII ll§lt'l'.‘u!ill§_l_
Fa=volt units on 230-volt Boes and 230-voli
units on Hill-volt lines, This eirenit eannot he
used, however, when o common connection is
required between line amd load, as, for in-
SURTeee, \\|Jl'1l 1 ITE I-::ul is '.Ll'ﬂrllllllit'(i.

THREE-PHASE COMBINATIONS

Three-gang VARTACS can be aperated inoa
wye o three-phase cireuits, and Lwo-gang
units o oan open delta,

With the wye connection, |1a-volt VA=
ACS cun be used on 230-voll lines, and 230-
volt units on 460-volt lines. Load mting for g
three-gang wye 1= about 3.5 Limes Lhe mting
of o single VARIAC.

The open delta conneetion makes it neces-
sary 1o de-rate the VAIRIACS shighily, The

\ Lhiree-ihase  arriiges A Wae-conneered thiree i ‘ 3 i
ment of VARIACE in plinse  arcangement  of lli.’ili ratingeE of a TWo=wing apen lil'hl‘ 1= 1.732
the upen adelta eireuit. VARIACS. times that of o simele VY NRTAC

PHASE-CHANGING CIRCUITS =

A three-gang, or closed, delta is not suitable
for voltage control, although it has some appli-
eation in phase-changing cireunts. A VARTAC,
conneeled to a three-phase line as shown leve
will give a single-phase output with a1 phase
I‘lb“lf"'i ringee ol E_’“
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VARIACS

SPECIFICATIONS FOR GANGED UNITS

ASSEMBLIES FOR 230-VOLT] THREE-PHASE SERVICE

Chiwyvendtage

L= Votlage Connvetion Carnerlinn

lnpu‘f Teirtonl fhatpl .Url.lx“uf;nn’ fhilgitt

Pl il it el tungpe Lite Ol put Vel bongpe (it pit Ty of

fowe Yolts  Line A Ritngs Laerpere o Kt Kt KV A Civei! Vel Prim*
230 o 0o2%0 B | | =270 R Open Deltn | V=31G2 54,00
230 | i =230 a2 g 0274 1.4 Open Delia - NVoaric2 81.00
2500 3 (1=2240 Tih 3 Nat reconmendod Wye V-atn 68.50
4340 ll b (=230 {14 | (=270 Rt Open Dielean | V-2nlcie 126.00
2140 1 f) 240 14 5 e Not revobinendedd Wae [\ 1 113.00
240 20) 1230 26 1.4 Not reeanunenided | Wae V-2 182.00
2 | 20 nagn | 41 124 270 " Open Delta | 30-18G2 | 310.00
L1 e (=20 43 | N Not revonmnendasd | Wae DU-ALS 460.00

SO OR b e b eerend tabngs eorann kb, P voltnge rnee sl levee et bnes aee vedaes b i ppreetion S e ol b,
PO 208-valt vareents avervolbages comsietion e b aanl,

ASSEMBLIES FOR 460-VOLT THREE-PHASE CIRCUITS

131 ] =411 ‘ s | b Nt recotmen i We Veallcis $ 76.00
TH | | | =410 4 ‘ | Not rovonunended | W L VeLugIcis 116.00
THI ~ [ITHI ey ! =~ Not reconnnended Wae V=203 182.00
T iy [T (1] %1 45 | ot cecotmniendel Wie H=RGE | 460.00

*Erse price Lt on next poeee for sode words nod et weighies

ASSEMBLIES FOR SINGLE-PHASE 115-VOLT SERVICE

Hlovennlloge

Line=Vallage Cannveling Carneetinn

Tatul

Tuput  Rald
forne O prud
Vadle mpeees
114 n
115 ]
15 sl
114 120

(hud it
"Aulhu_-p
finnip

0-115
0 1S
1S

LU B

Mitr
it pind
Ampwres

KVl
“II(I’.I'
| 'n“—x_

fhatpnt Kol
Voltage — Oad it
Mt N g rex
=135 At
[§ B 1 (1]
0135 =i
135 120

Topn
inf {onnees
sxemhly Il
V-200:2  Parallel
V20008 Paenliel
AN-AGZ Parallel
S=AGE | Parallel

Chafiv s

Prive.s
riielud ing

Ivniirid Uhalies
Cine Tyvpe S001°1 §138.00
[Ehie Tacpie 5204071
COhe Ty e S0-002 | 206.00
Ore "'y HU-]2] 322.00
M "y e 012
POV Ty S0-171 484.00

ine Iy e

I A

ASSEMBLIES FOR SINGLE-PHASE 230-VOLT SERVICE

M|
230
230
24N
@430

240

460
ST
160
460

1‘!
1
1
200
1]

(]

1 230
(230
L=200)
=250
LIS

=230

13
s
20
il

U3

L.y
K
I~
1

1 |

250
=230
=270
=270
=270

=251

J
1
16

20

40
1t

\-ai2 SoriesT
Volni2 | Series7
V-2011082 Parallel
V-20G2  Neris]

A2 Parallel
A-BGE Paradlel

Naonp $49.00
N 79.00
One Type 50-1'0 138.00
None 126.02
O Py e S0-11 322.00
One Type 50-11] 484.00

LOme 'y pe S0-1"2)

ASSEMBLIES FOR SINGLE-PHASE 460-VOLT SERVICE

“w

e ahh
[IR=TH]
o460
1400

la =

s
1.4

|
Wi

oy
2.4

4.5 '
[k |

IE=111
0510
NN
0 a4

Meae prive Hsr on next paze for ot weighes wnd code words.

FCmmmot b psod whwrs 8 connon conavetion exists betweon input and ontpat, us for instance, when load Is growndedt

26

“
b
S

20

V-AIIGE  sertes|
V-U0TTGY seriesT
V-201G20 Seriest
S-150GY2 | SeclesT |

GENERAL RADIO COMPANY
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VARIACS

VARIAC ASSEMBLIES I
Nt Weight |
Tpw Divseriplinn in Ponnls Conde Ward Prion*
V-5G62 2-Gaune V-5 16! COTEAGANTIL $ 49.00 ‘
V-5G3 $-Lapme V-5 x| POLEALGANT Y 68.50 |
V-5HG2 2elanne V-5H Li] CULIPAGANTD 54.00
V-5HG3 | B-tiang V-5311 2 ¢ CTLPAGANTY 76.00
V-10G2 2-Crang V-10 - ) MAZELGANDU 79.00
V-10G3 B-Cinnge V10 471 HAZELGANTY 113.00
V-10HG2 Lliang V0H - 1 MNXYGANDT 81.00
V-10HG3 H-Gang V-10H Ay HINXYGANTY 116.00
V-20G2 2Cimmz V=20 | A8t JEWRLGANDU 126.00
V-20G3 G=Cinng V-20 aals JEWELGANTY 182.00
V-20HG2 2-Cinnge V-201H 1615 JTMMYGANDU 126.00 l
V-20HG3 3-Cinng V2011 Hs JIMMYGANTY 182.00
50-AG2 2-Conmg S1-A I~th TORENGANDT 310.00
50-AG3 B-Canng SH-A 245 FORENGANTY | 4560.00
50-BG2 2-(rang S0-1B 155 TOPAZGANDU 310.00
50-BG3 3-Cannge 50-R 250 YOPAZGANTY 460.00
50-P1  hoke 1y FARALLCITOK 12.00
50-P2 Choke 1 TRIPLECHOK I 12.00
*Prives of Gangyl Assemblies do not inelude Chokes Fyver, V1IN

VARIACS FOR 25-CYCLE SERVICE

H-Type VARIACS, designed for G0-cycle service, ean be used on 25-cyele supply st one-laldf
their G0-cyele voltage and load ratings.

| Line Volrage Conneetjion dveryoltage Connestion
Ruted Toput | Rated Output g T
Type Volts Amperes  Output Voltage, Maux, Ontput ]“U\ ':' '“'“'I).luu:r \'01I:lu!-‘";l’h._l(hnll‘,"
Itange Alperes o [Rangee bl
Visltugee ‘\Hl[n'rn‘-

V-5H
V-5HM 115 2 | 0-115 2.6 3 0-1:43 2
V-5HMT 1
V-10H ‘
V-10HM 113 4 0-115 9.2 (3 =135 4
V-10HMT
V-20HM 15 8 =115 e | 1.3 ‘ (135 S
50-B 115 20 0-115 | 31 | 3.0 D=145 20

IFae ol spevilienriong and prices, see poge 24,
When ovderbinge, plosse speeify that VARLIAC i for 25-evele service. in order (e proper dial iy be Goshed,

TYPES V-5 AND V-10 VARIACS WITH
SPECIAL-PURPOSE OUTLET BOXES

Tyee V-5 and V-10 VARTACS sre availuble
with special-purpose outlet boxes for applica-
tions where the standard terminal box shown
on page 1 1s not suitable, Two models in euch
VARIAC size are stocked, (1) V=-3MTC and
V-10MTC. with holes for armored eable or
conduit, and (2) V-3MTE and V-10MTILE,
equipped with 3-wire female plug, 3-wire

Tree V-3MTC power cord and plug, and on-ofl’ switch. Tyee V-SMTE
- T ype - - ] (ke Ward Price
V-5MTC V-5 VARIAC with knockouts in terminal box . . . ... ... .. COAST $24.00 -
V-5MTE V-5 VARIAC with 3-wire terminal box, cord, and switch COMET 33.50
V-10MTC | V-10 VARIAC with knockouts in terminal box........... HERON 39.00
V-10MTE | V-10 VARIAC with 3-wire terminal box, cord, and switch | 1iLLY 48.50
GENERAL RADIO COMPANY 27
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VARIACS

TYPE 60-A VARIAC® FOR 400-CYCLE TO
2600-CYCLE SERVICE

Tyee 60-X VARIAC is the high frequency
equivalent of the Gl-evele Tyee V-5 Loud
ruting i= the same, but over-all height i= muoch
lc'.*‘.*.-. AN il:: to the hi::iu'l‘ operid ill_l_f, lhr"'ilﬂl'llt"\‘_
which permits a smaller core.

Load Rating: i) vu.

Input Voltage: 115 valts,

Frequency: 1001 ta 20000 ops

Output Voltage: 00 to 115 or 6 1o 145

Load Current: 5 utnperes, rated; 7.5 snpueres s
at input line voltage Tor Une=voltage comneotion

Tyie ti-Al

No-Load Loss: 7 wutis utr 4
Dimensions: Owver-all height for juble mouniine, 8,
inches; depth bebind panel for panel iounting

4 inehies;

oversull divmeter of bose, 3'9 ioelies,
Net Weight: Tyrr AL, 3 pounds, 2 ounces; Tyre
HO-ANL 3 pond s,

T 1 Corde W ord Prive

60-AU | VARIAC,
uncased . . ..
60-AM | VARIAC,
with case. . .

$28.00

HEGorT

30.00

BEFOG

TYPE 71-A VARIAC" TRANSFORMER

The Tyre 71-A Variae Transformer is a
step-down transformer with secondary volt-
age adjustable by a shiding brusl. Case is

simple, rugged, attraetive, and eastly mounted
for either laboratory or buili-in use. A seven-
foot power card is permanently attached, and
the low-voltage output is available ot binding
posts on standard 4§ -inch spacing.

The outpuat has no direet connection with
the mput power line, and is .n]jll-t;ﬂlh- from
zero to 13 volts at 5 amperes
Input Voltage: 115 valis,

Qutput Current: 5 amps maxinum.
Qutput Voltage: D-11 yolis apen cireuit
0-13 volts a1 5 TSRS
No Load Loss: Less thun & watts,
Dimensions: (Length) 5!
mche=, over-all,
Net Weight: 4 pounds,
Tyum Conde Worrd Prica

71-A

v x (width) 3%z x (hewght) 3!

Variac

Transformer  rorpry $18.50

28 GENERAL RADIO COMPANY
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RESISTORS

Resistors designed for use at electrieal com-
munieation frequencies  differ from those
intended for use only at direct current in that
low reactance and constaney of resistance s
the frequency is varied are of considerably
more mmportance (han extreme aceuracy of
adjustment, Inevitably, resistors have capaei-
tunee and inductance associated with them,
and these residual impedances become in-
creasingly important as the frequency is
I':li*"'i. act ﬁn:.'. hu'||:mul' I]n' termimal resistance
from its low-frequency value.

For frequencies where the resistuncee and
its associated residual impedances behave as
lumped purameters, the equivalent circuit of
a resistor can be represenfed as shown in
1“I:_',Ilt'l‘ 1. .[.l'u' illll!ll'l:llll't' L i.- Ihl' |_-11I1i\‘:t|t‘lll
inductance in series with the resistance, while
the eapacitance €' iz the equivalent eapaci-
tance across the termimalz of the resistor,

To anulvze the hehavior of the equivalent
cirenit as [requency is varied, it is necessury
Lo dilferentinte clearly between the concepts
ol I"]'il'-'_llt‘l” series and |"|ll|\‘:1lvl11 ]1:\[':||lt‘i
circuits, The two-terminal eireuit of Figure |
ean be deseribed as an impedance, £, + jX ..
or as an admittance, ¢ 4+ 18 (= 1* =+ —]—)

: . By " IX
wherein the parameters are a function of fre-
quency. This distinetion between series and
parillel components is more than a mathe-
mutical exercise — the use to which the re-
sistor 15 put will frequently determine which
component is of principal interest,

The expressions for the effective series re-
gistance (,) and the effective series reactance
(X,) of Figire | are:

I

[~ ()T + ey

Frovay 2 General norminlized curves of resistauce ns o
function of fregquency for a fixed resistor.

Frovne 1, Egutvalent eireait of o resistor showing the

resilunl impedances wssocinted with the resistance.

ﬁ.lf,l:l = (“)] = :-‘r':

\'.1||'I'i‘
| f o \"
Wa = Vi anil ( . )

Uhe effective parallel components ure given

w Ll (3

by
(s ! 0 [ 1 ] g
SF
. ! a I (3)

\, wl,'[[_ l(h)j

«\L/ J

At Irequencies sufficiently low so that the
lerms in w® may be neglected, the network
hehaves like a resistance, K, in series with an
inductance, L — R*C', or in purallel with a

eapacitance, € — !., It is apparent that for
ot

high values of vesistunee the capaeitance domi-
nates, while for low values of resistance in-
ductance s the controlling effect,

\t higher frequencies the behavior can best
he demonstrated by normalizing (he expres-

with the dissipa-

i
VI (rasa
parameter. This is done for R, and X, in
Figures 2 and 3.

IY'or values of 12,* less than 2, the resistance
mereases with frequeney to a maximum and
then decreases to zero. For values of D2 of 2
or greater, the resistance never rises above
uniy
reactancee, except that the value of Dy is | for
the monotonie condition.

Dielectrie losses in the lumped portion of
the shunt capaeitance € of Figure | are equiv-
alent Lo a resistance

sions and plotting against
wy

tion factor at resonance, Dy =

The same sort of behavior vecurs for

|
L .
n"l.. = el (G)

GENERAL RADIO COMPANY 29
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RESISTORS

L A L] ' € a3
. ot =1 [} Islop

ases with inere = Ireouency

the parallel resistance to de-

bevomd a certain frequency.
Hanee O ‘-\fril'}i
15 chistributed eausex a similar rapid deerease

[ it= dicleetrie loss s negli-

Ij‘!l»" part won of ‘,};. =hunt « SIEHT

M reststance, even |
gihle, These ellects together are called the
Boella elfect
i that, when the ratio of a-¢ to d-¢ resistance
(normalized  puarallel plotied
against the produet [ of frequencey and d-e
reststunee, all points for any one type of re-
sistor [ull approximately on the same curve,
regardless of the resistance value, The ile-
erease i resistanee will amount to 15, for

li2 ot stutding characteristic

resistanee) s

wire-wonnd resistors and the POULCT COMPOSi-
Hon=type resistors when the produet (/7 is 0.01
Mo, M2y and Tor e st r-|r;|!un-i.lil)T!-T:"irq-
reststor when (/7 is 10 (Me, NM©

f ur any @yvel res<istance \.::‘n Lhiere \\i” I

i v 1 " M 1
a combapation of resudund

parianelers ]i|;1:
will give hest performance over the widest
Ireqieney rnge. I".ur_ln r proportonmg ol the
residual parameters determined by the me-
chameul construction will lead to the best
compromi=e desten foe o line of lixed resistors
A examnple of this Kind of design 1s the T'yer
G Resistor, m whieh o fine, straight wire is
usedd as the resistive element inorder to reduee
.\l\:nll e et .I.Ilnl- ila'ill.a'rnlu‘l' I~ !H'ltl al 2 ]u‘.\
value by clampimyg the wire to flat metal fins,
which also aid in power dissipation. This pro-
forge <lnmt eapaci-

ll'll'l"- i l'-'l||]1;n.'|1|\1l\

tinee, and the element is o proportioned that

30 GENERAL

VT T isof the samoe order of mamitude as the
resistanee, a condition whielh minimizes the
changes of hoth inductance and eapaeitance
with [requeney. Resistors of this tvpe exhibit
ondy 17 change in resistanee at irequencies
as high as 30 megacveles

Wire-wound resistors of the eard tvpe ex-
bt o negligible frequency error in resistance
up to abour 500 ke, for values of resistanee
Hp to 200 ohims, and only mode e errors at
one megaevele.

W ht'll :1~\1-|:|}r]|'ll iltlll -iw‘.nh-n_ 1|n-~'|- F'l'\-i:-l-—
ors have added to their own residual im-
Fhl'ﬁl.'iill‘l':-' those ol Ilu‘ swilelies, \\Il'iIIL:. anl
cabinet. The equivalent civeuit is then that
of FFigure 4, which represents o single deende
of the 510 type. For assemblies of sueh decudes
in the Tyer 1132 Decade Resistor the sume
civewit is stll valid, The ineremental induet-
ances of the several decades in the eireait are
additive, bt the capacitunce is approxi-
mately that of ghest decade in use, Typical
'.,u'lu.-~ ol the l'l-\iihl;ll HII]N‘iIL'!I'.I'l"- lor ”u'

various types ol General Radio resistors are

:.I‘.I‘f- m the speciiications tor ¢a 4 tvpe.

It should be noted that the eltect of the
residual reactance depends greatly upon Lhe
wav the resistor is connecles] into a cireuit,
Reactanees can often be Lunes] o, ]\.ﬂll:n'\:-
larly m parallel cirenits. This i=

a particularly

mmportant  constderation with  the hicher
vaidued resistors of 10,000 ohims and ahove
When the resistor is used as a parallel errenit
the upper limit of Irequency for a

ziven error s some 10 umes higher than for

clement,

Illt‘ SUUHesS connectuon,

All General “.‘ni!n ||l'l'|‘i.~lnlll |'I"-i*‘TlIIZ‘~ ill
sizes anbove 100 obms are wound with wire of
a newly developed alloy which has many
desirable charaetensties, Chiel nmong these
are wostadler temperature coellicient of re-
sistance, 0000, per degree O as aeainst
=0.002° ., than is Tound in manganing, and u
negligible thermal emfl o copper. Moisture
lizis no Appred uble elfect on s resi=ianee.
and there s hittde, of any. drift in resistanee
u= a result ol strains put in the wire when it is
wound on a card. Its Frenter tensile strength
1# an advantage in winding, muking it possible
Lo [u-:'lii!‘f' better atd more umilorm resistors

i " } " la witl 1 TP
Lhan ean e pusde wath other allovs

Frovre 4, Equivalent
irvuil. ol O resist
e decade, show
ihg ||i-.|’|‘|--.‘| i

nuture  of e

Hipdanees

RADIO COMPANY
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RESISTORS

TYPE 1432 DECADE RESISTOR

USES: Accurate deeade resistors nre extremely
valuable wherever electrieal measurements
are made, They are constantly used in cireuits
where a wide runge of resistunce values is
required or where variable dummy generator
and load resistances are needed, The accuracy
of Tyre 1432 Decade Resistors easily meets
the requirements of these applications and
also permits them to be used us laboratory
standards and as ratio arms [or direct- and
alternating-current bridges.

Although designed primarily for direct-
current and audio-frequency work, many of
the models are uselul well into the radio-
frequency range.

DESCRIPTION: The ‘Tyre 1432 Decade
Resistor is an assembly of Tyrr 310 Decude-
Resistanee Units in a single eabinet. Mechan-
ical as well as electrical shielding of the units
is provided by the rugged aluminum cabinet
and panel, which completely enclose both
the resistance units and switch contacts.
The resistance elements have no electirical
conneetion to the cabinet and panel, for
which a separate shield terminal is provided.

Three-, lour-, and five-dial decade assem-
blies are available, Kach decade has eleven
pontact studs and ten resistance units, so
that the dial values overlap. Positive detent
mechanisms in conjunction with bar-type
knobs permit the operator to sense Lhe posi-
tion ol Lhe switches without looking at the
petnel.

FEATURES: > [.ow zero resizlance
0.003 ohm per decacde.

less Lhan

> High accuracy — 0,057 for most decades.
> Low tempernture coeflicient of resistance,
> Negligible thermal emf to copper.

> Resistors ure adjusted to speeilied values at
their own termindals rather than at the hox
terminals, so that resistance ncromends are
always correctly indicated,

> Residual impedances are small and  are
given in the specilications so thot approximate
frequency chiracteristies can he compnted,

> Maximum eurrent for each decade hased
on 407 C temperature rise is engraved on
punel.

SPECIFICATIONS

Frequency Characteristics: Similar to those of in-
dividual Tyre 510 Deesde Resistanee Units, wodified
by the inereased series inductanee, Lo, and shunt cupaei-
tatiee, O, due 1o the wining and the presence of more than
ot deeade in the assembly. AL Lot resistunee settings
of approsimntely 1000 ol or less, the Trequenoy
churneteristic of any of these decade resistors is sub-
stanitially the smne a5 those shown for the Tyege 310
Decade=Resistanes Units in the plot on paee 34, At higher
settings, shunt ecapacitanee beecomes the controliing
facror, and the effective valae of this ey

pacitanee depenids
upon the settings of the individaal deendes, See Besidual
fmpedances below

Residual Impedances:

Zero Resistance (Ro): 0.002 to (0LO03 ohms per dial
ut de: 0,04 ohims per dial at 1 Me; propoertional to sguare
root of frogueney at ull frequencies above 100 ke.

Zero Inductance (Lu): 0.10 uh per dial.

Effective Shunt Capacitance (("): This value is
determined largely by the highest deendde in uze, With the
LOW ternminnl eonnected 1o shijedd, o value of 15 to 10 puf
prer shevenede tmy b s, connning deeades down frowm

the highost, Tl 0F the thded deesde from the bop is the
highest resistanve decude 10 ciretn? (e, o1 sul at goro)
the shunting terminal eapacitianece 12 45 (o 30 wuf, 1T the
highest decade in the assembly s I use, the effective
eapacitancee 15 15 1o 10 g, regardless of the settings of
the lower-resistanee deendies,

Temperature Coefficient of Resistance: Less tlian
:[:I]{)IQ"I__ per degree Centigrade at room leperalures,
exeepl for the 0.1 2 decade, where tHae box wiring will
ineresse the over-all teperature coeflivient,

Type of Winding: See specifientions for Tyre 510
Derade-Resistance Units, page 34,

Accuracy of Adjustment: All eards wre sdjusted within
0.05% of the seated
except the l-olun eards, wlaeli are adjusted witlin

value between eard terumnals,

=0, 15%, and the 0,1-olun units which are adjusted
witlen 0.5,

Maximum Current: See speecifications for Tyre 510
Decude-Hesistanee Units, page 35, Values for 407 ©
rise are engraved on panels directly sbove switeh knobs,
Terminals: Juck-top binding pusts set on General Radia
standarssd 4 y-ineh spaeing, Shield terminal is provided,
Mounting: Alunuonun prnel sid eabinet.

GENERAL RADIO COMPANY 31
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RESISTORS

Dimensions: Width, 1% inches; height, 414 inches

Net Weight: Tyre 1432 — A, C, IV, 4 pounds, 2 ounces:

length, 1% inches for 3-dial, 13 inches for 4-dial, and Tyoe 1432 —J, K, L, Q, 5 pounds, 4 ounces: Tyes
1534 inches for 5-dial box 1432 — M, N, P, 6 pounds, 5 ounces.
No. of Type 510
(BT i W= _“- A ulerpees g _.”ih’s Dieadles !..m.'f Tl “'rrir-" f_'f':_m
1432-F 111 ohms, total, in steps of 0.1lochm | 3 |A,B,C prLTA | $56.00
1432-K 1,111 ohms, total, in steps of 0.1 ochm 4 i A,B,C,D DEFER 75.00
1432-C 11,100 ohms, total, in stepsof 10 ohms| 3 | C,D, E DEBAR 65.00
1432-J | 11,110 ohms, total, in steps of 1 ohm ' 4 B,CDE bpeEBmT 83.00
1432-N | 11,111 ohms, total, in steps of 0.1 ohm 5 |A,B,C,D,E| pryoxn 99.00
1432-L | 111,100 0hms, total, in stepsof 10 ohms| 4 ‘ C,D,EF DECAY 87.00
1432-M 111,110 ohms, total, in steps of 1 ohm 5 |B,C,D,E,F vewir | 107.00
1432-A | 1,110,000 ohms, total, in stepsof 1000 ohms 3 |E F, G DEMUR 96.00
1432-Q 1,111,000 ohms, total, in stepsof 100 ohms 4 |D,E F, G |prror @ 113.00
1432-P | 1,111,100 ohms, total, in stepsof 10 ohms! 5 |C,D,E F,G|purer  133.00

TYPE 510 DECADE-RESISTANCE UNIT

USES: Because of their aectiraey, compactness,
wnd sturdy comstrnetion the Tyee 510 Decade-
Resistanee Units are ideal for assembly into
production  test instraments, bridges, and
other experimental and permanent equip-
ment. They are partienlarly useful in appli-
calions \\'lll"l'l‘ nnl‘\' one aor Lwo 1](."(':1:](‘:5 are
needed, or where a Tyee 1132 Deeade Re-
sistor cannot. be mounted conveniently, In
many cases the nse of these units will release
for general laboratory work relatively more

abe
100 Q/STEP
- 60 ma MAX.

expensive decade resistors, that would other-
wise be tied up for long periods of time in
experimental equipment.

DESCRIPTION: Winding methods are chosen
to rednce the effects of residual impedances.
The 1-, 10-, and 100-ohm steps are Ayvrion-
Perry wound on  molded phenolic  forms
especially shaped and heat treated to minimize
aging elfects, The 0. l-ohm steps arve bifilar
wound with ribbon, while the 1000-, 10,000~
and 100,000-0hm steps are unifilar wound on
thin miea cards,

Fach decade is enclosed in an aluminum
shicld, and a knob and etched-metal dial
plate are supplied. The mechanical assembly
is nlzo available complete with shicld, blank
dial plate, switch stops, and knob, but with-
out resistors, as the Tyee 510-13 Switch.

FEATURES: > TTigh accurncy
most units.

> lixcellent stability — newly developed
stable resistance alloys, with final resistance
adjustment  after artificial aging at  high
temperatures.

> Liood [requency  characteristics — most
Tyrr 310 Decades can be used at frequencies
as high as several hundred kiloeyeles, as well
as at de.

» Low temperature coefficient.

> Negligible thermal emf to copper,

> Unaffected by high humidity —even the
high resistance unitz can be exposed to high
humidity for long periods of time without
signilicant change in resistance,

- +0.05% for
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RESISTORS

SPECIFICATIONS

Accuracy of Adjustment: Hesistors are adiusted ta he in the plot ux the sories-
aconrnte at card terrumals within the tolerances given in Ireqgaency and the asulating material in the switeh
Table 1 Switches: Quudruple-leal, phosphor-hronge hros<hes benr

Iubwricated |

resistance chnnge, do-:n’-!’l'il'l:l: an

mige contaet studs 4¢ ineh in diameter

Maximum Current: See Tuble 1 llow, of
. .. Lieso hirmshes are
Frequency Characteristics: The 1 .

f decadde resistance unit s shown on pag

honit a0 a¢ Bin to Be ansont to 1he
TR SRy e bwenit g ! to be tangent to 1l

e of travel, thas avaidis
aclion \ eram-ty 1l .1--'.-

pleven soninet poants (0 o 10 inclusive). The switeh

e and allording a good

The values -~
| ALY ided. There nee

of the residunl impedances

The accompanving plot show W HIAXUIN Pereentngee

staatiee is bt ween (U002 and 0,008 ohim. The effective

capacitanes ol the switech s of the order of § puf, with a

change in effective =enes ressstance of all seven decades

as a funotiog requeniey . For Tyres G10-0 and 510-] dissmation faeror of 1LOG at | ke Tor the standard eollulose-

the error = due almost entirely to skin t mul 1=

, and 0,01 Tor the thea-

hited phenolie form used in the Tyee S10-G Unie

. : el molded phenolie switeh for
indlependent of swiateh setting, For Tyes 3100 the eppor

changes slowly with dinl setiing und is & maximinn Temperature Coefficient of Resistance: Less than
maximuimn resistanee selling, while for Tyere 30061 & =+ 0,00205 per degree Centigrale a0 room temperature
Frosd maxintitn oecitrs al the iK-olun setting. For all Ter‘r\rnﬁl:' Roldering lugs are provided

: + Kol i g o

the higher reststanee units, the error 1= due almost ent

Mounting: Ench derade is complete with dinl plate wmwl
roximmateln knnt

ty the shunt capacitance nnd ids losses nmd i1s

' o ean be mounted on any panel between Ly inel

proportional to the square of the resistanee seiting amed *y inch m thickness. A template is furnished with
The high-resistance deeades (Tryee=s 3001, SL0<F, and eneh unit,

S103) are very ecomtoonly used as parallel resistance Dimensions: Over-all diameter, 31 inehes: depthi bokind

ements in

t eireuits, 1o which the slunt enpari- panel, 3 inches; template and dimension sketel mailed
tance of the heeates part of the tuning cajpei- 1 Tegliest
tanee, The p by only o fracton Net Weight: Tree 510 Units. 1] ouoees: Tyee SHLDE,
betwoen n tont tulredith, of the a 1 inlientesd 'lli TTITS
FARLE ]
K f &

S \J \f pripne | ¢ A ( Le
1t yre Versrney m'rRe tis L ik
-\ it =05 ifn 3 RIS T LR ALK
Aluld | +,157; UMY () LG 1 LK) ALK
YL 1 =G 2510 1 0 THE T 00
S 1M e=U AL o U1 T th .29 Ta-1.3 R
AL R +(L,057 % ik 5 3.3 e 5 hi2
S0 (ANLE L =L T 1Hn 3 0.5 T =45 0024
M*E] O 00557 S 3 iy 91 R

"l bisrger eapacitomey seeirs o) The bowest setbing ol the deveadee, valuees givon e Dor umts withaoot te s, With
thie shibeled enns in pluee, the shant eapeitanes i from 10w 20 4 whed than dediented her Lisgoremnaling oo dd = tiesd
e et swdteh ar o the geco end of the decade.
Rexintiiee
(T 1itend Per Step 1ade Wapd e

510-A 1 ohm 0.1 ohm LA $12.00
510-B 10 ohms 1 ohm LLDIR 14.00
510-C 100 ohms 10 ohms AR LR 14.00
510-D 1,000 ochms 100 ohms LHOW 16.50
510-E 10,000 ohms 1,000 ohms SLIGCT 18.50
510-F 100,000 ohms 10,000 ohms SLVAN 21.00
510-G 1,000,000 ohms 100,000 ohms INTER 40.00
510-P3 Switch only (Black Phenolic Frame) INVOY 7.50
510-P3L Switch only (Low-Loss Phenolic Frame) STOP 8.50

Maximium N cnimeey
1 L} R nu i=

n of freguency for

Al Dhesvsicdie=Hestst

nnve Unils
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RESISTORS

TYPE 670-F COMPENSATED DECADE RESISTOR

USES: The Tyrr 670-F Compensated Decade
Resistor 18 intended for use in a-¢ measure-
ments where non-renctive inerements of re-
sistance are desived. Induetanee-compensatedd
decade resistors are useful in tuned-eirenit
=tthstitution measurements, us varmble re-
sistance elements in antenna measuring eir-
('!1]1.*, and, in ;.'.’"'TII‘!':IL {or any se where the
variation in inductance of the conventional
tvpe of decade resistor cannot be tolerated.

DESCRIPTION: The T'yre 6G70-1" Compensated
Decade Resistor is an assembly of Typer 668
Compensited Decade-Resistanee Units, de-
seribed on the next. page.

FEATURES: > Induciance remauins constant
within 0.1 microhenry regurdless of resistance
setting of the Type G70-1" Compensated
Decade Resistor,

> Total induetance is about one microhenry
and ean usnally be halanced out in preliminary
adjustment.

SPECIFICATIONS

Type of Winding: The 100l and 1-ohm steps are
Avrton-orey resistanee eards, whitle the L1-shin <teps
are bibilae cihbon nuits,

Accuracy of Adjustment: Resistinee inerements sare
cisrreel witlan o0 |'; for the 10=0liin sleps, ‘.‘“..)_:I‘-;- for
Pl Veolimn =tops, nnd =17 Tor the O, L=alon steps,

Zero Resistance: D=0, abiont (000 olineg ot 1 M, alont
008 ol whove W) ke, |}['l||ﬂl]'|i|l||:l! Lo ajuire root ol
Fres ey,

Inductance: [.05 microhenmy, within 0.1 icrohenry
Fegatilloss ol resistanee selting.

Switches: Soe specificarions for Tyry H0S,

A spaaving i3 used on the

i

Terminals;: Stanmdnrd -t
termninnds, A erongid prost cotinn tesd 1o shidebd and ]llll’if‘l

ig aley provided.

Intetior of 1I'yre 670-F Compensatod Decade Resistor.

P g Iedidtiai

670-F
0.1 ohm

0 to 111 ohms, total, in steps of | G(S-\, -3, -C

Maximum Current: Nee speeifientions for Tyirg oG8
Comnpensaod Dienile=<1 esistanee Linit on puge 35, Values
for 40° Centigrade rise sre engravoed on the panel diveetly
ahovie the switeh kuabs.

Frequency Characteristics: Similar 1o those of the
Ty re BGS l?]:il\ desernbed on the next [y, ITowever
the box wiring sl ealiinet sloeld affect these chaeneter-
i<ties by sdding seroes indpetinee wod shunt capaeitane
Temperature Coefficient: See specificatinns for Ty
G Comipensa ted. Decade-Resistanee | nit,

Mounting: The deewde units a
prels in copper-lined wealunt eabinets,

Dimensions: Panel, (length) 13 & (whlthy 5 inehios
Cabanet, Chotght ¢ 5 iches, over-all

Net Weight: 5y

ot ted on aluminmn

ponnils,

In the compensated decade
resistor  opposite  ends of
the switel blade mnke con-
tmer with  resistanee  or
inductanee  windings, =
spoctivaly. As o resistimee
step b= added o the vineait,
A eompeleating indimetanee
step is removedl, aud viee
versn.

T_U'.JII {7 pite [laed Coudee Waord Privi

Apyss |

1
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TYPE 668 COMPENSATED

USES: The Tyee 668 Compensated Decade-
Resistanee 'nit is the basie unit for the Typer
H70-F Compensated Decmle Resistor, It has
found wide application as a component part
in antenna measuring equipment and other
general r-f impedance-measuring eireuits. It
is useinl for any measurements where con-
staney of induetance is desired as resistance
is varied.

DESCRIPTION: The Typr 668 Compensated
Decade-Resistanee Unit is made with a
ouble set of switeh contacls, by means of
which a copper winding is exchanged, step
iy step, for the resistance curds, thus keeping
the total inductanee constant regardless of
resistance setting, This arrangement 1s shown
in the dingram on the preceding page.

The units are mounted with an etched-
metal dinl plate, knob, and stops, but with
no shield.

FEATURES: > Low inductanee, constant with

settng.

RESISTORS

DECADE-RESISTANCE UNIT

> Giood frequency characteristie,
> Accurately adjusted.

SPECIFICATIONS

Accuracy of Adjustment: Hesistanee increns
vorrect withim =1"¢ for the OLl-olinn steps, 00254
the 1-ohne steps, aml 20,15 for the 10-0lun steps,

Zero Resistance: Svv Tuble I, below, Tl zera resistance
w1 Me is abour 8 tioe= that ot de and at Trequeneies

dre

s lor

nhove 100 ke is proporiional to the sguure root of the
ey,
TABLE 1
Dt Arero

Resislinne

( "wrrent
1 it for

Ty e olims ot AUC 0T Wise
668-A D050, 010 015 uh (HA
b68-B (LDES-0, 025 080 uh ]
6568-C 0,000-0,0:20 050 uh 1150

Inductance: Sce Tuble L. The inductance remains con-
stant regardless of resistance setting  within =005
nierohenry,

Temperature Coefficient: Less thun =0.002% per
degree Centigrndde at room temperature, except for the

lower settings of Tyres G68-A and GOS-B, where the

ing windings
may affect the over-all temperature eietficient,

Frequency Characteristics: Siilar to those of Tyrr
10 Devude-Resistanee Units, page 33, Change in resise-

totnperature coefficient of the compe:

anee with frequeney resulis alimost entirely from skin

effect,

Resistance

Tuype Tetwl

668-A 1 ohm

Per Step

EI ohm

Althimgh =ki
resistance, thie =Kkin etlfvct 1o the rompensaung winding s

elfect produces a positive change in
greater Ahan that in the resstance eards. Accordingly
there 1s 1 nel nesntive change I resstanee incremients

from this effect. Th:\t 15, the inerement in resistance
between one switeh poing aud the nest ligher one will be
fess ut high frequencies thau at low
effeet,”
(im-u-h- .'|l||| :l|-u|.1| —H,ll'r.: fur i tons -|n-|':||l|n_
Maximum Current: See table, rutings wre based on
(.25 wutt per step.

Type of Winding: Tho 10-o0lm and L-ohm earnds arve
Avrton=Porey wound, while the O, Lol steps ure bifilae
ribbon, Compensating windings arve used on all deeades
o mmintain constant indaemnee.

Switeh: Double-leaf, phosphor-bronge brushies bear on
habrieated

This “"negative <skin
ut one megaevele, s about —08% [or the units

stude Mg ineh i diuebes.
These brizhes are hent =0 as not o be Langent Lo Lthe are
of travel, thus avoiding eatting wod allording o ol
wiping aetion, A ewmi=ty pe detent is provided, ond there
are eleven contaet poings (0 o 10 inclusive).,
Terminals: Soldering lugs are provided,

MOunting: Interchangeable
with Tyre 310 (see puge 33).

bronge contael

(exvept fur switch stops)
A combnmdion disl plate
and drilling template 1= fure wil. Meaeline
attaching the deesdes to a 11 wree syl el
Dimensions: Dinmetor, 388 inolwes: dopth behind panel,
3 mchies, over-all; shaft dioneter, -b ineh.

Net Weight: 7 ounees.

serews for

Code Ward ries

GARLE $14.5b

668-B
668-C

10 ohms 1

17.50
100 ohms L0

17.50

ohm
ohms

GAILY
GALOP
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RESISTORS

TYPE 1450 DECADE ATTENUATOR

USES: The Tyre 1450 Decade Attenuator is
useful in power-level measurements, trans-
mission-e¢fficiency tests, and in gain or loss
measurements on transformers, filters, ampli-
fiers and similar equipment. 1t ean also be
used as a power-level control in cireuits not
cquipped with other volume controls.

DESCRIPTION: The Tyrs 1450 Decade Atten-
tator is an assembly of two or three Type 829
Decade Attenuator Units mounted on a single
panel and housed in a metal cabinet. Fach
deeade has eleven positions, 0 to 10 inclusive,
s0 the deeades overlap.

FEATURES: » A wide range of
values is possible in small steps.
> The securaey of the hoxes s maintained
even at low radio frequencies.

> Decade-type switches make the hoxes con-
venient to use. There are no stops on the 0.1-
and 1-db-per-step decades, fucilitating quick
return from full to zero attenuation when
making adjustments.

> Both T-type sections and balanced-T1 see-
tions are available,

> An etched plate is altached to the case,
indicating mismatch loss for terminations
other than GO0 ohms.

attenuation

SPECIFICATIONS

Attenuation Range: 110 or 111 decibels in steps of 1
or 0,1 decibel, respectively,

Terminal Impedance: GO0 olis in either direstion,
An etchod plate on the cabinet imdientes the mismsieh
los= for other than 600-olun virenits,

Accuracy: uach individual resistor is sljusted within
0,25 of its correct value. The low=frequency error in
attenuntion is less than plus 0008 b (1A, 0000 db
(TA), D012 dls (H3), o D006 db (TB) 0,257, of the
indicated db value, provided the sttenuntor is terminared
by o pure rosistanee of G600 ohras, When properly vermi-
pateed, the input lepedance is 600 =3 ohms,

Frequency Discrimination: Less Lhan 19 of the
Indieated value at frequencies helow 200 ke,

Maximum Input Power: Determined by the highest
values deearde ill eirenit. In gonord, 1 walt, Ses specifiea-

Switches: Sce Tyee 829, Stops are provided on the
highest decaide only (10 db per step),

Mounting: The decade units wre mounted on an aluoi-
st panel inon metal eabinet, Eaeh decwede is individualls
shielded, and all shields are canneoted 1o the panel and
the "G rerminal, Relay-rack mounting 1» availuble oo
special ovder ar an additional ehnrge. See price list below,
Terminals: Jack-top binding posta with 3q-inch spacing:
ecotnmon torminal of T units grounded to ehnssis: conmmon
terminal of H units not grounded; ground terminsl
provided,
Dimensions:
inches, over-all:
inelies, over-all,

Net Weight:

LIS0-ITA and  1450-TA, 10 x 5% x "’/
1450118 and 1460-TB, 12 x 1 x 12
1M50-TA, 1084

L50-TTA, 1114 pounds:

tions for Tyre 8249 Units. pounds: 1450-HB, 1544 pounds: 1450-TB, 1 14 ;Iﬂllllli‘-
f.r”n S Range Impedance l‘_r_;pr of Section t_'a'u_:f: Ward Price
1450-HA | 110db in stepsof 1 db ... 600ohms | Balanced-H | NETWORKHAT | $270.00
1450-TA  110dbinstepsof 1db ... 600 ochms NETWORKTAM 190.00
1450-HB 111 dbinstepsof 0.1db. .| 600 ochms Balanced-H | NETWORKHUE | 395.00
1450-TB 111 dbinstepsof0.1db. .. 600 ohms T NETWORKTUR 275.00

For relay rack mounting (19-ineh) add :}Iﬂnli Lo above prices and add It to l\']ll number (Tyee 1450-11AR.

for example).

TYPE 829 DECADE ATTENUATOR UNITS

USES: These decade units have heen designed
as convenient attenuators which can be huilt
into speech eirenits, reconding channels or
other equipment where definitely known
amounts of altenuation are requived. They
provide, for attenuation, the analogue of
decade resistors for resistance, The tapered
units are useful for changing impedance
levels either up or down.

DESCRIPTION: T'he resistors nsed in each dee-
ade are mounted in compartiments m a cast

36 GENERAL

aluminum  housing,  which s completely
shielded by the addition of aluminum covers,
Fach decade consists of four pads series-
connected by enm-operated switches, arranged
with positive detents. All cams are mounted
on a control shaft which is provided with
ball hearings. Each pad is completely shielded,
and a shield is interposed between the input
and output elements of each pad.

FEATURES: > Accurately known attenuation
over u wide frequency range is possible be-

RADIO COMPANY

File Courtesy of GRWiki.org



cause of eareful shielding, the construetion of
the resistunce enrds, and the use of ecapaci-
tanee compensation.

3> Decade-type switehes which ean be arranged
for continuous rotation make the Type 829
Decade Attenuator Unit very convenient to
ise,

> Tapered units for changing impedance
levels are also availuble in both T and bal-
anced-H sections.

SPECIFICATIONS

Attenuation Range: Three decnde ranges are listed in
the price table below. The two tapered units, Tyres
R2-HT aml 829-TT. introwluce an exact insertion loss,

1= follows

| sooe | 150 | 752 | a0 | 30m
toy BINE Yt BOOLY to GUOEY Ly BIHED ey (WD

dh | 12dh  13dh | 17db | 204

Matehing Ratio

LLLenmt bon

Characteristic Impedance: 600 ohms hath directions
exeept for the tapersd units, whieh are GO0 olims in one
lireetton aned either 30, 50, 75, 130, or 000 ohins in the
other ireetion to areotmodate mierophones, coaxial
e, high-fidelity telephone lines, ete. Either end ean be
=] ns input
Accuracy: I

+43,25" ¢ of =

h individual resistor is adjusted within

wrect value. The low frequency error in
sttenuation 15 less than plus 0002 db (T decades) or
OANH db (H deeades) L0.25%, of the indiesued db value,
provided the wnit 1& terminated by the nominal value of
PUTE Pesistoliee ll!l]!l"j:lll' ' Ill:lt|‘|||.||1_: within -i*.“.‘-l'.;' will
exisl,

Maximum Voltage: Based on l-watt dissipation in any
single resistor, the masimam BMS values of input voltage
ure s follows:

Lown] Resistunee fif €2 £ 0
117 wolts 114 vaolis 3.5 volis
13 an 1.7
25 25 25
s Niy= 2.0%
Tyre 820-1TH g2 In* S.4*
U'yre 820-HC In* | 15% 15%

Tyer 820-11T

Input lipedanee  Tyve S202TT

Y] 5.4 vales 4.1 volus*®
Sl 74 5.0%
75 hu G.4%

150 14,4 a9.5%

o0 25 17.5*

* Voltages neross each side of bilapesd ingat,

Frequency Discrimination: Less than ==1Y; of the
indieated vidue,

AL 1 Me for the TA, TR, and TC units.

A 200-500 ke Tor the HA, B, HEC,TT, and HT units,
Type of Section: Buth halaneed-1 and T-1ype sections
are avuilable,

Type - Range
829-HA
829-HB
829-HC
B29-HT
829-TA
829-T8
829-TC
829-1T

1dbinstepsof 0.1db......
10dbinstepsof 1db ......
100 db in steps of 10db . ...
(See Specifications above) ...
1dbinstepsof 0.1db......
10dbinstepsof 1db ......
100 db in steps of 10db . ...
(See Specifications above) ...

__Tji& of Section
Balanced-H
Balanced-H

Balanced-H
Balanced-H

RESISTORS

(Left) Tree S20-HT Devade Attennator Uit (tapered
model), aud (right) typical internal construction of the
Tyre 529 Decnde Attenuator Units,

Type of Winding: All resistance elements use Avrton-
Perry winedinggs exeept the hiunt elements of 320-1TA sl
S29-TA, which are unifilar extidrien] windings, Hesistors
are capueitance=compensated in the TA, TB and TC
units. Compensation s impenetieal in He-tvpe units,
Switches: Uity pe switelies avo used with twelve posi-
tions covering 360% The dials are nuenbered from 0" (o
10" inelusive (exeopt on tpered models) anid the vwelfth
point is also connecied to 0" Na qtops are provided in
the switel movhanism to provent eomplete rotiation, but
gpacors, which ure provided, ean be used under the
monnting serews Lo act as stops for the koob,
Terminals: External fonput wed oneput soldering ter-
mwinuls oo opposite ends; common Lerminal of T units
grounded to clussis; common tormingd of 11 units not
grovunded,

Mounting: The resistors amd switehes sre houssd in
compartinents of an aliningin easting, which is enclosed
by shninum covers, A dial wod knob are furnished, aoul
decades may be panel mounted from one end by three
moanting serews which are provided,

Dimensions: 3's x 4'¢ inches, extending "N-l mches
belind panel,

Net Weight: 31§ pounds,

Cadde Ward Price

$125.00
125.00
125.00
125.00
85.00
85.00
85.00
75.00

TENUTORHAG
TENUTORHUDB
TEXUTORIIC
TENUTORNUT
TEXUTORTAD
TENUTORTUR
TENUTORTIC
TENUTORTOT

- - -
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RESISTORS

TYPE 654-A DECADE VOLTAGE DIVIDER

USES: The Typri 634-A
Divider will supply exact voltage ratios be-
tween 0.001 and 1.000 in steps of 0,001 and is

Decade  Voltage

nseful on the mpont of amplifiers and similar
high-impedance eircuits for reducing the input
voltage by a deflinitely known ratio, which can
be varied in very small steps.

DESCRIPTION: This mstrument is equivalent
to a pair of Tyre 1432 Decade Resistors con-
nected in series and so manipulited that as
resistance 15 taken out of one box 1t s added
to the other to maintain the total resistance
constant at 10,000 ohms, This action 18 ae-
complished by using fve Tyer 510 Decade-
Resistunce Units, two of which are connected
back-to-back to two similar units by means
of n chain drive.

FEATURES: > 1000 different ratios from 0.001
to 1.000, cuch one known within 2=0.17;

> Constant input resistance.

» Negligible thermal emf o copper.

SPECIFICATIONS

Voltage Ratio Range: 0.001 to 1.000 fn steps of G001
Accuracy: LO0% ;. or Letver.
Frequency Characteristies: If the sxternal eapacitanee
which bs plneed seross the ontput terininuls is less than
S0 uul, the frequeney error is less than 019 for all fre-
rpenicies below 10 ke,
Input Impedance: 10,000 ohims, This value s engraved
oit The gl
Internal Qutput Impedance: 10 oluns to 10,000 ahims,
L, TULUON proses the voltage ratin sething. For rated
meenriey, ot |&u;::-«|:l::r'-.- st be at least 1000 tithes
the internal ontput inpedanece
Maximum Input Voltage: 230 volts for o 407 Centi-
prade tetnperatare tise, This value bs sngeaved on the
i
Temperature Coefficient: Loss than 4027 per
tlegree Centigrnde at normal room temperatare,
Terminals: Jack-top hinding posts are provided, on
staundoed #g-tneh spaeing, The shield s connected to one
tersnionl of botl input and eovput, which is marked G
T

654-A | Decade Voltage Divider

TYPE 663
RESISTOR

USES: The Tyre 663 Resistors are designed Lo
have an aceurately known impedance at high
[requencies. They are uselul as standard re-
sistors [or the resistance-variation method of
mnpedance measurement at radio frequencies,
ns ('il‘t'tlil l"fl'llu'm:-i il! 'Inl‘il|:;|-.-' :1]11.1 :.wilnii;ll’
potiipment, as terminaling vesistors for mateh-
ing radio-frequency Lransmission lines and,
senerally, as low-resistance standards i high-
frequency applicalions,

Mounting: Aluminum panel and shielded walnut eahi-
e,

Dimensions: Panel, (lensgth) 13 % (width) 7 inches, Cab-
inet, (depth) 814 inchies, over-all

Net Weight: S pounils.

Code Wored Priv

ABAUK $105.00
DESCRIPTION: A straight piece of resistance
wire is soldered to two flat metal plates, which
are mounted close together on u strip of
insulating material, A thin plece ol mica
imsulates the wire I'rom the plutes, excepr
the soldered ends. This assembly is rigidly
clamped together with a top piece of mmsu-
lating material.

FEATURES: > Very small residual mductance.
» Skin effect is kept at a minimum, and a
vilue of VL € is maintained that minimizes
the resudual reactance as well as resistance
change with frequency.

> Power dissipation is greatly aided by the
terminal fins,
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RESISTORS

SPECIFICATIONS

Accuracy: All units are adjusted withon =17, Dimensions: (Length) 215 « (widilio 14 inelies, Over-
Residual Inductance: 2ce mnble helow. all hicight 4 < ineli, Net Weight: 2 onnees.

Skin Effect: Loss thun 1" below 30 Me.
Temperature Coefficient: Less than S0L0029 per
!i"i-f“"' Uontger adde.

Maximum Current: See tabile helow,

Terminals: The Lt metal plates 1w whieh the resistance
wire is attached are ussl as tepniimals, and are both
sl te] sl ddeillisd for 3 4-ineh spacing.

A eighty Watio of effecrive resistanee, and equivalent
weries resetanee, 10 d-e reststanee versus {regueney, for 1the

t Reststors mounted 35 inch ahove a0 Li-inch

| was grounde! to the panel, and the

tonal eapacitance approximsted the rather high value of

65 uel, which could have been redueed iF o low-capaet-

Lraned nwopnting were used.

Mrimiwm

I e iirlignes f wereml i Vil wabie
Resvetroner 7 A pprex oo Disss prk torn

T apse wis Vi jppan M eeralicnrgys WP € Rix i Walls Code Word Pricc
663-A 1] (LIS 1.4 »0 FANK $8.50
663-8 2 AT 1.0 | PATITY 8.50
663-C 5 nas n3 PATTY 8.50
663-D 10 TR .35 PEIAL, 8.50
663-E 20 DAK32 []1C. PENAL 8.50
&63-F 50 [IXPRE il FENNY B.50
663-G 100 (L4 006 20 PETTY B.50

nals make them readily interchangeable in
experimental ciquipment. Serew terminals are
also supplied [or more permanent installations,
DESCRIPTION: This resistor is un :u'('.lll':ll(‘l.\-
adjusted resistanee card, sealed in a phenolic
case Lo exclude moistare and 1o provide pro-
teetion from mechanieal damage,

USES: The T'vree 500 Resistors are particularly FEATURES: » Convenient wnd aceurale.
recommended u= resistance standards for use > Negligible thermul emt 1o copper.

TYPE 500
RESISTOR

m impedance bridges and as secondary stand- 3 Low temperaiure coellicient of resistance.

ards for luboratory use. The plug-type termi- > Excellent high-lrequeney characteristics.
SPECIFICATIONS

Accuracy of Adjustment: =0.057% ar the termsinnls, Temperature Coefficient: Loss thun 00027, per

exeopt for the ol woir, which s wdjusted within dleperen Contigende dr pormal root Lenperal .

~ (1 15%0, Type of Windinag: Less than 200 olinis, Aveton-Perey:

2000 olps amad ligher, unililar on thin ien cacids,
Terminals: Bath ternunal sevows ol plugs are syp-
phivil. Eaeh torminnl st is pevessed ns 0 juek (o necom-
modate o plug. Standord Sg-ineh spaeing is used.
Mounting: lack niolded plienolie case sented with higlh-
melting-point wux., Two mounting holes are provided,

Frequency Characteristics: Simmlar to those of the
Tyre a1 Decade=Resistanee Units for resistanee values
wpr Lo 000 olims: somewhiat better for higher resistances,
heeause of the n-lull\'l.'i} small shunt eapaeitance of un
1solate] resistor,

Maximum Power and Current: All units will dissipute spaced 214 ches, fur No, 16 drill,

one will [or o temperatare rise of 410° Centigrade. The Dimensions: (Lengih) 29§ x (width) 13 inches. Over-

vl of eurrent for this rise 15 gven i the able helow all helghr, exelusive of plugs, 1 inel.

ik 15 engraved on each umnit, Net Weight: 2 ounces
T e Rewistaniee tn Chirves Morvwen Curevnld Coode Word Price
500-A 1 (M KE= 1S T R $4.00
500-8 10 e LU HESISTHESR 4.00
500-K 20 230 ma HESISTFILM 4.00
500-C 50 1300 3un HESISTIOID 4.00
500-D 100 (LR TTE MESESTE 0 4.00
500-E 200 70 ma HESISTGH 4.00
500-F 500 45 mn BESISTUOAT 4.00
500-G 600 40 wa MESES T 4.00
500-H 1000 30 mn HESISTIY MY 4.00
500-L 2000 22 mn WESISTHELL 4.00
500-M S000 14 mn HESISTII'E 4.00
$00-J 10,000 10 ma RESISTMILK 4.00
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RESISTORS

RHEOSTATS AND VOLTAGE DIVIDERS

Variable resistors and voltage dividers are
useful in assembling experimental equipment
where tube voltages and eircuit elements are
to be varied until the lingal desiom is obtained.
In standard equipment, suoch
bridges, test equipment, and industrial instro-
ments, many manufacturers find General
tadio rheostats extremely uselul as filament-
andd '|||:Llr'-«1\|l}rll\' controls, ot l‘lll'lli'l!‘?-i.
l:l'iil_l_'l' rms, ol a= parts of almosd any ns{ri-

as oscillators,

GENERAL SP

A(‘,curacy: AV by s s worktid 1o mn smeeiraes Of ;-.—1'..
of the nowinn] wisxinuoieresisinnes voadies li<ted.

Maximum Current: The maximmg cureont s the onr-
ront whieh will produyee the rated power dissipation whet
Nowing through the entiee winding, This evrrent shiongld

in sy portion of the winding.
Terminals: Serew terminnls wirth tinned soldering laes
are provided on all models

Accessories: Al mindels are supplied with the necessary

it he exeeesde

serews and nats f winting, a templute for loning out
the mouniing hi i prnnter=ty e Kol
Mounting: Al mewlels ean be arrangel for either table
or panel moanting
" o ) ’

A Copper Nickel (Uonstantan

L. Copper Nickel

N Niekol-( hromtain=1ron

I Sickel= hirorotuen Coenlified

i et Alurmdmsam=-lron. . ... eiennn.

40 GENERAL

ment where variable resistances are necded.
Units with special resistance values or toler-
anees can be made to order. In addition to the
ordinary linear models, certain tapered units
of both the straight and logarithmie Lype can
be made to =atisfly partienlar requirements

The resistance wire is wonmd on a strip of
linen- or nylon-reinforeed phenolic insulating
material, which = then bhent around and fas-
tened to the molded supporting form.

Wires are wound as closely as possible in
order to get the maximum number of furns
and henee maximum lineness of setting for a
given resistance

Shafts are -Hp|llic‘1! in phenolie or stainless
steel, depending upon the model. The phenolie
materinl is chosen to have a hngh degree of
surface hardness. All shaitz are centerless
ground, Shafts turn in accurately machined
brass bushings which are molded into the
phenolie form. Construetion i1s so arranged
that the shaft mav extend through either or
both ends of the rheostat

All models are provided with mounting
holes and with terminals which connect to
both ends of the winding and to the contae
arm. Thig arm 15 in continuous contaet with
the winding, and there is no “ofl” position.

General Radio rheostats and voltage di-
viders are manufactured mn five basie models
under several different Lypes of construction.
The essential features of cach Lype of design
are listed below

ECIFICATIONS

Dimensions: Owvor=all slao md swonnting dimen=ions are

showit tn Che sketelis

Power Rating: In the tuble holow are given the approxi-

it power ratings ol the varions nuodels for 8 tempera-
ture rise of from S0 1o 00 degrees Centigrade for open
shelf or panel moantings. When umts are mounted in

encliosis] spaces, glichtly higher teniperatare rises or some-

whal reduced ratings are to be expected

Wire: Various s of resistance wire ore used on the
standard models, Their

1 charneterisiies are listed in the
talde below,

Dhma p Temp, e f) The rmal EAF
Crrewlar of v mamtinne 1]
Vil Fool N et

ot X | =20 1 {

) g L1] —

075 = |70 LAY

SN T 2 T

S $= 30 —
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RESISTORS

TYPE 433-A RHEOSTAT-POTENTIOMETER

The very high resigtanee (500,000 olims) of Lhis

rheostat-potentiometer is made possible by the large
{a=tneh b winding foroe ontaet with the winihing s made
{ lald fulid
LRI Jarasty the
1 hanieal da £
i I 108-Al Pred w i tivar
arn | [ t i\
B o 1 I ) v
2 C Jigiy

Maximum Dissipation: 245 w
Maximum Current: 7 ma
Winding Length: 14y mehes.
Useful Angle of Rotation: 322°

A MTE. HOLES
| We.20 DEWLL

Shaft: * sineh phenolic

Knob: Tyre KN=P-10

Wire: E (se0 talde under Gienersl Specifieations

Net Weight: T'ver 4533-\. I8 otnee i 4t
‘.i 3 jHn) I~

Approximate Number of Turns: 00

g #inx Cande W aardd Hru

433-A 500,000 ! ] s 3 $16.50
433-AJ Pype 433-A with Jus g Movhanisin 22.00

TYPE 371 AND TYPE 214

Type 371-A, The resistnney wire is worited on o Hinen- derivative inerensing with elockwise rotation of the kol
phenolie stetp, whieh s seourely clumiped 1o e sopport- i o panel-tounted

g forwa, The rontaet wrm 1= a specinlly formed s Maximum Dissipation: Tyvrr 371-A, 13 wates (12
pliosphior<biromze blnde thar provides simooth and  ficm wotts with protecting =t Iy rew 371=T, & wilts

pontnet with the edge of the winding Winding Length: 0%, tnelies
Useful Angle of Rotation: 404

Type 37T1-T, ln this unit the reststanee form is tnpered Shaft: | anel statnless sipul

linesrly, so that the variation of resistanee with angle of Knob: Tyvrr KNSI'N

rotation follow nospuare law (the resisiance-rotation Net Weighl: S Olnees

TYPE 371-A TYPE 214-A
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RESISTORS

3 MTG. HOLES
" NO 25 DRILL

ON ZRAD

371-A 1,000 - ' 6 \ N $5.00
3I71-A 2,000 L 7605 \ viT 5.00
371-A 5,000 ' L \ 1 5.00
"371-A 10,000 i1 m \ i 5.00
"3I71-A 20,000 24 N 5.00
I7TI-A 50,000 I i - N SATY 5.00
*371-A 100,000 I | S84 14 - v 5.00
371 10.000 ™ 26K} N 5.00
I I h ang
Type 214-A. = ar to the Tyege 47 1=\ in every respeet Maximum Dissipation: 10 wnit
exeept thal il wiuwling form is narrower. See dunonsion Knob: Tyre KNSI™-S
trmwing abave Net Weight: (i ounces
| | ' A pyr
. = p p Turns I¥ire ]
214-A 10 1.0 a 200 A [ $3.00
214-A 20 0.7 n 250 \ nax 3.00
214-A 50 I3 e 300 4 APID 3.00
214-A 100 : B S LT 3605 A RIVET 3.00
214-A 200 ¢ 22 mn 475 \ KM T 3.00
214-4A 500 | R LUNTIE G0 \ sl N 3.00
214-A 1,000 TR VA0 \ NACT 3.00
214-A 2,000 70 ush \ AY 1 3.00
"214-A 5,000 (LT 1100 \ W 3.00
“214-A 10,000 : 28 ma 12500 N BTSN 3.00
=ty st " | | siryy
TYPE 471 AND TYPE 314
Type 471-A. A Ligh grade nnit suitable for use in high- Maximum Dissipation: 12 wntts
bpedanes virealts Winding Length: ii" s inelies
Wi ps ure proteciod from mechamen! domage or dis- Useful Angle of Rotation : 300°
virhas i externnl protecting steip of linen phonolie, Shaft: Yg-ineh phenolie
A ide vontuer arm aring four separgte wiping Knob: Tyer KNS5,
hingers, nsures exiremely stnooth operation Net Weight: S ounces

TYPE 471-A TYPE 314-A
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RESISTORS

3 MTG. HOLES
—%25 DRILL ON
7/8" RADIUS

|
"3"] 7%

TYPE 314
Warimum Vrimum A ppraoz.
T i Kegintitrire ( t T urns W owele W
"471-A 10,000 A5 T N
a71-A 20,000 25 1121 S L1
“471-A 50,000 ! 151 1450 N
a71-A 100,000 :: 14 i 105200 It 1
"471-A 200,000 S M) Ik =
Type 314-A. =uwitdar 1o Tyer 1710 in every respeel Maximum Dissipation: s watis,
exeogst thnt the winndime torm = n we Knob: Tyre KNSI-S
Net Weight: 6i intnives
Vs ' Vv twes e
1ty poe s f b I f i
*314-A 1,000 00 s G40 \ N
314-A 2.000 33 1o i) \ NEMY
'314-A 5,000 (ERTIF 1050 \ ALY
“314-A 10,000 IN p 1200) ~ IvEL
“314-A 20,000 14450 N % Bt
*314-A 50,000 ; 16440 I IONAX
"314-A |°0.QOD i mn DIWM) it MINGA
TR Eowith limospdisnelic ¢ i r «t
r'yrE 301
Type 301-A. A smull, conppeeet unn =noilar in constroe-
tion to the Tyeg 208
Maximum Dissipation: | watis withoul protecting
strip (AL L0008 watts with protecting strip (2,000 £2

DO MM ALy,

Winding Length: 3%, inchoes
Useful Angle of Rotation: 258
Shaft: Li-ineh stainless steel
Knob: I'vre KNSP-i6,

Net Weight: 1 ounees

' Wesenlarvies
301-A 54
301-A 10 &
301-A 20 u
301-A 50 u
301-A 100 u
301-A 200
301-A 500 :
301-A 1,000 u
307-A 2,000 u
"301-A 5,000 :
301-A 10,000 :
“301-A 20,000 ::
* Suppdied L linen-phenodie panetectin

~—2 MTG.HOLES
me NO 25 DRILL

Warimum

VoL vemiim

$7.00
7.00
7.00
7.00
7.00

$5.00
5.00
5.00
5.00
5.00
5.00
5.00

Corrend Turng W {oude Ward
0.0 120 L PALEY
L1565 o L. HEALLT

1o i L RENEW
=500 s A 1N
SOHY A

|8 (LTI A

) 1un A VAl

5 \ A

SURETEY \ Ay

23 ~ i

v oo N
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2.50
2.50
2.75
2.75
2.75
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STANDARD CAPACITORS

Frevue | e squivaleny etpednt of a variable ar

eapacitor ', R represents the series mmetallic resistance

L the inductance, awd & the dielectiric eonductance.

1. AIR-DIELECTRIC CAPACITORS

The characteristies of n ]‘i'l-[ii'l'[_\' iit":*i;:li(ﬂl
air ('.'I|I{Il‘I|lil‘ :1|i]:!'u:|t‘|| very 1'En-!'|_\' those of
an ideal eiwreuit element. Whether the capaci-
tor is fixed or variable, a low femperature
coefficient, low losses, and a high degree of
stability can be achieved,

For many measurements, and over a wide
range of frequency, such a capacitor can be
considered as having o terminal impedanee
defined solely by its electrostatie capavitance.
Mowever, for the most acenrate measurements
at audio frequencies or for messirements at
raclio [requencies, the small deviations from
ideal performance must be examined and
evaluated, Figure 1 iz an equivalent eirenit
showing the static capacitance and the resid-
tal impedances representing series (moetallie)
resistance, i inductance, and  shunt
(‘li['ll'l‘”‘ii'-] conductance,

At low [requencies only the conduetanee
((7) need be considered. This component repre-
sents (1) the dieleetrie losses in the supports,
(1) the losses in the air diclectrie. and (¢) the
d-¢ leakage conductance., The effeet of the
leakage conductance is negligible at Irvequen-
cies above a few eyeles, and iz ordinavily of
importance only when the capacitor is used
al de. e, for charge storage. The losses in the
air dielectrie are neghgible under conditions
of moderate humidity and temperature. The
dieleet rie losses in the insulating struet ure give
rise to an effective conduetance component
which ordinarvily inereases directly with fre-
gueney (e, the dissipation factor of 1he
insulation with
frequency ).

The 'lix-:ip.-niun fnctor of the eapaeitor is
defined as

Series

is :1;|]rl'an\il|1:lli-{}' constant

(s
D . 1)

wl

44 GENERAL

[t will be seen from (1) thai (3, the produet
i

of l';lll:ll‘il:lllt‘l' and t]i.«-.xi]}:lliun factor, 1s inde-
pendent of €, Accordingly, this produet is o
convenient figure of merit for variable air
eapacitors, ag it is independent of the setting
of the capacitor

As [requencey is progressively inereased, the
ili\|st'-|;1lil’|'.- ol & and L become signtlieant
compared to the reactance of O and must be
taken into account.

i represents the metalhie resistance i the
lesds, staek supports, and plates, It ordinarily
i= not significant exeept at [reguencies where
skin effect is essentially complete, under which
condition its value varies as the square rool of
I-I‘Mitu'!-.v_\' The total -li--i]);lliwrl [actor of the
capacitor when the resistance 2 is taken into
account is

(
D = . + Mol (2)

L represeuts the induetanee of the eurrent
path between terminals. It is largely coneen-
trated in the leads and supporting members,
and as n conseguence 18 IIl-:tI'i_\' IIlrlr'[H-]llit‘IH ol
setting in a variable eapacitor. The variation

Frorwe 2 The soount by which the effective terminal

capiaecibanee of a prog i=ior eapacitor dilfers from the

froguency valpes, plotred s o funceion of statie eap:

tanee Clial rendine for varions (roquencies. The sl
shown is for Typr T22.) whose =ertes neduetomee 1«
approximately 020 e Tyers 7221 amd 7223 have
approximgrely three ties as el seres dlaetanee

Their performnnee enn be ostitsted from the plor Dy
entering at three thoes the eapacitanes, or ar 1.7 Hmes
Lhie fregueney.

CAPACITANCE RISE IN %

STATIC CAPACITANCE IN i

RADIO COMPANY
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m effective terminal capacitance caused by /.
i given by the expression
o
3 | — L0

Variations of € for a Tyre 722 Precision
Condenser are miven in Figture 2 as a funetion

of frequency,

for vartois seit ih'.’.s

2. FIXED SOLID-DIELECTRIC CAPACITORS

The same residuad impedances shown m
Figure 1 for air ecapacitors are present in solid-
dieloetrie vapucitorg, but, heeanse of a different
mechanical structure and beeanse the enpiei-
panee is concentrated i the solid dielect e,
their relative magnitudes are different.

The elfects of interfueial polarization in the
iclectric are shown by the low-lrequeney
portions ol Figure 3, a und b, On these log-log
plots the slope ol the lines 1s characteristie of
the dieleet rie material, At very low [requencies,
the d-¢ leakage conduetance adds a component
to the dissipation factor, hut does not affect
eapacitance. It is normally negligible, even at
1) r'l\'u'ln s per se¢ond.
series residuals
cause dissipation faetor to increase as the 3 2

power of frequeney, while the fractional change

At high frequencies, the

n "illlili';.lill'it'l' HCreases us the square of fre-
|ueney [ See i:f|l1:\T'-|u'rL 3)

Fractionnl chunge in capacitance and dissi-

Wtk & Thie variation, witl freguetey, of capaciaies

o, aned dissiprtion Tuetor, b dafton), of a fixed solid-

dieleel rie eapmeitor

0o

PATION FACTORN

oIss

FREQUENCY IN KILOCYGLES

GENERAL

CAPACITORS

Freene 4, Equivelent vireuit of a Tyere 3850 Decade-

Cupacitor Unit showiee the mlditionnl residanl smped-
|

s produeed by the switehes and wiringe.

pation fuctor each have o minimum value,
which occurs at o [requeney that varies in-
versely with capacitance and that can be as
low us | ke and as high as 10 Me. For small
capacitances, where the cffeet of series resist-
ance appears only at very high Irequencies, a
residual polarization, having o dissipation
factor constant with frequeney, sets a mini-
mum value for dissipation factor. It is also m
this frequency range around | Me that the
effect of dipole polarization oceurs, Dielectries
n‘,'1i|”_’t|'ill\' l1-“-i for eapacitors T'.'|1't‘1_\' <how the
n-ll-:‘l-r\' Ol |!JI‘-' !--'lzll'lz:lT'-"Tl

Fioore 5. Fguivalent eirenit of o Tyee 219 Decude
f

When eapacitors are assembled into decades,
as in the Tyee 380 Decade-Capacitor 1 nits,
Lhe series 1'&'-;i11}];l‘1.‘5 are mnereased I!l_\ the .-\‘.'[Ii'IH
as shown o Figure 4. There is also a terminal
:';':IJ:u‘i'-:llll'v with dielectrie loss The assem-
bling of several decades mto a T'yre 219
Decade Condenser adds more series residuals
and more terminal eapacitinee, as shown in
Fioure 5. The solution of these more com-
plicated networks is diseussed in the (reneral
Radio l"..,r"jir rimenter, Vol. XV, No. 5
October 1942,

Because there is no frequency at which
value,
ench Ceneral Radio vapacitor iz adjusted to
have its nominal value of capacitance at 1 ke,

i‘ll]l:il'“;ltll‘l‘ has reached o constant
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File Courtesy of GRWiki.org



CAPACITORS

TYPE 722 PRECISION CONDENSER

Panel View of the Tyes 722D Precision Condensor.

USES: The Tyer 722 Precision Condenser is
a stable and precise variable wir capacitor
intended for use as o standard of capaeitance,
It is widely used in a-c bridges, both us a
Iuilt=in standard and as an external standard
for substitution meastrements. 14 is also used
08 tuning eapacitor in oseillators, Drequeney
moters, and other instruments where highest
securaey and stability ave important,

DESCRIPTION: The entire capaicitor assembly

is mounted inoa cast frame, which gives the

unit rigidity, This frame, the stator rods and
spacers, and the rotor shaft ure made of the
best availuble alloys of aluminum, which com-
bine the mechanical strength of brass with
the weight of aluminum. The plates sre of
aluminum, so that all parts have the same
temperature coefficient of linear expansion.

A worm drive is used to obtain the desived
high precision of setting. Lu order 1o avoid the
slight eccentrivity that ocenrs when a worm
gear is mounted on a shalt, the shaft and the
worm are one aceurately machined pieee. The
dial end of this worm shaft runs in o self-
aligning ball bearing, while the other end is
supported by an adjustable spring mounting,
Sealed, self-lubricating ball hearings, lightly
stressed, are used at both ends of the rofor
shaft. Fleetrieal eonneetion to the rotor is
made, not through the bearing, but by means
of a phosphor-bronze brush running on a bhrass
drum to assure a positive eleetrienl contact,

The preliminary assembly of the frame,
shaft, and genrs is motor driven to grind in
the gears betore final assembly.

FEATURES: > Iligh stability.

> ITigh precision of setting — one parl in
25,000 of full seale.

> [Tigh acenracy.

> Low bhacklash.

> Low temperatare coeflicient of cupaeitance,
> Low diclectne losses.

> Direct reawding in eapacitanee,

SPECIFICATIONS

Capacitance Ranage: Two stork models are availnhle:
Ty 722-0, divert reading in eapacitanee over twn
rnnges, 25 wo LI pl, aodd 100 10 LU auf: Tyer 722-M,
intended for bridge-sabstiiation measarement= and dieeet
rivekingg i capnetanee remeoscd Trom the enpaeitor over o
rivingge of O o LU gpf.,

Rotor Plate Shape: Scanicirealar for all models, to give
a linear a':lp:tt'it:un'l- P'il.‘ir;l!"l"l'i'v';.f?.

Standard Calibration Accuracy:

Type 722-D: The cupaeitanee, measured nt 1 ke, of
the THGH sertion, 100 to 1100 gef, s indieated direetly
i mideromiernfariils by the dinl aod deam repdings
within <=1 ppf, The eapacitanee of the LOW seetion, 25
ty 110 ppt, is indiented dieectly mouteromierofarads hy
ane-tenth of the dad and drum rendines within £0.2 ppf.

Type 722-M: The vapaetcanes ut 2 reading of zero for
the dial and dewme = amddiented o g eadibestion esrdd
mounted on the panel, This capaeitnnee, showr 1130 jeud
e ghven to 000 ppl and is aeearnte within =1 upl. The
eppaeitor is mliusted o indiente direerly in mieromicrn-
farads the capavitnnee remoeed frome the elregit to an
wevuraey of =1 puf,

Both Types: In :\l!l]illlltl' i enrreetion chart is :u|||\|.$ierl
piving eorrections to 1 eef, at 1In|||||r11-r& of 100 wul. By

usinge these dota the divect-rem g avearaey which eun
I obtmined for the LG H seetion of the Ty 722-1 s
A0 o =000 g, wlidehever i= $he geenter, and cappri-
tunee difforences ran be megsared to LILI(,E; or _LIJ..'Sppf.

whichever 15 the ereater, [For the LOW seetion of the
Ty e T22-1 an aeearaey of =001 wuf ean he obtined for
both  dirert eapneitmnee and  capacitnnoe dilforences,
Cupaeitanee differences for the Tyee 722-M can also he
ohtuined to 20,17 or 0.5 pgi, whichever is the grenter.

The usable accuraey ut the terminals way still be

limited o approxineiely 1 ppf, woless o stadhrd  toeh-
nique is used by the operator for conmeeting the capacitor
indo a measuring cirenit, [See General Badio Erperimenter,
Yol, XXI1, No. 12, May LT, for a4 cotplete disenssion
of couneetion errors.)
Worm Correction Calibration: Corrections for the
slight tesidual cecentriciny of the worm drive can he
supplied for both madels ntoan esten charge indieated m
the price list, Mounted eharets aree suppliod, which give
the vorrections (o at leest one more fignree than Lhe guar-
antieed aeearacies, which are stated below.

Type 722-D: When (he wortn correction is t=ed, the
eapacitanee of cither seetion ear he determined wathin
0175 or 0.1 puf, whichever is the grester, and eapaei-
tanee differoncos eun he measurod ta an mecurney of
L0 1%, or =12 puf, whichever is the greater, with the
HIGH seetion; and =017 or 20,00 guf, whichever is
the greater, with the LOW section.

Type 722-M; Capaseilanee differences, in enpaeitsiies
removed, enn e measured within =0.1% orf 20,2 ppf,
whichever 1s the greater.,

46 GENERAL RADIO COMPANY

. File Courtesy of GRWiki.org



Maximum Voltage: Al models, 1000 volis, peak,
Dielectric Supports: Twu lars of low-loss stentite sup-
bt the stator as=embdy, and eouical polystyrene bosh-
s itsnlnte  the lermieals Trom the panel, Duariz
tnsitlation, eosted with o silirotwe resin 1o pIrevent furma-
tion of o wuter filn, eun be supplied on sperial urder, (See
prive list. )

Dielectric Losses: The figure of merit, (" (dissipation
fuetor tUmes ecapavitanee), when measured at 1 ke, i=
approximately 0.01 gaf for steatite insulation aml (LO03
ppfl for quartz,

Residual Parameters: Hepresentative valies of series
imbuetanee nied seres matallic resistanee are given in the
following 1nhle:

CAPACITORS

The series resistanee varies s the sopnre rond of the
froepenes for lr---|'||r-rn'i.-- ahove 1) ke
Frequency Characteristic: ~co igure 2 pame L1, for
plot of virsstion of eapaei e withe irecgueney
Temperature Coefficient of Capacitance:
mately 000275 per degree Centierade,
peratgre elhoinges,
Backlash: Liss than eme-hall division l'llf'fﬂ.-pul\dilu: o
AN of full sende value. 1T the desired setting is always
apgwronchied 1n the direction of inereasing senle reading,
no error from this caose will resalt,
Terminals: .|;u‘k-|'-|p biatae)inege pests  are peovidiad
Stamidard 2g-ineh spaciug 1= used. The rotor terminal i»
conneeted 1o the panel and shiteld,

Approxi-
for =mall tem-

e . Mountmg. he sapacitor 12 monnted on an alumannm
T I B al I We pune finishied in Dlack ernekle Ineguer and enclosed i n
722-0 mlm Idedd walmst enbinet. A wooslen storage cose with lock
high section 0065 gh and earrying hnmlle is suppdiml,
low section w1l mh Dimensions: Panel, S x 90 o lued depnly, BUQ inehes,
722-M | FLOG phs (X TRY] Weight: 10}y posneda; 199 posindd= with earrving rase
f g Capacitance Range Coule Wanl Friaim
722-0 25 to 110 ppf and 100 to 1100 pef, dirver resding CrRUEL £205.00
722-M 0 to 1000 ppf, direet rizding in eapacitanee removed from eirenit CONMT 175.00
Worm-Correction Calibration for Type 722-M. .. ... ... WORMY 50.00

Worm-Correction Calibration for Type 722-D . .. WORMY 70.00
Wihen ordering, use compaonnd code word, enceinwonay, ete.
QUARTZ INSULATION
Any Tyee 722 Precision Condenser can be obtained with quariz insulation,
al Ty S ke Wardd .fr
722-MQ  Type 722-M with Quartz Insulators .. .. ... COMICQUATY $240 00
722-DQ  Type 722-D with Quartz Insulators ... .... CRUELQU AT 290.00
722-NQ | Type 722-N with Quartz Insulators. . HONERQU AT 265.00

TYPE 722-N PRECISION CONDENSER
(FOR USE AT RADIO FREQUENCIES)

USES: This capavcitor has been designed par-
tieulurly for use as a standard at radio fre-
(uencies in series- or parallel-resonance methi-
ods ol impedance measurement. It s also
useful as a varinble eapucitor in radio-fre-
quency bridges.

DESCRIPTION: "T'he [rame, hearing, and drive
mechanism of this capacitor ave identical with
those used on the other Tyer 722 Precision
Condensers, The rotor and stator leads, how-
ever, are not brought out in the conventional
manuer. Connection is made at the center of
both plate staeks to minimize residual induct-
uance and resistance,

The rotor connection is made by spring-
temper silver-alloy hrushes bhearing on «
silver-overluy brass dise.

FEATURES: The important features of Lhis
eapacitor are its low metallic resistance and
low inductance. Both of Lhese quantities are
about one-third the magnitude of those in the
Tyrr 722-D. The accurney of calibration is

as good and the dieleetrie losses nearly as low
as in the other Tyee 722 Condensers,
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CAPACITORS

SPECIFICATIONS

Capacitance Range: 100 to 1100 guf, direct reading.
Standard Calibration Accuracy: The mapacitanee,
measured at 1 ke, is indicated diresctly in miceonicro-
farads by the dial and drum readings to 21 uul,

A eorrection cliart 1= ﬂl[!laill“' L"I\"illL' "'rl'rm'li.u'ln:' to

0.0 ppd st maltiples of 100 guf, By using these dats the
-lln:rl-r!-:u!in;: ey is -e-l'l.i‘:z. or 0.4 ;.lp!. whichever
15 the greater, and the aeeuraey for eapaecitance differ-
enees is ==, I"', or =05 pul, whichever 1% the greater.

Worm Correction Calibration: A worm correction ran

Interior photogruph of a Tyre N [Precision
Cotudenser with hall the staor re vidl . showine
the leseds andd the methee] of comeetion 1o the rotor

Tﬂ' 1L

722-N
Worm-Correchon Colnbrchon

TYPE 1401
FIXED AIR
CAPACITOR

USES: The Tyrr 1101 Fixed Air Capacitor is
an air dielectrie fixed capacitor for use as a
laboratory standard. It supplements the Tyre
500 series of lixed standard capacitors and
provides a stable. low-loss standard in the
low-capacitance range.

DESCRIPTION: "I'hc plate assemblies are sup-
ported from a low-loss end plate, which m
turn is attached to an aluminum casting. The
casting, together with a evlindrical alnminum
sse, provides a complete shield and dust—free

Type Capmprstance
1401-A TODPRE. svcvivws cimesiim;
1401-D 000 BIE oo viwaanssmanya

100 to 1100 ppf, direct w‘ulmg

be supplied on special order. (See price list. ) A mounted
chart is supphied giving the corrections to st least one
mare figure than the guaranteed accurney stated below.

When the worm correction i used, the rapacitance can
be determined within =019 or 0.1 uul, whichever 1=
the greater, and ¢ n;na itance differences ean be measured
1o an aveurney of 20,170 or 0.2 wul, whichever is the
greater,

Dielectric Supports: Two hurs of steatite support the
stutor assembly, and o third bar insulates the high term-
innl from the papel. Quartz insulation ran be supplied
ont o special onder, See price list on preceding page.
Dielectric Losses: The figure of merit, IN" (dissipation
fartor times I‘.'\p:\"h:nlu'fl. when measured at | kl" =
approximately (W05 puf. (See discussion on page 44.)
Other Residual Parameters: The scrice motullic resist-
anece is about 0008 ohim at 1 megacyele and inereases
direetly 45 the square root of the frequency, The dieleetrie
amid motallic losses are approximately equal 8t o setting of
L1000 guf and a frequeney of 1 M-,

The seriex induetance Is approximately 0,024 gh. The
inerease in -‘:tll:\"it:l!\rv rrigsed ".\ this inductance renches
105, at a setting of 1000 gl and a froqquency of 10 Me,

At smaller capaciiance seliings the effects of resudual
parsmeters are less, The equald divisaon of losswes oeenrs at
20 Me for a sotting of 1N uuf and the 109 eapacitancs
risee Oecurs at 30 Me for the sane setting.

Frequency Characteristic: See Figure 2, puge 44, for
plot of varistion of eapacitanee with frogueney.
Dimensions: Punel, 8 x 015 inches: depth, 8'¢ inches.
Net Weight: 111 pounds: 2045 pounds with earrving
s,

Other specifieations are identical with those of Tyes
T22.1), page 16,

Cosle Wand - B Priey
....... BOXER $180.00
........ WORMY 50.00

enclosure. Six support rods ave used for each
of the plate assemblies, assuring u high degree
of rigidity and stability.

FEATURES: > Iligh accuracy. + Low losses,
> Fixcellent stability. & Convenient size.

SPECIFICATIONS

Capacitance: Two sises are availabile, OO pufl (1401-A)
ancd 1000 paf (1401-D),

Accuracy of Adjustment: 0,177 for the 1101-D;
0,257, for the HOL-A. These neeuracies upply when
connection is made 1o the enpaeitors in s speeified wanner,
using o fine wire perpendiculur to the hinding posis, For
other  methods  of further nneeriiny,
appronching 1 puf, oy be introdieed.

Dissipation Factor: Four Tyver 1401-\, less than
QUM 2 e Tyeese L4110, less thinn OO0, monsured st
I ke under ASTM standard labomtory eonditions (23° C
and 50°, RH).

Maximum Voltage: Maximum peak volinge 1500 volts
for 1401-A: 700 volts for 1401-1).

Terminals: Tyre W38 jack-top binding posts on stundard
i‘;durh ;-up:u'illg. A pnir of doubiled ended IllllI:" is .-l.lll]i!il.."l,
o permit connection Lo jaek-top binding posis, with smnaull
and known eonneetion eapneitanee.

Dimensions: Diameter, 31y incles, height, over-all, 434
inches,

Net Weight: 1101-A, I ounces;

Cone e,

1401-0, 1| pound.

iy Codle Word 1 'rt'r_b
........ HARLT $37.00
........ HANDY 42.50
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USES: The T'yer 505 Capacitors nre used as
secomdary laborutory standards and as high-
quality eirenit elements. An assortment of
various sizes is a valuable addition to any
communications laboratory.

DESCRIPTION: The capacitor unit consists of
a mica and foil pile, whieh is held by a heavy
metal clamp for mechonical rigidity, This
clamp is not conneeted to either eapuacitor
terminal hut is left floating. After aging, the
cupacitor unit is placed in the low-loss phenolic
case, surrounded by siliea gel to provide per-
petual dessication and ground cork to absorb
shock, and then sealed with wax,

FEATURES: » Smull, convenient, and uaceu-
rate.
» las hoth screw= and plug-type terminals.

CAPACITORS

TYPE 505
CAPACITOR

Units can be stacked in parallel with only
small cumulative connection errors.

> Dielectrie is best, selected, India, ruby miea,
» Low temperature coelheent of eapacitance.
> Units are heated to eliminate moisture
before sealing and internal humidity held to
low value by dessicant,

> Low-loss euse 1o reduce dissipation [aetor
and leakage conductanee

SPECIFICATIONS

Accuracy of Adjustment: =1% or £ 10 uul, whichever
I= the larger.

Temperature Coefficient: Less than -+0.01"% per de-
greo Centigrade berween 10% and 50° Centigrade, Calibra-
ton is made at 25°

Dissipation Factor: Les«s than 0.0005 for all except the
throe smallest units, measured ot | ke and st 25° Centi-
gradde. For the Tyres 505-A, 505-B, and 305-F, less than
G010, GOoos, and 00006, respectively., A change of
ahout =59, of s value oceurs in the dissipation factor
for o temperature rise of 1% Contigrade,

Frequency Characteristics: Ree plots, page 50, Series
inductance is approximuately .055 xh for units in small
rase aod L0835 uh Tor large case. Serica rosstanee at 1 Me
i« npproxinately 0,08 olin for small ense and 0.05 olun
for large ease, varying us square root of {requency above
10 ke,

Leakage Resistance: Greater than 100,000 megolons,
whien measured at 300 volts, exeept for the Tyires 505-10
andd B05-X, for whichi it is grester than 50,000 and 20,000
tegohines, respectively,

Maximum Voltage: In the table the voltages shown
hold below the tbalneed linting frequencies. AL higher

frequencies the allowable valtage decresses wivl is in-
versely proportional to thie square root of the fl’l‘llllrlu‘\
These limits correspond tn a remperature rise of 40°
Centigrade for & power dissipation of 1 watt for the small
case and 2.5 watts for the hge vase,

Terminals: Serew terminals spaeed 34 ineh apart, Two
Tyrr 2741 Piugs are suppdted with each capacitor
Mounting: Micu-filledd, low-lass phenolie enses
Dimensions: See sketel, Over-all hetght, 15 inehes for
large ease, | ineh for siall coase. exelusive of plugs

Net Weight: See talile,

2 MTG, HOLES ™~
NO.I1E DRILL IN
SMALL CASE

2 MTG. MOLES

NO. 18 DRILL
IN LARGE CASE

Fregueney Wosght

T« Cuparethitnes Ivak Valls in ke i Chinves by Ward Price
505-A 100 ppf Tiuh I U | i CONMENALLY $ 6.00
505-B 200 ppf T Lo i VONTIERIELL 6.00
505-E 500 ppf S (1] 4 PONBENCUAT 6.50
505-F 0.001 pf By st 4 PONDENDIAM 6.50
505-G 0.002 uf | St 410 o CONDENKEY ItE 6.50
505-K 0.005 uf S0 160 E] CONBENFACT 8.00
505-L 0.01 S0 wth a3 CONDENGIRL B8.00
505-M 0.02 pf Hiny | n G CONDEXITEAD 10.00

*505-R 0.05 uf 5K 4 11 O IENCALM 12.00
*505-T 0.1 ! DK -0 12 CONTESUHOW 16.00
‘s0s5-U 0.2 Bt Lt mn 13 CUNTIENWIPE 23.00
“505-X 0.5 pf 500 | 4 15 CONDENWILT 35.00

*Mounted i baege eoase

TYPE 509 STANDARD CAPACITOR

USES: These capacitors are fixed standards
for laboratory use. When they are used in
econjunetion with a Tyee 722-D or a Type
722-A1 Precision Condenser in a parallel sub-

GENERAL RADIO COMPANY

stitution method of measurement, precise
measturements of capacitance up to several
microfarads can be made. For capacitor manu-
facturers who muintain a capacitance stand-
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CAPACITORS

DESCRIPTION: [ach I'ver 500 Standard
l..'l1l,'||'|1xll' l'!!ll.‘-l‘*l‘-'{'l-!\\ll‘1.'|l'| .‘yll“|(';||1‘n'ilnl'
units which have been put thirongh an addi-
HDonal aging process, The fingd sceurney and
stability are thus inercased markedly, The
s are t:n-llrl'lmf In cast :=l1tlni|||1|1; vases ad
are furnished with jack-top binding posts.
Cu=e i= grounded to one terminal.

FEATURES: » >Stability within =0.1" /. iz al-
tamed by careiully controlled aging.

> An nceeurate ealibration, within =0.17; is
turmshed with each 1nnit.

> |']11‘.‘.-H1 termimals are .||t':1r|;_-,|-:i lor ¢on-

ardization lanbormtory, o =et of Tyere 509 venieneo n Lising '|hl‘ capacitors soveral units
Standard Capacitors used with o Typeg 716-C can be stacked one upon the other without
(':lpl.u'll.lru‘l‘ 31 ili’_',f'. I 't lrIll!nr'hlir'-l the nse of leqds _'L[l'l Wit host evrmadative error

SPECIFICATIONS

Accuracy of Adjustment: Within =025, of the wheeti toemsured at SO0 volis, excopt for the T yres S08-L0,
winal Taiielane e wggranyesd on e B M. X windl SOR-Y, Tor whick e greater o S0I0D0,
Accuracy of Calibration: \ warh enpaentor has LKL, god LODO0 mepolans, resss
bweenn mgee], wiliusted, e monted, i1 enpnelitanee is Maximum Voltage: 50 volus | T Fasleany
sretudly ressure] and the value of eapacitanee at 1 ke the lhmtmg regquencies talwlated below, Ay lagl

O U, seearate withan ==L 1% ¢, 1= entered on & eernifi- aqueticles the allowable voltuge deerenses amil i ) ey

cate of calibranon which 15 packed with ench u proportional to the spuare rom e Tresjuetine sap
Stahility: (v sponghle periods of tme (ot legst one lits vareespond to o Leyperatie el A% gt teerncde
Vi each eapaestor will aietain it ealibiested value for a power disstpation of 3 watts for the smnll case sl
witlitn -Illf'. o wutts for the large

Temperature Coefficient: Liss than F00LTE  per Mounting: ( ‘ast aluwminnm eases with rubihor feot
dlegroe Contigranile lotwoen 107 and 507 Centigrile Terminals: Two isck-top biniling posts spaced % of an
Dissipation Factor: lLess |han 00000 when micasured e apart are mounted on the ease, One Lorminal i1
at 1 ke amd 257 Centigraulic. See 1) enirvs helow srounded, andd the other vae 15 isulatal by mesns of a

Frequency Characteristics: Seo plots helow, Values ni lowdnss plicnolic huslimng
vivs Invdneranee aid series resistanee at 1| Me nre 1 Dimensions: Sall (length) 155 Inehes « Owisdth)
the 1abde helown Fhits reststanee varies s the spure al ¢ inches x (he olil | 1'\ inche ovier-all. Lar e
oot o the frovueney Tor feeuenci thove M) K {lonet ) G oanehie= x fwnlth s thwhes x lagln e e
Leakage Resistance: (ireater than HNLOT megolous tehios, owver-all,
S N snbitrees Woragpht
e paacabar nes Healk Froqueney  Toduclanc e ol s i
'}'.H” T, Vil s i e it uh al 1 M Il b4 Cide Al FPrive

509-F | 0.001 00 2500 WAa | oo 1Yy GHOTON I $30.00
509-G6 | 0.002 S 3 (IR 1L 114 | e X 30.00
509-K 0.005 i A0 (LAED (IRYRG | 14g | spaneaNe g 30.00
|
|

509-L 0.01 S a5 S TR | Ly S N B 30.00
509-M 0.02 Wi 125 IS (hLAE20 g HOUDUDSEY I 32.50
"S09-R 0.05 S wil RIS LARES T4 O N TG 35.00
509-T 0.1 S I (L s ol MBI D 39.00
“509-U 0.2 i (i A2 23, GO NRIN 42.00
“509-X 0.5 L1 - TR DARLS iy OIS M 54.00
"S09-Y 1.0 i i LA RN Sy ORI RTIL 78.00

*Munanitped st larse s

e Change in ecapacitanee as o fanetion of Trespnency. These chmges aee referred 1o the values whicl the capacitors
womthl have i there were neither interfacin] polarization wor series induetanes, Sioee the vapacitors are wdjustol 1o their
woaninad values a1 ke, the 1-ki e o the plot should be usel as a basis of referenve in estimating (regueney errors.

Maght) Dissipution (getor as a funetion of frequency. Charactoristios of Tyee 5300 Capacitors wres sonilyr
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CAPACITORS

TYPE 219 DECADE CONDENSER

USES: The Tyre 2189 Decade Condensers find
uses in cvery I:tinlll':lllli'}‘ as luned cireuit ele-
ments, bridge impedanees, ilter elements, or
as components of any eireuit where a wide-
range variable capacitor is nevessary.

DESCRIPTION: The T'vre 219 Decude Con-
densers are assemblies of three Tyre 380
Dectde-Capaeitor Units mounted in ashielded
eahinet, Faeh deeade has eleven positions, 0to
10 melusive, =o that the decades overlap. A
positive detent mechanism allows the switeh
to bhe sel aceurately.

FEATURES: > \ wide range of direet-reading
capacitance values,

> Accurney  sullicient for most
work.

> The zero ecapaeitance has hieen kept at a
minimum, and its value is marked on each box
far ready reference.

3> Dissipation factor has been held low by
emploving mica=dielectrie capacitors on ull
decades excepl the O, l-microfarad decade of
the T'yre 2149-M

» Miea diclectrie s used throughout the
Tyre 219-IK. which ecan therefire be used
where the comparatively high losses of paper
capacitors cannot be tolerated.

> Low-loss switches,

luboratory

SPECIFICATIONS

Accuracy: All umits are weenrate or eapneitanes inere-
wents within - 175 exeopt the O, Lstmerofummd deeade of
the Tyre 2008 whiel is within =200, The zoro eapae-
turiee of the Tyes 2101 s 40 gl nnd of the Tyee 219-M
i= b1 puf,

Dissipation Factor: The dissipntion factor for the
Individunl dermdes 15 given i the -;xl't-:|'n':|||.'nh;-\ lor the
'y 3480 Decade=t apacitor 1Tints,

O.iSgh 0OOBN 0.10ph 0.0un Q.10 gh [+ X=17,

o—— V00— OO0 —AN—- ‘'"5’4"?.r'!.'v'\—-“.«“.4".."\.—-«|

| 3%0 |
3

Residual impedanees i the Tyre 219 Decle
Conlenuser.

T pw € et joine s bea spiis

219-K | 1.110 pf in 0.001 if steps
219-M 1.170 pf in 0.001 pf steps . . |

No. of Dials

Maximum Voltage: These valnes for the different
doeades ure given i the spoeifientions for the Tyee S50
Decade-Cuppneitor Units. The Hoanog values for the
different Tyire 200 Decade Condenseors are engraved on
the panel,

Frequency Characteristics: The vartntion of eapuei
tanee nngd I|I--H|:lllil:| hetor with Fravpignetiny b= shindilar o
that <hiown on page 55 (or T'yreg 380 Decadet

i

Units, mewliliodd by the additional residual impesdaneces
Detailed  desenip-
tions Of these freqaeney charetoristivs are given in the
General Radio Expecimenter, Vol. XVII, No. 5, October
1942,

Terminals: Stamlard jack-top binding posts with a
by-inch spaving are ussd. The shield is eonneetesd] to
the "G

Mounting: The decades are assembled on an alumingn
panel and sounted
Dimensions: Ty
(wilth) 34 < 1)
Net Weight: Tyee 210-K, 10%; pounds; Tyre 210-M,

87 ¢ poumnds,

shown in the secotnpanving sketeh

Leriniin

A shoelded walmat vabinet,
s 210-K and 2019-M, (length) 153 x

<" g ihehes

Py 380

Deeales [sal ke Word Prige

T eross | $170.00

| 7, M. N |
L M. N | 95.00

CIOSS

BRIER
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CAPACITORS

TYPE 380 DECADE-CAPACITOR UNIT

Iyee ANLF

USES: The Tyre 380 Decade-Capacitor Unils
are extremely usefnl as elements in tuned
circuits, wave filters, and other experimental
or permiautent equipment where o rather lurge
variable capaeitance is desired. They are also
useful in oseillators, analyvzers, amplifiers, and
similar apparntus, especinlly during the pre-

Fyre 350-)\

liminary design  period when  eapacitance
values are to be determined by experiment.

DESCRIPTION: I'nch deeade 1= an assembly of
four mdividual mica or paper eapacitors of
magnitudes in the ratio 1, 2, 3, 4. A seleetor
switeh is arranged (o connect parallel com-
binations of the units so that any value be-
tween I and 10 may be obtained.

The switch is of rigid constraetion and
carries o detent mechanism for positive loca-
tion of the switeh positions, A phenolie shaf
is used, and eantaet is made by means of cams
bearing on plosphor-hronze springs. A brass
shaft bushing is molded in. This switeh 1o-
gether with dial plate and knob is available
separately as the Type 380-13. (See price list. )

All standard units are Turnished complete
with knob, IJII'J[ll-t'H'hl'il thal iil.'l'll_‘ with 30°
detent |u;.-"|l'|nu.~‘ and stops,

FEATURES: > Stability is obtained by careful
selection and aging of the component capaci-
fors.

> The Tyee 380-1" is a high-quality decade
emploving Tyre 505 Capacitors.

> Thorough impremmation during winding,
with molten ceresin, is given the paper capaci-
tors used in the Type 380-L. A non-inductive

350-N.

(L) Renr view of Tyre
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CAPACITORS

type of winding is used, with the [oil pro- capacitance that oceur at high frequencies
jecting ut each end of the roll, thus avoiding when only the one end of cach finl ig con-

the lurge inereases in dissipation faetor and neeted

SPECIFICATIONS

Accuracy: ( | nunits are
within +1° 11 J

inkl., whirl

rheeked wind

swilterhi st tihges ter @ave Ll

I'vre 506
The Tyre

Dielectric: The Tyrs
f npmiitars whiteh have i
iSOl yses i i eapacitor
units, while the Tvyee 380-M and Tyee 3S0-N use maea
'.|I-.-. e g l.|l||||.'.! it 1 Ii

Dissipation Factor:

e

pattun faetor of the differ-

whiet i vl 25 itigrade, will ; :
: = . 1 Over-all dimensions of Tyee 350 Deciude-t apacitor Units
b lees than the values in the Iollowing tae,

While all models use the same switeh mechani=m, the

Frequency Characteristics: See plut by

The rise Tyre 380-F requis i« " o)
in | h ot inn 1 an| at caparitors which are mongntes] on hoth sdes of the =writed
Jow ; by i
Feuenoes v s Terminals: Flexible ubber-tnesnnted losds ar D=
S i itk
!’l']rl-‘ " i‘.'l" me el \ "l

Maximum Voltage: 5 voli Mounting: Ma: EEC WSROV SOESNEE A (o v

M) volts penk [or G pangi afe sup
i ’ . Dimensions: T'vee 480-F, panel space, 425 x 417 inches;
i i llowal heliind snel. 4 L Tyres 350-L. 350-)\ an] ASLN,
o 1 th Sed reoinpanying =k i
I
wl tovm 1t Net Weight: Tyre a80.F, 3 pounds, 12 ounee 1"y ris
It . AS0-1, awm] 3S10M, 1's pounds; Tyre S3S0-N, 1 pound,
i (1] T e

[riesipatinn Fregueney Lol

T i i3 hars Facior ar Muar, Valtigeg e Warsd *rr

380-F 1.0 pfin0.1 pfsteps 0.0005 3 ke \CU'TE $95.00
380-L 1.0 pfin0.1 pf steps 0,010 I ke \DAGE 22.00
380-M 0.1 pfin0.01 pf steps 0.001 100 ke , ADDER 34.00
380-N 0.01 pf in 0.001 pf steps (.002 1000 ke ' ADDLI 24.00

380-P3 SWHER OBLY ot i i imsid fvaa s avaws sinss w5 vaw aals wa aBIPCHEGRD | 8.25

(Leefid Chanize b enpacitanice :||::\i|||1:r|n setting of ench deende s o funetion of fre (LT TER

nwre referrod 10 the value

P e Ve

ecitor would have if there wore no interfucinl polurizntio v =eries indaets

sinee thie Fapaicitorns are a<lju

» their rated aceuracy at | ke, the ke value on the plots should be userl s a0 basis

ol reforenee I the frecpuoney armr
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STANDARD INDUCTORS

The destrable altribuates of anv inductor ta be nsed
ne o lehoratory standam] include:

(1) High stabilivy of induetanee valyge,

(20 Sl variation of imduetanee with Dregueney.

(3 Sl variation of ioduetanee with eurrent.

(1 Il}L‘_II ratin ol i“l]l]l‘l.\l redeiaee o restsianee

al the desired Gperaling itengiaeney

(a) ’rlk\' Lemyperainre coctheiont

(6} Heasonable phvsienl size.

(V) High degree of astativity

On the h-”n!'ﬂ.ill;’ e e dieeribsad g4 nuasber ol
bioth fixed and varialide pudue tors representing difforent
(A AT RTARFRY (R r':IIH!'T'an:i.-'l'i HAsIFI TS |}H' alwve stors

Froewe Ao Tiguivalent
clevdt of an air-cored
Iduetor L.

AIR-CORED

INDUCTORS

High stability and small variation of induetanee
with frequeney sl eurrent nre best et by air-cored
induetors, as exciplified by he Tyes 106 Stan l
Inductors. In such an bnduetor, stability of inductanee
depends entively upon the dimenstonal stability of the
coll structure and, witly proper design, constaney of
iFI'I‘li'L:llr'l' Lo fesw handeeshs per vent enn s -
pected over o period of vesrs, Bxeept for small and
nsnadly negligible varinons due to skin offeet the only
chatge ol inductanee with regueney is praduaced by
Ll istrihted capaeitanee, Cu ol the eail, which
epises the effeetive series mduetanee 1o inerense nhove
Lhe geometrie or “zero frogqueney™ value, L, as the
natural Frequency, £, 15 approscched, AL resonanee the
roduet w15 un 17
ninee, the elleclive iu-IIJ.- FTITRER

I . /.

I (Irl.) | wt L

aned Phie Fraetionsd ueprease i apprositately

;i.f (i) wh I

Nao varimtion of induetanee with saeeent TR P ] S aned
i sie=cored duetor van beoconstdersd ng an wdeally
Lien e eirenit clemen

Tl ||n—hr\ i

frecueneies below reso-

atfsenrm]  Ddnetor wre (a0 un
“ohmu or AL loss frome the senes cesistanee of Lhe
winihing, (o less in the copper caused by eddy eue-
rents, and () diclectrie lusses bn the insulation. An
eipivadent eirenit taking these Josses into aceount is
shiown i Figure AL
The effects ol the varions loss component= are most
sily represented by the plot of dissipation faeior
inst frequency, Figure 15 Tn 1--_-,:1:1llunu canrdi-
nates, the three dissipation fetor components of an
air=core hductor ean all be vepresented by steaigha
Hinew as shown, The component, 2, coused by the d-¢
resistitnee of the winding, vores inversely with fre-
aueney, while £, due to eddy-current loss in the coppe
(und associated with skin-efieet) 15 directly propor-
tional to the frequeney. The dissipation factor, Dy, ol
the distributed capacitanee of the winding produces
D whichis proportional to the square of the (reguency
within the significant range where 1, is independent
ol frequaeney, Note thiat 1, evaehes Hhe value De st f
The total « afron favtor, 12, 18 the =um of these
three components nmd has o minimum value which
oeeurs woll below the natural frequeney, fy, of the
fietor .

Pl b eihisees e that st low Trenpoeeies | hie dissi
patbion Livtor, £, s

deternvmed vutirely by sertes re

sistunee, while ut high | froeue nefes Lo oddy oierent
aned die ||1 frie losses ]!Il1| e,

The minimum value of dissipution fetor obtainable
depends upon the geometry of the coll and npon the
dinmeter of the wire, Insulated stranded wive (Litzen-
drahid s frequentdy voploved o reduee 1, iy using
sl iedlividual wire dinetors,

IRON-CORED INDUCTORS

.\ l:llui'l" modueianee can e obtmined e a fIveny
\'il’lllll" Lr \\l"l a4 oprwven damoant ol oy pner Mo e
mterial of high permeabiliny is used, The term “iron”
is nsed loosoly il goenerteally to wdentify sue l: forpo-
magnetic materials, althongh these muaterials are
highly developud H]_i(il.ll nlloys, in sheet, step, or
bomded grannlar form,

The eronomy in eoil constraetion resulting from
the uso of “mron’” cores is obrained with some saerifiee
of performanee in an inductor used as o calibeated
standard. Stability is ordinarily reduced, sinee the
innil.l.u'l;nu-r 1[1-|:||~1ul.-' not only on L{vnlm-lrl\' bt wlso on
the }Jvl'l]\r-u!nhl\' of the eore material. This Perinen-
buility will vary somewlat with eurvent, heenuse of s
herent change with magnetizing Doree, and may also
be subject tooa slight aging. By ]mlur design il
chotee of vore material, ws excmplifiod by the Tyeks
046, 1490, and 1481, induetors satisfietory as seeond-
ary stundnrds and ae adjostable deeade cloments ean
b readizod.

L an dron-cored induactor, lower values of D, and
1, ean be obtained, due 1o the inevense ol effeetive
permenbility, while Lo remains unehanged und £ i
redueed somewhat, Three other linear core colponents
of dissipation fuetor must be widded to the winding
commpolentE showin i ]"iglll'v 13, Ialdy varrents in tlie
which, hike D,, is
directly |lt|||lrlr'll:im.'l| o Ll I-I'wtlh-m'\' aied whieh is
mintmtzed in o dust core made by molding fine iron
powder in an insubiting bindder. However, by the use
of fine wire, 1, ean be nuede pegligible compared ta
12,. The hvsteresis component of dissipation faelor,
{0, s independent of frequeney but, #inee {0 is pro
|mt1|urml to the P HELTE Ii/ilu.. toree, it beeoties vanish-
ingly sinll as the operating leve appronvhes zero
Gnitia) pormeanbialivw ). The relurively small component,
.U., \|u-u] 134 rr--]r|\1.|l losges T T}n- fron s ranstand
with Trogquency amd, Tike £y, would be teprosintoad by
a horizontal line in Fliguee 13

core prodduee a0 vomponent, 12,

Frovue W Dissysinton factnr varintion with lreimene
howing the reiatin anteilbnions of the =everal los=

cominents

FREQUENCY
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INDUCTORS

TYPE 106 STANDARD INDUCTOR

USES: 'llhl' Tyre 106 Standard Induetor 1= an
acenratle <standard of =ell-inductanee for use
i bridge and other measurements at andio
Irequencies

DESCRIPTION: A Il:ut'l.'\”}‘ astatiec form of
mounting 1= useid wherein two D-shaped coils
are mounted parallel 1o each other, The coils
are form wound, bownd with tape, and im-
pregnated with wax hefore heing mounted, A
minimum of metal s used in the mounting,
s minimizing varinfions in indoetanee with
renneney.

FEATURES: > Low and nearly constant re-
sistanee al audio rf'l'ﬂlllt'lll'il" i= insured i-}‘ the
se, wherever practicable, of stesnded wire in
which the sepurale strands are insulated from
one another

> Inductance independent of applied voltage.
> ltlcfnn'mnl'-- i e ol flli'l‘ir-t' ;\lle-"iill‘ll'll .
> A\ serviecable set of primary standards.

SPECIFICATIONS

Naminal )
Ly Feesexditoes
Lins=1 il <
™ (I RIT R
1= 128 1
-k 03 0
LTSRN | a7 2

[l

Accuracy: +0.1" ;. at 1 ke,
Resistance: The resistanee at 1 ke is the same us U
-t resistanee, This reststance, togethor with the temper-

e monnted on the bottom
ieasured 0 the

alure, 1= -'1|Tr'|'mi M 2 oeertil
ol the ecabinet when the induetor s
Standardizing Lichorators. The nominal values are wiven

i Lhe tble sbove,

ey 1 = 1/Q Cretl=

Froespueies losr

I Inductanees.

T ippw I el wetaanes

106-L 0.1 mh
106-G 1 mh
106-1] 10 mh
106-K 100 mh
106-M 1 henry

TR

W )
w ol M e
W UL S00 ke
3 W 12 a 130 ke
13 w 5 : W ke

Temperature Coefficient: ['lie 1emmpersture cocilicient
P

of Indurtanee 15 less than ==0.004" ¢ e degree Ceonti-
wrade.

Maximum Power and Current: Seo tulile
Losses: “I'het innximum value of the sorage (etor

) ;F' sl Lhe frogquency for wideh (e aeears for enel size
iV

are ggivens in the tphle, The ehange of dis<ipution fnetor

| :
l} = with fregueney is shiown i the geeompany ing plot,

Frequency Error: The [r:
e 1

with frequeney is

etpomnl nerense inoin l'l"“l'.ll'l'

F s DpPErnling Irejuenecy ancd
fu the patural fr At onestenth the nntaral fre-

Terminals: Jack top binling posts
|

Mounting: All units are g<ssobilend |

with phenolie panels. Tuduetor is 1

Dimensions: |I*

35 inches, over-all, exvept Tym

wneches, over-all

Net Weight: \pproximately 294

G- N whiteh is 5 peatiaids

Conle Ward g
INNEN $36.00
INERT 36.00
IRATE 36.00
ISLE 36.00
ISSUE 50.00
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INDUCTORS

TYPE 107 VARIABLE INDUCTOR

—_

USES: The Tyre 107 Variable Inductors find
their rreales=t uses LN the ].'dml'.'i'r-l:"\' HES :Illlin-*-'l-
standards for
measurements of =ell and mntual nduetanee,

able of moderate aecuracy

and as eireuit elements in bhridges, oseillators,
and similar equipment

DESCRIPTION: I'wo coils, a rotor and slatlor,
are mounted concentricallv, As the position
of the rotor is changoed the msll]:lin',', between
the two coils changes, and the inductance is
varied.

In most models stranded wire is used, in
which the separate strands are insulated from
one another. The coils are impregnated and
baked in a high-melting-point material before
heing securely mounted to the phenolie panel

FEATURES: » Continuous adjustment of sell
or mutual mductance. Direct reading in in-
duetance for the =eries connection of the coils,
Inductance for the parallel conneetion i
exactly one-fourth the value shown hy the
dial. Total inductance range of over 25 |
> Rotor and statm may P !|1|i|'l\l‘\ connecteld
in either series or parallel as a self<sinduetor,
or used separately as a mutual inductor

> Rotor and stator induetances have been
ciualized =0 that losses are not appreciably

=

mereased by circulating currents when 1l
parallel connection is ised

SPECIFICATIONS

Self-Inductance Range: Sev table helow,
Mutual Inductance: Sev lable helow,
or negntive vulues of watunl induetanee ean be obieained.

Either positive

The exaer formula for tie mran! induetanee i= engraved
o envh individunl imstromens

Calibration: The hduetanee for
I ke and peeueate within #=1°
remidige, 1= engraved on the dind

the series ennneetion,
¢ of full-senle
Uhe inductanee for the

of one-fourth of the

mensured nt

parallel conneetion s within =0.1%,
series induetanes

The rnurual
mxinen o baad Bt
Frequency Error: T'he (rnetional inerense in indaetanee
with freguency will be (# /7

indielnee aveurney is 4 of the

atiees value,

where 7 s the LT !il:g |'_-‘|--
gueney and fi the matarnl freguency. Fullsseale values of
fi wre tabmlated bhelow,

s the

TR R Approximmtion flv Varios

of the seale The
1

with freguenes
o)

Imversely Wlnee  Poot =g,

chunge ol dissipption [aetor D = for
¢
(ill-sinle serving,

atfios eonnection, 16 shown o the plo

Ll
Maximum Power and Current: Current for

s inaen dissgpntion

15 watts

corresprotiling to a 40% 07 1oy

stire rise. 1s mven in the tnble below and is engravesd on

the naneplate

D-C Resistance: Soe

inbde Twlow

Terminals: Standared Ag-ineh spaeing,
posts are provided whiech allow

muek-top binding
=¢jrate conbeclions to
rotor and stator. Conneeting links are supplied so that
lel the anel

stutor can be made available st o third poir of binding

either o series or |

eotinection ol rotor

Juists
Mounting:
and enelused in nonsshielded walnigt eabinets
Dimensions: 6!, x 61y x 8% inehes high
Net Weight: 5 pounds, ull ranges.

Al units are mounted on phonolie pancls

over-all.

WDke 100 he IMe

vion values are engravisd on the n Dissipetion [wtor (D = 170 versux frequeney for
somineetions the resistanee s elosely 1 g 1 hulsted Tyre W Varalde holutors for the Tull-seale serie-
values, COnmee Lo,
BT fall Nalural Friocence {ba® D-i* Varimum
Mudual — : 8 Rewistanee  urront ! eule
Vo Series I aralied I vl i tegeser Serves FParallel ¥ | i Waord Price
107-1 B~ 50 ph 2-12.5 ph 0=10.5 uh Sl B30 005 1. A REM $60.00
107-K 80500 kh 20-125 ph =110 pzh IS L L 190 a8 [ ARDY 60.00
107-L 08 Smh 0.2-1.25mh 1.1 wmh ] 620 1.0 1.7 NEASRY 60.00
107-M 8~ 50 mh 2-12.5 mh =11 mh 120 210 32 .65 noTEl 65.00
107-N B0-500 mh  20-125 mh U 110 mh 33 Bo 410 s HOYER 65.00
* For full-senle sotiing
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USES: The Tyre 1481 Inductors have higher
villues of stornge factor @ than the Tyer 106
Standard Inductors and a higher degree of
astaticism. They are uselul at auwdio fre-
’[lll'll"'il"- L .~1;III:!:4I‘Ii-i ul' «--I:'-i:uh|:-r;mm-,
although their accurney ol adjustment is not
so high us the Tyee 106 Inductors, and, for
some uses, allownnee must be made for then
voltage coefhicient ol inductance.

DESCRIPTION: 'I'hese inductors are uniformly
wound toroidal units on molyvbdenum-perm-
allov dust ilentical in construction
with the torowds used in Tyer 40 Decade
Inductor Units, The alummum ecase affonds
an eleetrostatie shield

FEATURES: » [Tigh

CaOrnres,

fnctor Q — be-

storuge

INDUCTORS

TYPE 148]
STANDARD
INDUCTOR

® J
emneik
| BLE% 0288 u DAme

tween 230 and 300, maximum.

> () 15 greater than | down to 6 eveles,
> Inherently astatice

- I':II‘J'|I'il\l:i1it';|ll_\ .‘-'hh']iii'ti

SPECIFICATIONS

Accuracy: See lablile hwlow, Aecurney of adjustient s
Kinitedd 1o the ehmnge prodlpesd | w stugle turn ol the
witling Nl value of 1w wil s loleranece
hinits, amd eurrent for 0,.25¢ q witige 10 indueianece, are

engraved on the ease,
Storage Factor, Q: Maximum init

aad 300, The plot of Figure |

al @ is letween 230

shiows the vanntion of

|
thissd pation Inctor (.’J - —) as a funenon of freguency for
Q) .
N
imitind permeability, Le, with ne hvsteresis los=. [Ivstere-
ais v for an reanes enrrent I in terms of [y (see table
f
will sdd approxioantel XN - ihirectiyv Lo 12

Current Coefficient of Inductance: 'er tent
]

1= mven (o

rhnhge

i inductanee as o inetion of Figure 1,

!

e 5, where [ is the r-m== o g eurrent and [y the

paprrent that wonld prosduee linear inerease in L.

Fravne 1. Initial 1 versus frequeney for typieal units (1,

:
B
g
B

Incremental Inductance: )i
indttal imduetanee as
Frequency Characteristics: 'vr ient che
with frequeney i plotied in Figure 2,
Temperature Coefficient of Inductance:
aneey W hetween 0
Maxn

r«tit== Or (2 naximm -1

Inu= will reduce the

shiorwn in Faguire | a8,

1 dnduaet-
wlow,
Approxi-

and $2° (

roesiLasin ot degrion 1
Safe Operating Limits: (1)

MW vnlts

st terminal voli-
nEn, - rurrent =
70 1y, whichwover Hunt
Distributed Capacitance:

o the 5 b unn

is e 1

Berween 28 uut for the T-mal
winit pod 33 paf o
Mounting: Aluminum  Cuse
erichle

Terminals: Javk

External  fingsh, Wack

togs binding one grounded o
| g 2

onsee. A paar ao dodbesended |"'.'_- 1= furuiahed, for con-
nection 1o juck-top hinling posts,

Dimensions: Case, (height) 358 x (widtl 210 x Glepth)
194 inehes; over-all height, including 154

Net Weight: 14 ounces,

terninls,
inchoes.
Porcent inerease in Lo with frequoney.

= 1]). Fiuvuvug 2

|1
j

;
@

N aminal Iy, for 0.25%

T I { niductanie 1 iy roiar
I medvictor 1. il
1481-A 1 mh 1 M)
1481-8 2 mh +1 e
i481-C S5mh =1 17
1481.D 10 mh +1L.5 12
1481-E 20 mh =13 ST
1481-F 50 mh 0.5 5.5
1481-G 100 mh +-1).25 3.9
1481-H 200 mh =().25 2.5
1481-J 500 mh =0.25 1.7
1481-K 1h =125 1.2
1481-L 2h .25 LS5
1481-M 5h +=1).25 .55

Frequemey Renintianes Codi
ke Wonrsd ricy
LR TT] TN IR UTOSA P $24.50
T wis CTOSET 24.50
120 0,25 TS 24.50
200 44 TUSOT 24.50
210 1,95 CTOSUM 24.50
130 @31 TUrAl 24.50
ol 1.3 YU 24.50
ik e | CTOMIT 24.50
40 pd. TOPGH 24.50
29 1] WCTOPUH 24,50
240 ul TOMAM 14.50
1.5 A1 TORED a7.50
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INDUCTORS

TYPE 940 DECADE-INDUCTOR UNIT

USES: The Tyrer 90 Decade-Inductor Units
are convenient elements [or use in wave filters
and tuned eirenits throughout the audio and
low radio-frequency range. As components
oseillators, analvzers, and similar equipment,
they are especially useful during the prelimi-
nary design period when the ability to vary
eircuit clements over relatively wide ranges is
necessary Lo tletermine u|1|i1mt||1 npl-:';\till:_:;
vadues. As moderately precise standards of
inductance they have values of low-lrequencey

storage Tactor () which are mueh Leger than
et be obitamed with air-cored coils.

DESCRIPTION: [Hach wunit is an assembly of
four toroids wound on molybdenum-permalloy
dust cores. All tour coils trelative values |, 2

v

2 53) are conneeted in series, amd the switkeh,
u maodified Type 920, short-cireuits combina-
I.Inn_« of the rl\'il:-‘ 11} '_1i'\ ¢ Lthe eleven suceessive
values from 0 to 1), The switeh blades are
beryllium copper with silver stud contaets to
deerease both contaet and volume resistance.

FEATURES: > [ligh values of storage factor (J
are obtained in all models, with maximum
values above 200

> Toroidal construction practically climinates
any external magnetie field, and makes i
possible to stack the coils closely without
ervors Irom mulul inductance. The toroids
are nearly astatie Lo external magnetie fields
> Electrostutic shielding and meclunieal pro-
teetion are Turnished by the adlumimum frame
:lllll CONers

> Mouoisture is kept from the windings by wax
impregnation,

SPECIFICATIONS

Accuracy: Lavh wnt 14 adinsted so thut its mductunce
at zero irequency and intial permsealniity will be the

nominal value within the aneeuraey wlonnee given n

the following talile

Indietanes per siop I b (LR | I h

| ==00L.8" ) | 2=0207

SRRAFTNTTRN =120 | ==15%

Frequency Characteristics: I'or uny speetlie operating

frodgueniey, Figwre 2 shows the perrentage iereise in
il live =oties |l.|i||i'?:|||-i' {nhove the |;|'lilll|'15i-' valuo
when £ o= 0 wloeh 1= eneonntered with the extrenwe =er-

e of eweh of the four Deeade Induetor Units whon the
vhnssiz 4= Howrme, Verteal interpolation asay D asod for
itertedinte settings

Frevue 1
induwetnee with a-e and bins current. Ineremental curve
is limited to un a-¢ exeitation less than /.

Percent change o normal awd ineremental

K
z-

»

<
=7
11_

Change in Inductance with Current: ['ructionsl
ehange i intoial bueluetanee with as
of taruid 1= shown b e nors

pagrrent for eel size

vl enieve, Figure 1, o Lerimns

of the ratio of the operating onrrent 1, (o 0y, the eurront
inductanee
vhangee i~ -|i.1|<.-||_<_ ;n.'-|'|-|-rl1n:|-..-|| 1o eurrent, \:l‘r!i;w ] |}.

for (.25 ehamge. For ratios below unity

lstes] Delow are approximate aml are Dased on the largest

i||-|||1'lnr m l"i[l'llil for e ~|'1'ill;:
KM=y G Tor 0.25" 3 Inereaso
Switeh Setting T T e
Hdi=A a40-13 TN G-l
1 il 12 &3,4 | §
L S T 28 T 2.8 LT
9, 6, T8 NN 17 5.5 .7 55

Froves 2. Percent merease in Lg with freguencey.

FRACTIONAL INCREASE AL /Ls IN PERCENT

FREGLENGY KLOGWLES
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Incremental Inductance: D-(" bias eurrent [, will re-
e Ve tnitind idueiance as shown in the incremental
varve, Figure 1.

Dissipation Factor: See Figure 3.
Resistance: i) d-¢ ohims henry for Tyeg 910.A, 45 d-e
wlitns heney for Tyres 930-B, (., D

Temperature Coefficient: Approxiinately — 0.0025";
g dJesree C batween 16 moul 327 ¢,

Maximum Voltage: 300 wvolts rms. The switeh will

enit it 300 valts i turned eapidly 1o the new

birennk thie ot

~otting, bt volrawes above 1530 may enuse destruetive

retnge i the switeh 15 =et between dets
Maximum Current: 70 Linnes Lhe |
Terminals: Soldering lugs wre provaded, Cirenit insg-
it from ehassis,

Mounting: [Euch deende is complete with dial
ws,

|

[Hiitnnes,

artinent [y value.

Lll!ll'l_ .‘Ill<i l:l')l)"t::l'.f
Dimensions: (Wudth) 7
liinel pireniel) i'.|1 Inehies, uovier-all,
Net Weight: 4! pounds.

1 x (hewght) 3'% x (depihi be-

Type Induetance

940-A
940-B 0.1
940-C 1
940-D | 10

h in 0.01
hin 0.1
hinl

USES: Where an adjustable inductance cover-
ing several deeades is requived these boxes
are particularly useful.

DESCRIPTION: The Tyre 1490 Decade Indue-
tor is an assembly ol three or four T'yre 910
Decade=Induetor Units in oa single metal
cabinet, The units have no clectrical connec-
tion to the ;sum-l but o separate eroind
ferminal is provided wlich may be connected
1o the “low™ terminal of the smallest unit.

Percent increase in Lo with Trequeney.

FRACTIONAL INCREASE AL /Ls IN PERCENT

FREQUENCY KILOCYCLES

Tupe Induclance

0.01 h in 0.001 h steps....
hsteps......
h steps....
h steps....

INDUCTORS

i

Frovxe 3. Variation ot dissipation faewor for the full
value of ench inductoe. Dashed eurves correspond to use
with chassis floating.

Codle Waord Price

INDUCTOANT $64.00
2 S INDUCTOBOY 60.00
INDUCTOCAT 64.00
INDUCTODOG 72.00

TYPE 1490
DECADE
INDUCTOR

SPECIFICATIONS

Frequency Characteristics: iy vertie

1 the aecompmnving plot the e

al interpolation

¢ INeTense 1

effective serics thudietanee (above the geometne value

when /= 0) may be ehtained for any setting of the non-

erogged mmduetors,
Terminals: Jack-top
Mounting: Tl

pane! in a meta

Ianding posts

winted on an aluminum

|l et
Dimensions: 1#0-\ 1227 x 735 x 319 inches over-zll
height, 1H90-B 1614 x 737 x s inches over-all Loight.

Net Weight: Tyee 1100-\, |
1975 pouds,

hier spweeitfentions are Weutienl with those for the
‘Tyee Y40 Deocade-Inductor Units,

" 1490-A

1490-B

" 1.11 h, total, in steps of 0.001 h. ...

| 11.11 h, total, in steps of 0.001 h....|

Code Word P rice
CLUMDP $230.00
COACH . 295.00
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IMPEDANCE-MEASURING INSTRUMENTS

METHODS

For the measnrement of all types of imped-
anee, resistive or reactive, mduetive or eapaci-
tive, at frequencies well up into the u-h-f band,
null methods huave most
acceptable on grounds of bath precision and
Most of the null methods used
from d-¢ to rmdio frequencies of the order of
100 megneveles are adaptations of the funda-
mental Wheat=tone breidee eivemnt, :ll”lll'll_!.’,ll
other types of networks which ean be adjusted
to @ive zero Ltransnussion lor o a ]1:1!'11:‘“]1”'
conlivuration of creml clements are some-
times used, ther svstems, usually resonant
eircuits, using deflection-type  instruments
also have advantages for certain applications.

At very high frequencies where impedances
can no longer be trented as lumped elements,
coaxial-line 1|'t'||m-i|u-- oller greater ]J:'u-::‘.f.-_-f:
thun bridge cirenits made up of lumped ele-
ments, and null methods employing these
lcl'lﬂﬂq!]l':- ||.'M.'t' |.|-|-|| -l-".l'i-r]}t'-l

!ln-\'l'-' fo be :].'ll‘

convenwenoce

DIRECT-CURRENT BRIDGES

The so-called Wheatstone hridge, Figure 1,
has been used for over a century for the meas-
nrement of direet-enrrent resisiance ;H?ll I'-
still considered the fundamental eireuit for
the U pose It measures an unknown resist-
ance in terms of calibrted standards of
resistunee from the relationship

Iy = Ry
R Rp

which is sutighicd when the voltage across the
detector terminal® s zero, The ultimare aeen-
racy of the measurement is thos determined
II.\' t]l(' :ll'l"l'l':i('_\' ‘:ll. 1}“‘ ."I.'l.{l‘l:ll'(l."". :l“‘l l""
not limited by the readubility of a defleeting
mstrument

The Genernl Radio Company manufac-
tures three d-¢ bridges using the fundamental
Wheatstone cirenit of Figure 12 (1) the Tyvee
650-A Impedance Bridge, which includes a

(1)

(Lefy Fioomre 1. The

Wheatstone
cireult. l‘f'.’:j";
Fiirnns 2. Cirenits jor

goenoril

birnlge

capacitanece hrideges in

which hke reactances,

Cy and Cp, or unhks

renctances, Ly and Cp,
are --r;:::;mred.

d-¢ resistance mensuring cireuit with a d-e
gnlvanometer as the detector: (2) the Tyre
aH-B Megzohm Bridge, designed for the meas-
urement of very high resistances, in which the
necessary sensitivity s obtained by using as
a detector a vacuum-tube voltmeter with
extremely high input resistanee; and (3) the
Tyre 1652-A NHesistance Limit Brdege, de-
signed primarily for production testing, bt
also eapable of Lkiboratory resistance measure-
Al three of these
bridges are direet reading in resistance.

ments over a wile range

ALTERNATING-CURRENT BRIDGES

The basie circuil of Figure 1 is also applie-
able to s-¢ measurements. With impedances
substituted for resistunces, two conditions of
balance must be satished simultaneously, one
for the resistive component and one for the
reactive component, The lindamental eqna-
tions of balanece can be written in either of the
following forms:

Ry 4 .J-\'\' = J{./}.H (2
f}'_\- o _g!}.\ = }-_‘ }-_HZH 13

Fquation (2) is imost convenient when it is
desired Lo express the unknown in terms of its
v pedance components, while guation (3)
is used when the unknown is considered in
terms of its admillanee components, In order
to satislfy these equations, one ol the three
arms A, P, or B must be complex

The renetanee X v ean be measured in terms
of 4 similwr veactanee in an adjacent arm. Of
the Lidges deseribed on the following pages,
Types 716, 740, 11T aod 630 nse this method
for the measurement ol ecapacitance, while
Tyewr 667 uses it for the measurement of in-
llll:'t.‘ttlt'l' The reactance of the unknown ean
also be measured in terms of an unlike re-
actance in the opposite arm. The Tyre 6350
measures induetance in this manner, using
capacitor in the opposite urm as the standard,
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Resistive Balance
Femir basie methods are in common use.
I.]ll'“‘t' are (| resist:nce iH Series ‘.\'Hil ‘]u'
standard renctance. (21 resistance in parallel

\\]Ii. !|'u- .\!.::nl:u'.'-l g L 54 |:{| L‘:t[r;!l'-l'l;:!n'(-

in parallel with a resistive arm and () capaci-
lance i series with 4 resistive arm.

The series resistanee method (1) is used n
the Tyvres TI0-13. 1611-A, 667-A, amd 650-\
e |-:l.".'|-|'|l-i resistanee }I'H‘lll-«] (2) 12 usedl for
some of the eiremits in the 'yre 650-A. The
parallel capacitanee method (3) is used in the
Typres TIG-CL 1601-A, 916-A, and 916-AL, As
uced in the Tyew 7H-C the cirenit is com-
monly referred Lo as the Sehering bridge, with
the controls ealibeated in capacttitee  anid
dissipotion factor, The cireait used in the 1601
w916, although similar in configuration, is
nsed inoa diffTerent manner, with the controls
calibrated in erms ol resistance and reactance.

Dissipation Factor and Storage Factor
An important characteristie of an induetor
OF o capacitor 1= the ratio of resistance to re-
actance or ol conduclance to susceptunce.
This ratio 1= termed t]i.-ur-iimt;nn factor, D,
and its reciproeal 1= starnge fuctor, Q. These
ral oS anre nirl]!!i-ll H & iln r”n\\'\:
| R G 0 | X B |
[ = i = — - = (1)
"‘} E, I 4 J’-’ It (s .
where B amd X are the sories resistanece and
veactanee, and G amd B oare the ]i;ll‘ill}l_‘] con-
duetanee .'lllii .\11\l'[']11:1l]r|' ol I'llij‘ Illlj'll"li[1iif‘[‘
or admittance involved. Dissipation factor 1s
direct |y energy  dissi-
1\:‘l1-|l_ anid slorase faetor o the energy h‘T“]'f‘fl.

proportional o the

per evele. The relstion of these faetors 1o
phase angle and loss angle is shown in Fignre |

1

D= =t =tané 5
" o \
Power [actor is defmod s
PF. =cosl =5 § (i)

nnel differs from dissipation factor by less than

107 when therr values are less than 015
Dissipation factor is commonly used for

GENERAL

BRIDGES

R 6
D= cﬁB-x B

Power Faclers

R
cosf= 7

Q= tnna-g—'i

agran showing the

PG aned tngles 0 sl o

|';t]1:1|‘iln!'.\ :|I11L | E | ll‘.-r.l'l' extent, lor Ilull-li'l'd"‘
]II‘l',‘[l]:-l’ iI \;||'i\"\l|i|'l'l‘|.i_\' Wil !! ||H' l11ss. .‘“!Iil':l:t'f
Baetor @ s often used for inductors heeanse
i measures the voliage stop-up inoo tuned
clrent,

The bridee control for the resistive balanee
ean be calibrated i dissipation Tactor, or in
storpge faetor, Tor o given Tregqueney, The
Tyres 740 and 1611 have dials ealibrated in
IJII.-'.-'I}II.'ll'illlll Lrieetone it Gf) i'_\‘t'l:’w, arel the T'yre
716 1& direet reading at 100 eveles, |, 10 and
100 kiloeveles, The Tyree 630 reads l“l'lr”l\'
the dissipation [aector of capaenors aml the
storaeze factor of inductors, at 1OU0O eyveles,

OTHER NULL TRANSMISSION NETWORKS
The Twin-T

In addition to the bridee eireuils desenbed
above Lthere are a number of other networks
which can be adjusted to give zero transmis-
F'win=1" or Parallel-T

rallel-T eireuit for icasuring

inmipedance at raclio freguencies,

sion. One of these, the

Froune 5. s

UNKNOWN

H-F NULL
POWER SOURCE DETECTOR
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BRIDGES

i“lhlr‘:sh'li il'l Fi;_,‘.lll‘l' o, liais pl'n\l"l 11§] ij(} {)I-
greal value for admittanee measurements at
ligh radio frequencies. This cirenit 1= used in
the T'yrr 821 for impedianee measurements
from 0.5 to 40 megneyveles.

In this circuit the conductive component of
the nnknown is measured in terms of a fixed
resistance and a variable eapacitanee, thus

avouling the errors inherent in vanable re-

sistors at high frequencies

The Admittance Meter
The upper-frequency limit of conventional
bridee cirenits using lumped-parameter cle-
ments is determined by the magnitude of the
residual impedances
ments amd leads, and, in general, the correc-
unmanageable at

l1'|-1||;|~||1'.‘|.--- |1rl_: 1k | !}::lli bt 150 |'|J.|_'_‘_{:1{'_'\'\'1t‘.‘~',

tsee¢ below) of the ele-

tions [or these become
andd cirenits based on couxiul-hine techmiques
are more satisfactory

The Thyre 1602-A T-11-F Admitlance
Aeter, shown in Figare 6, 15 a null deviee
basind on these h'n'li‘;tilp[n'r .l'lnlhlluh :!Iijli'-'i-
able loops, it samples the currents flowing in
three coaxial ines fed Trom o commaon souree
al a4 vomnum jlllll'iiu:: point., The outpats ol
|1u‘ ‘u(.;h are 1'1!1;1]‘-i|||'-|. :lIIII \\||:-|| |III' ].lnl):i
are properly oriented, the combined  out-
put begomes zero, so that a null balance is
|)l'llll|ll‘|'li.

Figure 6 shows the fanetional arrangement
of the admittance moeter with standards eon-
nected, The standard conduetance, 7, is a
resistor liaving a value t‘f!'li:ll to the charae-
teristic impedance, Zo, of the line, and the
stundurd susceptance, 8., 18 an adjustuble
stub which 18 set o one-eighth or {hree-
eighths wavelength at the operating frequeney.

Sinee the voltage from the gencrator is
common to all three lines, the sending-end

Poivnre G Beliematic diageam ol adoabtn

metel

eirenit, with standarls, generstor, sl null Jdetector

eonnected for admittance measuremen s,

current in each line is proportional to the
sending-end admittance. This admittance is
Y. for the line terminated in the unknown,

LA " ; :
G, = 7 for the line terminated in the stand-
Vi S
ard conductance, and ji, = Jy for the

line terminated in the eight h-wave stub.

The mduced voltage in each loop is propor-
tional to the mutual inductance .”\_ ” or
M ), and to the eurrent in the corresponding
line. Thus, the induced voliage in the loop
associated with the unknown admittance is
proportional to the produet,

l!_\‘ "'_‘ = 1! \'(:‘\' _f.-..';'_lf_‘_,l')"\-: {-_
the induced \'llh:u,l,l- in the Iump associated
with the standard conductance is propor-
tional to the product, MW 67 <: und the induced
'.'Hl|;1=.:" in Lhe 1:-'--]1 associated with the stand-
ard susceptance is proportional to the produet,

_,l”f_-H,.-_ It follows that these three lllni'il.'mi

voltages add up to zero when the couplings of
the three 1nn]):~' have been ;l'i_!ll\!('l[ to have
.1!¢;

My (rs, and

the following relations: Gy =

Mg
My

the Mg scale can be calibruted in terms of 7 5,
the M g scule n terms of 13 ¢, and the M ¢ seale
in terms of a mubiplyving factor to be applied
to the other (wo scale readhings, Since ecach
coupling can be varied through zero, the two
balunce |w1l1;|‘in]|+~i show that the theoretieally
mensurable mnees of conductance and sus-
ceplance extend [rom zero to inlinity. How-
ever, e pereentage aecenrney ol I‘r‘:u]irtu. e
gealos naturally decrenses as the position ol
zero coupling is approached, and the | mil-
limho to 400 millimhos range is found prae-
tical for resding and setfing.

The loops associated with the unknown
admit tanee and the standard conduetanee ean
l':ll'll lr!' I’u1:1ll'=| lln'mu_(]; an :iH'_’ll‘ 0l ‘_Il!._ bt
the loop assoctated with the standard suscep-
tance 18 arraneged to be rotittable through an
angle of I180%, thus allowing the measurement
illb rm'-iitl\'l' s well s neaabiyve vilues ol un-
known susceptance with o single suseeprance
standrd.

A nnique featnre of the U-T1-F Admittance
AMeter, which distinguishes it from bridees and

By = Bs. Gg and By are constants, so

other Ini” cley il‘lh-_ iIs that the stsceplanee
senle, as well as the conductanee seale, is inde-
]!l‘n:ia'nl ol T‘]‘I'l‘llf'nl'\ :Iiuvll,?
becanse the stub that forms the sHseepiance

This comes

_-.-|:|1|.[;||.| 1= :ll.\\".l_\'.- :--!J‘!;-u':':'l o) --||l'-1'::_'.}1ti: onr
(hree-cighths wavelengths at the operating
frequency and therefore presents the same
susceptance al all Tl'l'l|-it':in-il'~,
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Slotted Line

One of the important hasie measuring
imstruments used at ultra-high frequencies is
the slotted line, which ean be used to deter-
mine the characteristies of an unknown imped-
ance from the change in the standing-wave
pattern of the electrie ficld in the line pro-
dueed by conneeting the unknown to the load
endd of the hine. The T'yee STI-LB Slotted
Line, a precise, inexpensive instrument, with
an operating range of 300 to 1500 megaeyeles
s teseribed o the seetion on U-11-1 Coaxial
Elemenis, page 112 ot seq.

SPECIAL-PURPOSE BRIDGES
Magnetic Test Set

The T'yee 16T0-A Maesnetie Test Sel uses a
\l:i\\'-l'[l Illl!i:;t‘ 1) !in'Tl'l‘ln“u' the ]H'l‘:u:':;iril”_\'
and core loss of small samples of lamina
ferro-magnetic material from @ measurement
of the iu'hirhtllt‘l' :Jilll loss components= ol-
tained with a sample clamped 1n a test voke
of known constants. Measurement is made
with sinusoidal magnetizing eurrent. rather
than with the sinusoidal voltage emploved in
the conventionsl f-:||.-lr>1n methal. Compara-
apprecinble
dillferenee 1 resnlts for the two methods,

Live measurements  show no

Vacuum-Tube Bridge

Using a null transmission eireuit, the Type
Al Vieoum-=Tube DBridee measures three
fundamental vacuum-tube parameters: ;il:1|||i-
fication luetor, transconductance, and [al:nv
resistanee, Fach ol the three coefficients is
obtained in terms of the ratio of twa 1000-
'y ele test voltages, \ thied \.'ll|1:l;_';l~ is used i a
capaettanee bhalaneing eireuit,

RESONANT-CIRCUIT INSTRUMENTS
R-F Capacitance Meter
For the measwrement of eapueitance at one
megaeyele the Typre 1612 R=I7 Capacitance
Meter has the advantages of speed and sim-

BRIDGES

plicity. Tt is essentially a resonant-circuit
instrument, consisting of 4 one-megacyele
oscillator, ltnm'l_\‘ :‘rnl]rlf'(] 1o u lnt';l.‘-llI'lt-Ill'_'; eir-
cuit that consists of a calibrated capaeitor, an
induetor, a ervstal reetifier and a micro-
ammeler. Measurements are made by a
sithstitution method m which the calibrated
I';L11;|--i!;|11|‘r- I8 n-«hl:-wi Lus :'(-—('-!:|}l!i~i.| Iest-
nanee  alter an anknown
conneeted.,

capacilance Is

ERRORS
A bridge eircuit provides a1 comparison of
two impedances, an unknown and a standard.
iT |ir'rt'.-i not Pron i:ll- Hn ,-d.-uln:l- meastrement
‘I.lll‘ |m--i1-il' error i the measurement 5
;;1\\':._\'.- greater than the error in the standand
isell by the errors in the other bridge arms
enlerimg into the e'n:“fr:;l'i-un L. for imstance.
the error in the standared and in each of thee
two rtio arms s 0,17, there ean then oecu
m the most
+0.37, m the messurement
Lhmitation s common (o all direet-resuding
h!"hi'_',l‘.- n which 2 result 1= obtaned from o

single balanee of the brulge,

unfavorable case an error ol
This aeenracy

Substitution Method
The errors in three of the bridee arms can
be eliminated from the measurement throueh
the use of a substitution method in which the
nuknown impedance s conmeeted  in the
standawrd arm. Two readings of the standard

Frivne 7. The subistit
nog method (shown for
8 vapieiiainee measure
ment wih o Sehering
Ligvdegsn: reduees the
ereon e pssenrdndly e
nevieney with whiel the
vupacitanee difforenes
between two selthnes of
the =tandar] capavitor
i= known,

It e 8, Sechematie vepresentation of eapueitiunes, indoetance, and resistanee standaeds, stiowing the miost inporiass:
restdunl inpedances. The ohimie resstanee anid induetance of he <tacks and leads of the eapaeitor (17 are Fepire
senited by series resistance and induetanes, while thie dielectrie bieses are represented by a slhant comductance. For an
iniductor (eentie!, the copper losses consitsting of both olimie resistanee and addy currents, and the istributed capaet-
ranee with dielect rie losses are the important residuals. A resistor (right), to o first approsimation, i< represented by

an induetance m series, aml

" !"I1’.’|i"‘l'fr||l'l' 'i.". shuant,
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BRIDGES

are required, one with the unknown discon-
nectedd and another with it connected. With
an error in the staondard of 20,197, the maxi-
minn error of measuremoent s =029 .

Residual Impedances

The bridge cquations derived from -
tion (1) presuppose an acenrate knowledge ol
the behavior of the impedances in each arm
No impedanee element,  however  earefully
constrieted, is entirely free from  residual
inpedanees, Resistors have series induetaue
aned shunt capacitance, Induerors have rela-
tively lurge series resistance aand shunt capaer-
tanee, Fven air L'.'lf'r'.u'hun'-'_ while more tll-Lll‘l}'
I’{‘T'l.l‘l'l than other E]]]!!l"ll.‘llll'l’ standards, have
resistive and imduetive residual mpedances.
Al of these extra impedanees must be in-
cluded in the values used for ecaleulation in
arder to avoid error. The over-all residuals are
;{T'i’:tli_\' mereased I‘.\. the various connections
torming the trl"!tl;_-‘r elreuit,

Shunt l';l]i:ll'il:ltl"!' aeross Lhe various arms
i an important souree of error even at andio
fregmencies. When capaeitance ocenrs neross
W resistive arm, s ellee) on the resistive com-
ponent of halanee varies directly as the mag-
nitide of the capaettance sl tirectly as the
operating frequeney. Frerors avising [rom this
source acconnt lor the large dilferences he-
tween the listed ervors in dissipation Tactor
given for T'ver 630 ad Tyvers 730 and 1611

Frovue W showing the shaelding of the unknown arm i
the Tyee OG-\ Hodio-Fregueney  Dreidge. In this
assembly the innermiost shield localizes the variable siray
capacitanee of the votor of O, wol prevents it from
fnnih;: AT f"'., where it wanld eanse interlocking of
the settioes of the vwo enpaeitars. The middle shield
!|'|rl=\\;- the stpay capneibanees l)f the two vaginieitors to
the right=laond copoer of the bridee, while the oulernaos:
hield ploces the enpacitanre of the riglit-hand cormer
neross the generator, where it ks haregiless

”tb pipts the -:||-.'|"il:|"--c- frenn 1 lwe aer -h't:'Li o
gronted aerass the N o weme of e bridee, Aotanlly, the
phy=ical nreangement of the bridge §= sueh thae this
L‘:li)lll'if:ll'<‘l‘ vonstitites the breides arm, with t)!ll_\ 441

tritmer  capaeitor ommeeted aeross it to eorreet [or

sl varintions between fustronienits,

64 GENERAL

Bridges. Tyre 630 not only operales al a
higher frequeney but has unavoidable switeh-
ing capacitances beeanse it s designed  for
=teh n areal \‘::l'if’1_\' of measirements,
Shunt Capaeitanee qeross o POLCTIVE e s
also sertons, In the Tyre 667-A Induetanee
’st"u e, fore i||~|;mn---. l]ll' s pReiine: jeross
the unknown terminals inereases the error in
the measured inductanee from =02, 10
L£0.1% on the highest multiphier. Typical
caparitances across the UNKNOWN tormi-

mils of Cieneral Radio breudges are:

'yvee 716-C | aepl
Uypee 710-18 3 ppd
LYPROS0A . oo vivns 10 gl

Myer ML=\ 1) sul

In the Uyre 1G] =A Uis capaeitanee s effee-
1i'\'t'|_\' muedde zero, and 1s iilh.«t|l:1!lu[l [actor 1=
elimmated by introducing across the detector
tormin:adls a1 voltage whose maemtude and
phase is equal to the bridge iunbalanee vollase
catised] by this zero eapacitance. Thos the
bridge is made direet reading in capacitance
andd dissipation factor down 1o zero,

In the Tyee 916-A Rucdio-FFrequeney Bridge
and the Tyer 1601-A V-TI-F Bridge. the
equivalent shunt eapacitance aeross the re-
ststance arm has heen reduced 1o less than
0.4 puf. This residual capucitanee does not
alfeet the resistive balanee, and alfects the
reaetance bhulunee only slightly at 60 Me; all
ather stray capacilances are cither incorpo-
rated into the bridge wrms or, by means of
shielding, placed aeross the generator or de-
tector terminals where they beeome lirmless.

At ligh radio frequencies the limiting resid-
il impedanee bas been [ound o be the
residual mducetance of variable air eapacitors.
Thus, m the Tyer 016-A Rudio-Frequeney
Bridge, the residual indocetance of the resist-
anee balaneng eapacitor is the limiting fuctor
ont the upper fregueney vange of the bridge,
in so lur as the brdge elements themselves
are l':lll('l'l'nl'ti. ill Iltt' .|'\'I‘F'. 521, 0on lh(' tht‘!
hand, the residual inductanee of the suscep-
tunce balaneing capacttor is the factor which
determines the upper [requeney lmit at which
aecurate measurements ean be made

Residual series inductance in hridge arms
i< ordinarily negligible ot wdio requencies,
except inoomeasurements of very small in-
duetors. The Tyre G6T-A lnductanee Bridge
uses I'vee 668 Compensated Deeade Resistors
in order to avoul change n residual inductance
as the resistance s varied. AU oradio fre-
uieneies the effect of induetance is much
more serious. and variable resistors are not
generally used above a few megaeyveles.

RADIO COMPANY
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SHIELDING AND GROUNDING

The readings of any bridge should be sensi-
bly independent of its surroundings and the
;:---ilinll ol the uperator. .l.ll =l !*l_\' these con-
ditions, bridges are completely surrounded
by o grounded shield, and care is taken to use

cither grounded or insulated shafts on all

---n:llrn|~ l' e :||--r common !nl':u'?in"- Loy :I‘nu:lli
the junction of the unknown and standard
arms (o this shield. Residual eapaeitances ol
the bridge arms to the shield are placed across
the two arms thus grounded. Although a
relatively large ercor mav be introduced by
these cipaeitanees, it can otten haer l']ill:in:dmi
by an initial zero reading or by making the
restdunl capacilanece parl i the l':l]":‘.t'ﬂillll'l‘
standard. A bridee with one unknown termi-
nal gronnded in this manner will measure the
“total impedance”™ of the unknown, whieh
i||v||1||u- the i:l:pwlni“‘t- 1o ‘_',l'rlllllil ol one llI‘
il= terminals. The Tyres 716, 1611, 916, and
GGT are of this type placing one terminal of
T|n- nnknown nt §] (311 the
other hand, neither of the unknown terminals
15 rotnded, the bridee will measure the direct

groumnd potential

i:]!;‘l'll‘llll'l' I'illlTll'i'li'-i nrross II“_'*‘-[' :l.'r]lliTl;li.\_
provided that the terminal impedances to
ground are large compared to the bridge arms.
Mypees 650 and 740-13 have neither unknown
terminal grounded and hence measure direet
impedance. Under eertain conditions, how-
ever, the Tyre 630 can he ;wl;:}llt‘-l 1O Mmeis-
uring groumnded impedances, and the Tyre
1611 for measuring direct impedance. The
Tyrr S44-13 Megohm DBridge ean be con-
nected either way and ean, therefore, measure
either total or direct resistanee,

Shielded Transformer

The bridge balanee should be independent
of the type ol generator and detector used.
This conditiom ean be met by the use of a
:-]linhlwi transformer, suech as the Tyre 578,
(e 1ranslormer \\ill-lill'.& = connected he-
tween two opposite corners of the bridge,
neither of which is gronuded. For bridge
balanees, the small, constant, and known
terminal capnn itances of the transformer are
then substitured Tor the large, vartable, and
unknown eapuacitances ol the generator o

iif'll'l'lllr_

DETECTORS

[0 obtin the maximum precision  of
balanee with any |-1‘1l!=_{{' or ::I!“—!I,‘.|:|r:i'|-
eircuit 1 is pecessary (o obtain a virtually
complete null balanee. With modern vacuum-
llliw‘ l'ii'l'l[]l_\‘ }lll\\t'\l'l‘ Hllﬁi'il"” H{']l-‘:ili\‘ll}'

GENERAL

BRIDGES

PARALLEL
CONDENSER

Fiouvue 10. Hustrating the shielding arr

Tyer 104 Capacitunve Brdee. The

AnSeml of 1

ratiiv oarmus

thesir vonijpelisating cajpaciior the  olessipeinon ia
apacitor, and the inpant transformer are all mounted on
mstiloted subpanels and ¢ lded, The shaekd
votneeted 1w the junetion af 1the ratio arms, th
placing Ma capacitaneey to grogmd weross the detector
tecininals
'he ahickd around eavh transforiper winding

pected 1o e winding, elindusri & Thie tore

taniees. A third shield, between the woinding
atiected 16 the junction of the ratio anas, The capact
tanee et ween the thind shich] and the secondary winding
shiedd ks thus plaeed aeross the rigda-hand o nem, and
it effect ean e elinnnnted i the anitial balanee, S
larly, the capacitanee between the primary shield sl
the interwinding shijeld goes meross the detector termimnals
wined does ot alfest the hulanee

No vapacitanees are placed aeross the standaed and
uinhinown arms other than that of the leasls and of the
gl Binding posts, The smad) oot plaemd peross the
smidard enpneitor s wnken nto gecount in the calibr
tiony, while that aeross the unknown terminals is loess

thone ome deromierofreml,

eunt be obtained to utilize all the potential
precision of uny null-balanee netwaork,

[n some bridge eireuits the balance is de-
pendent upon frequeney. and the value of the
unknown impedance nsuallv varies with fre-
queney. Consequently, the presence of har-
monies in the put to the bridge or their
;n!nlm'llun in i non-linear im]nr:!;ml'l' within
thee bridge may obseure the [undamental
balanee. A null balance may also be masked
',h_\' I}u‘ T'l'—i-fll.‘i: Tievis=g* ll'\ l'] 'l!. IIN- = ”!;ll.f!!' .'”lll
amplifier used. For these reasons it is usually
advisable to |'||¢I:L--_\.‘ H |
tuned to the t.ll'll_lll'lll v at which it is desired
to balanece the bridee.

=Civi*tive 11{-! Celor,

Audic and Sub-Audio Frequencies

At audio frequencies, the conventional
detector 1s a vacuum-tube amplifier such as
the Tyee 1231-B Amplifier and Null Deteclor
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BRIDGES

and a pair of head telephones. Where a visual
indication of balunce is desired, as is necessary
at frequencies below about 300 cycles, a
rectifier-ivpe voltmeter or a vacuum-tube
voltmeter can be substituted for the head
telephones.

The Tyee 1231-B Amplifier and Null De-
tector has a panel meter which can be used
as a seli-eontained null indicator, This in-
strument can also be made selective by the
addition of the Tyre 1231-P2, -P3, and -P5
Tuned-Cireuit Filters.

The Tyre 736-A Wave Analyzer and the
Tyer 760-A Sound Analyzer, in conjunction
with an amplifier, are also very satisfactory
selective bridge detectors. The wave unalyzer
is particularly useful when extreme selectivity
at the higher aundio frequencies is required,
while the sound analyzer provides good
selectivity at low audio [requencies. Tor
measurements over a wide range of frequen-
cies, these instruments have the advantage of
heing continuously variable in frequency.

Radic Frequencies

At radio frequencies, any well-designed
commercial radio receiver can be used. Head
telephones, a londspeaker, or a meter can be
used as the actual balance indicator. Since
tuned radio-frequency deviees are inherently
selective, the problem of radio-frequency
harmonies s not significant. The receiver
should preferably have an r-f sensitivity con-
(rol and provision for disconnecting the a-v-¢
cirenil, in order to fucilitate the approach to
balance.

Ultra-High Frequencies

The ordinary communieations receiver can
be adapted for use at ultra-high frequencies
by using a Type 874-MR Mixer Rectifier and
a loval oscillator (such as the Tyer 1208 or
the Tyee 1209 Unit Oscillator) to convert the
signal 1o u lower frequeney within the range
of the receiver.

SENSITIVITY

The precision to which a bridge can be
balanced depends primarily upon the voltage
apphied 1o the bridge and the sensitivity of
the deteetor. It also depends upon the ratio
of impedances of the two arms aeross which
the generator is placed wud the ratio of the
impedance of the detector to the bridge
impedance.

If the generator is connected across two
similar bridge arms, the ratio of output volt-
age to input voltage is

1Za

Zu
Po_ %0 __a (8)
R (1 + Ay
Zy

where |Z4| and |Z,] are the absolute magni-
tudes of impedance of the arms across which
the generator is connected, and o is the frac-
tionul precision desired in balancing the
reactive component, or the minimum value
of dissipation factor to be deteeted.

If the two bridege arms across which the
generator is connected are not alike, hut one
is resistive and one reactive, the equation
becomes
Z

}.5'1 o= __\Zst d (9)

Both expressions are developed on the
assumption that the impedanee of the detector
is high compured to that of the bridge arms,
When the input impedance of the detector is
not high compared to that of the bridge, the
sensitivity can be easily determined by apply-
ing Thevenin's theorem.

From the above equations and the known
input voltage, the output voltuge correspond-
ing to a given value of d ean be ealeuluted.
The ratio of this voliage to the minimum
voltage which will actuate the detector is the
amplification reguired,

As an example, consider the Tyrr 716
Capacitunce Bridge. For equal ratio wrms ut
1 ke, about 100 volts ean be applied to the
bridge from a 0,5 watt genevator, To make o
eapacitance balanee to =£0.10; demands the
detection of 25 mv. To muke a dissipation
factor balance to £0.00001 requires a sensi-
tivity of 250 pv. The first vollage is easily
within the range of head telephones without
an amplifier, while the second is not. The
Tyre 1231-B Amplifier and Null Detector has
a gain of 77 db or 7000 when working with
head telephones, which i= more than sufficient.
With the built-in vacuum-tube voltmeter
(minimum deflection = (L02 volt), the gamn
is also sufficient, since even for the dissipation
fuctor balance a gain of only 80 is needed.
Now suppose these sume measurements to he
made on a 1 gi capacitor for which the ratio
arms must be 1000 to 1. Using the full gain
of the amplilicr, the meter can only balance
for dissipation factor to ahout 0.00003, so
that telephones must be used Lo obtain the
required sensilivity.
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POWER SOURCE

The main considerations in the selection of
a power souree for a-¢ bridge measurements
are frequeney stability, power output, and
harmome content

The Tyres 710218 and 1611-A are designed
for G0-evele measurements and operate di-
rectly from the a-¢ power line. The Tyre
G\ has a self-contained 1000-cvele micro-
phone hummer, or the Ty e 650-'1 Amplifier-
Oseillator, and no external oseillator is re-
quired unless 1t is desired to make measure-
ments atl frequencies other than 1000 eveles.
All the other ]il’iliL‘.l'*‘ tleseribed in this seetion
require some Lvpe of external oscillator.

For single-frequency measurements at 1000
eveles, the T'yee 572-B Microphone Hummer,
the Tyre R13-A Audio Oseilllwtor, and the
Tyre 723-CC Vacuum-Tube Fork are satisfac-
tory [nl'ln‘illwi the prowver ll‘l‘llill'llll'lﬂﬁ are low,

When o highly precise balanee is desired,
more power i= required than can be furnished
Il'\' vsetllators of the 1y mentioned above.
For measurements at 1000 eveles and 400
eveles, the Tyre 1214-A Unit Oscillator is
recommended. When o continuously variable
[requency is nesded the Tyee 1304-\ Beat-
Frequeney Oseillator or the Typr 1302-A
O=cillator is recommended,

For measurements ut radio frequencies with
the Tyer 916-A and Tyee 916-AL Ruadio-
Frequeney Bridges, or the Typre S21-A T'win-T
Impedonee-NMeasuring  Cirenit,  the Tyres
1330-A Bridge Oseillator should be used. For
deiving the Typee 1601-A V-H-T' Bridge and
the Ty 1602-\ UL Admittance Meter,
the Tyrr 1208-A and Typr 1209-A Unit
Osetllators are conveniont POWETr sourves,

Modulation

For radio-frequencey measurements, it is
preferable thut the power souree be unmaodu-
Inted. Distortion in the modulating system,
frequency modulabion, and assymetrical side-
bund  entting in the receiver cin produce
apprecinble errors in the balanee point. In
addition, maximum  sensitivity is oliained
with an unmodulated signal and an oseillating
\Il"[l't'lll'l'.

CONNECTIONS

To aehieve maximnm (reedom Mmom elect ro-
static pickup, 1t = desirble to use shielded
leads hetween generitor and bridge and Te-
tween bridge and detector. At audio and low
radio frequencies the reactance of the leads
aned terminals is unimportant. and eleetro-
slatse \h'.q-inhnl__: 15 all tha s necessary Lo pre-

BRIDGES

vent the infroduction of extrancous voltuges
into the deteetor or the unknown impedanee,
At frequencies above o few megaeveles, the
reactance of the interconnecting leads also
hecomes a potential source of error, This is
llustrated by the bloek disngram of Figure 11,

The smull series inductanee in the ground
side of the generator cable is designated as
Le, similar inductanees in the receiver ecable
amd the common ground lead as Ly and Ly,
The voltage drop in Lg produces a flow of
current aroumd the ||u|p consisting of the
cable sheath, the ground lead, Ly, and the
ground capacitanee of the oseillator. Similarly,
cwrrent flows in the right-hand loop that in-
cludes Ly,

The voltage :'lleiHI to the receiver has,
therefore, two components, one from the
bridge, the other from the drop ucross Ly
When a null pomt ix reached, therefore, the
bridge is out of balance by an amount neces-
sary (o cancel the effeet of the extrancous
voltage [rom Lz, that s, to make the veetor
sum of the bridge ouwput voltage and the
extrneous voltage equal 1o zero

The ervor in measurement caused by this
series mductance is one of the most serious
encountered in null measurements at radio
frequencies, but it ean he avoided if coaxial
terminals are used on both generator and
I‘l-t‘l'i\'l‘l‘.

The Tyrrs 016-A, 821-A, 916-AL, 1601-A,
and 1602-X are equipped with T'yee 871 Co-
uxinl Terminals, and conxinl leads are supplied
with these instruments to plug into the
oscillator and detector,

CLASSIFICATION

The table on the nest puage briefly sum-
marizes the operating runges, sceuracy, amd
aother pertinent data regarding the bridees
listod in (his section. From this table the most
suttable instrument for any given meastire-
ment can be determined at o glanee, while
detailed  specifications for each bridge are
given on the following pages,

Fravne 11. Showing how series induetance in the I

arowr and detovior leswds vnn eause ereors i1 et

ol radi fresggogenpes
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BRIDGES

R‘l‘ll‘l" ﬂf .‘fr'a.iun.ma'nl Sr.
Ty Musuiren Measnrecment Aeewraey® Feopuricn Remnrka Pagre
D-C BRIDGES
152 A K Lo LILLADT S A%, e As e bridgs s
b
It LIRLLND L2 .29 da By null method
M- n (U BTV (ERTAIEIN Y 53 +3% e ITas guard terminal ne
60-CYCLE BRIDGES
TA0-14 [ Soupd 1o LIOU uf =19 0 P.,\‘r'lt_w Measures ungrommlded
U Ute 0% +1.5% of full seale G0 pveles vapakdans e
(TR ERY /¥, Ot THOM uf +=1, GO eyeles Men=ures grounded -
7] 1 o GOCL L8 (M eyvelos AT }
UNIVERSAL TYPE
Piat= A I 01 L2 1o 1 NI +=1% e Complotely self-
I Lol o 100 1t = e vontsthne|
" gl 1o 100 it +1% 1 ke 71
1 IR T +200; I ke
i D2 e LK =2 L ke
AUDIO-FREQUENCY BRIDGES
TiA = 1O sl 10 | pi:l_l | kg +1)2r5 100 ¢, 1 ke, 1 ke, 100 ke Can also megsare
: k il
[ 02 ta a6 +26, 100 e, 1 ke, 10 ke, 100 ke Ve inductances ;
HBT-A L Il ghwolh =0.29, 1 ke i
RADIO-FREQUENCY INSTRUMENTS
ali-AlL X 00 =2 S ket 5 Me This odel s pirefer-
= hle in standard ;
or ™ - : n =l
I 0t TAONKD Lt =1 A ket 5 AL Eidadaast bated
016-A X 3000 £ LU 400 ke 1o 60 Me Particulurly useful
X for antenns
i G 00 ke ta 60 M- a0
K IR ULTEY +19; 400 ke ta 60 N Ve i ikt
S21=A r Vv 10D gl -_:U.:!”‘?. 16U ke 1o 40 Me IFor measurenients o
= o0 & 7 vpmponents and high S
B =0000 pmhoi 460 ke o 4 Mo fnnacnies ~2
[ o 0 gmbed +29, A6 ke 1o 10 Me
112-A B 010 OO et =407 1 Me Resonunt-Clireuin -
Instrument y
1612-A 1, id Wt O gl =4 I Mo Adupitors available
for mensuring socket 78
chpaitanee
V-H-F AND U-H-F INSTRUMENTS
101-A \ — 2L =5% 10 1o 165 Me
=1
R 0o 200 L =24, 10 1o 165 Me
|-\ B 4.2 by o= 10U il limbios =5% 0 to 1000 Me (Coaxial-line deviee P
i — Sy
H =2 10 = 1000 millimbos 5% T0 1o LD Me
SPECIAL-PURPOSE BRIDGES
S01-1) » 0T o o000 =04 1 e Adaptors for stand-
> - e - ared Tibe bases are i
" A Lo 20 MU 4295 1 fuenished S8
Sa A2 te 20,000 gniho 30 1 ke
1670-A  Permenhilitvy and vore loss 24 il evides Moeasures siall 20

strip sanples
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ToAL L Mo R varies inversoly as Ve fivgueney.

* Approsaineate, For detiled seenrmey statenent, see speetlivations for enel enliee,

§ L0 gl v 1000 wpad ar anhier frequeneies,
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BRIDGES

TYPE 716-C CAPACITANCE BRIDGE

USES: This direet-reading capacitance bridge
can be used for o wide varety of capacitance
and dissipation-fuetor measurements. Within
its scope are the determination of dielectrie
constant, dissipation factor, loss [aetor, phase
angle, and other dieleetrie properties of in-
sulating materials, neowell as ther change with
sueh fuetors as frequency, temperature, and
humidity,

In acddition to direet-reading capacitanee
measurements, the hridge is capable of meas-
uring other iimpedanees by substitution meth-
ods, Among these are the inductanee and
storage fuctor of lurge inducetors, up to several
thousand henrys: the resistance and parallel
capacitunee of high-valued resistors, up to
several thousand megohms: and capacituances
up to several thousand mierofarads,

By adding an external decade resistor, the
bridge can be converted to a series- or parallel-
resistanee bridge, which latter is espeeially
useful in measuring the resistunce of electro-
Iytes.

In the General Radio laboratories the Tyee
716 Capaeitance Bridge is used for all eapaci-
tance standardization measurements. In pro-
duetion it ix used for the testing and adjust-
ment of all precision fixed capueitors.

DESCRIPTION: The Tyre 716-C Cupacitance

Bridge is a maodified Schering bridee, divect
reading in capaeitance at any frequeney, and
in dissipation factor at 100 eyeles, and 1, 10,
andd 100 kiloeyeles,

A wide capacitance range at 1 kiloeyele is
obtained by four sets of ratio arms giving
multiplying factors from 1 1o 1000 in deeade
steps. The standand capacitor is o Tyer 722
Precision Condenser. ealibrated to read di-
rectly i total enpacitance. The zero eapaei-
tanee aeross the unknown terminals is not
greater han | pal, Al eapacitanees to grounnd
of the mput transformer and ratio arms are
removed from the capacitance arms by placing
them e a shielded compartment nsulited
from the grounded panel and conneeted to the
junction of the ritio arms,

Dissipation Caetor is vead diveetly from the
dial =etting of an air ecapacitor and from a
decade-step capacitor conneeted across the
fixed ratio arm. The 12-ineh seale of the air
capaeitor is approximately logarithmie, so
that, while having o muaximum reading of
0.06, its smadlest division near zero is 0.0001,
thus allowing the estimation of 0.00002, The
aeenraey of the dissipation faetor resdding over
the wide capacitanee range is made possible
by adding capacitanee across the lower-valued
ratio arms, =o that the produet £C of all the
ratio arms is the smme,
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BRIDGES

FEATURES: » Wide capuacitanee and frequeney
ranges, high aceuraey, and direet-readme dials
are three Vvery tesirable features fomd in this
hridee

> | }Fn-".‘nllnh 15 -:;H'||l'|i'. and both terminals and

controls are areat 'm! o 1'l|!|\.'l'!‘.-||'nl"' andd

Hexibility of operation

3> The DISSIPATION FACTOR dial is direc

Ranges: Direct rending wpeiect b, DOO ggaf 1o | gl

1 Kees VOMD gl tin DENM) at LR &, W) ke, ouniid 1K)

ipcttion factoe, OO 1o .56

sulwstitu Mot sl et anee, L
vith it ' tiebiddaend s to b osd with exte
' ’
’ i e Ul " 1= 1th | ALl
i
af the 3t tord eripm sl o that o TOWTI.
Accuracy: | 1] e i i
i eitanee uniltsline rendie L) o fur
' At | ] i 1 lastor UWT
w00 d sl i frnet =0 NN or =2 . ol
| e linge,  wlilehyo g the birger, [or values of D
v i
sabwiitution Methosd puciianme, =002 or =2 upl,
A teve I faclor., —=0LIINNS
=¥ elor nleerved. wheor

A P ‘ Tty
il e vorreetio ol o L
0 wasl. By wsinge these data sobest glaon e
i Por anaside N ', ¢t =IL0 upl, whirk
It lsan prosssildie 1o ohtadn, at an extes olarge
worti=coarvection  ealibention whh wlach sub=tvanm
peasirornent= ean b saele to an aectiracy of =01 or

<= 00,2 gou!, whivhever s e o ged

When the dissipation faetor

we Diints givim sibove, sdditional errors oceur in hath

it e unknown exe

il
Pl ey el s T AR TRTEES TR Figidiniges, T Orreetions
e -1|||;u|1\‘1|.. by tedines of whitel the aceuraey gven nhave
can he mnintanioed over oll ronges of the bridge.

Ratio Arms: The arm aeross which the dissipanon
[t cipmeitor ix nommally conpected at 1 ke hins o ro-
Sttt ol 200000 ediviis. Fhee onher aren bins four salues,
20,0000 ohns, 2000 obins, 200 abis, 200 olines, providing
the Tove soduipdyviong faeroes 1, 10, 100, 1000, Suitable

ML e plteed povoss thisse aremis so thnt the [uhll-
et F20 i vonsbant, AL 00 e, 1O ke, andd 100 ke the ratio
irns are eopunl aned have resistances of 20000000 ohms,

M olines, e 2000 adians, respectively

Shielding: Wativ nrms, disapntion-fartur  eapacitors
rl shieldes! transloemer nre enclosed i an insadated
gelidl, The anknown leemanals are stipelibisl so that the

et PURPRCIT LIS G TR ot grenter Moo | pul

etad dust Fove wl tlw |:|'--'.1--.':|;-l‘-»-.'.-.’-l..! [ THE

Frequency Range: Tl nevurneies given alwve hold for

eruting frsgueneis Trvwnes B0 tiy MY Kk l-""-i'-‘- i i
' SIUIRIL I ' i :
ol i | vorire & b s
TRl W | 1=t ¥ |
| v | ) 0 T (e
Voltage: Valtage ui aed ot e GENERATOR ter-

716-CR
716-CM Mounted in Walnut Cabinet

For Relay-Rack Mounting

reading for either direet or substitation meas
uremoents, selting of il
METHOD switeh determines the ratio arm
across which the -“-‘-iiml1I-Il—I:1l'|ul' l':|1!:n'i'u'

beeutise Lhe

i_‘- |'||[|h-'l'll":i_

*t.ilf’l.‘.T.hII\ up to 300 kiloeveles 1= s

possihle !u_\' earciul design of the shieliled
transformer Lo minimize leakage impedanees

and divlectrie losses

ATIONS

ninals 1= fed o the beidee throuel ti=] sluelded

e, A soasinm of 1 watt ean be applicd

ol 2180 volts at | ke,

Temperature and Humidity: Vanatons of tespers-

ture over norual mnges 65 T o 95° F) no
1 off ot TRQilei] w 1the b it
(T 211 f gl oens fi brim o
mitstinl i hwidee lts heen exposerd 10
dditnem= of abn | reluna AT O
Mounting: The bridge | ed eithe W AR g
ol 2 19l relay rack ar i s walnn eabnnet
Accessories Required: (beillator aial detectar. T
'-l'\\v' =iree the l'-'l s P
ledd. Ty - it
with Tyre 1211-0* Filters | pasre =
A ns Lhe detevtaor o uedin [regquencies \
™ jurtieies G (LR ARE { L
| 1 I -
Tt rsty ' 1 1 i
Il v | 'y D 1 {
tlenser, pogge WL, or o hxesl woes capavito 31157

peigze 44

Accessories Supplied: Two Tyes
{ ‘anneclors

Other Accessories Available: |
nnguarded dieleotrie spechimens, the Ty

474-NE Shielded

IISUTeInenTs On
1M E=A D heler
tede Sanple Holder (page 963 s recormmoended
Dimensions: (Lenethii 19 x (edghty 19 %
inclies, over-ull,

Net Weight: 44! pounds, reluyv-rnek

]ulllﬂ'l‘-, enbinet model,

(deptl) 3

model: 541,

PARALLEL
CONDENSER

odle Ward Pric
$500.00
545.00

BNt =

=11\l

Worm-Correction Calibration for Inter-

nal Precision Capaciter
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BRIDGES

TYPE 650-A

USES: The T'vee 650-\ Linpedance Bridge will
messiure Lhe inductance and storage factor,
Q. of coils. the capacitanee amd dissipation
Lactor, D, of eapacitors, and the a-¢ and d-¢
resistunce of all tyvpes of resistors.

In the luhoratory it is extremely useful for
measuring e cirenit constants in experi-
mental equipment. testing preliminary sam-
ples, and identifyving unlabeled paris In the
shop and on the test beneh it has many
applications in routine testing and fault loea-
tion. Thousands of these hridees are in nse all
over Lhe world, in government and industrial
laboratories, educational institutions, electric
cenerating stations, and radio broadeasting
stations,

DESCRIPTION: Ty 650-A ITmpedance Bridge
is 4 conventional 4-nrm impedance bridge. 1
is enlively sell-contained, meluding standards,
batteries, and tone source, and is direet read-
ing over wide ranges of d-¢ resistance, a-c

IMPEDANCE BRIDGE

resistance at  LOOO cveles, capaeitance and

P i
dizsipaLion I;wlnr(!) = \I.).'ll 1000 eveles, and
y i N
I‘.ltllli'l:1!lt-l-;1n|!s-'IuI‘;l;:l'l;u-tr:r((j = E’)"l 1000

cyveles.

Results are rewd divectly from dials having
approximately logarithmie scales. The posi-
tion of the decitnal point and the clectrical
unit in terms of which the messurement is
made are indicated by the positions of two
selector switehes.

Resistance is measuved in terms of a staml-
ard resistance arm; inductance and eapaci-
tance are measured in lerms of mien capuaci-
tance standards, similar in construetion {o the
Tyre 505 Capacilors.

A built-in galvanometer is used as the
detector Tor d-e work, and head telephones,
usually preceded by an amplifier, are used
for 1000-¢ycle measurements.
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BRIDGES

FEATURES: > Clommplete availability, beennse » Convenience, combined with sufficient aeeu
racy Lor all but very precise work, makes th

ol the self-contwined stondurdz and  power i _ _ : j
supply, is an oulstanding leature of his Fyre 630-\ invaluable in every clectrieal
iiii" rr':tllll'_'\ i

bridee, The only acecessory needed 15 o patr of . 5 - .
Bt o ¥ ’ b St 3> Direct-reading dids eliminate additional

I"ui{‘“"”""i“”“"' head I_"l“]’l"f“'""' time and trouble with ealeulations, The punel
> Wide ranges of all kinds of mapedanees can photograph  shows the simplicity o the
he measured stimply and with rapidity. controls

SPECIFICATIONS
Range: The pangges of the instrament are given in |l Power Supply: Four No, i dry cells Tor the deo moasnare-
following tabile, Tt el valves aree the readinges of netts il for deaving the mierophone lingmner are sigs-
the ealibrated digls mglupbied by the aetnines ot the phed with the Tyes 650-A hupedance Bridge amd spaee

for ther i= provoded ar the vop of the enbiner,

doepde seloctor swilelues

Moisirtecin Vs 'l Tyex G- O=eillator-Asapliticr deseribod on e

Tteaisteice 1 wndlitedlsen 1 ool next poge is also desipned to G dnto the huttery cong

e ftane ‘ | miermmirro | 100 nero- pirtient aned provide tnerensed a-e “.”Il e ot Jo

| fatadl farads the hridge, In addivion it has an wmoplifier for wse in the

{ teidvietecanrs I ooeralienrs 1) henrys distevtor eireutt amd oo ber of other operating fesiares

’ widdiss, with T 5P Oseillmtor=\miplifier

1w puatenn Favto ( \ ) 2 | lesl, 1= aviiluble as the T'yre GWA P, See priee st
+ \ it (LN

Ntormge Falor (}.. orig ) External Generator: "rovision lus bheen iade for wsing

[ | att external seneraror, althoueh 1= (LI e L il

Accuracy: T'he lirge diroet=readimeg il vovers two des- mny introdues some error, Subjeet to this lootaion, thi

wles, the mein deende being spread oat over 12 inehes fregueney iy be variod over o wide range from o Tiow

Hipee-gquarters of the ddal, T sy bo <ot 1o 0,8457, evedes Lo 10 ke The effeer of cenerstor growtad eapneitane

aey of rendines {for vapacitanee and d-e resistunee eat e redueed by vsiog o Tyee 3TN Travsformer ot wee

wte gnnderpldier leogiddes; for - AU U TS v 050, The rending of the

ar L The seegraey fall= off a0 1hie Jower r: psdie din wluile: tlie reading
breztise of the extroniely sinadl values to he mensursd. The of 1the loss disds st e corrected Tor fregqueney, Pro-
et tnereasos to 200 Tor viery lnege vialues of capacitance Vist i= tnade for adilinge exsterval vesis if it
vl il-n reststanes, and o 107, (or large values of in- neeessiry (o inerease the ranges of these dia
diprtanee, .
5 (b g : Accessories Required: Iiad telepliomess Brast, Nuilel
Avenraey of reading Tor tissipation fanotor or for storage . et
A e peeorpovendod, Todnerense the sensitivity , an aoapi

fetor th terins of 1s reciproeal s elbther 200 ar (L0045, e \ iy ok
| . fier 1= recommembed, (See Tyer G301 Oseillitor=

whiehiover s the In o dissipation fncrors lorger than \ e
- - IRk ier feext [ e
IS aed for rorresponding stornee Tnerors, the geegriey ] o HEXT pag

Meounting: Bluvk eceacklv-tint=h aloraimi paned st e

in a =loeliled walvar eaibines

pe LY 5. For eapaeitionede= of less thoan SO0 jul wlen s

I o the lowest vapaeitanee mualtiphier the
an faeror  inerenses s L B EHAMA TR ITL
eaiching about 100 for 1IN gl

The ]'1"'|||||'In". of the aerophone bamer § ||NIH-‘I\'I||“-

Dimensions: (Width) 12 x (deptho 20 x5l o sy
ineluss, nyver-all,

Net Weight: #4110 pounds tnelinding buttories,

vithim =3",
T him Coile Ward HMoire

650-A Impedance Bridge, with batteries . . REAST $260.00*
650-AP Impedance Bridge, with Type 650-P1

Oscillator-Amplifier, A-C 0peru|ed FILLA 410.00

Brush, Model A, Head Telephones 5 AR i FELLO 12.00

“Without telepbones, ot aebad o Tatberie
PATENT NOT) P Tyre GaAT s Notes 3 and 20, plge vi

Selwesiatie di the eireaits wsed in the Tyee 630-A Topedanee Brvlee.

RESISTANCE INDUCTANCE INDUCTANCE
(WHEATSTONE) v i (MaxweELL)
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BRIDGES

TYPE 650-P1
OSCILLATOR-
AMPLIFIER

USES: T'he Tyre G30-P1 Oscillutor-Amplifier
15 o uzeful combination nuit designed 1o [t
into the battery compurtment of the Tyre
G50-A\ lmpedance Bridge. The Tyee 630-P1
operates from the a-c power line and provides
a4 vaeuum-tube oscillator operating ot one
kiloevele, @ source of de for resistance meas-
urements, and an amplifier to be used with
headphones or an external a-¢ galvanometer
as the bridege detector,

The Tyee 650-1 15 not limited 1o operation
with the Tyer 630-A Bridge and ean he used
as a compaet oseillabor-nmplifier combination
wilh other bhridge svsiems.

DESCRIPTION: The vacuum-tube oscillator,
amplifier, and rectifier for providing the e
are all mounted in g compact metal eabinet
with o top control panel which replaces the
wooden cover normally used on the battery
compartment. of the T'yer 650-A. The control
panel has a switeh for selecting either the d-c¢
or Lhe one-kiloevele outpat, and a switeh to
select a flat amplifier characteristic or o re-
sponse tuned Lo one kiloevele, Both the oseil-
[ntor output and the amplifier gain can be
varied by panel controls,

FEATURES: > \-U' operation of Typr G30-P1

completely dispenses with necd for but teries
for all laboratory measurements on Typey
6B30-A Bridge.

> D-C outpul is considerably higher thun the
i volts normally provided from batieries.
Thus, when the self-contained galvanometer
is nsed, the sensitivity of the hridege for higher
resistance values is greatly inereased.

> Oseillator frequency is within 197 of nom-
mmal frequency alter warm-up periods, thus
minimizing crrors in [ and @ measurements
caused by dependence of dial ealibrations on
frequency.

> Output of oscillator is greater and distinetly
purer than the output ol the hridge hummer
which it replaces.

> Oscillator outpul is adjustable. This feature
is especially valuable when measuring iron-
cored mductors ar low flux densities approach-
ing initial permeability.

> Shielded transformer between oseillator and
bridge reduces stray capacitance errors nor-
mally encountered with external oseillators to
values comparable with those from the in-
ternal lummer,

> Tyre 650-P1 can be used sepurately as
oscillator and ampliier or source of de for
other applications,

SPECIFICATIONS

Oscillator:
Froqueney — 1 ke 417 .
Hvrmonies — Jess than 4 ot full outpat,
Open-cireuait Voltage — continnonsly adjustable ap Lo
i of 100w 13 valts,

Maximum Curront —8 e, no wlinstinent providid,
Can he shoce-cireuited without dusago.
Hinn Level — less than 100 v ne loarl.
Power Supply: 105 to 125 (or 210 10 250) yvolts, 30 o
ik evelies,

Internal |Il||rl'li:l:ﬂ"t' — 20000 olugs, Power Input: LIl watis.
Ar:‘:;;:‘ﬂ:::'“] =il s Vacuum Tubes: (all suppliod).
: %o ; . | — 6116 Y — GSLT-(3T
Vaoltage Guaio — econtingously adbustable e too byt z : A
T| "a‘-l‘illm lw‘itr;u .wll.lrl.‘lm. an.).“|l;|l,-,lm_,}:| Ml 1 s Accessories Supplied: Counertor for use  hetween
Sibit ity —— b eamlRatale |\‘.). A s e veeillantor-nplifter and  breidge, and line cord.
speoml harmonie when tuned 1o 1 ke Accessories Recommended: [Tewd telepliones or e
Hum Level — inaaedible. output meter for use with amplifier on a-¢ measirenets.
D-C Output: Dimensions: Cubinet — 10"y « 215« K nelies,
Open=cireuit Valtnge — 180 vaolts, approsimately, Panel — 12 x 335 inches.
Internal Wesistatoe — 23,0000 ohins, Net Weight! U pounils,
1w Cade 1V oprd Prir
650-P1 Oscillator-Amplifler. . .. ............. ' ROGUS $150.00
Brush, Model A, Head Telephones. . . . ............... | TELLO | 12.00
PATENT NOTIUE, See Notes 9 and 20, page vi
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BRIDGES

TYPE 1611-A CAPACITANCE TEST BRIDGE

USES: The Tyer 16L1-N Cupacitance Test
Bridge 1= designed {or 60-cyvele eapacitance
andd dissipation factor measurements  over
very wide ranges. 11 is suitable [or liboratory
or <hop testing of all kinds of paper and miea
capacitors, w= well as polarvized electrolyiie
capacitors. Tt also meets the requirements of
the electrie power industey [or shop testing
ol insulators, particularly for measurement of
dissipution factor of bushings, insulators, the
m=ulation of teansformers, rolating maclan-
ery and eables, Te can be nsed in such meas-
prements even where fhere ave adjucent bus
potentuds of several thousand volts,

For the wire and eable manutacturer, this
bridge ofiers a conventent and l':l]'lin] Imeans
for locating breaks in eable, il Tor labor-
atory amd  production tests of  dissipation
fnetor and capaeitance on all kinds of eable.

The communications industry will find 1
usefnl not only for routineg eapacitance and
dissipation factor tests on component capac-
tors bt also for checking capaeitance to
ground ol transformer windings, shields, and
cireuit elements.

DESCRIPTION: The eireuit nsed is the series-
resistance eapacitunce bridge. One ratio arm
is continuously variuble and ealibrated 1o

read direetly in eapacitanee. The alther ratio
arm is variable in decade steps and serves ns
| |||Il|li11|i|'|' for the divect-reading dial. The
variable resistors in o series with the standard
l'::p:u'ilul'i are ealibirntoed liil‘('('ll_\' in lii.-c:-‘i|l.'v
tion faetor.

Provision 1= made for conveniently applying
un external d-e polurigzing voltage 1o the
capacitor undor test,

A visnal pull indieator is used, consisting
of s tuned amplifier and an electron-ray 1ube,
The eirenit = so destencd  that maxinnum
sensitivity 15 obtamed at balones, with re-
dhived sensitivity off halanee. This arrange-
ment greatly faecilitates the determination o
the balunce point. The deteetor svstem can
be made linear and more suitable for Lmi
testing by changing one tihe.

A portable  luggage-type earrving  case
houses the complete instrument.
FEATURES: > Will meusure any eapaeitor np
to 11,000 microfurads, There is no fixed lower
limit, The ranee extends down to zero.
> ‘:I'llllil'l'ﬁ- i :11'1‘:_-.~a-n|'il':- - t‘l':u{_\‘ lor Operi-
tion when connected 1o power line.
> \.i-'ilnl mull indieator B
lltli\} locations.

an advaniage
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> Defector sensitivity inereases as balanee
point is approached. which greatly simplifies
process of loeating balance.

> Use of low test voltage results in consider-
able saving in cost over equipment operating
al several kilovolts, Tests have proved that
capacitance and dissipation [actor do not

BRIDGES

depend upon voltage i no corona oceurs,

> Moderate external electrostatie lelds do
not affect results, sinee connection Lo gen-
erator ean be rveversod amd the obsevved
restults averpgoed,

> A d-e polurizing voltage can be inteoduesd
from an external d-¢ sourec

SPECIFICATIONS

Capacitance Range: U0 to |10 ub, cavered Ty eight
mnltiplier =teps and an approsinately logarithmie, diveot-
repding dinl

Dissipation-Factor Range: () 1o GO} (ut 00 eyeles). A
dil having o senle eluracteristie approsiimately log-
aritheie vovers e range O o0 e AL additional range
of 30% van e added by o poanel switeh.

Capacitance Accuracy: + (1, -+ 1 puf ) over the entire
range of the bridge,

Dissipation Factor Accuracy: ==(2'; of digl rending
-+ 0,05 ii=sipation fuetor), Phwer Favior = - ”—‘
o VAR ol
where 2 = dizsipation Taccor. Below 100 gul, the aseou-
rres s landted by the deetensinge sensitivity of balanee,
Sensitivity: The seusitivity i= 2ueh that any capaeitance
in the range TO0 gged to 10,000 g enn be haldnneed oo

v iston Of it Jeast 0,1
Temperature and Humidity Effects: The readings of
the bridee are unafeered by temperature wol homadity
vititions over the range of roorn comditions nortally
envotntered (G301 o va" 17, 0 00 007, 1L
A-C Voltage Applied to Capacitance under Test:
The voltawe nogressed  on the anknown  eapieitanee
varies frans o omaxiionn of ppprosinstely 125 volts wt
FOHD geged 10y lesss plintd 3§ wolts G L0L000 uf, The etrewt is
a0 arranged that oo maximune of ooe volt=ampere of
reactive power s delivered 1o the sample,
External Fields: I'or bushing testinge, the lields usually
vr|r-rillrrtl'|'|'| L -||r|;| :||:|[ '|!|||nr':|h||\, even iup o severad
thousand volts, will not affeer the aceuriey. For meas-
nwremonts in loeations where the overhead yoltiges are
vory high, the unkoown shonld be shiclded.
Polarizing Voltage: Terminals are peovided for con-
neeting an extorngl dee poluvizing voltaege, The masiingm
voltzge that shomld b Dipressed is 300 volr=,

O ol the teemdnad= i3 grounded so that any g-r oper-

'-Ir"i_n-

1611-A Capacitunc_e Test Bridge

nted power supply with geoundl ottt van he asod,
The torminal capueitincees of the power supply doonot
affect the bridge pireuait,

Power Supply Voltage: 105 o 125 (er 210 1o 2500
valts, 60 eyveles,

Power Input: 15 watls.

Accessories Supplied: Line cotinvetor sord.
Mounting: Portable careving case of hngguee-tvpe eone
strieetion. Case
frome electrostatie pie

pletely shiteldod o i=uree freodam
np.

Vacuum Tubes: Cne ceh X307, G307 and 0175, AN
are supplied.

Net Weight: 30! o ponnds,

Dimensions: (Widtlio 145 v Gdepthy i ox (heighity 10
inches, over-<all, ineluding cover wd Landles,

Sehematic dingram of the Tyee 161N Capavinsnes Test

Bridge. Generator minl tleteetor conneeiions e inter-

phanged by the switehinge when the hridge s ased to
measture capaeitnnees groater than 1 ouf,

SORSmLE SHELOCD
TRANSFCRMLR

L
CAESEMTION
FACTOR \

oele Waedd Peive

FORRUM $440.00

TYPE 740-B CAPACITANCE TEST BRIDGE

USES: The Tyrr 740-B Capacitance l'est
Bridee is a G0-cvele capacitance and dissipa-
tion Tuetor hridge For use in both laboratory
and production testing ol paper, miea, and
electrolytic capacitors, The eapacitor maunu-
fneturer can use il for production fests, the
smpacitor user for acceeptance tests. It par-
ticwlarly nseful in testing  polarized elee-
trolytic capacitors heeanse the test condi-
Lions approximate the normal operuting con-
ditions ol use.

DESCRIPTION: The cirenit nused in Lhis instru-

ment is that of u series-resistance eapacitance
bridge. 11 is similar to the eapacitanee portion
of the Tyre G30-A Lmpedance Bridge, bt
adupted Tor 60-cvele use. One ratio arm s
variable in decade sieps, and the other is
continuonsly variable and calibrated direetly
in capacitance,

The Tyer 710-B Capacitance Test Bridee
15w simpler instrument than the Typw 1G] ]-A,
deseribed above, with a smaller capacitance
range, and lacking ome of the fewtnres of the
lat ter instrument,
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BRIDGES

FEATURES: > Measures the direct

Lanee of Mrpron nilexl Capacitors,

1';|1|:1L‘E-

> Visual oull mdicator makes the bridee use-
ful for production testing in noisy locations.

> Simple Lo operate,

» Narmal opersting conditions can be repro-
duced when testing  polarized  electrolytie

capacitors by using a d-¢ polarizing voltage.
The a-¢ voltage impressed by the bridge itself
1s small and simulates the ripple usually en-
!'ll‘lll“‘!l'd] in pn\\c-]'-u”:{]l\‘ Ilters

- .\1lw|1|.'l1e' protection is afforded by the
covered case, and small size and light weight
make it possible to move the mstrument
easily anil set it up wherever necessary.

SPECIFICATIONS

Capacitance Range: 5 uufl to 1100 uf in seven runges,
Capneitnnes values are rond diveetly from a logarithmie
dhiad and multiphier switeh,

Capacitance Accuracy: Within 1", over the main
deeade (1 to 111 of the CAPACITANCE dial for adl
mliaplior  settings exeopt 0001, Within =15 or
4= awied, whichover fs the lneger, on theye D00 mualnplier
on the midn deede of the CAPACTEANCE disl. Below

OO pad 1l error genchnd by ineronses 1o =35 puf as zero 1s

approgehied

Dissipation Factor Range: (1 to 8077 in twa ranges.
|?:--|:-,||un| [avtan valies pare Fl',‘hi 'lil’""”l\l from an en-
graviwl seale nml '||||‘|||1|:--' swileh

Dissipation Factor Accuracy: Within # 1.5 of full-
geale remding for il snpaeitanee mulbipliors exespt MK,

O the 0001 enpaeitanee tusltiplior o correetion of 0.37;

slomld b subtraetedd (rimn the dissiparion faetor dial
reading. When this eorrection is made the aceuraey is
witbiin b divisions on the X1 multiplier and withan 21
division on the <10 mminiplier

Voltage Applied to Unknown: The voltage impressed
aecross the unknown terminpls varies eanmtinuousiy with
the birklge setting. For very sl eapacitanees in the
lowest range, this voltage is approximatedy 35 volts, and
it derronses with iners ¢ eupacitanee, o that at 100 i

It is approxintelys on
Polarizing Voltage: Terminals for connecting a d-e

polarizing voltage are provided oo the panel.

Tirpm

 740-B

Cop_ucilance Test -Bridge. isassssssess

Power Supply: 105 1o 125 (ur 210010 2503 vaolts, 60 ey cles.
The power tnput s 15 walls,

Controls: Capacitunee dind and multiplier, dissipation
factor vontrol wud wltiplier, sen<itivity control.
Accessories Supplied: A line connector cord and spare
fuses

Vacuum Tubes: One each 0X3GT /G, 617, 6153 all are
suppried with the bridge,

Mounting: ["ortuble earrving ease, of nirplane-luggage
et ruction,

Dimensions: (Length) 1114 x (width) 15 x (height) 034
mnches, over-all, meluding cover and lmndles,

Net Weight: 19 pounds

BAIDGE

Conde Waord Prive

$230.00

BABEL
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BRIDGES

TYPE 667 -A INDUCTANCE BRIDGE

USES: This bridge is designed for accurately
measuring the andio-frequency inductance of
small cotls, which have a low value of storage
fuctor, @, ot audio-frequencies. 11 s used by
many coil and receiver manufacturers for all
audio-frequeney measurements on the tuning
eoils for radio receivers. Tt s also capable of
mensuring higher values of inductance (up to
I henry) and henee ean be used as a general-
purpose induetance bridge. When conneeled
ax 4 Campbell mutual mductanee bridge, it
caun be used to measure mutual induetanee in
terms of the internal standard. Terminals are
provided so that the bridge can be conneeted
as o resonance bridge for such measurements
as the ratio of a-e 1o d-¢ resistance. The d-¢
resistance ean be determined by using o
battery and galvanometer in place of the
ustul a-e generntor and detector.,

DESCRIPTION: T'he Tyre 6G67-A Inductance
Bridge 1= a conventional impedance bridge
specificully designed for inductance mensure-
ments. The necessary design  features to
climinate residual sources of ervor and to make
the bridge direct reading have been incor-
porated, The variable resistors in both the

standard and the unknown arms are induoet-
anee compensated, identical in construetion
with Type 668 Compensuted Decade-Resist-
ance Units.

The variable inductor, L, in series with the
unknown mukes it possible to obtain a finul
inductance balance independent of the re-
sistive balance of the bridge. The standqnl
induetor is wound on a ceramic toroidal form
in order to minimize magnetic coupling with
the varviuble inductor. The switeh, K, s used
when the bridge is connected as a resonance
b !j.{l-'.

FEATURES: » Iligh acceurucy (within 0.1 gh)
for the measurement of small indoclanees 15
one of the outstanding features of this bridge.
> Lrrors introduced by a sliding-zero balance
and the varation of inductanee with setting
of the decade resistors hiave been eliminated,
Thus, inductances of a few microhenrys can
be measured easily and aceurately.

> An internal standard s provided for con-
venience, but terminals are available for ex-
ternal standards when necessary to extend
the range of the hridge,
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BRIDGES

SPECIFICATIONS

Range: Inductanee, 0.1 wicroheney to 1 henry. The
runge can be extended by using Typre 106 srandard

Inductors as external standards. When the internal

<standard used, the bridee will baluanee for storace

faetors hetweon D06 amd andiniy ar 1 ke

Accuracy: Induetanece, =(0.2% <+ 0.1 gh). The eapaci-
tanee across the UNKNOWN term

This eanamtance will inerense the mcasured value of
the amount w'LC, At 1 ke and

als 1s abour M uuf.

miluete witonaily by

1 b the ur wase is LMY
Frequency Range: All ealibrution sdjustments are made

f 1 ke. The bridge can be used a0 any

nt o frequency

p 6 e < andd 10 kiloeveles, it errors

nee inerease with frequency.

measured with

largze irinnece

I stamla the (regueney should be lowered 1o

avokl resonanee effes
Standards: The =tandnrd inductor
torosd wonmd on 4 eeranie form

the biridge s tade by means of iduetanee-e

[ e e
Mounting: The bridge is supplicd in a

Accessories Required: ()scillator. wmplifie

teleplones. Tyer 12110 Osellator (see

Fyes 12308 Aangplilier and Nl Deteetor

nre cempmended

Accessories Supplied: Two Tire 271N Shiclded
f amineetors

Dimensions: (Leagth) 1706 x (widthy 16 x (heighy § 9!

Net Weight: 5 pounds.

Tipn
667-A

Inductance Bridge

USES: The I'vee 1612-A R-I7 Capacitance
Meter is o deviee [or conveniently measuring
|‘:|!|:u"l1::lll‘!'- up o 1200 .:.':ﬂ' al 1 I:lt".—.:zu‘_\'t.‘[v
It ean also be I1-l'|| I.nl l‘llIII‘I;H'i“‘_’ lhi' |i't:~_\'f‘:-' i‘.[l
diclectrie samples.

With the addition of a simple test jig, the
(';tpru'ﬂnln’l- VMeler 15 enstly :ul;tglll'ri for Tl;l-
rapid messurement of capacitors in produe-
tion. With test eells, it has been used mn

GCENERATOR

Conde Woova P

$450.00

TYPE 1612
R-F
CAPACITANCE
METER

Low-Range Model Measures

Tube Socket Capacitance in

accordance with RTMA
Specification TR-111.

I'lu‘l'l.llt‘:tl Processes o rompuire lhl' Coneent -
tions of mgeredients . a with u
standard mixture

The low-range model, Tyer 1612-AL. 1=
particularly useful in measuring the capaci-
tanee between termmals of a vacuum-tube
-in\'l\l'T i “I‘\l\ ?‘;Iil't‘lfll':lii!!]'l ][:-l | \'1.‘:]'-
tors [or :_]“ maed=urement are available aud
are hsted helow.

proeess
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BRIDGES

DESCRIPTION: The principle of operation is
illusteated by the Tunetional ciremt disgram
below, The mam elements= are o one-megacyele
oseillator and a measuring eireuit.

The n-("I”:ill'I' I~ lml‘-l‘ll\' l‘ntl]!il'tl to the
measuring cireutt, which itir't!:‘pn:'.|ll-r~' u cali-
brated v’:l!'::i'ihlt. an induetor, and a t’l'_\'.-l.'i|
rectilier and micronmmaeter. Manual control
of the oscillator output is provided

Messurement is made by a substitution
met hod o whieh the l';l!l:ll'il:llll'l' of the cali-
Il::nil'ni |';1{|;|1'i1-tr I~ ;:--im-wi T |'(--1-_~I_-|.i||1-.}l
resomance alter the unknown l.:;r.:r'i[::l:rv is
connected to the X terminals

Ihe relitive loss for capacitors similar in
structure is indicated by the maximum deflee-

fon of the meter at resonance

Che imstrument operates divrectly from a

L13-voll, a-¢ or d-¢ line

FEATURES: > IZise and specd of measurement > The meter is simple and aceurate and bas

are onlstanding charneteristies no compheated eirenits

- ”ll' range ol 'Ih" INsiruamoent covers 1';1;::11";- - \-(‘ or 'i-l' can e 1|~1'-I Lo l'I||'||;|~&h 1:‘w

tars -"rlnmunl} =l - erreuits necessary powel

- {.'l'll[lilllnll' ¢ indieation= of dielectrie losses - (.ll]lil“i‘:l[h't"‘ as low as 005 gl can be

are reachily obtamed measured on the Tyre 16012-AL model

SPECIFICATIONS

Capacitance Range: I'sex 1612\, 0 to 1200 geed 111 two Capacitance Scale: Seale is «prosed ont a1t low end of

hannid 0 to SO gl andd 0 o 1200 guf: Tyee 16G12-AL, dial and nearly binear ar logh . Vo Ty IG12-A

0 v DO g i twor Daameds =— 0 vy 100 popef o] © vy L0 pounf stitallest dliviston o= | ol | the low mnge amnd 20 i

PBanges are switehed sutomatienlly ns copacitanee oJial i for the lagh rmnge., For Tyee 1612-AL. smallest seale

alualing Diva<tons are (0L and 100 gl re spreretivel v, Vindmm miens-
urahle eapacitunce = influeneced by sharpness of O e

Capacitance Accuracy:
as well as seale distribunion, and is abwat one-linli the

T g pw L Rivvigge Hogh Reaigpe st lest division
= Diel : Reh ¢ meter indientions  wi
1612-A £ 0.4 papf boelow 10l | 24 upd below 100 gl ielectric Losses iive met ndient vith
y t different diclovirie samples give g comparative mensure
=4 above 1O wul 3" o nhove 1D uuf

° Lo 8 of divleetrie liss
1612-AL CLOS il below | osaet | 20,4 wul below 10 uef Oscillator Frequency: | miegavvels 175 adjasted at
4%y nhove | uuf 4" above 1O upf factory. Freguenes ecan be oremlinsted i oeeossary by

. means of 0 movable dust core,

Resonance Indicator: A INSA cra=tal roetthor s paed
with o mideronosmeter to indionte resongme

Tube: A 1ITNTO] vuhe s wsed i thie vseil o sireust,
il is suaplied

Accessories Supplied: Line connector eord and spare
fuises,

Power Supply: 115 valts, 30 1o 60 eaoles ae, ar de
Power Input: 12 warts at 115 volis, ae. 1 wartts ot 115
volts, de

Dimensions: (Length) 12 Bl o 6% x (depth) 715
|

ose
oureryr

itredies . ivior-n

Net Weight: 12 ponds, b oniees

1612-A  R-F Capacitance Meter . \FTENR $170.00
1612-Al R-F Capacitance Meter \GAIN 170.00

ATENT NOTICE e Nt

SOCKET ADAPTORS FOR USE WITH TYPE 1612-AL
(For RTMA Specification TR-111)
¢ Ward Price

1612-P1 Adaptor for 7-pin miﬂia!u;e IEPTA $9.00_
1612-P2 Adaptor for octal QUTAL 9.00
1612-P3 Adaptor for 9-pin miniature noval . NOVAL 9.00
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BRIDGES

TYPE 916 RADIO-FREQUENCY BRIDGE

USES: The Tyre 16 Ruwdio Prequency Bridge
is designed for impedance measurements at
radio requencies, Tt ean be used 1o measure
directly the reactunce and resistance of
anfennas, transnssion  lines, wnd  eireuit
clements. The use of an external parallel
cupacitor makes it possible to measure parallel
funed cirenits, high resistances, and other
high impedances.

The bridge is intended for measuring low
impedances und complements the Tyre 821-A

UNKNOWN

Twin-"I", which is best suited for !u:':lﬁnl‘inj_';
high impedances, Two models are available:
Typr 916-A, for frequencies between 400 ke
and 60 Me; and Tyew 916-AL for frequencies
between 50 ke and 5 Me. For measurements= in
the standard  Dbroadeast  band, the T'yrr
016-AL s recommended, heeause of its higher
sensitivity in that frequeney range,

DESCRIPTION: 'I'he bridege cireuit used is
shown schematically in the diagram below,
Measurements are made by o series-=substitu-
tion method. The components= of the unknown
impedance are determined from the change in
setfings of capacitors () and C'p The un-
known reactunce at 1 Me is read diveetly in
ohms from the dial of €4, and the unknown
resistance in ohms rom the dial of €',

In making measurements the hridge is lirst
balanced by means of capacitors ('p and €
with a short-cireuit aeross the unknown termi-
nals. The short is then removed, the unknown
impedance connected, and  the bridge re-
balanced. The resistance s then given by

'y, — (.
K, = .Fl‘.r;[ e 3

and the renctance hy

80 GENERAL RADIO COMPANY
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where the subseripts 1 and 2 denote the dial
reacdings for the mittal and finad bulances,
respeetively,

The resistive component ix meaxured in
terms of a fized resistor ([2y), o hxed eapacitor
(('y), and a variable m;mc-mr (Cy). This

fearure is an important factor in the high-
frequency performance of the bridge because
residual parnmeters can be made much smaller
in a fixed resistor aml a variuble capacitor
than in a variable resistor.

FEATURES: > Direct-reading
independent of frequency.

> Direct-reading in reactunce at a single
frequency; reactance at other frequencies is
determined by dividing dial reading by oper
ating frequency.

> Rupid, convenient .ol neeurate [or anlenna
impetance moeasurements,

> Wide I'requency range.

> [asily por: able — carrying case is rugged,
and cover provides storage spuce for calles.

in resistance,

BRIDGES

w
=
b
(=]
=z
w
L5}
=
<
[
o
=
w
o

RESISTANCE IN OHMS

FREQUENCY IN Mc

Reactance and resistance of an antenna system nieasured

with the Tyre 916-A Radio-Frequency Bridge.

SPECIFICATIONS FOR TYPE 916-A

Frequency Range: 400 ke to 60 Me.,
Reactance Range: 5000} L ut 1 Me. This range varies -
versely as the frequeney, and wt other frequencies the dial
reading must be divided by the frequency in megneyeles.
Resistance Range: U to 1000 L.
Accuracy: IFor reactance, at frequencies up to 50 Ma,
(297 L 1 0 4 0.0008 X XS, where R is the meas-
ured resistanee in ohins wnd £ is the frequency in Me.

Fur resistanee, al frequeneies up to 50 Me, (1%
4 0.0 2, subject to correetion for residusl parameters.
At high [rogueneies the correction depends upon the
frequency and upot the wagnitude of the unknown
reststance component. At low frequenecies the corvection
lh-;u-!u{s wpon the fredueney sl PO the ru;:;_:hih|n|v of
the unknown reactance component, Mots of both these
correetions are given in the instruction book that is
supplind with the bridee

Satisfuctory operation can he obtained at frequencies
up to 60 Mo with somewhat poorer accuracy above
30 Me than at lower frequencics.

SPECIFICATIONS

Frequency Range: 30 k¢ to 5 Me. Satisfactory opera-
tion for many measurements can be obtained at frequen-
cies us low us 13 ke,

Reactance Range: 11,000 £ at 100 ke, This range varies
inversely as the frequeney, and at other frequencies the
dinl readings must he divided by the frequeney an hun-
dreds of kiloeyveles. o facilitace the mepsorement of stanll
reaetaness, the instrament is ]::I'u\"ilh‘l]. with an inere-
mwentul veactaoce dinl which has o range of 100 ohins
al 100 ke,

Resistance Range: 0 (o 100 L

Accuracy: l'or reactanece at fregquencies up to 3 Me,
+02 X Gl 2 - 3520 X 1079 2) where B is

Lhe

+(2%

Type

916-A
216-Al

PATENT NOTICE. See Notes 3, 4, and 13, page vi,

GENERAL RADIO COMPANY

F

Radio-Frequency Bridge (400 ke to 60 Mc).. .|
Radio-Frequency Bridge (50 ke to 5 M¢). . . .|

Accessories Supplied: Two input tpansforiners, one
covering the lower [-Hrlinn of the fregueney range, the
other the higher portion; two lasds of different leneths
(for connecting the anknown impredanecsi;
connecting peaerator and detector; one Tyer ST
Conneelor.

Other Accessories Required: Radio-lrequency zen-
eritor wnd deteetor, The Pyes 1330-A Breidge Osetllator
(prege 1500 ds reconnmended us the generator. il a well-
shiolded radio receiver covering the desired (recquency
range 1 a sutisfactory deteetor. It s recotnmeniled
thit the receiver be Arted with the Tyer 8741 Panel
Conneclor .~l]|,a;1|il't]. to wvoid lethage a thie ill]-ul Pin-
necTiun,

1w enbles for
Manel

Mounting: Airplune-luggage type ease with ecnrrving
hionelle. Both input transformers nre stored inside the
oase. (Conxial eables, leads, nnd fnstruetion book are

stored in the vover of the instroment when not in use.
Dimensions: 17 x ity 5 11« Inches, over-:l]
Net Weight: 34} 3 pounds

OR TYPE 916-A1

the weasured resistance i nhms and fig i= the frequeney
in Kiloeyeles, The errors in reactance inerease relatively
rapidly gt frequencies aboy t' 4 Me:and ar 5 Me the acen-
raey is =029 + 001 8 + 2.3 B X 1078, For resist-
anee, &t freguencies up to 9 _\lu-. (1% = L1 82, subjent
1o narrection for residual parameters ‘lt low s quc:u-ios‘

T'he correction lll‘II!'!Ilih (T the f‘rll-m(-ni'.\' sl upon the

magnitude of Lhe unknown reactnnes component,
of this eorreetion is i
with the bridge.

A plat
ven in the inatriction book supplied

Other specifieations are identieanl with those for Typn
916-A, nbove

Price

$475.00
495.00

Corde 1V avd

CIVIC
CLUCK
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BRIDGES

TYPE 821-A TWIN-T IMPEDANCE MEASURING CIRCUIT

USES: This instrument is used for impedance
mensurements at radio fregqmencies hetween
(0,46 Ne and 40 Me Tt s ealibrated in eapaei-
tunce and conductanee and can be used to
measure the capueitanee ad dissipation fae-
tor of eapaeitors, the doctanee and Q@ of
coils, the resonant impedancee of porallel fmed
cirenits, and the magnitudes and phase angles
of high resistanees, Through the wse ol an
external  fixed  enpacitor,  low
srontded aatennas, conxinl ransmission lines,
il |||I[H'll:llu'uﬂl'l:lll'.h!I!}_*‘ nefworks can be
monsared. [0 is partieularly useful for measur-
ing impedanees having small phase dilferences
from zevo or 90°, such as digleetrie samples,
low-loss  capacitors, high-Q coils, and rf

resistors,

resislanees,

DESCRIPTION: The instrument uses a Paral-
lel-T null ¢ireait, as shown in simplified form
mn the schematie dingram. Mensurements are
made by a parallel-=substitution method. An
inmitinl balanee of the cirenit is obtained with
the nnknown disconnected: the nuknown im-
pedanee i= then counceted and the erenit re-
halaneed for a null. The eomponents of the
nnknown 1|ti!ll'|IILlir.'i' nle determitesd from the
ehanges in setting of capaeitors Oy and (7.
e mea<nrement is made i terms of the ad-
mitlanee components of the unknown.

The value of conductanee s given by:

('
{f; = \A:."‘I“"'.I’!Ij .:.ar-l

= Al g,
and the diad of €y is ealibrated 1o be direet
roading at 1, 3, 10, and 30 NMe. For other re-
quencies, the dial reading is multiplied by the
vatio of the squares ol the working and direct-
reading frequencies, For the initial balance.
the conduetance dial is sel al zero

The setting ol the eapacitor 'y defermines
the susceptive balunce, The calibrated eapue-
itor dinl 1= direct resdding i omieromicro-
farads, Capacitance can therefore be measured

H-F NULL

POWER SOURCE DETECTOR
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directly. For other types of unknown, it is
generally more convenient to use the sus-
ceptunce,

1;_- — ;.I..Af’f:.

Impedance ecomponents, reactance and re-
sistance, can, of course, be caleulated from
the admittanee components.

The Twin-T is mounted in a shielded, air-
plane-lugguge type case and is completely
portable. Tyee 8§74 Coaxial Conneetors are
used for the generator and detector terminals.
The unknown conncets directly to terminals
on the panel.

FEATURES: » The accuraey of measurement
at high frequencies is achieved by eliminating
the effects of some of the residual capaeitanees
which normally  limit the performance of
bridge eirenits.

> Ilighly precise balunces are made possible
by the Lype of null method used with the
Twin-T,

> No transformer is needed beeause the
generator, the detector, the unknown, and
the two standard t':l]i:ll.'ilul':-‘ are I-I‘Hllght to
a common ground point,

> The mechanical arrangement keeps leads
short and direct, thus minimizing lead im-
pedunces,

BRIDGES

[
4
<

AR 11

FREQUENGY = Mg

Capacitance and Conductance of a Tyre 119-A R-F
Choke a2 measared on the Twin-T,

> The circunt elements themselves are de-
signed to huve low residual impedances,

> lrrors inhierent in variable resistors at high
frequencies are avoided by measuring sus-
ceptunce in 1erms of an vr~‘|\|'c'i.':|]‘\‘ slu.\iguc:i
varinble air t':l|l:|t‘i|'ll'. and econductance in
terms of a variable air eapucitor and u lixed
resistor of the 663 1ype,

SPECIFICATIONS

Frequency Range: 46i) ke to 40 Me.
Capacitance Range: The dial of the stan
is ealibented from: TOO to 1100 guf, s the range of eapaci-

lard l':tf-:y'i'.‘Cr!'

tanee inwvasuretient by the parallel-substitution method
is therefore O to 1000 guf.

Susceptance Range: — 0000 ginho ta <6000 amho at
1 Me. The ronge varies direet l." s the frequencs, and at
other frequenecies the dial remding must be multiphed by
the Iregquency i megneyeles,

Conductance Range: Direct Nending:

Interior view of 1he Twin-T.

/ 1L

821-A Twin-T

PATENT NOTICE. See Notes 3, 4, and 7, page vi.

0 — 10O gsho a1 1 Me O = 10D gk st 10 Me
0= 300 graho at 3 Me 0 — BN grnhios st 30 Me
Between these direct-reading ranges the range of the eon-

ductanee dial viries as 1w sgquare of the frequeney.
Accuracy: = (L1, + 2 uul) for capavitunce, For con-
ductinee, =02 & of wetaul dial rewling = 0.1 of full

sealed. AL the higher u-r‘quu-nr-i.w. rorrections for residual
prrameters winst be applied, soud the correction daty are
ineluded in the instruetion ook,

\ r'rir'rt'l-’fl-il t'h:l.rl lor e |1I'a-r~i~il|h n'r||r.'i-'ilril' I= sup-
plieid, giving seale corrections to WL gaf ot tltiples of
OO gl By usting these datla, capaciianee neasirenionts
eun be ode 1o 007, or =005 gpd, whilchever is the lirger.
Accessories Supplied: Two Tyrg ST-H2]0 conxial
ciibles for eonneelions Lo penerator and detector: Tyee
ST Panel Connevior,

Other Accessories Required: A suituble radio-fre-
gueney generator and a deteetor are required. The Tyre
L50-A Bridgge Oseillntor (page 1500 is recommmended asa
generator, and & well-shielded rudio receiver covering the
a salisfactory detector. It s
weiver be fitted with the Tyre
S74=-1" "anel Conneetar supplied 1o avoul lenkage at the

desired fregueney rmnge

recomimmended thar the

‘I|1-I'..' TRt
Other Accessories Available: For tueasuremoents on un-

guanled divlectrie speeituens, the Tyry 1690\ Diclectrie

Sample Holder (page W68 15 recounmendwd
Mounting: The 1
mirplane-lugeage tvpe of ease with eareving landle,
Dimensions: 172 x 12 x 914 inclies, over-all.

Net Weight: 24 pounds,

trument 15 mounted in o shiclded,

Coile Word Pries

| $520.00

LAGER
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BRIDGES

TYPE 1601-A V-H-F BRIDGE

USES: "I'he I'vee 1601-A V-H-F DBridge is
designed  for the direet measurement  of
relatively  low  impedances at (requencies
between 10 and 165 megueveles, It will
measure high impedances indireetly, Among
its applications are measurementz on an-
tennas, lnes, networks, and components. It
is particularly well adapted for the accurate
measurement of H0-ohm coaxial systems, and
is supplied with o coaxial adaptor to fit the

Hasic bridee eiveuit for the Ty (601-A V-H-F Bridge.

bridge unknown terminal, For measurements
on components and other lumped impedances,
a pair of terminals (one grounded) or o single
terminal with ground pline are provided,

DESCRIPTION: The measurement is made by a
series substitution method using the same
basic bridge cireuit as the I'yee 916-\ and
Tyew O16-AL Rudio-Frequeney Bridges. The
resistive and reactive components of  the
unknown impedance are measured in terms of
meremental eapaeitancees, and the magnitide
of each is indicated on a separate dial, Cali-
brations are in ohims resistance and in ohms
reactance at 100 megacveles. The resistance
dial ealibration i= independent of frequeney.
Renctanee at uny other frequeney is obtiined
by dividing the dial reading by the operating
frequency in hundreds of megneyeles.
Particular attention has been pud 1o the
design of the bridge transformer and of the
terminad stracture to which the unknown im-
pedanee is eonneeted, in order that the bridge
be direct-reading, with o minimnm of correc-
tions. Although residnal parameters have heen
minimized in the bridge design, corrections
are necessary, as inoall bridges, for those
residuals which eannot be eliminated or eom-
pensated lor. These corrections have been

84 GENERAL RADIO COMPANY
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X REAGTARGE COMPONENT ',?_J.E

0 8

ety Mor ot the mpedance of & sinele eloment of a 16-clement antenna
V==l DBridge. Sunibers ou curve moliente fregu in
o odepuenit neray, s seet

n Lhe Torm of convement charts,
which are supplied in the instraetion hook.

and detector termingds are the
‘;I'“l'l".ll |::u“n '1-\ ' .‘\Tl (_Il!:l.\iili ('1 nnectors,
Thi= tvpe of terminal is also usedd on the co-
axial adaptor for the bridee nnknown ter-

minal.

FEATURES: » This I'!l'irI;LL‘ Is as convenient to
use as those U]lrl'.‘ili]:g at muoel lower fre-
quencies,

pilnilmi I

Cienerato

BRIDGES

1 measured on the Tyre 1001-A

(Righty Plor of the inggesdanees of the sntire

ATTUN
meseveles
t [romm the fransiointter

> Terminal Hrrngement 11['1'[1:il.~ both conxial
Ill“’ |i1||:'|u'|i 1'1l't'|lil.~ 10y I-lv- i|||-:|.~11|'l'r|

> Bridge i small enovgh and light enough
to permit itx use in loeations sueh as antenna
towers which would be inaecessible to heavier
eqnipment,

> Aecuracy i= hotter than that obtainable
with other methods ar these freguencies.

> Dials arve diveet=reading in both resistanee
and reactance,

SPECIFICATIONS

Frequency Range: (1 Me o 163 Mo, Batisinelory oper-
obtninsd ot fre-
an 175 Me, but the

his-

ation ean, [or sonie Fae

mmeasurisnsenls,

queneies as low as 2 Me and as high

bBridee sensitivity deercases markedly ol Feeguenetes
vohed the nowaual range of 1010 163 Me, In addition, the

acenrney of measuresient of small renetunees lecronsos

as e fregqueney decreases, owing 1o lack of precision tn
rending the reavianee dinl, whose range 15 inversely piroe
at freguencies above the

thie copreetons heeaine l:ilul‘l.

portiounl o freguenes, amd

potpinal e
Reactance Range: =200 aluus at 100 Me

INal range

varles inversely with frequency and s ealibraied at
Lo Me

Resistance Range: 0 to 2000 obuns, tndependent of
froeguaeney

Accuracy: lur reslstanve, == (27, — 1 4) subject 1o cor-
pertion for bndyetanee in the rtor sl 1o teasuee

resialunee., 'I'!.-- corfceiion inereases wWith fregquenes uhiel

with the pggnitude of the resistive component, A roreee-
thon ezt 1= supphied wikh the psteament, "Uhie olooie un

cortaimty indived 1o the acegraey statemoent, naoely

1 ahim, 1= ilull'h" l-llr}lli:'.i"l\l:'_; T e rgeenitude of ST
reavtive component of the unknown ftopedanee, The indi-
cuted valoe 1= the rmaxiomun obtanable, nnd the winbinm
= 0L ol

4

For regctiinee, =(5", <4 2 42, The olunic aneertainty
is ronghly propaoctional to feeqgueney and to the mngnitade

1601-A
874-WM
874-Q1

PATENT NOTIC)

V-H-F Bridge*i
50-Ohm Termination”

*Bee Noutes 3 s 4, page vi T

GENERAL RAD

Adaptor to Type N Connectors” .

The saxinoni value = iidis
ated and e noammmm valoue s 001 ol gt 100 Me

Accessories Supplied: Twa Tyee ST4=1020 € nblest e
Tyre HIO-204 Coaxial Fxtension Assemibly: one Tyre
STEWN Short=Cirout Tertanation: one Short-Cjreaiting
s one Tyre ST Panel Conneetor:
Other Acctessories Required: [i-| nhel e
eeiver eovering the desired (reguetey aoge: Ty e 12080
Ot or 108 (¥
above 63 A, and, for lower freguencies, thie Tyire LR0<A

o1 the res=rive toupninent

Smith Charts
Leherit oy
Is revopiended

LIEH Y Irdueneies

Bitdge Oaeillator (pagee 1500, Both oseillator sl receivos

shiogld be rensotably well shieldid. 1t ia seconanenidiod
thiat the recemaver be ficced with tlee Tyee ST4-1* Panel
Comneetor supphied 1o avold leakage a0 the gt eon
LTS BT ]

Additional Accessories Recommended: \ Ty
STA-\WAM St-olun Ternatmtion s useind in chiecking thi

Iidlge, The hrdge penerator and detector tormninals
T re 874 Couxial Connectors, and o econnection i3 ta he
mdde to espurpient Tyvre N Uonngotars, Ty
STH-01 Aduprors will peeded, An aliitional Ty ey

ST Acvpror will e needhised whien eonxinl svstetus 1o

nre

(TR IR

b teasured] ave Btiesd with Ty ee N Conmeetors, See poge

Dimensions: (Length) 1315 x (heighe) 9 x (depely 100
thehies, ovoer-all

Net Weight: 15 pounds

ol P

$395.00

10.50
4.50

IV ard

FLOItA
COAXNUTTER
COAXNMELETER

Note 13, page vi
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BRIDGES

TYPE 1602-A U-H-F ADMITTANCE METER

;\\t\'l'mt 'i'f‘!'Jq, /
) %
\\ _auegE ’of Y

U=H-F ADMITTANCE METER
™ BOEAL RO

|
USES: The admittance meter is o nulltype
ingtrament for determining the components of
an unknown adnuttance o the VIIF-UHTF
range. 11 s designed primarily {or measure-
ments on coaxinl svslems: antennas, lines,
couxil components, ele. 1ocan be used as an
indiestor Tor adjusting a network to o prede-
termined admittanee ar in matehing one net-
work to another and is particalaedy useful
malehing anteunas aod other nelworks 1o
a-ohr civenitss the proper mateh is obtained
l|||i"1-\1_\' by setting the canduetanee seale 1o
200 millimbos (30 olims), and varving the
matehing translonmer or network uneil o null
15 reaehied.

As o comparator, the admittance meter ean
be used (o determine impedanee magnifude,
reflection-coetficient magnitude, and vollage
standme-wave ratio. The uselulness of the
admittinee meter s not lomited to measure-
ments on coaxinl systems. Networks ol other
types, lnmped or distributed, ean be measared
by equipping them with Typer 871 Coaxial
Connectors, ar by Ilk.lll'_*, eoaxial :HI:I;)IHI.‘-, (K4
permin :'!u-m Tor Lage ;rl:i;}_un--i i:nn the ;slinii!‘n:llh'l-

ey, _\:1;|!I1r1r~ for 1 his purpose have been
designed and will be availlable in the near
future,

DESCRIPTION: The Tyrr 1602-A Admittance

Meter comprises o coaxial Iime to which the

unknown is connected and  containing  a
shielded pickup loop to sample the enrrent, o
second line, and loop. terminated in a pure
resistance. and a thivd line. and loop. termi-
nuted i a pure reactance, All are fed from the
same volluge source, so that their input volt-
ages are in phase, and the current in each line
is proportional to the admittance. The voliage
induced in each loop 18 proportional to the
current in the corresponding line and is de-
p(-n-lvnt upon the ovientation of the
which is adjustable.

The three 1...-;-\ are conneeted in parallel,
and the voltage [rom the loop in the unknown
line i matehed by wdjusting the loops conpled
to the standard hnes until @ null veselind
The conductance and susceptance of the un-
known are read directly frrom the scales of the
standard loops, while the scale of the loop in
the imknown line indicares multiplving Gaetor.
FEATURES: > 1hul scales
mdependent of frequency.
> No zhding balanee: conductance and stis-
ceptance adjustments are independent.

S _\-u .Illili:il lh‘ll:llll'l' 15 Neres=ury.

> Wide-irequeney runge—direct-reading from
66 1o 1000 megaeveles,

> Can be used at {requencies as low as 20 Me
and as high as 1500 Me.

> Adduprable to many tvpes of measurement
> Line length corrections ean be eliminarcd
and the instrument made direet reading in
impedance, i a coaxial line or other network
of un elfective length of one quarter wave is
used between the voknown and the meter.
The I'yee 8ST4-LIv Constant=Impedanee Ad-
jllhl;llilt'-|.l'11',_‘,|ll Line can be used to adjust
the over-all line length to the desived valne.

Ir)nlr,

are direct-reading.

Sehiematic dhagram of admittanee weter cirenir, with

stanidnds, venerator, ol vull detecror vonnerted for

adndtiance easnrenients,
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SPECIFICATIONS

Range: Theoretically, zero ta ifinity: practically, the
lower limit 35 determined by the smadlest readable inere-
et on Lhe seale which s 2000 noerombos (0.2 millimho),
Chie upper Tt is 1000 wpillimhos. Range is the sune for
hoth conductance and stiseepianiee, byut ausveptance can
he either positive or negutive, Le,, the susreplanee dinl is
calibrated from 200 1o =20 millmhos. Multiplyving fae-
fors from 1 to 20 are provided, sl factors from 20 to 100
eun be determined approxinetely,

Frequency Range: 6 ta 1000 Me, direci-reading.
Range ran be extended downward 1o 20 Me,

A Iregueney
and

rOrrecion s .'I:-[-.‘I'-i 19 The su=coplance

wpwird Lo gt 1500 NMe
Accuracy: For hoth ronductunee and suseeptance:
froms O to 20 millimhos =37, <+ 0.2 millimho)

thos =5\ M

from 20 10 =

st il v ange factor
Fyee ST1-WM 50-8 Ter-

red, 2nd one esch

where MW is the =eale

Accessories Supplied:
for yse as conduer
I Tyre 106022

Larsds: two Ty 87

LTHESHA RIS T

Fyrs WM2-1"1

ble Stubs, for
20 Pateh

rator and detector: and one Tyex

( 'ords

r for installation on receiver. A
woollen stornge ease 1= (urnishe|
Additional Accessories Required: Generator mind de-

tector. Gieneratur stnild cover f
il L0 volts, Tyre 1208-A
0 to 220 Med Unit
121N Suamdand-

e revoninendal. Deteetor sensitivity

Wy range

vl deliver bhetween 1 volt
65 to 500 Me), amd Tyre |1

1 WS, o

) =
SieEnnl e

shmld be

teer Lhan L0 mierovolis, Ondinary commpani-
CrlNES-1 Y [0 FerciVers enn b \1--'-|, N eonjunetion wih &
Fyer, 1208-7 or Tyee 1200-A ol Oseillator and a
Pyre NT4=-MI Mixer Reetifier (page 125). For best
restuhts the receivor should have a handwidth of ot least
20 ke, Cortain i
\'i'l"'[ thev are I('-L
obtuims] by using the - atmplifier and indieaior eireait
r= willi o Tvree 57T4-MR Mixer Reetifier

nie nseillator,

receivers are satisfaetory, piri-
relyv shielded, Best results will he

of thiese reveiv

and an nppropr
"f'.”“

1602-A U-F-F amiﬂ_unce_Mei;

PATENT NOTICFE, See Nates 3 and 4, page vi

It

line= making op the

three arms

Terminals:

View

v lors

BRIDGES

mdmitranee meter showie the four

merntor Junction assemibly. The

¢ Indieptors ean also e seen,

terminals are Typre ST Conxindl Con-
Fyre ST4-001 Adaptors are avatlable for Tyee N

{onneerors,

Dimensions: 7'4 x 5'4 x 344 inches, withont standards
:l“nl lIHI\'JIli\\'Il l'||||“l'|'=l'l|

Net Weight: s! pounds.

oede Word Prriee

HONEY $295.00

The Tyrr 16020 U-H<l" Admittanee Meter set up for measuring the elfoctive npiedunee of o
resistor, A eouxial adiaptor is used 1w mount the resistor, and o Tyree STI-LK Constant-linpedanee
Adjustable Line is used bo muke the effective length from meter ta resistor equal to o gunrter wave.

e

§r

=2 -
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BRIDGES

20 0\a% o0 oo ol

- oim

°
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TYPE 561-D VACUUM-TUBE BRIDGE

USES: This instrument makes possible aceu-
rate measurements of the three fundamental
vactuum-tube parameters: amplification fae-
tor, transcondduectance, and plate resistance,
over wide ranges of values, The aceuracy
is sullicient so that the bridge has found
aceeptance among tube manufacturers as a
standdurd of relorence for tnhe mensurements,
purticulirly whereextreme values of the param-
cters are encountered und  where ordinary
measuring eirenits hecome untrnstworthy.

1 the field of development and research the
instrument, in addition to pl'ln'iliing accurate
measirements of (he usual tube parameters,
alfords o means of studying the bebavior of
tubes used iIn unconventionsl and special
cireuits, when any one of the electrodes may
be used as the operating eleetrode and where
the purameters may have negative values.

The tube eircuits have lirge enough eurrent-
carrying eapacity and sufficient insulation so
that Jow-power transmitting tubes may be
tested in addition to receiving tubes.

DESCRIPTION: T'lie biridge makes use of alter-
nating-current null methods of messurement,
i which phase shift and capacitanee errors
have been given special consideration in order
that the operating range of the bridge may be
as wide as possible. Fach of the three eoetfi-
cients is obtained m terms of the ratio of two

voltages. A third voliage is
employed in the eapacitance baluneing eirewit,
but its value does not enter into the results

An extremely Aexible arrangement of the
tube contral eireuits makes it possible (o
measure the tube parameters referved (o any
pair of electrodes. Connections from the wihe
under test to the measuring cirenit are made
by means of concentrie cables and jueks, con-
nected to o mine-terminal juek plite, momnted
on the panel. Sixteen coneentrie plugs are
motnted on the panel, permitting o wide
variety of interconnections hetween the jack
plate, the measuring eirenit, and external
batteries,

Twelve adaptors are provided. Eloven of
these carry different standurd tube sockeis,
and one is o “universal” adaptor furnished
with :-'u|t||-l'ing l'.]p;:«-'.

FEATURES: > A simple and straightforward
mensurement procedure is used and is exactly
the =ame for all three coctlicients. A three-
position switeh is turned to the desired gruan-
tity, multiplier switches are set at the appro-
priate value for the tube bheing tested, and o
null balanee is obtained by adjusting a three-
deeade attenuator and a varable eapaeitor,
At balanee, the decades rewd the quantiny
being measured directly to three significant
figures.

ulternating test

GENERAL RADIO COMPANY
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Simplified dingram of the cireuit emyployed for the meas-
urement of transconducrance with the Tyrg 561-D
Vacunm-Tube Breidee. The a-e plate current resulting
frann the applivation of iy to the grid is balaneed by an
epia] and opposite current applied to the plare from the

soniree rg theovgeh Lhe standard resistance, The settinz of

the decimal stteonator a1 the bottom of the panel gives
the <tenifican) Heares i the result, amld the setting= of the
incdiente multiplying factors

<lepn attenualors ¢ anil vyl

iMrprirey sy and stvio® oy on the panel switehes).

Any guaddrniure component through the output trans

formwee resitlting froon the tube intereleetrole capaci-

tanees van be bhalanes] oat by the voliage o

the ole

split <econs

et

e, This he A the balanee condit

e inets

for the in=h v eompinents anid --u:.----uh-:::l.\ lia= no

efiect on Lhe measurement

The point= of intrloetion of the test voltag

res 0 anel «2

wl by o awiteh w the other constanits arc

are cha )

resl. Another switeh reve v ool oy wiher

tive values of the voefficients are 1o he measurel.

> Independent mensurements of the three
muain tube parameters are possible, i.e., none
of the balances depends in any way on any
other. Therelore !Illf!'lu-!llh'l;l cross checks can
be obtained from the known relationship
mvolving the three cocthicients.

> Negative values of the tube coefiicients can
be meastured as readily as positive values.

BRIDGES

STANOARD
RESISTANCE

Lr
lL CAPACITANCE
l BALANCE

- DECIMAL
_ A ATTENUATOR

> Interelectrode capacitanee effects are hal-
anced oul by a moethod which makes pn:«*‘il-ll'
the independent measurement of all three
parameters over very wide ranges. Frrors
have thus been reduced, and it i= possible 1o
measure the transconductance of a tube
having a high value of grid to plate capaci-
tance without any error trom this capacitanee,

SPECIFICATIONS

Hanqc: _\|u|,-'..!|vulu»|. faetor (g ULO01 o TOKND.

1y ne internnl plate resistanee (r,): 50 phms to 20
tegalinns

Trunseonductanee (5,,1: 0,02 to 50,000 micromhos.

Under proper cunditions, the shove ranges can be ex-
ceeded. The vartous peirnimeters eun idso be inensured with
respeet too varions elements, sueh as sereen grids, ete,
Nigntive, as woell as positive, valoes ean he menzured
Accuracy: Within £27 for resi
thony feom LU 1o 1,000,000 alims. At lower snd higher
vilues the oreor inereases sHghitly

The exprossion p=r,x,, will check to 2% when the
aqustntities s ol pesured by the beddge, and when ry
is botween 1O sl 1,000,000 ulans
Tube Mounting: Alaptors nre provided. ns follows:
=piit, Sepin, Gephig simall T-piog largs T-pin, oetal, Joeking-
in, winigture button T-pin,  ministure  button 9-pan
aeorn (5= gl T-pin) and S-wire sub-miniature,

e (P, swileh posi-

(novall,
Thus all standard eommereial roceiving tubes enn he
wessred, T sddiiion, o “nmaver=al" sdapror, with nine
sollesing luigs, s provided so that anmounted tuhes, or
tihes with non-stomdard bases, ean be mensured ron-
The punel jaek plate and the adaptors are

ul,

veniently

made of low-loss mater nsunlly vellow phenolie, re-

shunting effeer of dielectrie
lissses o the dymnmie resistatiee boing measnred.

Accessories Supplied: Two Tyvre 274NE Slaelded

ducing 10 a4 mimouim

o w

561-D Vacuum—T:be Bridge

Connectors for connecting bradiee 10 oscillsior anld de-

Teetar Twan ;!H-l-i-' uwl eonmertors and one ={Hrtlal  con-
neelor,

Current and Voltage Ratings: The tube cireuits |
large enough curront-corryiog  espacity amld  sullivient

insalarion =0 tha lowspower tronsadi ung tnbes may e
testedd 1o addition o receiving tubes. Maximomm allowalbile
plate current 15 150 ma and maxstimwn plate voltage is
1500 volts,

Electrode Voltage Supply: Dutieries or suttable power
supplies are necessary for providing the varions voltages
revprired by the tabee aoeder Lest,

Bridge Source: A souree uf 100D vveles is required. The
Tyer 1214-\ Oseillator, Tyer S13-A Audio Osoillator o
the “Pyer 7280 Voaewmn=Tulwe Fork Is satable for this
e,

Null Indicator: The Tvee 1241-18 Ampdifier winl Null
Detpetor with Tyer 120002 Filter (pree 950 ol 2 pair
ol <ensitive hemd telephones wee reconnnetleld
Mounting: The instrument is moanted o oo waloae
rabitet, A wooden storage ense bs provided for the plug
plates nnd lewds, Srorage spoce 15 provided for o spare
universal wdaptor, on which any type of socker can be
permanently mounted

Dimensions: (Length) 1835 x (widehy 13%; x (height)
12 inehes,

Net Weight: 00 pounds,

Coele Word *eies

' $650.00

BEIGE

Tube socket capacitances are measured ascenrately snd conveniently by means of

adaptors available for use with the Tyre 1612-AL R-F Capacitance Meter, page 78.

GENERAL RADIO COMPANY 89

File Courtesy of GRWiki.org



BRIDGES

TYPE 1670-A MAGNETIC TEST SET

USES: T'his equipment is designed to furnish
convenient and rapid GO-cyele measurements
of the permeability and core loss of small
":““!‘I"" of laminated ferromagnet ie mull‘l'i:li,
such as might be cut from transformer lam-
ingtions, Such sonples may have a width up
to %4 inch and any length in excess of 214
inches, and may be measured individually or
in parallel combinations, They ean be cut in
any desived direction to the rolling.

DESCRIPTION: I'ie instrument consists of a
Maxwell hridge in conjunetion with a phase-
sensitive null detector. The measurement
consists essentinlly of the determination of
the mductanee and the loss component of a
solenowd built into the test yoke in whieh the
sample is clamped. These parmmeters are
interpreted as the permeability and core loss
of the specimen material. Values of normal
inductance, B, (lux density) are directly
caleulable f'rom these data. The test voke is
designed 1o have sufficient permeadnlity and
cross section =0 that its reluetance, up to
medium  permeabilities, s negligible com-
pared to that of the specimen. Corrections
can be made when measuring high-permea-
bility matorials,

The measurement s made under known
conditions of G0-cyvele normal magnetizing
[oree, H, with provision for :u!jn.-uli!l,'.'.f this
parameter over g witle nge, The magnet-
wzing cirrent is sinusoidal, Comparntive tests
show no significant Jdilference in the results
from those obtained with sinusoidal voltage,
Measurements close to initial permeability
(M = one millioersted) ean be made, and o
steady Dinsing magnetizing loree (de) ean he
superimposed, i desived,  Tor  ineremental
mensurements,

The detector svstem consists of (1) a
degencrative selective amplilier, (2) a phase-
shifting network, which permits cither of Lwo
sensitizing phases 1o be selected, (3) o mod-
lation bridge in which the zero-center galva-
nometer is conpected, and (4) an :nnplilwlv-
hmiting network, which  gives  maximum
sensitivity at  balance, but prevents the
galvanometer from going off seale,

A complete theoreticul treatment of the
method of measurement will be found in a
paper by 11 W, Lamson, entithed “A Method
of Measuring the Magnetie Properties of
Small Sumples of Transformer Laminations,”
published i the Proceedings of the [nstitute of
Radio Engineers, December 1910,

90 GENERAL RADIO COMPANY
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FEATURES: > Smiall veelanzular strip samples
are Userdd Lor meastrements with the Tye
JGT0-N Maguenwe Test =er. Thius 1ois nal
necessary 1o prepare special ring-shaped sim-
|'1||-- or Loy use e anpenant ol I||.'.I'I'I'l.'|| :'I'H]II.:II'I,!

Lo constriet the ‘-'u:.Ilnl.‘IrI. I_'||-:|':r1 Test core.

> Independent mdications ol balanee tor the

two mein benlee coptrals are provided by
]I!]J.'.ﬂ'—-.ln!‘-ll"-‘_: network, This

1l

= iy !L---
Ineonyvenunes o the

((CTIRTINE

< vrharneteristic of the

conventional null detector s

mparison of he permeahility and

vitrions sanples ean generally be made

BRIDGES

from the bridege dial readines without the
neeessiky il r':li.'||f;1l;|.-_'_- ahsolite values.

The dhivection of ofl=halanee = nuieated on
fhe zero-conter galvanometer

Meas=turements analogots 1o 1_'[1-'.|":n values
‘i'r':' POWer puarpases can e iz le on T'.."ui'.'nlv
<theon =teel or In
al .'";,_
3> The high gnin necessary [or measurements
at low valnes of magnetizing {oree s fur-

nished by the deges

gher-permenbility materials
(

ezl 1o 10,000 gauss

ative seleelive .‘Llll]‘“f-li ¥,

which also climi the effeet of harmone

respolise ot Ineh values of magnetizing foree,

i CVenl s |r:'.-.‘-|'illll_‘ -

The limiting circuit pr
flections of the meter, and eliminates the need
.

of an adiustable gnim control

SPECIFICATIONS

Range of Magnetizing Force: T

i thee test sel

B o Uy ul
High-Range Test Yoke: An auxil

1) [ I :

il e s
Permeability and Core-Loss Range: The ra tor
pettiealnin gy and core-dnss micasaroniicits vates with the
b t For o <= seelion of 10 .
T 1! The permeability

2 -:I-'n;;'_x- ean be meas-

"

is ehosen, 1t may

ns for high-

iy 1o caleulate correct

Accuracy of Measurement: The accuracy of daty

obtaiies] with thiis instrumont b= cloefly detertimed by

i

1670-A
1670-P2

PATENT NOTICE

25-Oersted Yoke

So Wortes |1, 200w 28 gugee v,

ANF. GAN
MAXWELL
BRIDOE "

Magnetic Test Set (with 6 Oersted Yoke)

Power Supply: 115 volis, le

(321 Nt T on the power tnsto

pstraiaent ean be opersled (roon a 2350 e

Power Input: ) walts

Tubes: 2 s, HAS-0:, and 1 DD3E.

Accessories Supplied: Test voke, line eord, und spare
Accessories Required: When a d-e 1 121

1= apphed, o nthinmimeter a 1 o rheostine st

de are required, The Tyre S70-A SL00 £2 R

syitable when the | volinge souree 1s used,

Mounting: The
hestsed
Dimensions: Test set,
10 tiehie=, over-all; test

Net Waight: Test set,

5 inehes
vorke, 1 pouids,
Cadle 1ol I e

$695.00
115.00

AFLIRE
YOREl

DEGENERATIVE AMPLIFIER

T POLAMIZING TEST
SWITCNES ¢ o L

LWSTER NETWOAK
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BRIDGES

TYPE 544-B MEGOHM BRIDGE

USES: T'he megolim biridge s very usetul for
meas Y all LN pes ol resistanees i the
moegolim ranges, These uses include not only
the resistance of cartridge-type resistors, bul
insttlition resistunee ol electrical
machinery sueh as generors, motors, and
translormors; of electrical t‘![||.i'|ll1tl'IIi sieh as
rheostal= and household applinnees; ol single
conductors, cables, and cupacitors; of suffi-
ciently long =ections ol high-voltage eables;
ol paper r:-lr:u"llntf and of slibs ol ill-”!;lﬁli:.'
Volume resistivity and s r']]:III_:_'.l'
and huamadiey
termine . Giuard vonnections are |ht11\i-l(’l| tor
the measurement of three-terminal resistors
such  as multi-wire three-terminal
capacitors, networks, and guarded specimens
of insulatimg materals.

This bradge has heen widely used for meas-

also  the

malerials

with tenmperalnr ean be de-

":|I||l‘-,

urmg the diclectric absorption effects in the
msulation of  electrical maclunery,  truns-
formers, and eable<, Charging-enrrent curves
obtained over time Intervals
from one second to many hours.

cun b l';l.\a|_\

DESCRIPTION: 'k T'ver 511-B Mexohm
Bridge = a combimatum of Wheststone bridge
and vacuum-tube voltmeter,

The bridge is composed of the four arms,
A, B, N, P, as shown for the OPERNTE po-
sition i the diagram at the bottom of the
next page, with the owWer ::]J;llu'ii aeross the
urms, . :lllli I5. and the vacunm-tihe volt-
meter connected across the eonjignte ]l.:il'.-_
A-N und B-1 |
zero, the tibe = solated from the bridge
voltage as shown in the CHECIK position.
with the 11I,t_'|| Fesislors, N aml 1, conneeted
to the grid exaetly ax in the OPERATE posi-
tion. he effects of any
or direct, in the unknown resistor, [/?

For eheeking the galvanometer

\ qu:n_;u‘_ --}‘.--t'll.'nlih;:
and ot

any u]'iif current of the tube will no appenr m

the bridge balance beenuse they are balaneed
ot in the zero adjustment
CHARGE position, i which the unknown
resistor, P, i= pluecd neross the arm, B This
is viluable m measuring the resistance of

There ix also

Lirge r;:]-:u'ilut'_- becase Tull voliae i-;llq\!;wl
directly 1o the eapacitor which cun then
e zero ol the
vheeked al any

l'll.‘ll':t' al o maxunum rate
'_’_:li\.'!!lll!lll"ll"l' cun also he
time without being alfected by i
charge in the cipaeibor,

pesplual

FEATURES: > ''he direel measurement ol re-
sistanees up 1o LODOOO mesahims s meade
])ll-'-il!li' Il_\ Ihl‘ s ol & ‘..'u'in]rll-lltlu- JJI‘-—
teetor, which ahsorhbs o neshable amount ol

power.

> Constant fractional acearacy, regarvdless ol
setting, I8 obtwned by using o resistance
seale that s approximately logarithmic over
ome decade, The efTective seale Tength [or (he
range from 100,000 alims to 10000 megahms
i5 33 inches.

Sehematio eirenit dlingroen of the megolion bridgee,

OW  itvown
*RESISTOR

-0 ’ CHARGE
PleE O— OPERATE
GUARD

-(f . CHECK
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BRIDGES

> The voltage applied (o the unknown resist-
ance 15 held approximaltely constant, regard-
less ol the value of the unknown resistance,
This condibion is necessary Lo measnre instla- A
Ton resi=ianee ltr'n'u'l[‘\'

> Voltage stabilization is used in the n-e
power sunply to prevent surges in charging

current when lt".|.|\;\:;l' resistance ol - £
Hors 1s measured
SPECIFICATIONS -

Range: 1.1 megobun to 1LIOIK inegolins, coversd by e

. s wl 8 S-paasition multiplier sv \ resistines o
P ARMME N poergmodiins el e (st inguist ot Inbinac
Accuracy: =4y on the 01, |, sl 10 mwultiphiers;
44" o the W gnd LAHY sl Moove LM /
Pl M ALY I e with whieh this 4
semtder on the M ELOH NS dinl ear |
Terminals: ALl lighevoltage re insulatod ns

ety sty Vi 0 e erntor, A wnaxvoatin of 12 mea ean e
F'Iowcr Supoly: T'wo t s f puwer supply are The smcanss i 11-1 e

I. . .I,_. - ‘,._ \,.I VLG - e b= e 2Oy W e
RVRD waslbs Baw T haor Dovindgeer, il (=0 0 Malleory” |« i i
W vl I'he si-¢ mnit operstes Trome o 105

woll Coar 100 Lo 25040l - 1o t-evele line. The batters [
THIWeE st st of 2 Na, G Dy Cells sl 35 [Bugrgess in the voltage reguliators, 3 RIS v BROG-C, a 4A L Ballast
N SR A3volt lutteries. This supplios 46 volis Tor the Tube, 2l two Tyes ZLAGHH noon boaps, Al tubes are
tube anode and 90 violts for the test voliage. <upplied

Power Input: v walts nt 115 voles, 60 eveles: wil Accessories Supplied: With u-c power sapply, »

L Tl Fhvs=romiiies i il el Sgunn TR
oz oy TR LLAS g linante current  reguiremments ane 1 1
La =i ot b im o eover ool Wi ey haallast vt
() s Tor ecathiosle heateors amd 7.5 ma Tor aiusde - L - -
are sujipdied with the bmtrery -operaced model

il nak rald

External Bridge Voltage: Terminals are provided so Mounting: =hiello

ehist Bl Dardilpeer wooltongge it b cahatppnies ] frvvn an oxtornnl

Dimensions: Calidner with Fover elosesl, faddth) 844 x

aaree i desivesd, Uy 10 300 volts ean be applivd deneth) 2215 x (icisd Rl P -
Vacuum Tubes: With battory juswor agppds . o 115031 Net Weight: With hatier wiveer <agppal 2y ol s
doteetinr tighet bs sz the 300-valt power supily nses a with a-¢ power <upidy. 2005 pounds: Tyee 3441710, 1414
GITL Y dloteston UN GG fertilier, 5000 reetiior, sd, pounds; Tyre SH-P3, 1V ponads

M LT (i § TR M

544-BA Megohm Bridge, with A-C Power
BUBPIV. 400 0 vt ita et ool
544-BB Megohm Bridge, Battery Operated
(Incl. Batteries). .. ... . ........ ALOOE ' 250.00
544-P3 A-C Power Supply Unit Only . .. .. VGREEAPAUR 130.00
544-P10 Battery Power Supply Unit Only . . . ALOOFAPAUK 40.00

AGIER $340.00

Typry IRG2-A NMegohmmeler, a direct-reading instrument operating on the ohmmeter
principle = deseribed on page 178, A i:u!1l'l'\'~n|u'|';|ll-:l_ direct-reading mesohimmeter,
Typrr 720-\ s ']!'-I'J"ilat‘ll on page 1%7.

These dingrans show the bridge connections for Lthe three positions ol the CHBCR-OPERATH-CHAKGE aWily h.

-, GUARD

T W&

>
S

L 1 \

CHARGE
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BRIDGES

TYPE 1652-A RESISTANCE

USES: The RNesistance Limit Bridge is intended
primarily for the produetion testing of resis-
tors, Lt ean be used to indieate on aometer the
percentage deviation from an internal stand-
ard, to mateh puirs of resistors, aml to com-
pare resistors to a standard sample, T is also
a precision Whentstone bridge for general
resistinee mensurement by the null method.

FFor muanufacturers and users ol resistors,
this bridge offers an acenrate and rapid means
of separaling resistors into Lolerance elussilica-
tions, and  Tor seleeting  resistors 1o close
tolerunees. The manufacturer of electronie
cauipment can use it to advantage in mateh-
ing paivs ol resistors lor aperation in balaneed
cirenits. s aceurney is adequate for all hat
the most exacting requirements in the labo-
ratory, and s ability (o measire resistors as
large as one mexohm withoutl the inconveni-
cnee of adding booster balteries makes it
much more convenient than the ordinary
decade bridge,

The bridge ean also he adapted for use as
the control unit in sutomatie sorling or in-
specting, A sensitive relay, substituted for
the indiealing meter, ean be arranged 1o
aclinle varions ypes ol rejeetion mechanisms.
By adjnstment of the sensitivity of the relay,
end points can be established to determine
tolerances ol 250, £ 100, and =200,

BrsTLe

LIMIT BRIDGE

DESCRIPTION: The Tvyprr 1652-A Resistance
Limit Bridge uges the conventional equsd-wrm
Wheatstone  bridge civenit. The bridege s
supplied from a constant=voltage (d-¢ soree,
andl its indieating meter is enlibeated in per-
centage difference between the unknown and
the standard over o rmnge of 2207, .

A built-in standard  consisting  of  soven
Tyer 310 Deeade Resistors is adjustable from
one ohm to LILLLEL obis in 0. 1-0lim steps,

Mensurements are mude simply by set{ing
the standard 10 the nominal value o the
resistor under test and reading the pereeniage
dilference on the meter, This test procedure
can he greatly aetlitated by the nse of @ test
fisture into which the resistors ean he pliagaed,
and wlineh can be operated in conjuncetion with
a switeh that shorts the meter eireuit prior Lo
removing the resistor from the jie. Punel
Lerminals for such a switeh wre provided.

For the matehing of resistors, the resistor
to be matehed 15 connected 1o terminals pro-
vided and the internal <tandard iz sel 1o zero,

Used as o conventional Wheatstone bindge,
the eireunt is balaneed by wdinsting the inter-
nal standard 1o equality with the unknown
resistor, using the calibrated meter as a null
indicator,

FEATURES: > Rapid und wcenrate for limil

Losts,
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BRIDGES

> Fxtreme simplicity of  operalion, Larce > No baftevies required. Operates [rom 115-
el e ecalorind -_|.;l o ..‘,‘ I;‘.1:|I~ _|[:|l »-:ll'.v!' 3 II:: i '_;.‘.” Vi, ) -eveld |:|||-
for 1O 2 limits 3> Huewed construetion and enclosed in welded

duminnm enbinet

> ouadlv usetul for general resistance meas- :
, - I > \eermey it MmMensure esi=lors 10 4an
L} " ) Bt
accuracy ol +=1).29"
> (Covers a wile resistance ranee — one ohm 3> Inidieating meter can not he damazed by
ne mesalim unbalance of birwda

SPECIFICATIONS

Resistance Range: .\ bt pidee, Fodbirn v 1000000 Relay: When ot v i+ gsed in ploaece of the meter, the

ne i e S ted
il e 1 ternial stamdard: | olun s« \ i g er o hotd A wrent ol
o T pe 1w ) " Ia ) 5 \
Limit Range: \ter | i 2 e 200, witl of 2V 4, S0 mierommperos, 10 1Y 5, sl 25 mieronnipere
i I HTUMA wleimies nges of +=3" o and to 5'’p
Tl 4 inadieatd b woiled nil silver oo

RO Tl q I, Power Supply: 105 to 125 volts or 210 1o 250 volts, GO
Accuracy: \s noit  brid =05 o botter: for Accessories Supplied: A line connector eord and spare
- g y ¢ with internal F Vi

Vacuum Tubes: One Tyre X4 and two Tyre 635U7-
CTY = A are sgpplied withh the instruiment

Mounting: The bridge 1= suppliesd for either relay rack

Voltage Applied to Unknown: The volinge a

Jien gern, A » Dimensions: (iver-u A 19 inches x (height)

™ S

) 5 0"y Net Weaight: 29

P eyee

1652-AM  Resistance Limit Bridge (Cabinet Model). . . XM $365.00
1652-AR Resistance Limit Bridge (Relay Rack Model) A DGE 365.00

A\ Wheatstone 1-':!!;_1' for the mecohm ranee, capable of measurements lrom (0.1
megohim to 1,000,000 megohms, is desceribed on page 92

sSeheimt e cleent dimgeaes of the Tyer 1052=0 Roeststamee Lo Beidge

+

— —PERCENT+ __
A A

25
5
g2
C ]
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BRIDGES

TYPE 1690-A DIELECTRIC SAMPLE HOLDER

Uses: The Tyrr 1690-A Dicleetrie Sample Holder s
a mivrometor-riven sanple holder of the Hurtshorn
I'.pn “ intendl inun wily for men=urement uf thielee-
Uie nonstant and lis--i|rnlun [etars of specimens of
dielectrie materids i the forng of standard ASTM
2% dimmeter Jis It ean be used, for esample, with
resonant  cireuits for susceptance-varintion or  fre-
queney-varition measurements,  with  the  Tyer
T16-C Cnpaeitanee DBridge or the Tyee 821-A Twin-T,
with the Ty S7T-LD Slotted Line; or wath the
Tyrer 1602-A Admittanee Meter,

=.

DESCRIPTION: \ precision miierometer serew drives the
movabile grounded electrode with respeet to o fixed
insulated clectrode, The serew adiustment is o large
instenment kuoby, inoconteast to the smadl thimble
emploved in the usual  mmehinist’s  micrometor.
Attached to the knob i an aceurately divided deam
which indieates the spacing hefwern eleetrodes. The
micrometer serew Is cloctrivally shanted by o metal
bellows, ussuring positive low-resistanee connection

at all times. A release mechnnist s neorpornted in
the design of the movable eleetrode, so that when full
positive contiuet is mnde between the two electrodes,
the drive disenguaes, thus proteeting the mechanisin
aainst mechanieal stress, The same design feature
also provides better contaet hetween eleelrades sl
specimens when the surfuees of the latter are not
exactly parallel, since the movable electrode will
adjust itself Lo the plane of the specimen surface,

A vernier capacitor with neapacitanee range of 5 guf
ig also 111'0\';1](11[ for use in delermining eq pu-lt‘m:-a-
lm'llerlu'nt-r in the suseeplance-variation melhod. "T'his

meitor is of the eylimdrical type, the movahle
evlinder buing a predision wicrototer serow. Ten
furms of the serew cover the range of 3 wal, ol the
drum atiached 1o the serew is aceurately divided into
A0 divisions, each <-nne=|mu-11m, Lo ] ppf,

Iluﬂl nsse! nl:Iv 1= mounted in o oragged alominum
pusling, which shiclls the assembly on four sides, The
shiclding is completel by two removable cover plates,
whileh permit aceess to the electrodes.

Connection to the electrodes may be made by
Tyrre 874 Conxinl Conneetors or by Tyee 274 Pin
Connectors, Adaptors are provided for mounting the
Tyre 1690 Diclectrie Sample Holder on the Tyre
716-C Bridge, and on the Tyee 321-A Twin-T. An
wlditional adaptor for conneetion 1o the Ty 871113
Slotted Line and Tyre 1602 Admittanee Meter is also
availuble, The arrangement of the terminals s sueb
thit the holder can be mounted on a bridge with the
panel in vither the hovizantal or vertieal divection,

FEATURES: 3> A diclectrie specimen can he mensured
over i wite range of frequencies using the same holder
but different measuring cireuits.
> Correctivns lor edge Tringing and steay
are Laken e ol Ty e eadibieation.
2> Rigid custing supports entive shracture,
> L:u‘l,_l- eusily rend dinls,
> Complote shiclding.
> I'l(’\:\nhh' — pan be used with a momber of diffee=
el hrul;.o.- or other measuring cireaits,
> Precision calibration provided,
> “Floating”  electrode  proteets
'l[.t'lill-’i injury.

capaeitanee

precision drive

bl ]Iar!wlsuru and W 1L \\ ard, Provsodities of thio Tostilution
sbrionl lneineors, v, 7 L R R T

SPECIFICATIONS

Electrodes: Dimetor. 2000 ineles =0,0025, Surfaces
greogropnd oprieally lat within o few wavelengt s,
Electrode Spacing! \djustable from zera 1o 0,5-inch
maximtin., The spaving s indieated direetly by the
microneter Temding.

Vernier: Incremental espacitpnee is 5 paf nominal.
Calibration: For the main capacitor & chart is provided
siving the enleulred air enpaeitanee a= o fHunetion of
spacing. A ecorrection ehart is also provided with each
holder, giving the measived deviations from ealmilated
vilie= over the ponee Teons 300 oadls to 10 mils spaeing. In
aeenndanee with recommended AT praciice, this
endibration i retferred to the caleuatated geometeie valie
ol i =paeingd of 100 jnils,

For the vernier eapacitor o onrrestion ehart i< provided,
fronn whieh capaeitanee iferences ean be determined to
an aecoirney of 0,000 et
Zero Capacitance: Approxnoately 11 puf.

Frequency: This type uf spocimmen holder mtroduees 1o
signifiennt error at frogquencies helow 100 Meo Ar higher
frequeneies the technigoe of its use has pot been e ly
established, but =atisfactory results can be oblained for
many types af measurements,

Accessories Supplied ! I'v i 1590-P1 Adaptor Assembly
for mounting 1o the Tyres TH-C Capacitanee Bedee wnl
the Tyru 821-A Twin-T.

Accessories Available: Tyer 180-12 Adapror Assenn-
hly for connesting for Tyee ST LB Slotred Line or Ty
LE02- N Admittanee Meter,

Mounting: Supplied with & wooden earrving ease. A
drawer in the ease provides storige for hinrdware, and a
spring elip holds the ealiiration elinrts, whiceh are mpuntod
m aluminmm holders.

Dimensions: Over-all, mounted on adaptor,
x 41y inches.

Net Weight: 334 pounds.

6ly x oy

Tupe iovde Ward Pricy
1690-A Dielectric Sample Holder ...... .. ... ....... Llasdramaaol | AR $395.00
1690-P2 Adaptor Assembly (for Type 874-LB Slotted Llnn] seessssswesisy  LOVALMOUNT 30.00

PATENT NOTICE. Sce Notes ¥ and 4, page vi.
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TYPE 578 SHIELDED TRANS

USES: The Tyre 578 Shielded Transformer has
heen designed for use in direet-reading a-¢
':'I"ni:,u"- L} |.‘u|l:1It' the ]iT':rfL’,i' fll‘nln l'li:l.[]!_’,l'.‘-i nI'
clectrostatic potentinl in the external eireuit
and to rednee the ellect of the |':|.]!;I.1‘i!;|l'l\’l- of
this external eirenit to ground. It cun also be
used Lo isolate any measuring cireuit from the
rencerator or detector and to Ill'l\!]lll'i' a bal-
.'tll!'l‘:i ul]:plll lrom }:I'mlnlit'll Fenerator.

DESCRIPTION: The T'yre 578 Shielded Trans-
former is provided with twao one
around each winding. A third shield effectively
aronnds the core laminations 1o the case.

FEATURES: » The intershield ecapacitanece is
less than 30 puf so the total added t‘:llm:u‘il:tl‘n'f—'
placed across the bridge arms is less than
SO ppl n ll!n.'ll't' of the Iiﬂll:t”_\‘ large and un-
known generator-to-ground capacitance.

> Wide ranges of frequency and load im-
pedance are covered by each model.

3> All models can be used step up or step down
from generator to bridge.

SPECIFICATIONS
Turns Ratio: 4 tu |, ur 1 10 4,
Frequency and Impedance Range: See tuble helow.,
Capacitance: The direct ecapacitance between primnry

amid secondory windiogs is less than 003 uef: that between

shields.

{ Bolow

st ed

Cironpncdesd

ni

1npee doee | geross

that the win

the primory and sevondary shielids s less than 30 puf,

Average values lor the eapacitanees in the diggram wre;

4 N AT /L PR e — each 2000 sl

G o5 5 06 Bt oo baksif e n i 05 ppf

Rets K5 s oiiin melig bbb wlitevs 3.8 07 ench 70O unf

A RO S0 upuf
Winding Inductance: Approxupately equal to the

aupure of the sumber of turms oltiplied by 3.5 x 1079
(See tnhile heliw. )

D-C Resistance: (In olims) approximately 30 times the
indaeranes in henrys

Applied Voltage: T'he high-tmpedunee winding of Typres
GT8-A or <1V miny be conooeited diveetly seross a LLa-volt

hestiry s,

S to G=envele Hoe of the npedanee connected to the

ather windhiug cqguals or execeds the lowest value mven
nniler in the table below. The Tyex
ATS-1% tnay e vt it 25 evoeles under the =noe conditions,
Cyres S7T5-A or =1, the low -irlllnr'." 1

low ftnpes s

For wee winding
oy he conmected directly to a 115volt, 50- to G0-cyele
line provided that the resistanee across the high-tnped-

I« 10,000 abpns, The Tyer 378-B may
25 eyveles under the same conditions,

anee winilinge exo
sl
Insulation: The insulation feom winding to winding and
froum witiding= to ease will with=tand 1000 valts, peak.

Mounting and Dimensions:
mionniled in Model B enses (see puge 165 for dimmensions).,

Net Weight: 2! poumds.

Tvie nl

hese transforiner o

Law-1mprdanc High-lmy

Tupw Turns Freguency Ruauge® Winding "
578-A 60U 1o 2100 30 eveles 1o 10 ke 50 2o 5 K2 1 K2 o
578-B | 1000 1o 4000 20 eyveles to 3 ke GO 2 po 66 k€2 1.2 K4 o
578-C G0t 240 2 Retod00 ke 20 210 2 RE10.1 K4 to
=3 I:--I-- }' vigaes are lor transmission within 6 db, AL extremes of both unpedance amd Droguen

GENERAL RADIO COMPA
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BRIDGES

FORMER

plee supgdued ironirch a0 ddomlile
W hen ense = gronppeled, the eaponn-
ench enpacinance e 1= 10 puf, Notwe
ehil on the bridge stde s a0l groumded

but is Hosting.

Cade Word Price
100 k&2 FALBLE 525.00
120 k2| reExNoOn 25.00
W RS reremn 25.00
¥y ranges, the Lransimssiun may Le down
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AMPLIFIERS

USES: The I'yvin

1231-8 Amplilier and Null
Detector can be used as a high-miin :lIll]ailli!.‘I‘

for general lmbormtory use or as a4 sensitive
vistial nill detector for bridge measiurements.

For an aural imndieation of the null ;hril‘ll
the amplitier can be used with head rele-
phones. It ean also e used as o pre-amplifier
for l‘|‘_\‘~l:|1 lnln'l'u;i}nmr-, '.illl:lli.ll!l |J:L'l~;1l|_}.‘5‘
and t'.'llillnti’-l';l_\' llm'i“ll'—l'ﬂjll'*_

With a suitable crvstal detector it ean be
used as o sensiive indieator for amplitude-
modulated  high-frequeney voltages and s
recomnended  for u=e us g standing-wave
indicator for measurements with the Type
874113 Slotted Lie.

DESCRIPTION: The instrument consists of a
high=ganin amplifice with ao output stage (hat
ean he opersted as oo hnear amplifier Tor
genornl lLihoratory use or as o logarithmie
amplilier for noll-detector use. The  panel
moter indicates the amplifier ontput in two
ranges, serves as o null mdicator, and is also
usedd vo chieek the condition of the battery.
The nnll-detector response 15 approximately
logarithmie over a 40-db range. A 30<h
mput attentzitor is provided for attenuation
of high wput voltages. Fither 1 BAAS baitery
pack or the Typre 1260-A Power Supply can

TYPE 1231-B
AMPLIFIER AND
NULL DETECTOR

(and Standing-Wave Indicater)

b F!Lh‘i'-l 1\'ii||ill Illt‘ cabimet to operate l]a,r
mstrument, bl n\l’l'-.lu performanes = =ome—
what hetter with the battery
itors ot both wput and owtput jacks isolate
the wstrnment [rom direet current i the
external cirewnts o which i may be eon-
nected, A Lilter jaek on the panel of the
=t riumoent permits imsertion of an anfireso-
nant lilter, such as the varions 'yee 1231-P
maodels, in the grid cireuit of the last staee
for modifving the frequency elirmeterisie.

FEATURES: > Plainly  labelledd  push hatton
controls make the ll|\l'|'.'ali-lll ol the ;|tn§l|H1t‘l
simple and convenient

> Input and outpur terminals arve arrnnged
to take Tyrr 274 Phigs,

> The self-contained meter makes the masfru-
nment o very conventent detector Tor |a|';;lgr-
megsurement s,

> [lurmonies or noise outside the opeeating
frequency range are easilyv amd elfcetnively
eliminated by the nsertion of lilver units

> Meter balhisties have bhoon chiosen 10 give
:':llnll Fespotise \\ll]‘l P
This feature reduees to g minimum the tme
neressary Lo locate w null or o ceadd Hhe maeter,
with @ conzequent speeding-up of the mews-
urement procednre,

Bloeking (TR

overshoot

SPECIFICATIONS

Input Impedance: | iegobon in paradle] with 20 gpi.

Maximum Gain: Grester than 883 db ar 1 ke with o

tnegolim ol

Meter Scales: NulRR M seule: This seale i= Use ot nor-

s

It 1

brnted approxitustety o volt= with an aeearacy of

tinalls =l Vo soswmitoar 1o gl ilier oottt vl

rending of 3% & of 1l seanbs

SEN3 seale: Tios seale is nssl lor dietormiming ratios

g
i
i
4
¥

’fEIB'
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of valtnges siveessively applicd to the inpul termiinals,
n= in -|:III*IIIIR WA s =P - 1t i~ ealilwsred
uappeoxtinntely s Qeedbwds with an arlatvaes g, Thus
woentin exgoessod In decibols is oldained Ly sulitrpering
one trter readhing feome anot ber, Hatios =0 obuaaned are
avcgrare within 89, of the correet value in devihels,
provided ut least one of the readings i< above lalf =ceale.
No separate seale is provided for NULL DET opera-
tion, sanee aenwil rewildings nre nov needed.
Null Detector Sensitivity: Les= thun {0 icrovalts
input is required 1o give 1075 indieation on the meter
at | ke
Ampliﬁer Sensitivity: Ltz than 25 tterovolts mpul
at 1 ke for 10, mdiention on SENS mage of the meter.

Output Impedance: \pproximaltely S0,0000 ahimns,
Maximum Output Voltage: 5 volts into 20,006 ohins;
20 volt= oo 1 mgolan

Noise and Hum Level: The open vireuit noise level is
les= than LS solr at full gain. When the Tyes 12651\

AMPLIFIERS

Power Supply is vad, the open cirenil aoise and ham
lowe] 7 s~ than | vale,

Freq uency Respcnse: See o eprve on peeee ioe e,
Tubes: The instrament veguires two Tyen LA and one
Tyrr 1DS-CT Tabes, wlidely gee <hipmsl insondled,
Power Supply: Burgsss BT AN (Sienn]l Corps BA4S)
Battery Puck = supplicd in pluee o the instruent,
When a-¢ =upply 1= desiretl, the Tyre 1200-A Power
Suppldy (20 puge 101 cun be jesed

Battery Life: Between 200 and 250 hours at 8 hours
per day.

Mounting: Awailubde cither for 19ueh relay vk or
monnted 10 a2 walout eabinel, Relaveraek mundel can e
oblained i combination with Tyee 125105 Filters and
with Tyree 1261\ Power Supply. See price list holow.
Accessories Available: lilters, {or providing frequency
diserisomation;  acljustable  ealibeated  attenstor; as
listasd one next jas g Where shivl sl it anil st
are dosiced, Tyre 274-NE Muteh Conds <hinld be sel.
Dimensions: 1214 x 8 x 10%] jnehes, over-all.

Net Weight: 24%) poumls, invlnding utteries

CABINET MODELS

Tiuw Code Weoed Price
1231-BM Amalifier and Null Detector, battery operated VALID $250.00
1231-BMA Amplifier and Null Detector, a-c operated. . .. VENUS 370.00

Filters, as vegure], shonll e gnlered as separate items.
RELAY-RACK MODELS

T wiw Covle Wonrdl Price
1231-BR Amplifier and Null Detector, battery operated VALOR $250.00
1231-BRA Amplifier and Null Detector, a-coperated . . . . VIGIL 370.00
1231-BRF Amplifier and Null Detector, battery operated,

with Type 1231-P5 Filter. . .. ........... VIGUR 450.00
1231-BRFA Amplifier and Null Detector, a-c operated,
with Type 1231-P5 Filter. . , . ........ .. VILLA 570.00

TYPE 1231-P5 ADJUSTABLE FILTER

USES: This filter is used with the Typer 1231-B
Amplifier and Null Deteetor to reduce lar-
monics  and  background  noise i bridge
measurements, [t ean be set to any one of
eloven fixed Trequencies, inclwding those at
whieh the Typr THG-C Capacitance BBridge
i5 (livect pending,

DESCRIPTION: The filters nre purallel-reso-
pant cirevits, consisting of toroidal mdaetors
tuned with fixed eapoeitors to the eleven
frespuieneies, any one of Which ean he selected
by a switeh. Terminalz are provided for con-
necting an external capaeifor (o tune (o any
other frequency between 100 ke and 20 e.

FEATURES: > IZach of eleven taned frequen-
eies is quickly avudlable.

» Any resonant frequeney from 20 eyeles to
100 ke ean be obtamed with external capaci-
Lors.

> Low insertion loss, in certain cases an
actnal gain,

Tyre 1241-P510 with Tyee 1231-BRRA Amplifer and Nall
Detector. This sombinntion is a Tyvee 1241-BREIA as
Harenl i lwrye,

> Sharp  anti-resonant  tuning,  selectivity
against second harmonic hetter than 30 db.

> Toroidal inductors nsed are highly astatice.
> Complete eleetrostatic shielding.

> Can be inserted m greid eiveuit of any con-
ventional Class A amplifier.

SPECIFICATIONS

Nominal Operating Frequencies: 50, 10, 2000, S0
eveles; 1, 2, 5, 10, 20, 50, 10 ke,

Frequency Calibration: Wiilun =27,
Insertion Loss: Between G-db los= and 6-db gain, de-
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AMPLIFIERS

potding upon frgoeney,

Selectivity: Hottor tlein 50 db ngainst the second hnr-
e

Terminals: Shidelded eard wmd plug for conmection to
Tyres 120 Augdifier sl Nall Detevror, Jack top terini-
nals for connecting external eapambors,

Mounting: Awuinmn enbinet for betel use. Also avail-

Ty

1231-PSM  Adjustable Filter (Cabinet Model). . . . .
Adjustable Filter (Relay-Rack Model). .

1231-P5R

TYPE 1231-P2 AND TYPE
1231-P3 TUNED CIRCUITS

Tipw Fr yHeney —
1231-P2 400 and 1000 :yr.les Giwte
1231-P3 | 60 cycles. . R

able for relay rnek monoting in conjunetion with Tyvee
1231-B Aaplifier nmd Nall Deteator. Sse prive list holow,
Dimensions: 'ront panel, theight' 7 < (wideh) 6l€
inehies. Cabinet, (depthiy 975 inelies. Internal <shield bhox,
(height) 815 x (width) 1'% 5 (depth O inehes.

Net Weight: Camnplote, U pound.,

12 tmanens,

Cewle Ward f‘rir:
ALDENR $£215.00
ADONRE 215.00

These filters are purallel 1uned eirenits that
plug into the Ty 1231-B Amplifier and Null
Detector, lor suppressing hurmonies, noise,
and hum in single frequency measurements.
The two-frequency model, Tyre 1231-1°2, is
provided with a switeh for shifting from one
frequency to the other.

SPECIFICATIONS

Tuning Accuracy: 27 at low voltage levels, eorre-
spording 1o normal usage. At higher voltage levels the
inductanee, and consegquently the resonant frsguency,
changes.

Attenuation: At least 25 db 1o sevoml harmonie.

Mounting: Standanl deawnesteel ese, Model O (see
page 165 for dimens<onsi. A plug and 21 inchies of <biolded
cable are providel for eouneeting o the Tyree 12351-1
Amplifier andd Nudl Deteetor,
Net Weight: -‘"‘i poinls, both nsdels

Cowle Ward Priee
e AMBLE $25.00
T ate il AMPLE 20.00

TYPE 1231-P4 ADJUSTABLE ATTENUATOR

USES: The Adjustable AMtenuator is used with
the Tyew 1231-13 Amplitier and Null Detector
and the Ty 874-LB Slotted Line to measure
standing-wave mtio, When so used, it in-
crenses both the range anl aecuracy of meas-
wrement over what ean be obtained with the
amplifier alone.

DESCRIPTION: The T'ver 123111 Adjustable
Attenuator is a high-impedanee resistive volt-
age divider covermg o range of 80 db, with
three 20 db steps and o 20 db potentiometer,

SPECIFICATIONS

Source Impedance: 30 kiU — upprosimntely soqual to
output apedanee of erystal detoctor in slottsd line ut
low voltnge lovels,

Load Impedance: One megobim or greater,

Initial Insertion Loss: \pproxinately & b,
Attenuation Range: 50 db; dial eun he read to nearest
testhy dh.

Accuracy of Attenuation Increments: 0.3 db or
better when alln'l‘xllul between rated souree and load
tapedunees, Additional errors ensel Dy souree tingped-
anee between 15 k2 and 00 KUY pre less than 203 db,
Frequency Error: Negligible bolow 2 ke,

Maximum Input Power: ', wair.

Terminals: Input, Tyee 935W Binding Posts; Output,
shiclded ecable with Tyex 2741 Shichled Plug o §it
amplifier input terminals,

Circuit: Maodified voltnge divider.

Mounting: Metal ealinet.

Accessories Required: One Tvyre ST4-132 Pateh Cord
for connertiots botween <lotted Hoe and attenaator,
Dimensions: 5'4 x '3 x 415 inehies, over-all.

Net Weight: 2 pounds, 11 ounees.

‘_T':IN B - L f’mE Word = Pries ___2
1231-P4 Adjustable Attenuator. . . ... ... .. ... ANNEX $52.50
874-R32 POl ool ooy o050 vio sruenedunes COAXFITTER 575
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AMPLIFIERS

TYPE 1261-A POWER SUPPLY

USES: The Tyrre 1261-A Power Supply is an
a-¢ power pack for use in place of batteries
1 battery-operated instruments where con-
nnuuu.- operation, such as production testing,
mukes it desirable to operate the instrument
from an s-¢ power line. The power pack is
interchangeahble electrically and mechanically
with o BAUS (Burgess Type 6TAGO) battery.
[t can be used in the following General Radio
instruments:
Tyre 720-A Heterodyne Frequency Meter
Tyre 709-A% or -I3* Sound-Level Meter
Tyee 1231-A% or -B Amplifier and Null De-
tector

Tyre 1550-A Octave-Band Noise Analyzer

DESCRIPTION: This power supply is a light
compact unit that fits into the battery com-
purtment of General Radio instruments which
nse the BALS battery block.

\ selenium rectibier and L-=C filter with two
flushlight cells loating across the output pro-
vide a low-impedance well-filtered and regu-
luted d-¢ Glament supply. A conventional
vaeuum-tube rectifier and R-C lilter provide
the plate supply. A four-terminal output
socket fits the plug on the battery ecable of
instruments which use the BA4S battery,

Octul Selector Plugs inserted into a socket
on the top ol the power supply make it possi-

*Now ubsulene.

ble to select filument and plate voltuges for
virious needs.

FEATURES: > Filtering action ciuivalent to
that of a large cupacitor and essentially eon-
stant filnment voltage arce obtaimed by loating
two flashlight cells across the output filiunent
supply.

> The life of the flushlight cells is practically
equal to their shell life. A small relay, huilt
as part of one of the filter chokes, opens the
circuil when the instrument is turned off, so
that the cells will not run down.

> Quick interchangeability with the BAJ4S
battery bloek is possible.

SPECIFICATIONS

OUTPUT:

Filament Supply: 1.5 volts or 3.0 volts: maxinmm
eurrent 330 i, Norosl eurrent necded llllulu.,h illll..r
choke to operate relay is 300 mn. A bleder resistor s
needed in the seleeior plug i the load current s less than
this value,

Plate Supply: When the power supply is operated
from n 11o-volt GU-gyele line and the normal filaoent
eurrent of 300 mu 15 deawn, the plate supply has the
fullewing charavteristies:

1o wolis open elrenit LOT volis at 3 ma
SU voll= 2t 5 mn 72 volts a1 T ma
Muaxiuun outpul eurrent N oy

Selector Plugs: OUne of the following is furnished.
Plesse specify type wanted,

Selector Plug 1261-P1 — Provides proper voliages
for Tyre 754-A Sound-Level Meter, Buttery Plate of
sound-Level Meter must be replaced by four-terminal
pliae to fit oulput socket of Tyee 1261-A Power Supply.
Full seusitivity of instrument rannot be used. Atenuator
serting= below 30 db on B and C weighting networks and
Lielow 40 db on the A weighting network are not recom-
mended,

Selector Plug 1261-P2 — Provides proper voltages
for Tviee 750-B Svand-Level Meter.

T

Salactor Plug 1261-P3 — ["rovides proper voltages
for Tyver 720-A Heterodyne Fregueney Meter,

Selector Plug 1261-P4 — Providos proper viltnges
for Tyee 1550-A Octuve-Band Noise Auidvsor nod Tyee
1231-A or -8B Amplifier and Null Detector,

Selector Plug 1261-P5 — I'a he wired by eustomer
to meet his own reguireinents.,

Hum and Noise Level: Suflicicntly low to dssure
sutlsfuerory operation of nstruments listed under condi-
tions spoeeificd.

Input Voltage: 105-125
eyveles,

Input Power: Approximately 10 walls,

Tube: One B116 is used, and is supplied with the instry-
nent.

Batteries: T'wo Burgess No. 2 uni-cells which are Honted
across the output of the Filmnent Supply sre furnished,
Accessories Supp.ied: Line counector vord with ON-
OFF switch.

Terminals: A four-termina! output socket fits the plug
on the hartery eable of the Tyre 7349-B, Tyre T20-4,
Tyre 1550-A and Tyre 1231-A or -1,

Dimensions: (Length) 10 x (width) 214 x (depth) 5
inchies,

Net Weight: 734 pounds.

(or 210-25()) wvolts, 40 to 60

Cede Ward _P rice

1261-A

Power Supply. . ............

NUTTY $120.00

When ordering, speeily type of selector plug desired and Ly pe nnmber and seral nuinber of instrament
with which power supply is to be used. Extra selector plugs cun be supplied at a price of $1,23 cacly
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TYPE 1233-A POWER AMPLIFIER

USES: The wide frequeney range and high
power oulput of the Tyer 1233-A Power
Amplifier muke 1t adaptable to many uses in
the eleetronie amd electro-aeoustie laboratory,
It ean drive acoustic generntors at levels up
to 15 watts, and henee is particulary useful
in the development and testing of awdio-
frequency and supersonie-froquency  equip-
ment

At standard broadeast frequencies it ean be
nsed i congunetion with o low-power oseil-
Litor to excile antennuas {or measurements
with dellection-tvpe instruments. With its
input conneeled to o tuned antenna, it can
drive a Tyer 1931-\ Modulation Monitor to
monitor remote Lransmillers,

A voltage-output  connection ig provided
for amplilying oseilloscope deflection signauls
over a range of 20 eyeles 1o 3 megacyeles,

DESCRIPTION: "Il amplifier consists of three
push=pull road-band stages and three pos-
sible output cireuits, seleetable hy a runge
switeh, as shown i the simplified sehematie.
The illil‘l\i:l::.l' l'nll]‘|lll;{,.- are of the series-
peaked type, designed for constant gain up
to 5 megacveles, The input stage funetions as
a phase inverter by virtue of a high common
cathode resistor,

Hl‘!};\l’:l‘l‘ I)llli)lll lrll“.‘l‘!tr“\l'rﬁ anr l],."';l‘fi fnr
the 20e-to-20ke and the 20ke-to-1.3Me mnges.
Both transtormers are of toroidal econstrue-
ton.

For the 20c-10-3Me runge, push-pull output
is supplied through a series-peaked video net-
work. A\ gradual roll-olf above 3 megacyveles
vields excellent transient response.  Pulses

with rise times as short as 0.1 microsceond
can be amplificd with neghigible overshoot.,

Tyre 874 Couxial Connectors are provided
at the mput and output. Groundel hinding
posts spaced # <inch from the center condue-
tor of these connectors permit conneetion 1o
be made ulso by means of Tyer 2940 B
Double Plugs if desired. “I'wo insulated bind-
ing posts are provided at the output, which
are used when baluneed output s seleceted.

An output volimeter is provided, which
indicutes the output terminl \'llfl.‘q.'_l' on the
20 to 20,000-evele vange and the 20Kke-to-
LaMe range, On the 200-t0-3M e range, the
ontput voltmeter is connect®d to the grounded
output terminals, whiel are not used [or this
range, making the voltmeter available for
external use gr permitting oo external jumper
to be used to conneet it ro either of the
bulunced owtput terminals, The meter ean
also be switehed to indieate the plate current
of Lhe output amplifier tubes

'l.h!’ \Ull'“l'“'l' ses 1l \'.‘"[.ll ||i1illl' |'t'l'|i“l'|"‘
in a bridge cireuit to give a full-wave-avernge
indieation

The high-vollage power supply uses selen-
mm reetifiers in a full-wave voltage-doubling
ciremit and u twossection LOC Glier. A bias
supply, also using selenium rectiliers, pro-
vides lixed bias for the oulpul shage.

FEATURES: » Wide [requeney runge.
> High output.

2> Astatic ontput transformers,

> Dutput voltmeter 1= provided.,

> Lixeellent transient response,
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AMPLIFIERS

sehematie Jdingram of L

P'yvew 12848\ M"ower Amplifier

SPECIFICATIONS

Frequency Range: 1'liree mnges are provided:

For power, 20 pyveles 1o 20 kiloeveles,

For power, 20 kiloeveles 1o

Fur vollnee, M evelies L

Power Output

M- to=-2Mke range 13 watis from 31 ¢ ko 13 ke: 8
watis it 20 v and
L= 1.5Me runge 15 wurts fromns -
A [
1 A al

grenter

Voltage Output: 20e-10-3Me rmn Penk-to-peak,

150 volts balanesd, S50 volts grounded

vl put  dlrope

Tuned Output: The ovailable powes
1 gnivelee on the 20k

ropidly above 1.5 g

runge. However, il desired, Tul output enti e
uph 1o S megaeveles, by disconnecting existing lends amd
connecting o suitable external tuned eireust from plote

Civpe 1oy prhiate coge om e ot gt tubes gmd conmeeting 1he

ventber g of Phis eirenit to the high vollage plate <upply
Load Impedance:

2e-to=20ka runge — G0 pr 150 ohms, bolaneod] or
gronilisd

200keetir= L IMe prnpe

At =N e e

S b=, wrotlivl,

dellection=plate termdnals  of
enthodearay oseillaseope, conbeetod with Sh-ineh el
sl with oo offeetive fnpit resistainee of ot loast one

o Dol or

tegahiie, Chgpogd s 1 oty
Transient Response: 20c-to-3Me range —

v el O e clse Lthine, with neghisible ovop-

Vpijarox-

Jonpint
Input Voltage: Less than 0,2 volt for full owtpit
Input Impedance: 100,000 ofins in parallel with 27 uul

Ceronnded

Distortion: lass 1}

Noise Level: inge, B0 AL helow 15 waits
o
2ike-10=1.3N e rauge, 70 dh below 15 wates Wit
S tedd N e rang han (.3 volt peak-to-peak

Frequency Response: Scc 1y pie

Power Supply: 105 1w )

oy eles A

]

1233-A Power Amplifie

PATENT NOTICE., See Notes 3 and 4

GENERAL

Power Consumption: Approximstoly 140 wiaits at 15

vl s outpat ; approxitnately 1240 watts at ety ol paat

Voltmeter:

Hangs 150, 50, puid 13 voli= Tull Jde

e =557 o (ull ,

Loanponstbinmne 15 ki Lie aed to 5 M
Mounting: The puanel is desagnied (o
ety rely rovks. Dt rosen <« nre suppliod
i table 1
Tubes: = = BACT 2 BALGT

- i I 6l

Terminals: Tyre 571 Conxinl Terminals at e
vutpot. \djnrent grouml puosts for monmeeting Iy e
25 0-MB Mg e Lrvvislnd

Fwa insilated binding posts for balaneed ogtpat
Accessories Supplied: Seven-looat pwer eord: Lwo Tyre

25 -MB Doulde Plugs: 1w spare e Tuse=: 1wn Tyre
ST 1L Cable U onnoetors

Other Accessories Available: T'vix ST4-H21 Puteh
Cordds: Ty ST Connieetors and Adagitor=
Dimensions: (\Width) 11085 x (depth) 184 % (height)
-

7' invelies, enveerssll

Net Weight: 15 s ponnls

Typieal response curves for the three amplifier rangses.
The 2eeyele-todmegnoyele range ix given o simooth
roll-off at the ligh ond to assure good trnnsien respuonse,

Coile Ward I

 $525.00

ANGER
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AMPLIFIERS

I'he Tyre V15-AK

Direer-Curvent Nmplifier with 2 S-milliampers Recorder manufactursl by Esterline-Angus o,

TYPE 715-A DIRECT-CURRENT AMPLIFIER

USES: The T'yvree T15-A Divect-Current Ain-
plifier is designed primarvily for use with the
Isterline-\ngug S-millinmpere recorder, This
combination of amplifier and vecorder is
ecapuble of aceurately recording small d-e
voltages and enrrents In addinion 1o its
obvious use as a recording d-¢ milliammeter
or milliveltmeter, it has o number of applica-
tions i process control and i measurements
in physical and ehemical [aboratories,

Sinee the introdaetion ol this amplifier, it
has found application 1o o wide variety of
imidustrial and researeh problems. 1t has been
used for the recording of frequency and for
n-;-.u'din_u the modulation level of broadeast
transmitiers. Other applieations inehude the
recording of the insulition resistanee of elee-
trical  mnehinery  during  dehydration, the
mesnsurenient of the emt of electro-chemical
cells, the recording of Iite tesls on vaeum
tubes, and the recording of sound and vibra-
tion intensities. The mstrument may equally

well be used to opernte from photoelecirie
cells, resistance strain gouges, resistuncee ther-
mometoers, and similar devices,

DESCRIPTION: The amplifier iz a highly stahle
a-¢ operated instrument and gives full-seale
output over a range of mput voltages from
0.1 volt to 1.0 volt. Means are provided Tor
seleeting input resistances between 100 ohms
and 10 megohms.

The cireuit employs three pentode tubes
for the amplilioss in o degenerdive eireuit
arrangement giving high stability of calibra-
tion. A bridge-type bulaneing network nsing
a voltuge regulator tmbe provides for halane-
ing oul the stoudy plate current in the meter,
g0 that the meter indicates current cliunge.
Both fine and conrse zero adjustments are
Pron wled for FI'Hi[iE\ the meler for normal
zero, The cireuit is unalfected by ehanges in
plute voltage caused by normal variations in
w-e supply voltuge.
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FEATURES: » High guin and simplicity of
operation have been combined with stability
of calibiration

> A wide runge of input vollages and resist-
ance combinations ean be accommodated.

> Varintions in the temperature of the
cathode of the hirst amplifier tube, a eritical
point, have been overcome very l'th‘t‘TI\'I'l_\'

AMPLIFIERS

by using a regulating transformer and a fila-
ment ballast lnp. This system mamiains
the heater voliage constant for line voltage
changes from 105 10 125 volts,

> A-C operation and small size make this
amplifier a convenient adjunct w the graphie
recorder.,

SPECIFICATIONS

Range: The instrmment is provided with four eafibrated
riniges, seloeted by means of o switeh, giving 5 milli-
noiperes Jinear outpul in the recorder viecuir of 1000
olims, Tor mpul voluges of 0.1, 0.2, 0.5, and 1O vaolt
applied st e gt tersnnads with either polaeity. e
wiin s best exprossed as o trunseondietanee; U mnuxi-
i vadue 1= SO000 paerouhios

Accuracy: As o ealibrated voltineter, the aceurney aof
calibrstion is approsimately 1% of full seale. this acen-
rury being oainuained over a consuderable period of time.
Input Circuit: Meuns are provided fur selecting any
ot of a tutnber of NPt resistanoes, so that the instru-

taont tot omly s an adjustable INpUL resisiance but enn
serve n= n vilibented millivoltmeter or microammeter,
The input resistunees range i powers of 10 from 100
olins to 10 megolious. Short-cireuit amd open-cirenit posi-
tions are al=o suppdied on the selector switeh

For those appliration= where relntive values only are
of interest amnd where the voligge availlabile exeemds 1 volt,
ove of thie switeh positions onnects the input to a van-
alde gain comtrol, =0 thnt the voliage applicd 16 the first
eridl can e adjugs=ted

o any diesired value, The ingan
o=1Tion i approximately 150,000 ohimns.
Grid Current: The grisl current in the input cireuit is
b than LR nneroiupere

Output Circuit: The output eircuit is designed o oper-
o Sernilfinmipere meter mounted on the panel and an
roal toeter or deviee sueh as the Esterline-Angus
Semitllinmpere recorder, and is provided with o manunlly
adjusted eompensating resistance. The eotnpensating
resistutiee 1= mdiusted o allow for the resistanee of the
extornnl deviee, so that the instrument alwnys works
it a normal resistance of 1000 obms. Althemgh the
instrument  funetions pecfeetly  when  operating  into
rosdatinees Teom O ta 2000 olis, its enlibration is affestod
slighitly 31 the toad impedanee devintes moterially from
the TOD=olan vl

Temperature and Humidity Effects: (iver the range
of roow eonditions normally encounterad (65 Faliren-
heit 10 95° Fahrenheit: 0 10 957, relative humidity ), the
operation and stnhility wre independent of snbiont con-

reststsnee for s

aditiomis
Power Supply: The instrument is intended for oper-
ation direetly froon 105 to 125 (or 210 to 2500 volts, B0

eveles. Dther voltages or other frequencies ean be sup-
phied e special order only,

Power Input: The power drawn {rom the G0-evele line
is approximately 35 watts, No batteries of any kind are
emplin el

Vacuum Tubes: The tubes used are: two 0J7-G, one

Tspwe
715-AE In Cast Metcl Case
715-AM In Walnut Cabinet . .

PATENT NOTICE, See Notes | and 2. page vi

GFE-0E, one BXS05, ane 10530, one 1AL AN are furnished
with the pnsteament

Mounting: The wonphilier is monnted oo east metal ease
identien] with thot wsie] on the Bstorline-Anpus rovapdor,
or i owalonn eabinet, ns dosirod

Accessories Supplied: Seven-foot line conueelor voed;
spare [usos

Dimensions: Tvrr T15-AM, (heighty 15% x (width)
0 x (length) 815 inches, oveeall; Tyee TI3-AE, (height)
15 x (widdh) 87 s % (length) 834 inches, over-all

Net Weight: With rast metal
Angiis recorder, 253
pomsrla,

terline-

1 pounds: with walnut enbiner, 221

enee 0O mntely E

Tryre T15-AM Direot-Current Amiplifier,

Ciwde Waord Irvee

ASIDE
WLOFT
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UNIT INSTRUMENTS

POWER SUPPLIES — OSCILLATORS — AMPLIFIER

Cieneral Radio Unit Instruments are small,
vompact, laboratory-type instruments, de-
signed for high-quulity performance at mini-
mium price. The basie unit is a power supply,
which plugs into the instruments as needed,
thus eliminating the expense of providing a
power supply in each individual instrument.
Mechanieally, the Unit Instruments are de-
signed 1o make maximum use of interchange-
able parts, and accessories are available for
some of them, by means of which more spec-
lized assemblies ean be built up from the
standard units. They are designed for com-
pact side-by-sidle assembly with plog-type
mlerconnections.

These Unit Instrumenis are useful, eco-

nomieal aceessories for any luboratory, which
will suve both time and money for many of
the evervday jobs of electronie engineering.

They find particular application in eduea-
tional laboratories, where they provide experi-
mental facilities for student exereises at a
cost far below that of highly-specialized
mstruments. Thus more facilities for more
stdents ean be provided within 2 given
budget.

For production testing, simple and com-
pact single-purpose assemblies can be made
up from these instruments ut a considerable
saving in cost, and in this held the varions
Unit Oseillators and Power Supplies will be
found t“-pt't'l:ln_\‘ useful

TYPE 1203-A UNIT POWER SUPPLY

USES: Tlis power pack is designed primarily
to supply u-¢ heater and d=¢ plate power for

viarions General Radio Unit Instruments, Tt
ean also be used as o general-purpose souree
of heater and plate power for other eleetronie
equipment,

DESCRIPTION: The clements of the power
supply are a power transformer, a rectifier
tibe, and an R-C-type Gilter. Conneetions to
other General Radio Unit Instruments are
mude through o multipoint  connector. .\
mating plug is formished 1o fucilitate conpee-
tion to any other eirenits,

FEATURES: > Low-priced and small in size,

> Can be permuanently attached to some
Gieneral Rudio Unit Instruments. Combina-
tion ol units is very compaet, ocoupying
minimum ol beneh spuce,

» Both the a-¢ hewter supply and the d-e
plate supply ave asolnted Trom ground and
from ench other,

SPECIFICATIONS

Output Voltages: 6.4 volts ne, nontind: 3 amperes
mpsiiennn: 30 volts de, S0 millinmperes  imasimum,
Nowbopd voltage 1« ahour 410 volis,

Hum Level: Abom 250 willivolts at 300 volis and 50
millimvpseres d== ontyut,

Input: 113 volts, 30 to 00 eveles: 50 watts full load. A
line=eunnertor eond i perimosently attached w0 the
instriment,

Rectifier: Oue GXiaype, suppliod with instrament.
Output Terminals: A standand multipaint cantector
s wounted an the stile of the unit

T

1203-A | Unit Power _STIPPIV_

106

Accessories Supplied: A wnting multipolnt sonnertor
for eomniecting the power sapgly L othier squipment s a
10-02 gerow with wing nut for permmnently nttnehing the
pvwer supply to other Unn Instrament s, Also spuire Tuses,

Mounting: Black-crackle-fiuiah alwnionm poanel and
sides. Aluninum cover fintbied in clenr lasquer

Dimensions: (Width) 5 x (height) "':l x (eclepily r.‘l'_
inehes, overall, not including powersline eonnvetor cond,

Net Weight: 31 jounds,

Code Waord I rice
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TYPE 1204-B UNIT VARIABLE POWER SUPPLY

USES: This mstrument supplies lixed a-¢
heater voltage and adjustable d-¢ plate vaolt-
age for general lnboratory use, General Radio
Unit Instruments ean be plugged directly into
its multipoint eonnector.,

DESCRIPTION: I'liec d-¢ plute supply is ob-
tained from a pair ol seleninm rectiliers in a
\'ilh:lul-—llulthli‘l‘ cireuil and 1= :1l|j1l.-1u|1]{' down
ta zoro by o VARLACY control. An R-C flter
rediees hum to a low level. Both the d-e out-
Pt \n]l:i;_fl' and the d=¢ lowd enrrent are
meastred by a single switeh-controlled punel
meler,

The output voltages are available at bind-
ing posts on the panel and also at o multipoint
connector.

FEATURES: > 1)-C output voltage is con-
tinnously adjustable from zero 1o Tull value,
with low output impedinee over the entire
range.

> Both the a-¢ heater supply and the adjnst-
able d-¢ plate supply are solated from ground
and from ench other,

> Metorad d-¢ output voltage and current.

SPECIFICATIONS

Output Voltages: 6. volts w-e, nominal; 3 amperes
waxibnie, Phe il antgnit volinge is wdjustiable [rom
gero Lo W volts with o maxinmm lowd of 100 milli-
amperes, Maxirm no-load voltage, 100 yvolts,

Meter: A panel meter indientes the d-e oulput voltage
ard eurrent

Hum Level: Aboar 230 millivoles a0 300 voles, 100 milli-
atipperes = lomd: phogt 1530 willivolts ot 450 volts, 50
uukl!rnu;m!l'« ) BUN YT |

Inputs 115 vult=at ) evels; 75 warts at fall ourput load,
v line-evnneetor eord bs perianenstly  attached to Lhe
n=truniwnt,

T jap

1204-B

PATENT NOTICE. 8ee Note 1L pase v

GENERAL RADIO COMPANY

| Unit Variable Power Suppl_y. ,

Rectifier: Twn sclenimy rectifiers used in a voltage
doubling virenit,

Output Terminals: The outputs are nvailnhle nt four
insulated binding posts on the panel and also at a stand-
ard miltipont conpector on e sile of the justrument,
Accessories Supplied: Spare fuses; o mating multipoint
cOnneetor,

Mounting: Black-crackle-finish aluminiin punel and
stdes. Alwminuim vover fmshusd i elenr bospuer
Dimensions: (Width) 975 x (height) 5% x (depth) 614
inches, over-all, st ineluling power line contevtur cord,

Net Weight: 1114 pounds,

Code Word

Frive

$85.00

ACGATE
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UNIT INSTRUMENTS

UNT anFLiEs
ety

TYPE 1206-A UNIT AMPLIFIER

USES: This amplifier is designed for general
utility in the luboratory. lts maximum gain
is suflicient for use in the deteetor eircuits of
impedance hridges, while its output power is
adeguate for driving many low-power labora-
lory devices. The normal l1[ll'l‘:t|ill_ﬂ range
covers both audio and supersonie frequencies.

DESCRIPTION: The amplifier cirenit contains
two triode, RC-coupled, voltage-amplifier
stages and  an  impedance-coupled  output
stage. Cathode degeneration is employved on
the input stage, and additional degeneration
is included between the second amplifier and

the output (ube, Power supply connections
phug directly into the Tyre 1203-A Unit
Power Supply,

FEATURES: » A voltage gain of 15 b com-
bined with & maximum ouwtput of 3 watts.

> Wide frequency flat  from 100
cyveles Lo 100 ke,

> Excellent gain stubility, low distortion, and
g(uni I'.'Ilil.-":l-‘*.‘:llilht characteristie, l‘l.e.»:llllil!;'. lrom
the use of mverse feedback.

> Wire-wound volume control
noise level ws gain is changed.

range

nsures low

SPECIFICATIONS

Voltage Gain: Continnonsly wdju=table from 0 to 45
deeiliels, Cinin contral senle is aelaienrey,

Load Impedance: 7300 ohinms optinnain, Blocking capac-
ftor i= 1 uf,

Maximum Qutput: 3 wantis into 7300 ohms can be
obtnined with less than 3, disiortion.

Input Impedance: The nput resistance 1s 200,000
ohms, Bloeking eapacitor 1 005 ul.

Frequency Response: Esentinlly eonstant from 100
eveles to 100 ke, Rusponse is down 2 db at 200 ke and
trope G (db por ootave above 200 ke. Itesponse at 20 ¢
s dlown 6 dly,

Distortion: The distortinon when delivering 1 watl into
i lossd of T300 olinis 1= less than 275 a4t froqueniied abwive

100 eveles. At lower frogquoneios the distortion inersases
Dot i less than 3 5 e S0 eveles, A an ogrpat of 3 watts,
total distortion is under 3 above 10 eyveles,

A-C Hum: The maximmm beesele b level in the
outpnt s ubont 125 nallivolis,

Power Supply: The mplifier plugs direetly mto the
Tvee 1203-A or Tyre 12007\ UTnit Power Supply.
Accessories Supplied: Multipaint conneetor

Tubes: Une GENT-GT andd one VGG are supplied.
Terminals: Jack-top hinding posts an 4 -inely spacing,
Mounting: Black-cruvkle=fini=h alvnodman patel
Dimensions: (Width) 104 x (height) 525 x (depthi Gy
inches, over-all,

Net Weight: 5%, pounds,

opgn ] ol ' - twde Ward Priee
1206-A MnIt AMDBIREE™ , .« ouonbiommagesiorys ARBOR $85.00
1203-A Unit Power Supply . .............. ALIVE 47.50
SPATENT NOTICE.  See Note L puge vi.
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I'yre 1205-A

UNIT

INSTRUMENTS

TYPE 1209-A U-H-F UNIT OSCILLATOR
TYPE 1208-A V-H-F UNIT OSCILLATOR

USES: The

Ozellators

Tyre 1205-N and 1200-A Unat
are aonpaet, mrnll'r.'ll"|_\' [ltl:a‘-'li.
general-purpose power sourees for the elee-
tromtes laboralon ”-n'_\' cover the I-1t'|1‘-ll':l|')'
ranges of 65 10 300 Me and 250 10 920 Me,
respect velyv, snd ean deliver 100 to 300 milli-
watts of power, Output terminals are Tyre
871 Coaxtal Connectors, for conneetion 1o
Cieneral Rudio meastiving equipment as well
as o the wide variety of T'yere 871 Coaxial
Flements. Adaptors are available (see puge
121 permtbing Lhe vutput 1o he |'u||ll|'-‘||'tl
to other roaxial svstems

These recommmended  as
POWEE sOurees for the Tyre .\Tl—l.“ Slotted
Line, the Tyee 1601=-A V=<T1-1" Bridge and the
Py 1602-0 1 =117 Admitianee Meter, In
conjunetion with Tyree 871 Coaxial Flements
such as at tenustors, rectiliers, Hlers, Lermina-
tions, modularors, and coupling devices, they
an be adapted for o wide variety of uses in
thee laboratory, which would otherwise re-
quire specinlized and expensive equipment,

{.IUT”'I.('I'“'li Lo i -I.\ 1"k «\T l—\“: ,\]l\t'l “m'li'—
fier, the unit oseillators ean provide the local
signal in a heterodyne converter, Lo adapt o

n-i'|“,|'|r-|- e

low-frequency  communications receiver for

use as a sensitive detector for v=h-f and n-h-{
hi= combination makes an 1"\:‘1'”! nt
Illl]l !il'il'<'|l'l' for the f.'li’l_ 1|'alli-\ \—“—1‘1
rilee and the I'yver 1602-A U-T1-F Admit-
tance Meter

The Unit Oseillators ean be used as signal
generators if meuns are provided 1o measure
and to attenuate the output. The Tyre 874-
VIR Volimeior Reetifier, the Typre 8T4-VI
Voltmeter Indicator and the Typee ST4-GA
Adjustable Attenustor are suitable for this
purpose At ll't'l1llt'lll'il'* ahove 300 \[i a
Tyre 874-150 Adjustable Stuli s required as
well, and, at lower frequencies, a Tyre 874-
WM AMatehed Termination, The Tyre 871
LA Adjustable Line should be added 1o
inerease the output. 1 should he kept in mind
however that the shielding of this system s
not sufhicient Tor acceurate mensurements in
the microvaolt region

In combination with a Typee  1000-P6
(‘1"\'H|:I! l”nrh' Madulator .'lllli a 'ypre 871
GA 20-db Fixed Attenuator the nnit oseillator
i a convenient souree of television signals
over its entive earrier-frequency range if video
modulating voltage 1= available, The video
moduliting voltage reqguired can be obtained

signals

Funetional dineesm of the unit oseillator snd accessories, eonnected to apernto ns a standard-signal generatar

TYPE B74-R20 TYPE B74-GA

A~ PATCH CORD ADJUSTABLE ATTENUATOR

TYPE 874-LA
ADJUSTABLE LINE

UNIT
OSCILLATOR

TYPE B74-D50
’,STLIB

TYPE 874-V]
E | voLTMETER
- ~—{INDICATOR

1::77—5:.1::& = TEST OUTPUT
7 TYPE B74-R20

TYPE 874-VR

PATCH CORD
VOLTMETER RECTIFIER
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UNIT INSTRUMENTS

from a standard television veceiver tuned to
the loeal station. Swmee the
separuted from the oscillator by an antenuator
pael, amplitude modulation free from nei-
dental fregueney modulation s obitained.
The twa unit oseillalors cover very wide
ranges i that part of the Iregueney spectirm

musldator s

thnt is bevond the region of conventional
lumped  cirenit  teehniques aml
region of lnes and eavities. Oseillators in
this range cannot be put together readily
from s=tandax] components, and mneh time
and effort will be sived by using the small.
couvenent amnd rehable Unit Osallators.

below  Lhe

TYPE 1209-A U-H-F UNIT OSCILLATOR
250-920 Me

DESCRIPTION: The tuning element m this
oscillator is a Butterfly Cirenit, which has
o moving contacts and i which iwdoetance
andd capacitance srve varied siminltaneously.
The |l\|‘}||:lllll' b 15 o Tyes TU -1 Dise-
seul riode (modibed Ty s 661,

The output svstem 1= a short coaxinl line
with a coupling loop and o Tyer 871 Coaxiul
Clompeetar an !11[' ot el ('-HIIl“l'IL'_ Lo
the osetllator can be ;ll].jlt.‘lt"il over o wide
range

Plate and heater power ean be (mrnished
conveniently by the small Tyee 1203-X it
Power Supply, although for some applications
a well-regulated power supply with lower hinm
voltage mayv be desmrubile. (See speeifieations.)
.\ Tl|=||l.-[u-llnt eotineelor atiached 1o the oseil-
Iator plugs directly o the Unit Power
Supply

Amplitude modulation over the audio range
eaun he abtamed by superimposing a-1 voltse
m the plate x\t[;pl\' Conventent  lerminils
hzve been provided foe this purpose, and the
Typew 12000 Uit Oseillator is recommended
as o modulwior. Ineidental I iheremt in
fhie system b= ol the order of 0,017, for 307
am e lower part of the tuning range aned
eevenses eapidly af the ligh=Dreguency end,
For applhieations where incidental fm must he

SIGNAL TYPE 874-MR /
INPUT lMIXER A

e

2N
TYPE 874

=T YPE 874-R2C
PATGH CORD
PATCH CORD

COMMUNICATION
RECEIVER

Functional diagram ol the unit oscillazor aml mixer
revtifier itsed ns n frequesry comverier
negligible, the Typer 1000-P6 Crystal Dhode

Modulator is recommended.,

-lilll' U\l':.”:lhll" u- \Ii{lptllll'll ||}' an ',—.'-P'I‘Jpl‘-i
bracket which requires & minimmim of benels
space. Al components are mounted on o flan
bose easting which carries the sapply hne
lilters on one side and the tuned cireait on
the other, The tuned ewennt = enelosed oo
eviindrical shield which earvies the outpua
circuit,

FEATURES: The Tyer 1200-A Unit Oseillator
gives moderately high owtpul over o wide
frocqueney range. With simple necessories il
15 wdaptable Tor o great vaviety of Inboratory
nses, Mreguency stlolity 18 good, and wirm-
up drift, small,

SPECIFICATIONS

Frequency Range: 250020 My
Tuned Circuit: Wutierily
Frequency Control: d=ivh dial with ealtheaiion over

2700 Slow=motion deive, 112 turns

withi v shiliig svmitnets,

Frequency Calibration Accuracy: £1' .

Warm-Up Frequency Drift: n.2",

Output System: Slunt vosntul hine with an adjnstable
pongpilineg b o one cisl mod 8 Tree 254 Uouxinl Con-
mevtor o the other. Muxinnn power caun e delivered

tir loed Bpogeslsens pocially stesminlored 0 cuaxesl

Output Power: Inia 30 L, 30w at any (requeney.
Modulation: Mmplitile mewliulatiion of B, a1t amlio
of A0
heenagt SINNO ssdorns, Ty ew TOIDO-17G

frangueneies cun be poonhaes] Ty an external souree
velta, Dpunt nipeddanee 4=
Crvetal Dhisle Minlulatar ¢an be usod lor asslulation at

vadeis brvs peaieges

Power Supply Required: 400 v L i, e

fiad VALY o, e
Tyre 1HE-A Power Supply 15 reconmen o,
Tube: General Badio TV Bl Dise-Senl Triode,
Mounting: Oweillntor s wountst ln an alwminuwin east-
e surrouanded baow span shurimin eostaines A==t bl
i Vs posntedl Gl an [.—-:1'1[»--' |"il--‘1 it Fliis=is paere
Accessories Supplied: Tryree STLH20 Paieh  Cond
mndtpoint connector, Tyrg Ki4=-P Pavel Cotnevior, and
Trree ATEC Calde Connertor,
Accessories Available: Tyee 1000-PS Crystal Dicde
Mutdulator (page 5L, Tyee 12040\ U
(pesge 11D Y, Tyre 874 Ceonxinl FKlomicnrs s
tors, Blter<, conupling deviees, stubs, voltcter, and miser.
Sec poges 112 e 125,
Dimensions: 7 x 0'y x Uy inehies, over-all
Net Weight: 0! pouml-

Lhslintor

M A= antenna-

L i tCoale IV aned Prire
1209-A U-H-F Unit Oscillator,” 250-920 Mc AMT=S $235.00
1203-A Unit Power Supply | ALIVE 47.50

"PATENT BOTH K. Bee Notes &, 4, ] 10, paage va,
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UNIT INSTRUMENTS

TYPE 1208-A V-H-F UNIT OSCILLATOR
Mec

65-500

The Tyrr 1208-A Unit Oscillator is similar
to the T'yvre 1200-\ in construction and opera-
tion. The tuned eirennt s a sliding contaet
tvpe, with which o wider frequeney range is
obtained at some suerifice in Trequeney set-
Lability

SPECIFICATIONS

Specifications for Tyrx 128 are the same as those
for the Tyre 12007, with the exeeptions noted below,

Frequency Range: 65-500 Me.
Tuned Circuit: Sliling eontaet 1y pe,
Frequency Calibration Accuracy: + 2.
Warm-Up Frequency Drift: L5,

T i

1208-A Unit Oscillator,* 65-500 Mc
1203-A Unit Power Supply

"TATENT NOTICE. Bee Nutes 3

Functional disgeam of the vt oscillator with vide
mdlator o furm a television ~lgn:

1l penerator.

Output Power: luto 30 £, 100 mw at uny [requencs
SHOND bW I reister o esnne,
Power Supply Reguired: 300 v W) e, de

G w2 L5 0, ar

Tyen 120080 Power Sy = reconmense]

Tube: 20§ Lighit o rionde
Dimensions: tly x 6l x 2V jnehes, aver-all,
Net Weight: 4! o jionuls,
ol Worrdd o%
AMEND $190.00
ALIVE 47.50

TYPE 1214-A UNIT OSCILLATOR

USES: The Tyer 1211-A Unit Oseillator is a
convenient modulxtor for the Typr 1208-A
and Tyree 1200-A Unit Oseillators, 1t is also
useful as a power source tor bridge measure-
ments at 400 and 1000 eveles, Unlike other
Unit Instruments, this instroment  includes
its own power supply

DESCRIPTION: "'l design centers about the
Tyee LITNT-GT Tube whieh eontains both
the power rectifior seetion and the osellator
seclion, There i= no power transtormer, isola-
tion from the a-¢ line heing obtained at the
ot pul 111|‘t|i|;_'_|l the use of « separate onlbput
winding coupled o the oxcillator coil. The
400-exele oseillator uses the Hartley civenit.,
AL 100D eyeles, the single tuning eapucitor is
switehed to w tap on the tuning coil. The ont-
put eivenit is isolted from the power line und
ground, The ourput control s rugeed enongh
Lo ey hurge external d-e eurvents for maoduli-
tor applications,

FEATURES: » sSmuall, compaet, sl mexpen-
sive,

> Good ontput and good waveform,

> Output  eireuil. can
wround level.

> Output eirenit can carry large external d-e
currents Tor modulator serviee,

be operated  above

SPECIFICATIONS

Frequency: e sl 1000 eveles aerurate Lo -.'-:_'",,
Output: The muximon output power 1= over 200 willi-
wiil s thie out pat popedanee s ahoat SO00 oloos with the
(10 Kt
voltage b= alwinit SO valts,

Distortion: Lass than 4%, into matehing lowd.

Output Circuit: The vt gt et bee sailaten] from ground
Tor ustg the oscillator o= o tedulntos e thee plate ceenit
of a lugh=fregueney oseillator, sueh a= the Tyre 1205-A
of the Tyer 1200-\, The outgan eontrod b= sdequate for

ol et vontrol al s, Jpen=eirens L ottt

externl dee currents as great as 30 s in the outpat

eireuit,

Controls: \ togule switeh to seleet (requeney, an output

conteol and o g

Terminals: The outpur terminals are jack-top binding
T riaw

1214-A

PATENT NOTICE. See Note 2, page vi.

WOr swited,

GENERAL RADIO

_Unii O;illu!or (including power_supply}. 4

post= withe stepuland % p-ineh spacing; o grontel ternonal
i= providsl, adjueent o one oF Uie oatpit termnls,
Power Supply: Unlike it fnstvoments of the |t e
thas power supply is badbe into the instemuoent ) 1L volis,
LR eyerlies: POWEE cosbnpshiomn is st 16 wates,
Accessories Supplied: Spare fuse=: the power copd is
intewral with the unit

Tube: Oue 1N1TNT-LT, whieh is supplied with (e instru-
ment

Mounting: Aluniniin panel and sudes hintslesd in black-
eruckle lwqguer, Mumdtgm dust eover Busishaed in elear
Lvesyraeer.

Dimensions: (Heighty 5§ 5 (wudth) 5 x Glepthy nlg
invhes, over-all, not

Net Weight: 4!y

lll"lll‘hl'z jl"\\-\‘r"l;llt,' ronnector "“I'l_
,--uh!-l'

s WWarid Pries

$60.00

ALLAY
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COAXIAL ELEMENTS

Elements are
1

The I'ym :
n=-tagilt.

Eroup ol moespensive, Ll

g | . 1 o
&t Coaxial i

consindl purts that can e ;I.li"'t-li :ugi-’.In-T'

uiekly  and  eastly o assemble  different
messirmgE <svstems i the PRe e ey ranee
Froom SO0 Lo above SO megneveles,

e Tumdatpentad measuring  tools

stotted line fin i.'n|:w.':.||- o el stamding

rati mensurements, bolometer clements andd
a halometer bridge fon POWer measurement s,
and o ervsral rectilior and mudicator for volt-
age measnrements, These deviees wre sup-
]llr'lllr1|!l'l1 !l_\ all the neeessiary
paets, =tieh as tanimg stabs, o “line-streteher,”
a toe, an el Bne sectons ol varmms leneihi=, o
I'II.'lll']'HllL', resistance ternanution, fixed snd

adjustahle attennators, lowspuss lilers, and

MEeesROyY

ot .-Iu-a-i.'u]l./.q'-l ey iees,
(NI |.l'_\"-InIIl' ) this wron ol coaxial ole-

menis = the Tyer 874 Coaxial Connector?

This unigue eonneetor, any iwo of which,
!lllll:'.il: wentwal, ean e ]'rllli‘.L’.l"I 1"1-’""'“"-~ 18
weally =it Tosr s on vcoanstal Illl'il"-l!“iHE
compment amd was specilically destggmed Tor
thas prpose, T griek-conneet-and-diseon-
el Teat e stmplilies the sssembily of eoaxial
lements into complete measnrement selups
| I|]!1.:-J|'.:_'!." “

vt s oy relles Lol i

caty b neglovied exeem 1o very acvueate work,

The nse of the Ty ST Coaxul Conneector
nuikes it possible fo ps<emble o given measur-
g setup with o mmmnum ol parts. Sinee all
caonnectors are wentical, the nevessity ol
stocking stmilar tems with bath male
temale eonteetors s eliminmed. This com-

plete :hl;-n|4;|I1'_1--'.|!-l'hl_\' ol the elements, as

Wo T Phyesaon, A Badlenlly Neow
Lathiomntrs. ™ Cieweal Rt Kein

Chetaday 100N

v vl Canpiversn Tug

e Violo NXNIHL Ne 5,

IDTIEETIT | Tyer sT4 Conxinl Conmeetor (npaperaxinnntoly

L! + Times nortuil sise).

112 GENERAL

0005000
FREQUENCY — MEGACYCLES

Tyew 874 Connector sban ue-wave ratio o 1 TTITE AT (T

friv ey

well as the exeellent eleetrieal performance
ol the ecomneetors are es<ential elinraetoristios
for meastirement wark

The basie elements of the Ty 874 Coaxial
Connector are an uner conduetor, an ouler
t'lllllilh'llll' III'J'I H | .‘-ll|rp1|l'l-lll;_: ilnl_\ LV e iu'.1-j_
Figure | shows one of these conneclons sis-
sembled at the el of o Fewd, JS-oliun, nir-
i e wmmer aml outer

diclectne, coaxial line

comudiielors are ‘”!II;,\.’ Hy phn :[1}1 s el i.'-
e==entially o fuche with o l'lll'_‘,ril:'l"l:i;' <lols

in the end and with opposile gquadoons

displaced mward, To make o jomt, two eon-
nectors are plugeed toeether =0 that the
|i:l|1l‘l11.'ill‘1| ';'I.llil'JT|I=i-I O el ar ovier-

}.'\]I the 'lr—]l!;.-‘(--l fpusdbrants of the otlu
Figure 2 is a cross=<cetion shetel of @ jomnl in
\\l.iih :'u-
ﬁ]l:;*ll'll -|.|1L\ .II:-i 1ll'i'\l' il L ool Dieet ]l',;lll 'Ilfn'
mulual overkipping referred to ean e seen,
ws well as the resultam eiveularny of the

joined conductors

clements ol e eaotietlor are

PATENT NOTICE., See Notes 3 amil 8, poige v

Fiuung 2, Cross-sectinn  sketeh enrlarwe ] abwot '_!’-_.

sy o overlinppang pointes

©
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COAXIAL ELEMENTS

EQUIPMENT FOR STANDING-WAVE MEASUREMENTS
TYPE 874-LB SLOTTED LINE

USES: (e of Lhe importanl basie measuring
instruments used af ulira-high Drequencies is
the slotted line. With it the standing-wave
pattern of the eleetvie field in a coaxial trans-
mission line, having a known charaeteristic
impedance, ean be acenrately  determimed.
From a knowledge of the standing-wave put-
tarn several characteristics of the eireuit con-
nected to the load end of the slotted line ¢an
he obtained, For mstanee, the degree of mis-
mateh between the load and the transmission
line can be enleuluted from the ratio of the
amplitude of the maximunm of the wave to the
amplitude of the minimum ol the wave, which
i called the voltage standing-wave ratio,
VSWR. The load impedanee can be calenlated
from the standing-wave ratio and the position
of o minimum point on the line with respect
fo the load, The wavelength of the exeiting
wave can be messured by obtaining the dis-
tnee bherween minime, These properties make
the slotted line valuable [or many different
{vpes of measurements on antennas, compo-
nents, coaxil elements, and networks.

DESCRIPTION: The 'I'vri 871-1L.1 Slotted Line
is o ob-ohm, air-dieleetrie, conxial Lransmis-
siom line with a longitudinal slot in the outer
conduector. The inner conduetor is supported
al its ends ouly by two Ty 874 Connectors,
thus minimizing reflections and diseontinu-
ities eaused by dicleetrie supports.

An cleetrostalic pickup probe, mounted on
a shding carviage, projects through the slot
and samples the eleetrie held within the line.
Coupling hetween hne and probe iz adjustable
by changing the probe penetration, Thie maxi-
mum longitudinal teavel of the probe is 50
entimeters, which is one-hall wavelength al
300 Me. The position of the probe is indieated
o an adjustable centinieter scale mounted on
the line.

The carringe can be moved along the ling by

grasping (he knob or the buase of the curriage
antl shiding i, or by lightly pressing down and
turning the knob. The knob is attached to a
pair ol wpered dises whieh spun one of the
reinforcement rods, When the knob iz pushed
down. the fapered dises grip the vod and roll
along it when turned, thus driving the carviage.

For the meusurement of high stunding-wave
ratios by the width-of-minimum method, the
Tyee 8TLY Micrometer Vernier is available.

To operate the slotted line, a souree of
r-f power is required. For most measnrements
one milliwatt is adequate and in many cases
mich less ean be used. In general, the higher
the VEWR, the grenter the amount of power
required. Some deteetors require modulation
ol the r-f power.

Fither a erystal rectifier or a receiver can be
usedl as o1 detecror of the v-f vollage indueed in
the probe. A built-in erystal mount s incor-
pornted in the earriage, and a Tyes 871 Con-
nector is provided for the receiver, When the
erystal is used, 1 is tuned o the operating
frequency by an adjustable stub, which plugs
into a conneetor on the probe carriage.

The ervstal ontput can be measured with a
d-¢ microwmmeter, but the sensitivity is poor.
Much greater sensitivity can be obtained il an
amplitnde-moduluted signal is used and the
erystal output, which then is an wadio fre-
queney voltage, is fed through w calibrated at-
tenuator into an amplifier supphed with an
indicating meter, such as the Tyre 1231-11
Adjustable AMrennator and the Typr 1231-B
Amplifier und Null Detector. The ervstal out-
pul ig very closely proportional to the square
ol the r- input voltage over a wide range of
input voltage.

Another detector, which is hoth sensitive
and selective, consists of o T'yver 8TMR
Mixer Reetilier and a loeal oscillator, used in
cotjunetion with a communicalions-type re-
eeiver or w wide-bumd r<f amplifier. A wide

Top view of Tyrs ST1-L1 Slotted Line with Tyvee STEELY Micrometer Vernier and Tyee ST4-120 Adjuzinble Stuh,
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COAXIAL ELEMENTS

frequeney range can be eovered, since har-
monies of the loeal oseillitor ean he used.

FEATURES: > This slotted line is a well-
designed, mgged, and precisely constraeted
instrument, capable ol aceurale measure-
ments.,

> Its sturdiness and hight weight make it con-
venient for field use.

> A\ wide variety of aecessory coaxial nnits
are availuble, all of which are ftted with
Tyer 874 Coaxial Connectors.

> Usuble up Lo 3000 megaeyeles.

SPECIFICATIONS

Characteristic Impedance: 50 oluns =1 .
Probe Travel: 310 centumeters; seale is ealibrated in
miillieters,
Frequency Range: 300 to 5000 megacyeles. Operation
at frequencies below 3000 Me is possible, if lengths of
Tyre ST4-L30 Air Line are wdded,
Dielectric: Air.
Accuraey: (‘onstaney of Probe Penctealion — 421445,
e hetter,
VSWR of Terminal Connectors:

Less than 102 e 1000 M,

Liess than 10T ar 4000 Mo,
Crystal Rectifier: 1 N21H-tvpe silicon eryatal,

Stubs for tuning the ervstal cectifier; snitable detovior and
genvrator (see diseus<ion on nest pagge s one esael Ty s
ST-1020 and Thyee ST4-R32 Pateh Cords for gonerator
and detector eonnections,

Other Useful Accessories: Tyrre S71-WN 50-0hm
Termination, Tyre STEWN Short-Clicouit Termination,
and Tyere STEWO Open-Cirenit Permination: Tyes
ST4-01 Adapror 1o Tyre N. A complote kit of Tyer ST
Conxind Flemonts, ineluding the Slotted Line, is listed
below, For the measarement. of  high staoulingwave
ratios (geenter than 10, o Tyer STLAY Microuster
Vernier i< recotmmended.

Dimensions: 2h x 414 x 315 iuches, over-ull.

Accessories Required: (Tyvee S74-D20) Adjustable Net Weight: 814 pounds,
Fupe Cowle 1V and I'rice
874-1B | SIOPRE B . v v spsrar sne s s se | CoAXRUNNER $220.00

TYPE 874-LV MICROMETER VERNIER ATTACHMENT
FOR SLOTTED LINE

I'or measurement of high stunding-wave
rafios by the width-of~minimum method.

the slotted line. One turn of the micrometer
burrel advanees the head by one millimerer,

Consists of o micrometer ealiper head, cali-  Maximum range is 2 ems. Can be read
brated in centimeters, momnted on an arm  to ==0.002 em.
thut ean be attnched to the rear base rod of  Net Weight: 9 unnees.
Tl”h’ Cenle Waord Price
874-LV | Micrometer Vernier Attachment. .. .. . .. | COAXREADER | $20.00

For other v-h-[ and u-h-f impedance-measuring equipment, see Tyvre [602-A U-H-TF
Admittance Meter und Typi 1601-A V-11-1" Bridge, pages S+ and 86,

seloeted mmd is availuble as the Tyre 874K Basie Coaxial Nt "The following items are inelinded.

BASIC SLOTTED LINE KIT

For impedanec and standing-wove measurements with the slotred line, o group of coaxial clements hus heen

Ly Nanw Chanentity {0l Prey Priee
874-A2 | ol Gl o o o« eiwonoesisssnsmenoness | 25 feet RUTAN) /100 fipes $ 6.75
874-B Basic Conneclor. . ....ccovvvusnccnananes - 1.25 2.50
874-C Cable Connector, . v oovvvversvsecnsnanas 3 2.0 4.00
874-C8 Cable Connector. . . ..ccvvvrnnannnnnnnns 3 2.1 4.00
B74-D20 Adjustoble Stub. . ..oovvvviiiiiiiiinaaa, | Lo 10.50
874-D50 Adjustable Stub. . .....icinniinrnnnaann | l 12,00 | 12.00
B74-LA Adjustoble Line. . .coovvvecvrcusnscnsens | 1500 15.00
874-18 Slotted LIn®. .. onvniviivonsassssscriuss 1 S0 220.00
874-P Panel Conneetor, . vovuevvrreninnins S04 Y 2000 5.00
B74-Q1 Adoptorto Type N, . ... ...t 1 4.50 4.50
874-R20 Paleh Cord. oiiviiime s rsipsinisians 2 G010 12.00
274-NF L R T Sy e - 1 2.50 2.50
B74-Q6 L e 1 2.00 2.00
274-NE Shielded Connector. . .ocvuuvueiornrnanns 1 .50 5.50
874-T Tem.cans MR A e e AN R e N | Tealh 7.50
B874-WM Maiched (50%)) Termination ............. | 150 10.50
B74-WN Short-Circuit Termination. . ...........0.. 1 350 3.50
874 -WO Open -Circuil Termination. ......o0ivues 5 1 240 2.00
B74-2 L R 1 ‘ 12.50 12.50
TOTAL Type 874-EK Basic Coaxial Kit ......... PO A s P S P SR RN $342.25
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COAXIAL ELEMENTS

ACCESSORIES

TE very Tl <tanding=wave ratios geester Chan 100 ame o be sneasueed, o Ty ST LY Micsoneter Vernier
Attaelunent should also be purehased s well ws o limrmonse il

- k{u . ries
B74-LV | Micrometer Vernier Afachment. . ... ..o iioiiiiiiiiiiian, vEeuAd £ diats s e $20.00
874-F1000 Llow-Pass Filler (poge 122) ... cviniciinenacnnannnsnn S AR 22.50
B874-F500 Llow-Poss Filter (page 122) ..... PR e O G AT/ BTN P A 22.50

See below Tor o bisting of suitalide genermtor= and deteetors,

GENERATORS AND DETECTORS FOR THE SLOTTED LINE

GENERATORS
Tl folloss ing gemerniors are reeomoended:
Type 1208-A Unit Oscillotor, 65-500 Mc (page 111) ... .iiiininnrrsrnnncnnss e P L B s B $190.00
OR
Type 1209-A Unit Oscillotor, 250-920 Mc (page 110)..... RS I e re ek R e T et AP S 235.00

The alwve T uit Oseiliatons do ot inelude power supply s the Ty 12080 Uit Power Supply = meeonmunsded.
Type 1203-A Unit Power Supply (page 106)........ e NI P B RN e IS e ¥ . $ 47.50

A pateh el s requirsd for eonneetions between genormntor and Slotted Lioe.
Type 574030 Pulch Cord (pagt V) iuicviinis suvind Lot oo ondis s srnre s ve et ansd snibes P .. $ 6.00

11 2 modulared signal is desirsd. (he Tyves 12144 Unit Oseillator i3 reconanemded, to modalste either the
Ty 1205-0 o the Ty i 12000 1 nit Oseillators,
Type 1214-A Unit Oscillator (page 111) ... ...... g TP T W oy oy e pava_— wnsveewes P OO0

The Tyre 1021-AL Standard Sygnal Genersttor (page 130 i also o satisfnetory sonree,

DETECTORS

A mnber of satistaetory detvetor combinations are listed Twlow,

1o A wiog wavi=fevgeney ol pad of evgtd veetifier pn stolted ne, Bequives o pedalated genoator see above),
Newessury eoquipmienl sunsist= ol thie following nems;

Type 1231-B Amplifier and Null Deteclor (page 98] ... ..ccvuueiiniioriiiioniarasnaresioiiorioraseisennnas $250.00
Type 1231-P2 Tuned-Circuit Filter (page 100)...... Py e Foi s ekl el A A R B R R R B L 25.00
Type 1231-P4 Adjustable ANenuator (page 100), ..\ ..sesssssrsssrsistsssnsseerss AT R, 52.50
Type 874-D20 Adfusiable Stub, 275-5000 Mc (page 120) ......cccnveesnnncsvarnrsnantbsssnssbrsnsasanss 10.50
Type 874-R32 Patch Cord (page 124) ... ..uuuuunnnninnaniiieencis B WA B s DI | TR e, T 5.75
TJOTALiesnsverdrrnns R N St S R O -FESIT PRSI are rbmbaia iensedassvenene 334378

2. winn tee ot podd o ecpstad poedepier, This method does not eeqguiee aomodidativd seneasor,

1oy b smessarenyent o rekatively Tow staoding ratios 10 = guito sseisfetors swod Brs siopliciy mehes 1t -
praetivie tor ey el messiecments 10 s relatively insenstbve sond i not enpabide ol as greal peeursey as other
et huds,
Type 874-R31 Paich Cord (pogs 124Y. sieuiisesaisissassnssis saavans ieEwas AR S e e $ 4.50
Type B74-D20 Adjusiable Stub (page 120)....... R TR A S e R A R i s s 10.50
Microammeler with sensitivily of 50 jpa or better,

3. Hoteeod e sustem, The signad fram the generator qond that of ao ansilines osedllonor s commbined fnon miser
v preonbgers s iferemee legueney within the range of a lower-fregueney veeviver, ustad v conpnunieat ions 1y pe,
or s owide o) =0 aaglilier, The veeeiver =0 haml shonbd be at least 20 ke,

A d0-mogaevel: =8 amplitier of the type used m AN APR=1 reevivers is partienlarly well suited to this applica-
tionn Shielding i= mmeh betier than when the reeviver = used diveetly at the operating fregqueney. Seleetivity is
better with dhe heterodyie deteetor than witl other inethods of deteetion, Good seleenivity is needed for mossure-
ment of high stunding-wave rutios,

Phie Seimeter readings, thae i=0 ot puat, or e sadio satpat of a reeciver or i=F amplifier enn be gsed as $he iessaee
of thee relntive amiplitade of the standing wave on the line. For nusximum sccaraey, the Samioter om0 reesver
sl b ealilirzited aginst a stamlacd-=1gnal g ae

Pl tasee oof o single T ot Osedllior pernits eoverage of a foe wider Trequeney roonge Dhan Ui fomdamental raoge
of the eseillator, beeasse s seillator harmonies ean be ased with only s slight fnerease o eonversion hoss,

Bapunpaeent resgaairisd .

Type B74-MR Mixar Rectifier (page 125) «...ouennss S e o e P $ 35.00
Type 874-R20 Paich Cord (page 128) .......cuv. .. LaloeS S e A S e e S en 6.00
Type A74-R3) Potch Cord (page 138) - - ..o o oo iseeniactonsnsvacssisoioemmsosnsbsdisss e e 4.50
Type 1208-A Unit Oscillator (page 111) (Type 1209-A canglso be wsed) ..o ovvnnnninnniinrinnanciisacans 190.00

Communications Receiver or Wide-Band R-F Amplifier.
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COAXIAL ELEMENTS

EQUIPMENT FOR POWER MEASUREMENTS
TYPE 1651-A BOLOMETER BRIDGE

Fyer 1651-A Balmneter Drelee with Tyrg 5741125
Thermi=tur Unit in left foreground.

uUses: The Bolometer Bridge ig o genernl-purpose in-
strument Tor messuring =0 power, in the illiwatt
range, hy either a d-v substitution or o direct-reasding
et huenl,

It bs itended for use with General Radhio Tyee
£73-1125 aned Trre ST11100 Thermistor Units and
with Tyre 874-1TF Fuse Bolometer, but is egqually
usihble with holometers of other mukes, sineg it ean be

set to necommodate any bolometer resistanee hetween
25 minl 400 ohims aid eurrenls up o 1OD ua

To roujunction with a General Radio Tyer ST-LB
Slotted Line, the bhridge ean b aseld for ealibirating
r-i voltiweters nmwl (-In-vking the outpnt wl standard-
signal generators

DESCRIPTION: The eireit 1= a4 ol Whentstone ‘!I‘lliﬁl".
with the bolometer element in one s, The bredge is
sttpplied by o tennsformer aml rectibor svsteni led
from he B-evele Time, throngh a VARIAC

In the dee sulstitation method of mesarenent, the
biridge i first balaneed witle r-f eareeent in the holon-
vter, the el power is vemoved, and the bridge re-
bubinewd by ineressing the dee bolomelor ourrent.
R power i then deteroined by muabiplyving  dial
s peeter rendings,

T this beidige all squantities are poted alter the final
halanee hns hoen meole aml after the 0 power has
baren peamowvas ], whitels elisinntes creors alie 1o ehanges
in the r-f power level while romlings nre lwing taken
anil, hy ;n'ﬂuilllng diad anmd weter inhvstions te be
read slowly and earefully, temds 0 fmprove the
arcuracy,

In the dirovt-resding method. the meter seale is
standanlized iy terms of a substiiation measiroment,
after whieh it resuds r-f power dirently,

Conwlensed operating iestruetions are mounted on
the panel.

FEATURES: 3> The Tyre 1651-A Bolometer Brnlge is
Mextlile in 1|J|||if':lTillrl aned enn be :l1|:||ll.|'|| lon \‘:lr'll'l}'
af r-l powersmeasurement probloms,

> Bolameters or peower sensitive elemonts ll:!\'irlg a
whle runge of reastanes ean b geel,

¥ Mezsuremients can be mude by vither a direet-read-
ing or o substitubhon meibosl,

> Heststanee v=, cuarnmi churmelenste of bodomter
clements ean le messunsl

SPECIFICATIONS

Range and Accuracy — Substitution Method
Wit Py er STI=HZS Thermistor Do
Tlusrtnistor tesistanee ol (o s, sehsiriviny,
Thovrndstor resisianee i gt Mol
With Ty es ST-H 00 Thermdstor i
Thermistor resistonee set for nms. sensitiviiy
Thermistor resistanve set at 3 olins

raame o e Bmw =l
Oro Ih thw == 100

05w
0012 miw)

e

Nra 200 mw =2 10 A= LA maw)
o TOmwmw =ulih, =00 mw)

With Ty e 857LTTF Fuse Boloneter Habler, MJIR Lgs-amnpere tuse

Fuse reststanee set for max. sensiivity
Fuse resisttee set ol 50 olis

Fuse resptanre sel frar nax jrnEr range
With Trre
Fruse re=is
Fuse resistance sel ar W alins
Fuse resistanee et fur imax. power mnge

e sel for wax, sensilivily

Bolometer Resistance Range: 20 to 400 nluns.
Current Range: 00 to 100 milhamperes.
Power Supply: 1153-125 volts, M1 eyeles,
Frequency Range: Determunation of power is imde-
peodent of frequency. Practieal cunge:

5 IO Me with thormistor units,

S = 1M Me wath fuse unmits

Tupe

1651 -A
PATENT NOTICE. S Node 11, pane vi

Bolometor Bridge . ....... iddsdssatssasnsdarnia

o S w0 =l omiw)
e 1) mw <=0 1F 0 = 015 miw)

o 3w = WYL — Ld  maw)

TH-HF Puse Bolotoeter Dobler. MJH ’l'.' mmpere Nise

e 20 mw =10 + 03 wmw)
e B r VOO mw =010 = LTS nmw
0o MEhmw LI = 3§ W
Accessories Supplied: One CAI15 Power Curd; one
Tyre 2T ENE Parel Cunld: spare s,
Accessories Required: Bolmeter eloment. Types
STLEU2S and STE-HUIK Thermiastor Foits, aml Tyes
S7TEUF Fuse Bolometer Holder are rovotmtnendind,
Dimensions: (leighty 12 x Owndthi 12 x (depehi) S35
ineluss, ewr-all
Net Weight: 2214 poanmds.

Conle Werrnd Frire

$325.00

NEGIN |
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COAXIAL ELEMENTS

BOLOMETERS

Type 874-H25 Thermistor Unit
(25 mw)

Lonsists of a hermistor meounbed o vouxial

hiv=jeis= eapuieiton dindd-

Leslidier with a0 dlise-tvin

e eofine:et

1omE 1o holometer
wer mensureiments over Lhae

t bt HINDY ¢

wmresd an thie rel souree

with thernstar

By-Pass Capacitance: \pproxtomrely 2000 uuf
Physical Length Over-all; '« inches,

Maximum Total Power: 20 w

Type 874-H100 Thermistor Unit
(100 mw)

sl 1o Tyee STTE2G, with maxinmm power
ot of 100 aow, Complone with thepnistor,

Physical Length Over-all:

Type 874-HF Fuse Bolometer Holder

A\ oeoasiad holder for fuse bolometers 1 oaneh long
meter (SAL ste . O duerwise siilar to
the thermastor units desenboval ahove ,‘-u;q.'lu-l] with

STI-HEF-1"1 Fuse Assortment,

liw 1y tonch

one Ty

Maximum Fregquency Limit: Approximately 1000 Me.,
By-Pass Capacitance:

Physical Length Over-all: |1 inrhes

Vpsprotoaatedy 2000 gt

Type 874-HF-P1 Fuse Assortment
ST =111

e anid Ve 2ga=tinp fuses

Heplacenwent fuses tor I'yre Iuehules five

Connections between the lolmueter beidee and ihe
" i

whidt= ean be maode by the Tyrx

Type 874-WL Lamp Termination

indieations of power in the S0 mw
I setul foe mking prelinnnarey
nl oseilbitors, Clonststs of o $ash-
ol gre sockael on Lhe

For roueh
ta 100 mw
Tesh= o experitment

Baht bally ko Serew=l v e,

-
o

E
i
g
g

sStonding=wave ratio on o of the Pase Bodoioeler gl

I'hermistor Units s o funenon of froguoeney.

surenicenl

Power-mea
ranges of 1%

=t 1o

the Haloreie:
ste=lifat o

Ianelion o

power o il
watt= 1= divated by Vhe

oneh curve,

renr of o ronnector, Bulby has o steniehit-wire flament
anch 1= ] ot S0 wew, O be isesd with o (TN R I T
el s ] ety (sl sis o |rh||ln:1| :-]rl.ln LA T TR TV T WA
e sd=e substinagion e e
THsurenenl s,

wethond  Tor o

1 v pie Codv Ward Prive
B74-H25 | Thermistor Unit oooueeneiiniimcniinineaiainn. COANNWARMER $25.00
B874-HP25 Replacement Thermister !or Type 874- HZS ...... R ILA R 9.00
B74-H100 Thormistor Unll o o ianssssenmasniynenesssin POANMEATER 27.50
B74-HP100 Replacement Thermistor for Type 874 H'IDO ' ALTH Y 9.00
874 -HF Fuse Bolomeler Holder . . o AN HOLIEN 18.00
874-HF-P1 Fuse Assorimen! ...... FL SO 2.50
B74-WL Lamp Terminofion . ..... covicisnrrnrnne COANLAMPER 5.00
274-NC PEleh B o v siiirris rrsah st s e ey STAN A RZOO 3.80

ADJUSTABLE

LINE

I Magram of a trnislornm
poasn e wnge o St v i
4 Ulonxd bl o
TYPE I651-A it ST LT I o Tl
BOLOMETER -
BRIDGE el i ¥ bl [
sSomgress shoagld  be moda-

bt e}
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COAXIAL ELEMENTS

EQUIPMENT FOR VOLTAGE MEASUREMENTS
TYPE 874-VR VOLTMETER RECTIFIER

= = When s generstor i eonnceetod to the ingntt end (see
e disgrano ol Che auit, it provides at e ot pud el Hhe
efquivalont of a d0-olia generntor whose open-cireni

'.-rii.‘l;l' l'q'l:l|.~'~ e woltaee at the I'I'_\"~'|'-I.I_ lesss at b
tion in the -rlllin;lf “[:l‘, wl hienee 1his =4ETeNY s e
sl o convert any shicliled oseillaor mito s signal
senerilor,

I no termmation is dlesiced, the resistor ean be
replaced by aometal rod

The veetificr i= also useful as a genemb-purpose
detector o eonpunetion with a wderoponneter Tor
unmodulated stenals or with s lidgdi-gain snplifier,
sieh as the Tyer 1231-8, Tor modulated siguals,

Maximum Voltage: 2 volts,

Resonant Frequency: Approximalely 3000 fegmeyiles,
By-Pass Capacitance: \pprosioctely A00 wads shont
capacitanee of ervstal, approxiostely | oapf.
Frequency Ranae for Voltage Measurements: 15 \e
o 2500 Mo, =aliert to resongiee rorrem ion s bwaee TOUG
Meo Vil

by abipnnsd s Dotk loawver

s tnelivations and corvect callage mting ean

{14

wd hghor fregueneios,

Dimensions: (Length) 3% s (height) 20y inehes,
Net Weight: 5 ounces.

5 Sehomartie of 'ver STVIR Valtmetor Reetilior,
= "']‘I -f."z"\t o

W —

TO METER

Tyewe a7V Nolimerer Reetifier. Tyeg 5710V Vol
meter Dncivaror, sl Uyee 87U Paiol Clond,

e Voltnueter Rectilier is uzel i conjunetion with

Phe Noltieter Diodieator to medsare or 1o monit e
The yoltawe o cousial svstenss, D opansists of o0 sboor
cossind e wilh o ervstal reetilior monnted hetween OUTPUT
ey and owter conditars el owitle a0 d0-alim

evinnlres! resistar i series with the hine inner con-
dnetor sl vne el A Dy=puiss eapaeiior = neluded,

oin Caele [Vird {rien
B74-VR Volimeter Reetifler. . . .ocovviisccioncnninss i LA RN $35.00
B74-R31 PRaeIn OO o 8 5 irdih k5 i PRt dihas we e e s T i CIA N LENOIE 4.50

TYPE 874-VI VOLTMETER INDICATOR

1 \l:l!.'|||'1i'r ||'.\1:If‘:|!<'|' lll'iil':ill'-‘ the e il !l‘i_‘- thee Voltnsster Reetifior and Vealtioaetom |IH1||':(IHF. a4 Tyee
outpt of the Tyeis 87 VR Valrowerer Reotilier and AT Pareh Cord is reeomaeidiod,
provules puess tor measurne e volege by o sub- Dimensions: 33 x 3'a x 415 telies, bver=ill

stitation ametloal, 10 neludes a  micronmmeter, a
sen=ivily eonteal, soul o fil)-gvede errenni! for enbibst-
ing e orvsial ol any desyre] Tewvel Dt 00 el
ated 2 vntis so bt che aeeneaey of the oltage pieas- Sehmativ of Uvps STV Yaolimeter Tnlicator,
Ut s ilh|l'l"'lllil-|-| il e "'."‘1:'[ I’|I'.||"u".|'l'i-|ii'..
Phes calibeatiog et 18 renithaboed against line vollnee
Huetuanions,

Net Weight: 4 pounds, | ounce,

CRYSTAL
CURRENT
Range and Accuracy of Calibrating Voltage: i.| 2
wili= =105 valy

Crystal Current for Full-Scale Indication: 200 g
Power Supply: 108 10 125 vilts, 30 10 00 eviles,

Input Resistance: imy odins, minimomn: 10,000 alis,
PR LT,

Accessories Supplied: Line ennnector rord.

Other Accessories Required: |'or votncetions hiotween

SENSITIVITY

i ol Wired Fraies
B74-VI| Volimeter Indicator. . ... A A P R R AT CUANVOLTER $70.00
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COAXIAL ELEMENTS

LINE ELEMENTS

50-Oh - .
- m - ’
( e = a7d-120
Air Lines -_—gee — |
For spacing stubs or other dleinents of a conxial emd. The electrical lengths are 10 em, 20 em, and 30
svetenn, Faeh air line consists of a length of 30-olin, e, respectively,
wir=dicleetrie, cosaad line with o connector a each
Vi Cole Wand IPries
874-L10 S04 Airline (10 em) ... . vvvnninaiinnn COAXDRUR K £6.50
874-120 S04 Alrline (W em) ...ccniiciiicivnenna . CUANYENTER 6.50
874-1L30 SOALY AT L (30 om) . incccranasaohsunanans COAXTRIFLY 7.50

NOTE: ALL CROSS-SECTION BACKGROUNDS SHOWN IN
PHOTOS ARE !/g-INCH SQUARES.
Type 874-T Tee

Usedd Tor commeling stubs aml other elementz in
shunt with n vousial hine

874-T TOlewessoninns CUAN PR Bl $7.50

Type 874-EL 90" Ell
For making a nght-angle bemwl in 2 coaxial svstem.

Characteristic Impedance: 50 ohine
Electrical Length: Approximmtels 7 om.
VEWR: Less than LG at 2000 Me: less than 1,15
at 4000 Me.
Tups Codv Word Price

B874-EL 0" Ell. . .ciani COAXANGLER $6.50

Type 874-JR Rotary Joint

Used when one part of a svstem must he rotated
with vespect 1o nnother part, as when imeasuring
andennn patterns or when changing the coupling ol a

|| " Iil.

VSWR: Less than 105 at 1000 Me; less than 1.3 at
JURI N

Tjppm Caide Word Prive

B74-JR | Rotary Joint....  CoAXJOINEN $8.50

Type 874-LA Adjustable Line (Line-Stretcher)

An air=lieloet rie, m-el\i:_ll T that enn be teleseoped mately 30 olig when fully sollupsed. Approximately
to ehonge (s lengtl, Used o matehing networks, 57 oluns when lully extended,
Contaets are made by multiple spring fingers, ' ’ g
Length Change: 25 v, Tpe Qo W Frick
Characteristic Impedance: Not constant — approxi- 874-LA | Adijustable Line .... cosxivirren | $15.00
B - 36 CM. MIN. ‘
' ' 61 CM. MAX. | |
|
I d o I i
' 874-14 - !
3 ADJUSTABLE UNE \ S

A constant-impedance line siretcher, Type 874-LK, will scon be available. Write for details.
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COAXIAL ELEMENTS

28 CM. MIN.
48 CM. MAX.

f = o ——

\ B74-D20 o i
} ADJUSTABLE STUS 20 &M 4 '
‘.. - — N ——— \
Adjustable Stubs
For matvhinmg o T Favilitate wse 48 0 Wivistt
peeend s, e b (s r ool
— wilveinetorn: Stubs constet of Characteristic Impedance
B with a slubing shart cireuit ol the I;‘lli‘i[.l.!,l‘ Maximum Travel of Short Circuit:
sprng=-linger 1y u Phie =hart mrecun 1= ovesd by 2 M) e for ST 41020
bakelite tubwe hving » ldding  referemee marker 1o Y e for ST4=-12050
g vl Wn r
874-020 Adjustable Stob (20 em) ... ... rsnaainns VAT Wi $10.50
874.D50 Adijustable Stub (50 em) . ... oo antn bl LRI, 12.00

TERMINATIONS

FREQUENCY,

Plist of standing=-wave rtio of Tyre STEWDN S0-00bhnm

Type 874-WM 50-Ohm Termination Perminntion ns o funetion of freguencs

Provides o good Gmpedanee matels for S0-ulim D-C Resistance: i vl |
conxial  wvstos (rom e 1o several  Vhousand WA Ativ BBt et -
megeyeles, Urelul Tor ostabilishing reference con li- VSWR: Loss ””“'I (1% vl|-. o SO Mot Iess Uian .13
Provpes, bod Ceerinhnnn e IiHers mmil attenuntors, wned Tor Wy e “.."”‘I Ve ' . : e

ity ot hore puaeposes, Consists of o d0-o0lime evlindrioal
resistor woanted 1o I..ru-ln--l vopstal holider,

Type B74-WN Short-Circuit Termination
Type 874-WO Open-Circuit Termination

Usela) for estalilishing  reforenee  eomdditions  on
voasianl oes, Can b ased b substitubion mwgsire-
msents when the ik aown 18 to bas ||-r.|_“. i v o short
airein! o an opech cireunl Thee short=eireait termng-
Lon vansiels of o hxed storimg steap wennted
conneetor, The effective positing of the elecirenl
short-etreuit is hxed, The opeo-ctrean terminstion 1=
shichling eap tor openscircuited  lines e
anavonlibile vl capacitan the il
the eleet real opereireuil varies with froe
listeiosrie runee of 2 tnnn Ot 1o nvoriee

froen thie ol 1w rerstt vem ol T
earenn jreosdeend Ly thiee Stoert=etresiet |

[ n !
B874.-WM 50-Ohm Termination, . ........ e L R0 $10.50
874 -WN Shart-Circuit Termination. . .. ....cc0..0 ; CHAXS Wit 3.50
B74-WO Open-Circull Termination. .....ovvvvivnean. LA TN b 2.00
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COAXIAL ELEMENTS

ATTENUATORS

Type 874-GA Adjustable Attenuator

A wmutuad=indnetanes twaveeaide-below=cutolf)
tvpe atteruator usetul for prodocing known voltage
rtios, for weasuring atlensdion, wnd Tor pdjustioge
voltuge magnitude, Consists ol o loop ol e e
postlioned longifudinally within o hollow fube In
rotnting an outside =leeve, One tarn ol the sleevs
produees o 200 db change i attenuation, The sleev
welvarnees when 12 turned, 2o that complete tarns
are indicated by engraved lines on the tube, Sleeve
and Db e calibeted diveetly in decibels, and anit s
rosd ke miveometer calipers, The fnput system is g
short eousial Boe with s conneetor ol el end, one
end Tor connection to e POWEer source anl the other
{or conuection Lo o dU-ohim termination, an wdjnsi-
abilie stuby, or any destesd Jomd, The hollow (b of e
attenuator joins the input line ot vight angles aml is
exeitd Hhvowgl @ hole o the outer eonduetor Ly s
inner=eonduetor earvent.

Chan he psed i conjunetion with Ty 8TV and
Tyre STV (o eonvert g Tyvee (208-A or T'yre

ROTATING BARREL-,
A"
/PICKUP LOOP
SLIDING TUBE,

i
U g =
'\ CABLE DIELECTHIC\
g 500 RESISTOR
] INPUT LINE

o
—
—

Craseseetion of the coupling system nsed in the T'yer
i
U0 Adljustable Atrennnror,

WA

b

\

1200-A it Osedllitor into a signal generator.

Thie ol gl of the ||u||1| 15 hrovught ont throngh three
feet ol double=shichded Hesible eabilo, which s T
proxutely matehed ot the Toop emd by o 30-0lun
resistor hetween the low side of the loop and groml,

Calibrated Range: 120 «h n=sble ranee depeids
LIFELE M r-".ril‘|lii11|.." Dt weeen iru-ul il gt
Insertion Loss at Beginning of Calibrated Range:
Approxsunstely inversely preopoetionad 1o fregpieies o o
TOO0 Mes approsimntely 200 dboae 10000 Me with tined
gt approximatels 33 db owith gt Hoe termingted]
m at) ohaes,
Minimum Insertion Loss (Outside of Calibrated
Range): Approxinmtely inversely proportional 1o (e
gpreney s approxioatels IS dboge 1000 Me,
Waveguide Mode: 7Ly evtoff Teegnmenes s 12500 Me.
VSWR Introduced into Line: Les= thau LO4 st 1000
Mizz le== than 1.2 hebween 1000 g B M,
VSWR of Output: Less than 1 a1 100 Me,

Loess thiane 5 uge o A0 XM
Frequency Range: 1000 N ro dunn My,
Accuracy of Attenuation: Tuned luput, =0(1" ¢ of dil-
ferenee i attencation remdimes =1,2) b, hreet rewding,

Termimated Topwt, =010, of differenee in atenustion
repdings <F020 (b whien eovvsotsd, soreeotion el
~|||1j-]it"i.

Net Weight: 11 o,

Type 874-GF, GG Fixed Attenuators

A singlesseetion, e=lvpe resistanee athenustor usetul

over thie fregueney range from de 1o severn ! thousanl

ooy eles, Conststs of two dise rosistors aml ot

evlindrieal resistor as the shiuot and series olemoents
r:'.h'iu'l'li\l‘il'-',

g
874-GA | Adjustable Attenualor. ............
874-GF Fixed Attenuvator (20db)...........
874-GG Fixed Attenuator (10db). ..., ....

Impedance: i olins.

Maximum Power Input: !5 wan,
Physical Length Over-all: 2! inelies.
Low-Frequency Accuracy: 20,5 il

Attenntion wl standing-wave ratio of the Pype STHO P
Fixed Altenuaror as a funetion of (requency.

o Ve i
............ COANLORSER $55.00
AN A COAXNEITER 18.00
....... SEAE COANNRLLER | 18.00
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COAXIAL ELEMENTS

FILTERS

Type 874-F500, F1000 Low-Pass Filters B N = . = e

Reduction of harmonies from an u-h-I generator | —— r — aredmeT (r_-_‘ I
| G e "

baw fillees sueh as Hhese s usually necessary for best

pdisreient resultE, parteabaedy o S systens eantains

h=retehie veolltters or setpons Lhat o maelil |

pate ol o oo frespueney, oF 1l hivegh starnling- - — — i
are to be wessansd wsing a slotted line,

wee ol The TsehebesehwdT typne, in whiely

il = oldaies] al =onw =

th A\ priass Phie sliermsirels
HRTTT . 1 TITL gl
vepuivalent of shiunt! eapacttanes= it
spmeeiively |I'--"'|'l.': =iv | o

ri
the hikehlbuww] ol SPUrlinis  [ess lvnds above

1l @
(=]
1
Insertion Loss: Iu pass lmand, vories as o funetion wi a
Fevpreney Tut wa " 1id voeud ewr ' 20 dbs s S
i, aluive TLITL B ol 2t 300, abwve ecutoll, xr
Cutoff Frequencies: =]
'~
i x
VIR STd-F 0 A Ay w
I STH-Fom, 500 Me (o o
£
Tyre STFINNL 1000 My O
10

Physical Length Over-all: . :

e S S-H B, SO Tnches onnf'rnsou
B digi v Rt 4 Josgrse CUT-OFF FREQUENGY

Tyvee s74-F1000, 745 inechie-

Type 874-K Coupling Capacitor

Consists of a shott leagt i of vonsi) hineg ll'l‘-'j”;.'\ a
evhreleteal enpeaator snseoies with Phe mer conduelor,
High Frequenemwes arme bennsantted with soedl petlee-
s, bt de aoed Yow aaho See paenienes aee Liloeked,
This unit 1= olten nevessury Tor separating d-e paths
i svstetns nelding 1w of more ery sl TRTL friers,

as 1 measurements of insertton liss

Coupling Capacitance: \pparoxuuntely 5000 uul,
VSWR: Less than LOG gt 1ok M,

Larss thun 1.2 a0 20000 Me,

i Coidi Wi Pries

874-F500 S500-Mc Low-Pass Filter., ....covivvininsnnnnnns CUAX TR $22.50
B74-F1000 1000-Mec Low -Poss Filter. .. .. CHOIAXMBUK T 22.50
B74-K Coupling Capaciter, , , .. ... : " AN KR 14.00

EXTERNAL COUPLING ELEMENTS

netlor ot the other v ool B8 supplusl Tor
! whrtes] for slisipinl

T LR Tha Woapr v

ol coupling sml

echatigusl m that posthon by tie eoll

Physical Length Over-all: it inehes
Maximum Diameter: |~y ielus,

Lefty Tyre m5EMA Adjustable Coupling Loop and,

ighty Tyer A74-MB Coupling Probe. Type B74-MB Coupling Probe

barwling juet peimgbitosd ann A cumibne

Type 874-MA Adjustable Coupling Loop Ll A i W o s

el Consasts of shoart

v Willi s oormtuarns lowaps st ot el and 1 con- Physical Length Over-ali: 2!,

gaarpe e evnggolie
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Type 874-LR Radiating Line

Allowws ,-.-nup”r];_‘; an external wavemeter or hetern-
dyme fregquenes aeter to the fiells within a consial
syvstem, Clonsists ol shoer coasind lioe with apening in
oitter condnetor that ean be purtially or completely
coverad by a rotatable sloeve.

VEWR: | loser], Biss= thion 105 ol 1000 Me, less than 1,4
Af 4000 M, wed Tess than 12 a0 1000 Mes open, Loss thin
102 o ton M, les= than LG at 3000 Me, awd leas
i 1235 ar 1001 Me,

I tern
B74-LR Rodiating Line. . ... A s o e
874-MA | Adjustable Coupling Leop.........
874-MB Coupling Probe . .. oo vviv i iunn

COAXIAL ELEMENTS

Cadde Wapd Fiies
............ COANMITTER $10.00
........... COAXLOOPER 7.50
........... CUAX T ROTF I 5.00

FOUNDATION ELEMENTS

Connectors

ANy 871 Connertors aee supplied anassenibiled
withovomplete assebdy mstructions. No special foals
ares e e,

Type 874-B Basic Connector

For use on rigid, a0=olim, air=hielectrie, eonxial
l]rlv}-«' L‘l!ll.‘-'l!ﬁ!‘ (§7] ila]n‘f .'mii it :'ulu{ua'lul‘.-, i|1:-:LL|;|I-
g benad, eouplmg oot amd retnining ring, 9= lines
made trom 50 0D, 905" LD tubing, and 0,247
1Y pawed, The tmer conduetor 15 1o be serewed inlo an
b S A0 lr|]|i|-1|| ledes 1 the endd ol vl rodd, aoul the
vetainiig ving for e eoupling nut is Lo be siapped into
a g deep, 00035 wide groove eul i the 28" tubing,

Type 874-C Cable Connecter

For use on Tyer 87T1-A2 Polvethvlene Cable,
Cansist= ol the basie connector paats plus inner and
otter transition picees, i =oft copper lerrale, and o
rabber guard, The transition pieces are tapered so as
to taintadu the HO-olin eliracteristie impedance of
the comeetor and eabile theoughout the eluinge in
digvmerers, The vabile inoer conduetor is 1o be soldered
to vhe ner transition pieee, and the epble braid is
atizelied to the outer transition picee hy erimping fhe
firrnnle. "Thie rubbier guned provides strain reliel and o
protective handle.

i o fe il
874-B | Basle Conneclay.:;icisivainvssinns
B74-C | Cable Connector. .. ....vovvvinenas
B74-CB Cable Connector. ......ovn vovuven

Type 874-C8 Cable Connector

For use on Army-Nave Tepe RG-S U7 Cable,
Sume as Tyee STI-U, excepl outer transition piece
fits R=8 17 Calile,

ol |V ard e
............ COAXDBEIDGE $1.25
____________ POAXCARLER 2.00
............ COANCHRDER 2.00

PANEL CONNECTORS

Type 874-P Panel Connector

For wse an ]l:11|1'|:-i. Hewr ends lits Tyee -\'Tvl-.\'_’
Cable. Is sunilue to the eable conmetor, exeept «
panel adaptor and pat are supplied o place of rabber
g, The el adaptor fitz mio 2 V305" D hole in
panels Trom g™ to 57 thek and s dlesigned 1o
-'|nm]| the cotmetor o any destrod orlentanon,

Type 874-PC Panel Connector with Cap

For use on panels, Same as Tyew 874-P, with
addeition of s spring=hinged eap to shichl the connector
wWhett nob inoase, B ool fits Typg 87 1-02 Cabile.

(Lef) "Type 8741 Panel Connecior and, (Might) Tyre
ST-PC Panel Connector with Cag,
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COAXIAL ELEMENTS

Type B74-P8 Panel Connector Type 874-PC8 Panel Connector with Cap
satne as Tyer 8741, exvepl redr end fits Armv- Satie a2 Tyen STEEPC, eseept rear enid fitg Armiv-
Navy Tyvpe RG-S U Cabile, Navy Types RG-S U7 Calile,
1w ol Ward Prrare
B74-P Panel Conneelor. . . ..ccvnuncincssnnasnnnnnss COAXPEGUER $2.50
B74-P8 Panel Canneclor........coinciinrnsnsnsnnnines COAXPUTTERR 2.50
874-PC Panel Connector with Cap...-..... icvvuiiiins COAXCAPTRIL 3.00
874.PCB Panel Connector withCop. ......ccvvvvuronneans POAN T PENR 3.00

ADAPTORS

Tyer ST Tyew 87T1-000 Tyre ST102 Type 374007
Type 874-Q1 Adaptor to Type N Type 874-Q2 Adaptor to Type 274
Plugs mto Armv-Navy Type UG-22/U and similar Makes output of a conxinl svstem available at x
juek=1y e vanneclons, p:lil ol ;4*1l!l‘h-r‘ll:t"L‘il Dinelineg posts or banang piu*._.',ﬁ.
Type 874-Q6 Adaptor Type 874-Q7 Adaptor to Type 774
IFits T'yee 274=-NF sShiehlnl Culile, Phaggs into any General adio Tyee 774 Conneetor.
i L = o 1) ol _.i 1
874-Q1 ﬁsnpmr S Top M v e s T e R s COAXNUTTEN $4.50
B74-02 Adapter to General Radio Type TR s L4 COANTHMEN 5.00
B74.Q6 Adaptor to General Rodio Type 274-NF......... PO s 2.00
874-Q7 Adaptor to General Radio Type 774 ........ LR LR AT 5.00

PATCH CORDS

Ty v K710 . I\lrk -t Tyvn NTA-MSE Ty ST1-42
Type 874-R20 Patch Cord Type 874-R32 Patch Cord
For muoking shivided conpeetions. Consists of three Consigts of o Typi 274=-NF Cable, with & Ty
foet of Tyre 874-A2 Pulyvethivlene Cable (louble 8706 Adaptor on one end il o Tyre 274-ND
<hiteldedl with o Ty ee ST C Conneetor o eacl end. Shichiled Plug on the other, For shitelded contetions
TYpe 874-R21 Patch Cord !;;':ll\iii"::lI”:“:n:l\l:li svstent wmd a0 pote of paek-top

St to Uyvee 871020, bat withe stogde-shielded
.‘:iiilt,'_

I Canle Wl Prico
Type 874-R31 Patch Cord 874-R20 | Paich Cord. ... .. JvtasnarTek . $6.00
Clansists ol 4 l‘l.l E2TENEF Cable wsee page 2281, B74-R21 ' Patch Cord........ *VAXHUNTEMN 5.50
with one Tyee STHU6G M\ I:;ulur Fur conneetions B74-R31 | Patch Cord . ....... cudxyLENGW 4.50
Detween coashal systetn and pin-jack svstew, 874-R32 Paich Cord, . . UOANFITTEM 5.75
TYPE 874-A2 POLYETHYLENE CABLE
Bulk  eanble oy permanent  or  semiperssowent alwat 105 b per 100 Jeet, Consistz o 1 No.o 14
mstullitione  amd for minking  lone  pateh conds. steatled inner comduetor, separatn] from the two,
Chinrnotorist e 1I|.In'l[;|t||'1' 1= A wlins 437 5. Cable lll':l'l.ll#"l. ‘Illill'-!ﬂ'l'll;n'r shichds hy 00,2147 0D l‘tl}_\'v”;v\'
1= double=shiel s nnd s good mechimmen] Hexibility, lene nsithntion, aud an outer gray Plstes jaeket
Noamnnl capuentaner i= 32 upf (e foat, Attenuation (L365" LI,
al 1000 Me is about 2.6 dby per 100 feet, sl g 1000 Me
o pue Coide. W Priev
T = e ©§ .50 foot
B74-A2 Polyethylene Coble. ... cccivsnsisncssaianiiss CUARGL TR 27.00 100 feet®
Do bomgt b of 230 fovt i onvor,
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COAXIAL ELEMENTS

TYPE 874-MR MIXER RECTIFIER

USES: T'he Miner Reetilior i= usod as hie first dedeetor
in o hieterodyne frequeney converndr and permits a
standusd counmumientons=type roceiver or g 30-Me
wide=band =0 wnplitier 1o be cmployed as a deteetor
tor u=li=f mensurement=. The high-frequeney signal
which may have o Deequeney between 50 and 5000 M
i mixed with oo signal frone s loval oseillator to produce
a difference fregueney below 20 megaevelos, whieh s
thien fedd Lo the veeeiver or =0 wnplilier, The heterodyn-
ing sigual of the loeal oseillutor muy be one of irs
Duraonies,

DESCRIPTION: I'lie "I'viewe ST 1-MIE Mixer Reetilior con-
gistg of o shorl eoaxial line with o 250-0lun series
resistor and o ervsial peetifier rerminated inoa low-
pass filter hoviug o enl-ofi egueney of 10 Ae,

FEATURES: 'I'liis mixer, 10 eommbinntion withe 2 loeal
veeillator, males 1t possihle 1o use a low-fregueney
vocetver for v=li-l and u=h=l messurements over a
rinwe af 50 Lo S000 jnegaey eles, See diagram on poge
110,

sehiematie digeram of Type STEMNR Mixer Hectiller.

CONVERTER OUTPUT
0-40 Mc

25018

LOCAL OSCILLATOR SIGNAL INPUT

50-3000 Me 50-3000 Mc
_.r Ld Lo
B74-MR | Mixer Reclifier. . .................
Tre |
P
HEE— i : (0
i ."(-'ﬁ’d

GENERAL

SPECIFICATIONS

Operating Frequency Range: 50 1o 5000 Me.
Maximum Crystal Current: 5 1.

Maximum Input from Local Oscillator: 2 volls.
Cut-Off Frequency of Qutput Filter: {00 M,
Conversion Loss at 30-Mc Output: Depends upon
lepsued Trepresdspnneses comid i abonat 12 b it by e pesd commomi-
ciions recetvers when loeal osetllaror findaental is
v

Accessories Required: Local nscilliator for heterody ning.
Tyoee L208-X s Ty er 1200-0 Unir Oseillators are resom-
tendel, For signal freguenmes shove the fumdusmental
ostillator rpnges, harmouies ean be nsed, Patel conds as
indienred in rhe diggram on page 10 are aesbnd loe
cotneetions Bandwolth of receiver o 1 sinpliher <houli)
e st lepe=t 20 ke,

Terminals: Tyviu ST4 Coaxinl Connectors,

Net Weight: 67| ouiiees

Coale VWarid Price

COAXNVERTER

TYPE 874-Z STAND

Provides firm support for the parts of o wide
variely of consinl svstems, Consists af @0 heavy
bromze base with rubber feot, 22-nch wmd S-ineh
brass vods, wned three nniversal elunps. Will nof pust
or eorrode, The vertical rod ean he used (o hold long
taning  stubs, The horvizontal vol can be moved
lomgitudinedly or interchanged with the veetieal rod
to provide support where nesled, Two bases can be
used with one 22-inch rod between them to support o
lone hovizontad run of conxial parts. Clanps will i g
range of dinmeters and will holl] Tntween two rods of
different dinmeters. Anv desired arrmngoment ean boe
sel up quickly. Base can be serewed down fo table top
tor perimaden] =ctups,

Net Weight: 3'» puunds.

Torn Carly Ward Preie

874-2 $12.50

Stand ..iiainiis COANHELIPE
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STANDARD-SIGNAL GENERATORS

A standasd-signs] genermtor is an oseillator ealj
barztend 1 st hy e e ney ||u]‘-|1'|a11r vislb e, 20 that
al of known (reguency aind

W Menishes an ontpun s
Known amplitiede. sueh geverntors e used Jor tesi-
g eaddio recotvers, as standands of eomparison for
fad o Beld=intensuy meastrement =, amd :r‘.u“.ull}'. m
e Bchorntaonry Cor poensieine @, baaddwidoh, noise
fovieel, T pieniey  response, amdd o b ]r|'n|§-|-r'l1i-~ of
plesed pope crrentl s,

Il l"h'.'|||'||l.- il 1 -I;|:|-|;|I|J“-l;_'ll‘_1| HEenerator ane
shown i Figwee 10 A buller amplifier s
added o reduee meidental Trepeney meddulation,
I'he reguIrepents ey the vseillator are thar it e
giobde, that it have retisonably congtamst ontpad over
any ane fregqueney e, that the \\:n;-m;n.ﬁ
anel et Loy s neise modulation: be negligible.

sSoniane

v ar
W ;.‘ruuil

ADJUSTABLE
FREQUENCY
OSCILLATOR

et iy by Blenesins ol g st band=<ignal senvrntor,

OUTPUT SYSTEMS

The Ol sestenn kst e adesigned to |,r.|r]|u-.- a

known vall vz ol the ot pat termpisils, A reepe

Wes
Loedoow SO Me, resastive sirenuaters are eomsonly wsed,
v volimeter llestes e volinee ot the o albir
it whieh b= Deld tog eomstant “ealibearion™ vahn
by mgntan] sdiustooent of osedltor-outpot level T
.;‘|1J-||1 \|||I'_!L_'r' 14 Lhen :!;.]l‘:n.'li 1!_1 thae el it
indiearion and the attenig settinge. Aeeordi Lo
Thévenm s theorem, the generator enn e peprosentisd
ad o voltpee sonree hehind L, e series with th

tenpreelanee, Thas couivalent voliaee is the open-eivenit
verllawe of the <ignol generator, and the eguivalen

‘,||||li"|:ll\|'|' 15 st soon looking e 1 e SNSIeny v
llu- Patnnids ot \'.’vl1'|| I|||- '.'|||l.'1L:|' i-" ]II(':E.\'HI'l‘lt r-'im::
eiredited, o fr-\'.-'||-4|||.r-|-|'\ pepormtors, e t'.:;||i~
valenl <ol lllugu'li:\ru‘l' I« I|~Il:l||_\' e as low as
pos=ibile, W alins op less

A Loy sl e b Drespueseies, with s T0=0dun ont-
Pt :||||u-|l,n-.:‘\ Mis T et Iy L ssibdie Lo negleet the
elTeet of Che Toaed oo Chee ont gl voltge e o assume
theat the termimal voltaee w0 the evpietselrenil vodlagge
1l| any Cuan, Ilu' oorreetusn hog 1l |'-.'|-| can bae t]l'-
termbned by eadewdation as indheatod i Figare 2,

Phee elloet wpen the outpt voliaee and output

||u[|l'|[:|||r'|' ol P el psedd to eonmeer the senerator

Loe Lhie L] ddep pigen A Presgpuieney oo upon Ll

velative mnpiadonecs of genesaior, eabde, nud lond,

rnined for !

we K, and

Fravnge 2. Load

wnd Zp with a

Fowrr typaeal ea=es nre shown in Figare 3, and (i
tatend i Figore 4
s ] """""‘i""”i" i the Tyre SUG-C Stan

clirneteristies are a

rd-

sigmal Generator when the termination noit s used,
amd 1o the Tyer W001=N Sdied=Signn] Gonersio
when the Uy 100011 Termanation Unit and the
Ty 100082 40=4 iy Series Lt ure asel.

LTl i rrvspaoinds to e Ty e SO0 witlioat tln
lermimation anit and to e Tyes 1000-0 winhi the
sories undt Dot watbout Pl tertitm o il

Case L iastentes the Uven 1000 with termina-
et unit, bt withwout series unit, while Cuse TV s
the Tyvee 1O0T=A withour cithey i

W hen an estersad lond 1 sonmeet e losid vell-
nge will dilfor Trome thae open=eivenit. voltage of the
coel of the eable by an amennt dependimg apon e
msgnitude wnd phuse of the load impodanee

A Dnehe Tregnencies the residanl renetnnes i pes
Astivee nttenunlor hecodnes wrent enongh 1o i:rl!r:lil
1= Heeuraey ated he mahwsdsiduetanee  wavesaide-
Daeloow setttofl 1vpe is qore satisietoy. The svsoe
st e the Ty e 1027-N Stanedared=-Siena] Cloteeratog
nid whiely is thastrpred e Figiee 5, e
gern e el e iss I|||' ITRR LT Tl e allepuibng |.'|I|'|.-|

e volhmeter

than aeross the Input, This svstem Das the adyant gy
thiet the seemraey of Vhe otpit violtage a0 e mefer-
eaee pend = deternanned ‘-_" the voltmeter alone, and
1= thatleercd I,_\ the length ol the eabde reom the wt-
temtor prek-up loop to the pomt o) whieh the volt-
e s measured, op by the peneeton of the termimnea-
tinni ol Ll pooint, The aceuraey of the offeerive out pin
pupedance is deterndeed T the ressstor B alome e

ecan=e b is wmedintely pvecded Ty e voldbinet
wi ::'in "
This min
shown in s L, Flgoarne @
temnabor pick-np loop is o mateling pesi .
vent leh=ampditade <oanmding waves i e eable whi
the load 150

Voltmees hetween 0.5 volt and 2 volts are indlieated
direetly by the nurpul meter, For voltages helow (005
volt, the output is fiest set 1o 008 voll as indientoed 1y
the meter: and the attenuntor indes, which is wd-

1] b et lored /l':--—'.:ll||l'iJ|iI:.l'¢' = e
vs the outpuat svstene eguivalent b Ll

tesisiar e ot the at-

=linude Ly I

LEEIRAY l"l.

Faivue 4. schematle ddagrans of Tour Ly pes of generaior
O UL sA3ICH.

e e

2, 2,
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SIGNAL GENERATORS

ZdZ4% j2, e w
. axg
e Zdli*jma— )

1=t ul & 2ol ot the 0,5yl peant o ke art I e il " v 1he " rininal
i rovoltages are Lthen buliented diee A " I 5 il St i ~ i T
ber sakt i wh, o Jomage s e Bosd b= not edungasd vetenmmtor nod the dosd, With Ty Iy,
When ithe b 15 el thie attemiator st In plntion that the attenuntor provides bebweren oseill-
<tuncnrdigiad a8 volt e thae new lead Leetorp aoped bl tor efveetively et es jneudenigl-

For ubvra=high fregqueneies, this system gives e Presgueney nslulation, Beeanse the <ignad b= podu-
et e onet thieatioms thean Hhwe more eotiian htas) 1) o Jow lewedd MR stivedsy onle aenhabset gz
arrangement with the voliroeror st the shtemmlig W s ||--||]'||--]
T Phee "y 1024-\ inelades o bilfer |-..[|II1'||-1' sl

MODULATION is theretore eapablie of vaodvle i agher=levol signals
With this modualarar, the full output of (he signgl

I'or reeciver testing, in purtienlar, o range of modu-
generator can be modulatad,

Intion Freguoney a8 desieable, Por gomeral  1esting,
iosingde moduboing frregueney = usunlly safficient,
Lol -nrnq'li'.uulu- modulation ab vne or g Freone 6. Tunilional dingeam of the Tyrg 1021 ol
fiserd |I'r'lrll-'lll‘il‘~ Is  JIFDA ided  in Gomersl Radio P sVETem
stetin] genvrutors, Torminals are :_-r'lu\'u]u-r] fr it
pottieetion to an o external  continaously varabide
wintrens, Tor modladation over g Daad of Froueneies
Fhe Tyer 1000-8 Stambird=Sgnal Generaor s
eapabile of Leang modulated npe to S0%, the Ty IT'::IE.TD?I =
SOS=L" up to 100° L and the Tyer 1021-A up o 509,
When a tancd-eiromt osetllator 18 amphitide-modu-

lntedd aliveetly, somme degroe o revqueney modulation

< 1 Wy s

| signal = peesdulated 0 a hufla
mmstenned of dlireet Iy e e osetlantor erems -
shtal T 1= vt Fow Y ey 1iea MOVARLE
wents, iendental N 1= of oo eonsequenes, bt v an
st luer= 41 engpenl Iwe toaleer . Where it st lae olin-

' el | 10 - prowvides e

it n |

s 1(r24-A T

wrntely il M

Pdaron up te SO* . In Vel
oVer sy r-f e of 5 Me o b
01" Cryst I Miscdee N v
AN e Tromdiiiad o Froen O ) LR 44 {]

Istwewts 20 caond 1000 N
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SIGNAL GENERATORS

TYPE 1001-A STANDARD-SIGNAL GENERATOR

USES: The Tyewr 1001-\ Standard-Signal
Cienerator 15 a laboratory imstroment for jnse
i determining the performanee ol receivers
aned other equipment ar radio ad supersonie
frecuieneies, [s stardy construerion amd sim-
plicity of aperstion make it suitalide for pro-
tuetion testing, Beenuse ol ils small size, low
weight, and low power eonsamption, i can
be adapred Tor use n lield strength measure-
el s.

When used with the Ty pee 1000-6 Crystal
iode Modalator, the generatorean bhe modi-
Lited ol video frequencies Tor testing television
i-f eirenit=, The Tyee 1023-A Amplitnde
Modudlaror enn e wsed with this generator to
provide acenrately known values of amplitade
modulation, tree from ineidental fm.

DESCRIPTION: T'he welded aluminum cabines
of the Tyer 1001-\ Standard-Signal Gener-
tor houses three sepurate groups of eirenns,
The power supply i=at the top. Hhe completely
shielded vadio=frequeney portion in the midedle,
and the modulation and contral cieeuits s
the hottom.

The Hartley=type eavvier=freguency oseilla-
for covers in eight ranges (he [requency
spectrnm from 5 ke fo 30 Meo The plafes of
the main tuning eapacitor arve haped (o give
a Jogarthne varendion of  fregueney witly
anguilar rotation. The precision of fregueney
selting, therelure, is constunt, and the vernier
dial ix ealibeated direetly n percentage fre-
quency inerements.

A buller amplifier is used between the
oseillator sd the low=-impedanes outpnt eir-
cuits. The amplilier is grid modualared 1o
provide amplitnde modolaton from 0 o SO
pereent. Loose coupling herween the oseillaror
andd the amplilier minimizes ineidental rre-
aueney modulation, The sttentor svstem
and the omt pul meter are coupled to the ampli-
fier through o high-pass lilter, which reduees
voltuges ol the modulation frequency in the
outpur.

The output voltage is determinel by estul-
]i:-'hillg a fined earvier level at the attenuator
illpllt and h'\' .-t'llill:,'. Lwo allenuator vontrols,
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The carrier level is set by adjusting the plate
supply vohlage of the oseillator and is indi-
ated by o vaenum-tube voltmeter at the
attennator  imput. The attenuator svstem
comsists of o continnously adjustable L-network
controlled by the owrput dinl and a deende
ladder-network attenator,

The modulation cirenits include a 400-eyele
R-C oscillator for mternal modulation and a
germaninm  ervstal  rectifier o determine
modulation percentage. Percentage modula-
tion is rend on the same panel meter that
mdicates the earrier oulpul level.

SIGNAL GENERATORS

FEATURES: » Outpul cable termination ean
be removed for matching into o 50-0hm
system.

> Very low residual output and stray field.
> Aperiodic output amplifier avoids sideband
cutting and minimizes resction of attenuator
setting or lond on carrier frequency.

> High stability and low drift are assured by
high-quality components, low power con-
sumption. and stabilized power supply.

> Nimplicity of design and construction has
resulted in an anusually sturdy instrnment of
small size, low weight, and long life.

SPECIFICATIONS

Carrier-Frequency Range: 5 kiloeycles to 30 mega-
eveles eovermd in cight direet-reading ranges as follows:
3 to 15 ke, 13 1o 50 ke, 30 to 150 ke, 150 10 500 ke, 0.5 to
L5 Me, 1.3 105 Me, 310 15 Me, and 15 1o 50 Me.
Frequency Calibration: Logarithanie up w 13 Me,
departige =liglhily from the logarithmie seale at higher
frequenvies. Aevuraey, £177,

Incremental-Frequency Dial: Frequeney inerenwnt
i 01 per dial division, st frequencies up to 15 Me
Frequency Stability: Warm-up drift i= of the order of
.25, Half the maximmn driflt is reachiod m 12 hours.
Output Voltage Range: Open-cireuit outpul volrsge
at the attenuator juek is continnously adjusiable from
0.1 mierovolt ta 200 millivolts. With output eable terni-
nated at both ends, ontput voltage is continuonsly adjust-
able from 0.05 wmicrovolt to 100 illiveli<. Open-cireuit
ottput vollage ot the 2 VOLTS panel jaek is menstred
direstls by the outpnt meter aned i= 2 volr< if the meter
is ot to the referenee mnrk. This voliage is available up
to at least 13 Me,

Output Impedance: Output impedanee st the atienn-
ator jaek is 1 oluns (30 alons when the series unir is nsed)
exeept [or the highest oulput position of the attenuator,
where it 1= 30 ohms

Qutput impedatien ar the end of the terminated eable
is 25 ohms. Output impedanee ol the 2 VOLTS panel
jack 1« abont 300 obims.

A ontput bpedanee of one obin (vith outpie voltage

redueed 1005 1) ean he alitsined with the Tyes [O00-173
Voltage Divider, o standaed (TR test dinpedanes with
Phe Tyes 10004 Duammy Anter sl o known indne-
tiom field for testing loop recetvers with the 'T'yes 1000-P10
Test Loop,
Accuracy of Output Voltages: At frequencies below
10 Me, when the output dinl is set st abom full seale or
at abowt one<tenth full seabe, the ontpnt vallage 3= cor-
rectly indieated 10 =00, + 0.0 gy With the ourput
dial set in the wid=seale region, (he error iy b grenter
or stmaller by 4700 AL fraguencios sahove 10 Mo, when the
outpil dinl i+ set o abonr il seale, the output voliae
is eorreetly wndicntied 1o an seenrnes of =007 <4 103 pvi
awd the error mny e as mneh as 100 Inrger or smller
at other omiepat dind sertings.

The seeurney of the open=cicenit output voltage at the
2 VOLTS punel juck is 448, up 10 15 memereles
Amplitude Modulation: Adjustuble from gero G SO0,
Maodulation pereentaes is imdieated on the panel motoer
and is acenrnte within 1077 of the indieated value
with n possible additional error of 207 Tn modulation level

The internnl modniation frequenes = 400 eveles £5%.

The external modulasion characteristie s flat within

sipm

1001-A | Standard-Signal Generator

..... I

PATENT NOTICE, See Notes 2, 3. 4. and 9, page vi.

GENERAL RADIO COMPANY

+1 decibel from 20 eyeles to 15 kiloeveles, Ta provide
S mmlulation, the external nudio oseillator mnst
supply 12 volt= into a 30000l Tossd CI6 milliwatis),
Incidental Frequency Modulation: At S0, amipli-
tade ouodulation, the ineidental frogueney modukation
varies from ahout 10 1o 100 parts per million over ek
earrier-frequency runge exeept for the highest freguency
rangze (135 to 50 Me) where it iy be three thimes as great.
At lower wlulation pereentages, frequeney modalation
i= appreximately proporttonal to modulation percenuge.
For applications where neidental frequeney modula-

tion st be very low, the wse of the Tyer 1023-\ \pli-
tude Modulztor (paage 1360 o the Tyee HOO-PG Crvstal
Dide Muodulstor (page 133) i< reeommended.
Carrier Distortion: Of the arder of 5% 5 on all exeept the
lowest range, where it may inerease 1o 127, w0 5 ke,
Envelope Distortion: Abaut 675 at SO0° amplitude
rodduilat fon
Noise Level: (urrier noise level eorresponds tn shont
0.1% ¢ modulation,
Leakage: Siray fichis at 1 Me ure substantially less than
one mierovolt per meter two feet fromn the gonerator,
Terminals: Tyre ST Coaxial Perininals nre provided
for the sttennator ontput wnl for the constant 2-valt out-
Pt
Power Supply: 103 ta 125 (or 210 to 2500 volts, 40 to
G0 ex eles, Power input is approxinmtely 63 watts al 115
voll=.
Tubes: Supplicd with the instrioment.,

L — it | —aY3-01

1 — 6LG 2— 00 VYI0s

| — 6ALS [ — GSN7.QT
Accessories Supplied: Tyre STE-1121 S-foot Copxiul
Cuble, Tyer 100021 50-Ohim Teemination Vnit, Tyee
0002 30-Ohm Series Unit, Tyvee ST0O2 Adapior,
Tyre TO-11 Adinstiaent. Tool (stored in enbinets, Tyee
PT4-MB Plug, <paee fuses, and o power eopd.
Other Accessories Available: Not supplicd bt avail-
alile on order are the Tyee TOO0=124 Voltaee Divider, the
Ty 100014 Standard Dummy Antenna, the Tyee
100210 Test Loop, the Tyee 1028 Aplitade Maodu-
lator, avd the Tyee 100016 Cre<tal Diode Moddulator,
Mounting: The instrumont is assowblod on an alominmn
panel finished in black ernekle eguer sl mounied in
an alumdoum enbinet with a Waerk wrinkle fini<h, The
eabiner is provided with earrving handles, A rovessed
compartigent is bhuilt inte the top of the eabiner for <tor-
g seeessories,
Dimensions: (fTeight) 14%s x (width) 2004 x (depth)
1%y 5 inrhes, ovor-all,
Net Weight: 51 pounds,

Code Ward Price

 $675.00

ARG S
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SIGNAL GENERATORS

TYPE 805-C STANDARD-SIGNAL GENERATOR

USES: ‘T'he I'vee 805-C' Standard-Signal Gen-
erator iz designed primarily as o precision
laboratory instemment for rapid and aceurate
testing ol rwdio reccivers. Beeause of  jis
seeurney, wide frequency vange, and high
voltage oulput, it 1= a valnable in=trament for
labovatories enwaeed in reseaceh and design
on radio reecivers and adlied apparatus, while
ity speed and stimplicity of operation make i
woll ?I.IIEI-i‘JlI'.lI 1} }H‘Hilll('tinl] Ii'~.~‘li]1::;A

It ean be adupted Tor testing television i-f
cireuits by the use of a Uy e 1000-P6 Crystal
Diode Modulator.

For meastrements ol the highest precision,
it can be nxoed with the Tyer 1023-X Ampli-
tude Modulator to provide acearately known
vithies of amphtde modolation with proeti-
cally undetectable meidental frequeney madu-
Lation,

DESCRIPTION: IMunctionally this instrument
consist= of (1) o enrrier-frequency oscillator,
12) o tuned eadio-frequency amplifier, (35 u
resistive OULpuE attentator awid oo valtmeter
bo read thie ontput level, (1 o medulad ing
oseillator 100 eveles wnd TOO0 exeles) with
wovoltmeter for vending pereentage modila-
tion, aned (3 0 well-regulated power supply.
The oseillator and amplilier assemblies are
virtunlly ddentieal i construction. and the
coil switehing assemblies, a= well as the tumng
capacitors, e sanged and deiven from com-
mon punel contrals, Seven eotls covering the
Prequency range from 16 ke 1o H0 Me are
carrie] on e selector dise ineach assembly, An
eighth coil position is also provided, so thad

an extra set of coils may be installod b de-
sived. The dises are driven from a panel knob
throngh o gear mechanism, which also hrings
info panel view a frequency range identifien-
fion dial. As each coll is rotated into posi-
tion, it is conuected into eteenit thirough stlver-
overlaildl contact blades, which firmly enguge
silver alloy brushes, mounfed on the tuning
capaeitor, The comtacts are mounted  on
polyvstyrene strips, insuring both low eapuei-
paniee and low dhieleetrie losses,

The muin tuning cupaeitors are exeeption-
ally rugged, utilizing the east frame type of
construction, with ball-benring supporis for
the rotor, The !lt:iH‘:‘ e F]l:ll]('ll o give a
fogarithmie variation of frequencey with angn-
Ly rotation, The two enpacitors are deiven
hrough o set of gears, which also drive the
direct-reading frequeney dial,

The output system consists of @ vacnims-
tube voltmeter, o resistive attenmator nel-
work, # 3-fool, Ta-ohm ontpul cable, and a
terminating unit. This unit terminades the
eoable inits characteristie upedanee, 1o pro-
vides, in addition to the novmal ontput wt
37,0 ohms, outputs redueed by fnerors of 10
andd 100, with  eorresponding  ontpnt -
pedances of 7.1 and 0.75 ohms. A staaedard
hromleast bandd dummy antenna output is
also provided.

FEATURES: > Output voltmeterindicutes voll-
age dt end of properly terminated cable,

> Ruadio-trequency leakage and struy fekls
are low.,
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> Tned amplifier minimizes reaction of ont-
pul cirenit on earrier freaquencey

> Tuned ereuit is heavily damped to prevent
side<bund elipping.

SIGNAL GENERATORS

> Take-up springs minimize backlash in gear
traims.

> Regulated  power supply  eliminates the
eflects ol lne-voltage Hoctuations over a
range of 105 to 125 (or 210 ta 230) volts,

SPECIFICATIONS

Carrier Frequency Range: 110 kilocyeles ta 50 hiega-
ev eles, voveresd B seven diveet-reniling ranpges, s follows:
TG fo S0 Key 30 000 160 ke, 16U 1o 500 ke, 10L5 o 1.6 Me,
Lot o S0 Moy S0 1o 16 Me, B6ote 50 Me, N spatre ringe
prsition b= providded so that o spesial spt of eoils oan he
instedlen] il ihosird.

Frequency Calibration: Fuch
o aecuvaey of =1' . of thedndie
Frequency Drift: Not prenter
[ronpieey
Gerniiorn,
Incremental Freguency Dial: A slow=motion vernier
deive dllal is provided, by

15 direet reading
el Tregueney,

thian
tanpge for a perienl of 5 hours' eontingmes

=01 (1 o noy

mates of wlieh Fesgueiey
inerements a= stall as 00017 may he obtadnoed,
Qutput Voltage Range: Continuously adinstuble from
L mierovolt 1o 2 volia, The onepue vobiage (e the termi-
sation of the Ta-ohae out pul cable) is mdieared by piasel
teter aned HOVeN-frant NI:I]T:;:[II'I'.

Qutput System: The vutpin bopedanee ar the panel
jrek s Ta ol vesistive. A T3-olitn output eable is pro-
widdedl, togethey witle s termination auit that Toenishoes

constant ontpul dupedanees of 7.5, 7.0 and 075 olinps,
Tl walibiwntion of the panel volumetorsialiiplior com-
bBinglion 1= in terus of the aetn) voltnge aeross e
3T When the T.0= aned 0.753-0lun positions
are wsed, the fwdicotes] antput voltage must Be divided

Iy 100 soned DEMD, pespunenively

=il ot

Yostdard dusira-sitenng
output is alsooavailable g the ternination unir.
Qutput Voltage Accuracy: or mltiplier
holow | volt the maximmn error 1 ontpul volinge is 1heo

SCLTIES

st ol the aerenanror and voltieter sreors lsted Lelow,
Maximum Voltmeter Error: -
g ko 25 megarveles. Above 25 m

§ ¢ ol indieatd I{':ll“llg
waeveles, pn addivionnl
171‘{]Kll'|ll"\ eriar aeretnrs, .'l|un||l|li[r|_: ) ‘-T' o 511} -
eyeles, AU T T Dl seade sooad 300 Mo, there is sldao oo trnsin-
b ereor of S o oin the volumeter v,
Maximum Attenuator Error:

Fadony 35 Ny, =03, 0.0 miderovolt

3o 10 Me, 6435 02 mileravelt)

1O e 30 N, =000 0 04 imerovolt

B te G0 Me, =000 =00 serovolt)

I'liere 1= no attennator ereor (or the T=volt maltiplier
sottine,
Modulation: Coulbongously varable from O to 100 6.
The pereentnge of oehilarion i= fodieated by o ponel
0000 of tlue teter repding wp
Clor earrier (reguencies helow 16 Me; £15° ¢ for
higher errier Trvghencies.

el (0 i el ey ol
vy ST,

T

805-C

FATENT NOTICE,

See Notes 1, 2, and 4, poge vi

AUDIO OSC. MOD. CONTROL MODULATOR

EXTERNAL
Moo,

GENERAL

Standard-Signal Generator. .

RADIO COMPANY

Internal modulation = available b 100 eyeles and 1000
eyeles, aveurate in (reguemey within +=5"

Thie generator ean be mwonlafated by s externnl oseil-
lror, Approximatoty
rovpiiree] Tor S0°

1 swalis aeros= 3AUL0M) olims are
miodhidation, The over-all modulanim
hnracterisiie i= as follows:

(areier Fre el DAvedine Tleereepe L]
.5—3al N A~ — 14,0~ +1 by
0. 1—i.5 Me Al — LN~ 1.9l

TG— 100 ke Aia — 10" 5 of Clarrier =15 400

i'l"lll“'lll'\'
Frequeney Modulation: On the highest cueries fre-
auenes eange the fregqueney modularion is ahout 0,055
for 100 o madulanon, ool 1L02°
At lewver I':ll'l‘i-'l' !-:'i'.¢||||-l|-';|1-- Vi brespetiry mdlation 1=

foor 3O 5 rese bl tion,

lisss thish Lhese pereen tages,

IYor apphicicions where inetdencal i st be neglici-
bla, the T'yre 1025-5% Nnplitade Modulator shoull be
useed, o, lor wideshand (vidood wodabation, the Typee
TO00-1% €rvsead Dhiode Modidoos
Distortion and Noise Level: The cuvelope distortiog at
a modnlation level of S0% 5 d= less Uhaan 47 2ot 1 Mo carrier
fregqueney, larrier noise level is at beast A0 db below st
wodolgtion,

Leakage: The mmgnetie induetion leakog
voerovolls per wetor o s lstanee of 2 el frovn thie gen-
The 3=fimt onrput eable permits Ve reeviver
undder test 1o b keps heyond this Hoade, Radintion fields
e |||1_f|it:i|-]r-.

Power Supply: T'he insimnnent operates fran any A0 Lo
GO evele, Vasvalt (or 290-vole ) e An electronie voltnge

is less thao 3

orubnr,

regilator coamponsates for hne voltaee Hoeoeoaons from
TO5 o 125 volts tor Trome 210 Lo 250 voles). A i
input power of 130 wilts is rospuired,

Tubes: Supplicd with instewmnent

b— R} T — o

Cg— ) ¥ | nALS

[ 1 e B | o

2— 343 | — Mnperinge a-1

| — 6813
Accessories Supplied: Lite eotnector cord, =hiaeddol
outpnt eable swodd Verminn o it and spare (ees
Mounting: The pavel s Gooshed o Dlaek eepeklo sl the
catbine) s Dgek wetnkle tinshe
Dimensions: (|leight)
ill-'ln'—, nver-ull,
Net Weight: |17 pounds,

W x (whlth) 33 x (depeh) 12

f“! T
$1450.00

CCimde Wl
rrwnse, wTww A LEPER
— o

RFE AMR

131

File Courtesy of GRWiki.org



SIGNAL GENERATORS

TYPE 1000-P SIGNAL-GENERATOR ACCESSORIES

TYPE 1000-P3 VOLTAGE DIVIDER

Thas veoltasee dhiviler, usi=l with the Tyre [0]=-A

stamdani-Signal Generator, provides a known voltage

weines g otu=olin resistor, which ean be nseriod
<= with o i'ur[l ant v Testing |"""’ errivitl=,

It pliges pto the out piat jack of the signal generator
Ty er: LOKE=A -« amd dividh= the imdieated outpat volt-
e by o Bvtor of 100

Input Impedance: ) wluns

Qutput Impedance: | vwhu

Terminals: Ty ST Cunxinl Uonmeseiors
Net Weight: ' iminees

Tipgm Ciwds ol rive
1000-P3 100:1 Vollage Divider s iivisk $17.50

TYPE 1000-P4 DUMMY ANTENNA

Conpeeted to e terminated ontput of a standared-
<tgeti ] generntor of 50 2 putput impedanee , this
iy witenmne provides the output eharaeteristies
speeifiend by the Tnstitate of Radio Engineers in their
PN “Siadands v Radio Becvivers, Moethods ol
Festing Nipditide=Nonlulaton Broculeast eevivers.”™
Perinals are Uy 874 Coasinl Conneetors, which
e Dt b i stznad geoersator oat gt aek sl tlpe ont-

Pt eabale

Net Weight 3! cunees

T ) Ciwde W wninl [Price

1000-P4 Dummy Antenne ....0 Aluow $15.00

TYPE 1000-P10 TEST LOOP

With thaes =laebidsd
Weapr ablileliins can
wl Hhe 11N

il lI.-"".HI;_'

beest bowags o revvivers with
bor testn] bow 1l |1.‘-"."Il|'~[ :ht'!'d"i
Stamlands on Hadio Revetvers, Metlonls
Muplitide=Maodulation  Bromdeast i
|.||I-||_-I.|--| Pl [ostitote of Wads kg
s, 1l S=viien Doeps s dnelimsend i copper fubing or

eIV,

el rosta e shidehiling, Cirenit constant= are chosen
to make the Beld strength in voles per seter, al

Fom

1000-P10 Shielded Tes! Loop

TYPE

T YTEERE . AhEay

View of the Thyre 1ELPID Test Loy, the Tyrs
oue-1'3  Vaoltaese  Dividde Al e Ty Jismi-]*g
stanidland Fhimmvy Ntilenna
dlistoummee ool 100 bieehi troan e bomaps, vzl 1o enpe=tent ls
the =tgnal gemerstor satgant in volts, with o S0 ¢

sl rilaag

Terminal: Tyen 853 Canxial Connoetor
Dimensions: (Heighs 16" v Gwldthin 1155 x (deptio
1

S imehes

Net Weight: 1o poniels,

Conds Wl ¢
$33.00

1000-P5 V-H-F TRANSFORMER

50 Ohms, Grounded, to 300 Ohms, Balanced

Pl “Pyew 1000-1%5 V-LI=F “Urnnstormer is -ll':-i;;ln-‘[
b plug into o standanl-signal generator laving o
ol dnbinl

gl ogtput saned produce an eqgusl

Iesbmasd  sypmeni=rirentl vollage  laduaind S00-ohin
Peglampens b pnpws bavnees for eef pusgsurements of f-moand
I=% Peveivers

Ul travsiormer s msottiles] o o eviimdrieal con-
Lattser termimted at ane eoed in 2 Tyex 874 Coixial
Uomwertor mnd ot the other o o soeket 1-\5,:t1l‘-1 L
vty Ll Abden Tyee HLARE2ZE Conpsctor for staml-
Tl HLAST e pearallel-wire lun

ccti-f TRANGEORMEN _ 60
“TYPE 1006-75 g
twt2as Mz 0O OHME

e ——————————— -

(LU S U § B

ennslormer, Shaded area= show talerances,

Fregueuey  Charaviorsiies of Ty

OPEN-CIRGUIT
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Frequency Range: 500 N o 250 Me,

Frequency Characteristic: Soc plot,

Input Impedance: \pproxtmatels 300 aligs, Diesigned
for work ont of Stealinn sonree,

Terminals: Inpo — Cienernl Radio Tyre 8571 Conxial

Voyw

1000-P5 V-H-F Transformer ., ....

TYPE

1000-P6 CRYSTA

USES: I'he crystal diode modulator is nn absorption
mdulator for amplitude modulating the output of a
rudio=frequeney generator over the cirrier range from
20 to 1000 megeyeles, Tt enn be usied to modulate the
output of standard-signal geaerators and other oseil-
Intors over o modulning-teequeney mnge of 0 to 5
megneyeles, It s partienlarly uselul where wide-bal
modubation, as Tor television reveiver ll'a-liru.'.. i e
guired, or for rdio recuiver tosts where incidental fm
must he neghgible,

SIGNAL GENERATORS

Clostinertor,

Chifput — Fits - Alden Tyien
st ing conpector is foeoadsdpsd
Dimensions: (Lewgthy 14 « (dismneners ©
Net Weight: 4! 5 nunees

TR

Clommentor;

TR T

[Priee
$27.50

Canli Wand

e =N

L DIODE MODULATOR

DESCRIPTION: The tuwslulatir eonmists of a erystal
dinde Iwtween inpat and outpul termivals, 1 ssmple
output filter 16 prevent appreeiable nusdulating volt-
age appearing in the oulpat, sl a0 means of isolating
andd applying moduloring and bias voltages, Sinee e
rosistanee ol the ervainl diode is o funetion of 1the
voltage across it, this resistanee ean be modulated by
ipplying o varving voltsge. Tnsertod botwoen o sdio-
frequency genersdor and its lomld, the unit produees
smplitade modulaion by vaciation of load impedianes,

When the modulator is used with o standard-stgnal
gencratoy, the out put attenuator of the generntor o=
vides sufficient i=olation 1o prevent remetion of the
idulator vu the genorstor fregqueney. With an oseil-
kb niot wll.li.p]u-d] with an it pal attentglor, it is
recotmended Dt o Ty e STEGE (20 dbooe o Tyew
K700 00 odly Avvenmston I nisesl

FEATURES: 2 Whon sl wilh a staonlund-sigual gen-
eritor, the eevstal dide modulator works on the out-
put =isde of the attenwtor, <o that resctlon ou the
wacillntor frequeney, and honee Treguenes mdalation,
is practically negligible, The power reguired for modu-
lation 1= very low.

> For testing television receivers, a video signal, von-
veniently obtained Tt o standaed recviver Ganed
1o loenl station, can bee applivcd 1o the modulator,
Thaee pieture mwnlulation e then be pat on any de-
sires] elimnnel by tuning thie signsl genertor

SPECIFICATIONS

Carrier Frequency Range: 20 1o 1000 megaeyeles, Thie
isertion loss Dnegenses appeoximately 10 db o a0 eareier
frevpuieney of 10 megaes eles due e outpnt e,

Modulating Frequency Range: ) 1o 5 inegueyeles
“I'_\'lltll"l‘ i= n|a|arl-nl|u||f|°|_\ 2 b down w3 niesggney eles
with w grodund rollsofl o prevent serions phase distortion
ol videw siginnls

Impedance: The bypdanee looking inta either the
gl or ontpat teraiinals s oo fooetion of e Dias and
mdhalating voluages, This gt was doslgnnd Tor ase with
a Aol sonree minl o S0-olitn Jel, The impedance w0
the modulanion termtnnds 1= approxitstely G600 olins.

Modulation: With wu grester U wmillivelts f
spnt, S0 maplitade weslalation ean be obirained ot
eartier (requeneies between 20 awd 1000 Me. For optimmum
sine=wave wuslilntion, nn averuge erystal requires 13
volt= ot the bias terminal, The insertion loss under these
comlitions is approsiately 12 diy and approximately
0.2 volt r=mi= wt the modulation terminals will produce
30" vodulation, Maxinim perventago podulntion is an
inyerse funetion of vuerier frequensy, siud ar 1000 -

(T

Tarpw

1000-P6&
PATENT NOTICE.

Sov Notes 3, 4. page vi.

GENERAL RADI

Crystal Diade Modulator. .. - .. oeuneenemonssnons

eyvedes 1 Htted to whone 3075, Pok modalarion voltaee
with respeet o geonoud <honld nor eseped 1 volts,
Terminals: The codiostimpnenes s o lidating teraiis
winds wre provided with Tyen ST Clonxial Clannoetors.
Phae didation veroanads witl aeeepn vither o Tyre 574
Uligaxial Ulornseetor o o Ty 2540 e
Crystal Diode: IN2I 1,
Accessories Supplied: Une 1y er 27 08 Mg,
Other Accessories Required: Toromul wilaptors, unless
genocator and Tosl are sipuppen] with Tyee sT4 Conxial
Conneetors: La=voll hatery for lixed laus, o o d-volt
bastters aod o TOUNM=oln eliostat (or adjustable Dasis,
Accessories Available:

Pyee STEGEF Fixed Attonuntor, 20 401

Uyee N73-030 Fixed Mteneston, 10 dh

Tyer STER20 Patel Canld

Tyew 10005 V-l Transforiner

(For deseriptions and prices, see pages 112 1o 125, and

o)
Dimensions: (Width) 5 x (height) 4 x (depth) 14g
inchos, over-all,
Net Weight: | pouil.

Conle Waord Pries

$40.00
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SIGNAL GENERATORS

TEn b

wo (ED e

TYPE 1021-AU STANDARD-SIGNAL GENERATOR
(250-920 Mc)

TYPE 1021-AV STANDARD-SIGNAL GENERATOR
(50-250 M«c)

USES: The Tyrr 1021-N Standarvd-Signal
Cienerators ave as reliable and as convenient
at very high and ultea-high [requencies as
conventional Standard-Signal Crenerators are
at mueh lower frequencies. Their main use 1s
the determmation of radio-receiver and am-
plifier charaeteristies in the engineering libor-
atory and in production. In addition, they
are convenient and well shiclded sourees of
power for v-li=f and u-h-1 bridges, slotted lines,
and other measuring deviees, Tn combinition
with the Tyre 1000-16 Ceystal-Diode Modu-
futor and o source of video signals, they can
e used to produce television pieture modida-
tion on all channels between 30 and 920 Me.
\ conventent sonree of television video signals
i u standard television receiver tuned to a
locul television stalion.

The Tyew 1023-X Amplitade Modulator
et be used with the Uy re 1021-AV Lo produce
acenrntely known values of amplitude modula-
Lion up to 800, with completely negligible fi.

DESCRIPTION: [linch T'vre [021-\ Standard-
Signal Cenerator isa compact and hght-weight
instrument of simple, vet rugged and durable
design. For lexibility and  economy, each
signal generator is made up of two units. The
power supply, moduliator, and metering <vs-
tem make up one unit, the Tyrr 1021-P1
Modulator Unit, which oceupies the left-hand
sitle of the welded aluminum eabinet. The

right-hand side of the eabinet houses one ol
two readily interchangeable carrier oscillator
units: The Tyer 1021-P2 U<11=F Unit for 250
to 920 Me or the Tyee 1021-P3 V-H-F Unit
Tor 30 to 250 Me

As noted in the price table, additional tnn-
ing units can be furnished to convert either
senerator into the other

The internal modulation frequeney is 1000
eveles, External modulation is possible over
the audjo-frequency  range.  Modulation iy
continuously adjustable from 0 Lo 0%, A
single panel meter i used 1o indicate oither
carrier output voltage or modulation pereent-
age. With the Tyee 1000-P6 Crystal Diode
Maodublitor, the generator ean he modulated
t'.\'ll'!'lmll_\ over a range of U io ) lllt‘g:ll"\'l'll‘.‘-&.
with negligible incidemtal frequeney modula-
tion.

The ecarrvier oscillator units for the two
instruments differ only in the frequeney range
covered, Fach uses a butteelly cirenit ax the
tining element and covers its range in oo single
band, A mutual-induetance-type attenuator is
used, with o dial ealibrated from 0.3 gy to
0.5 volt. Voltages over 0.3 volt are read
nlil'i-l'!i}' on the ]):ml'| meter, The meter is
actunted by o standard silicon erystal con-
nected across the output cable. The crystal
15 followed by a0 50-0hm matehing resistor and
cun be standardized against the regulated
power supply.

134 GENERAL RADIO COMPANY
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FEATURES: » Cienernior is as easy Lo operite
and as relinhile as low-frequeney types.

» High ontput is available.

» Both output voltage and output impedance
are neenrately known,

+» Nou sliding contacts are used in tuned eir-
enit, Worm<driven tuning element  covers
frequency runge smoothly in a single band,
with 1100 dial divisions.

» Ciood stability and low drift are insured by
rugeedly designed  butterfly  oseillators and
regulnted power supply.

SIGNAL GENERATORS

» Clear heat tones are produced when output
i heterodyned.

» Residual ontput and stray fields are helow
the sensitivity of most receivers. Oseillators
are doubly shielded and all supply leads are
well filtered,

> Output terminuls are Tyee 874 Coaxial
Conneetors, aml a wide variety of accessories
is available (see pages 110 to 123).

> ['nit design provides Hexibility. V-H-F and
U-H-F oseillator umits are easily interchanged.

SPECIFICATIONS
Type 1021-AU U-H-F Standard-Signal Generator

Carrier Frequency Range: 2350 Me to 920 Me in one
handd.

Frequency Calibration: Direst reading 1o £ 1",
Qutput Voltage: ontinuoasly mliustable from 0.5 gv
b LYyt openievironil

Output Impedance: 50 olins + 10175,

Output Voltage Accuracy: Dver-all arcurney of output
voltagee Is botter thun £2V o The geenruey of antpat
woltineter vulibeation between 05 volt and L0 volt =
hetter than <+ 10F ;. The areuraey of the attonuator Jdigd
calibeatiom for voltmges botween L0 gy and 0,1 volr -
better than £A8%70; Teom L1 volt to LS volt, better than
=00 0 AL 20 Me, the resonance eeror in the voltneter
is <+,

Amplitude Modulation: Adjustulde, U ta S0 . Turer-
nnl, 1O ¢ =5 ¢, External. Bat within 3 db from 30 =
15 ke, For S0, moslulation, external awdio oseillator
st supply 18 volts acres< a 100 Kilolen ol
Envelope Distortion : Lass tlun 5% ar 30" modulation.
Noise Level: (‘areier notse level corresponds too alust
.20, wadulation,

Incidental Frequency Modulation: For 507 wnipli-
vade wodulation the ineidenad fm is approsimately 100
parts per milllon for frequencies ap to 400 Me anil s
approximately 1000 purts per nillion ar 920 Me. Whon
wwer viluos of tnetdental o wee veguired, e Tyex

TMN-PG Crystal Madulator is recommeinleml.
Leakage: Stray fields and residusl oz voltage eannot
be detectsd with a receiver laving 2 to 3 uv “en=itivity.
Terminals: Tyrx 871 Coaxial Terminals are provided
fur the output conneetion
Power Supply: 113 ar 230 vols, 50 to 60 eyrlos. Power
input = npproximately 50 witis
Tubes: Supplicd with the fnstrnent
I I Cn, Tyee TUF-D (uuslitied 3861)
=i X350 I—\mperite G-}
|—6R-0GT 2—0C3

Accessories Supplied:

I Tyer STHH20 $-foon Conxial Cable (50 )

I Tyrr 8ST4 Coaxial Cable €Counvetor

LTyre CAP<S5 Power Cordd
Other Accessories Available: Non supplicd, bt avail-
able s acdor are Tyer STGEF 20 b Avtennator M,
Tyen STHGG 10dh Anenumtor Pal, Tyre 874K Con-
pling Capaeitor, and Tyee H00-P6 Crestsl Modulntor,
Mounting: The alwvinum eabionet has o back wrinkle
fini=h. Thee lefi-hand side honses the Tyer 10212171 Power
supply: the right-lnnd side houses the Typs (021212
U=-F Toie, Panels are black erackle-Gnistiod sl
Dimensions: (Height' 11%¢ x (wideh) 200 x tdepth)
108 6 ineles, over-all
Net Waight: 471 ponnds,

Type 1021-AV V-H-F Standard-Signal Generator

S pn Tyes 1021-A 1 (uhove) exeept s noted,
Carrier Frequency Range: 50 Me to 250 Me in une
Iwannil,

Incidental Frequency Modulation: l'or 30' ¢ minpili=
v nodulation the incidental fon is approximately 100
pirts per million for frogquencies ap to 100 Me, and is
approxtinntely 300 parts per million at 250 Me, When
lower witluos of ihetdental fm we remquired, the Tyee

TOHOEG Crystal Modulstor o the Tyer 1028-A Apli-
tade Maodulntor is rovormended,
Tubes: Sappliod with the fnstrnment

1O 12ATT (Oseillror instead of TITE-1),

Oher tilues sa listd nbove,
Mounting: Cabiner i= s s for Tyee I021-A17, sibove,
Cienerntor vonsiste of the Ty 102101 Power Suppdy
abd Tyer 121073 VAH-F Uai

'f_'ypl . - Code W aared rive
1021-AU | U-H-F Standard-Signal Generator, 250-920 Mc EVADE $615.00
1021-AV  V-H-F Standard-Signal Generator, 50-250 Mc EVENT 595.00

To cover the complete regqueney range of 30 to 920 Me, an additional tuning unit can be
furnished with either generntor. Tuning units are easily and quickly interchanged.

T Cosle Waarnl Price
1021-A Standard-Signal Generator with both oscillator
NS, SO0 MC. <o o vnesinpiasnsssnsss EXEHT $1015.00
1021-P2 U-H-F Oscillator Unit only, 250-920 Mc...... ETHI 420.00
1021-P3 V-H-F Oscillator Unit only, 50-250 Mc....... EVOKE | 400.00
PFATENT NOTICE., Sec Notes 3, L 10, page vi.
GENERAL RADIO COMPANY 135
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SIGNAL GENERATORS

TYPE 1023-A AMPLITUDE MODULATOR

USES: An aceurtely ealibrated amplitide-
modulated signal with no significant inewden-
tal Fis produeed by the Tyee 1023-A Amplhi-
tde Modulator, nsed with a standard-signal
senerator or other oseillator ot frequencies
hetwoeen 5 and 220 megaeyeloes,

[0 s partienlarly oseful with a Drequency-
madulited Standard-Signal Generator for per-
formance tests on lhniters, diseriminators,
and ratio detectors. Sinee no extraneous im is
LY ||[11|'|"l§ h_\' 1]]1‘ =1 Proeess, eecarale _-ainl!ll—
taneots weasurement ol a-m rejeetion and
f-m response are¢ made possible,

With eonventional a-m signal generators,
stieh as the Tyre 1001-A, the Tyre 1021-AV,
andd the Typee R05-C, as well as those of othe
manufacture, the Amplitude Modulator ean
be used to provide acenrately known ampli-
tude modulstion, free from  incidental fm.
for those receiver tests where the inhierent fm
of & modulsted oseillator 1= not tolerable.
This is partienlarly important for receiver
test= af frequencies where the meidental fin
in the generator may execed the receiver bhand
width, For tlas Puarpose, the use of the -
lator will ‘_’.I'l‘:llll\' illl'll‘n\'t- the dccuracy ol
measurements on receivers and other equip-
ment for such services us voiee ground-to-nir
l'ulll!llllllll':llinll. Wr naveniton, umllil':ul‘_’.t:
LS, telemetering, and remote vontrol.

DESCRIPTION: I'his instrument vonsists of u
grid-motdulated  aperiodic amplifier (that s
connected between the output of the standanl-
signal generator and the deviee under 1o=1.
Two substantially lar pass-band ranges are
provided, one from 10 to 150 Me with a gain
of 0.1, and the other from 1001 to 113 Me
with a gain of 10,

FEATURES: > When used with o standard-
sighal genertor, the Typee 1023-\ Amplitude
Modulator greatly improves the a-m per-
formance by eliminating ineidental fm, thus
inereasing the scope of measuroments that
ean be made.

> Giin and output impedance are substan-
1i;l||_\' constant over the calibted rimnges.

> Ginin can be standardized i terms of the
stgnal generator attennator.

> Lp ta 80 modulation.

> Acenrately calibrated in pereentage moidi-
lation,

> Low envelope distortion.

2> ITigh gain is provided in the 10.7-Me RTNA
standard  f-m  intermedinte-trogueney band
for a-m Lests,

SPECIFICATIONS

Inpmit Valtage Range®
Fram 50-0fcm gorre

Paxz Band»

10 ro 150 M

L0 v at S0 ohios

(04t 113 Mo v | v st St oluns

) olins

S olias

Chut it T prelanee
Naminal

I'SWR Output Volis ffain
1o Inpar ¥ hi
I Lopnar X L

™ T Pl pammse o ey, and output emgiedines sl not
sovts laints, Ty viltiyigrs # eprvidlugee dbsturtion aml desreese
Lasme ks alaout 12 2 1 ut 220 Me, amd VEWR 1= approsimately 2 Av S Me, VW R is approximately 1.2
136 GENERAL RADIO COMPANY
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SIGNAL GENERATORS

I':ll'llll‘::|:l"_\' seltetnatic of the Tyrg

Amplitude Modulation: (1 ro ahove SO L ol innonsl
wilfustal e,

aielrate o (9 of teter remw e =15,

pdubution)
Internal Modulation: At pwaver e frompioney,

External Medulation: Flat within =1 b from 20 ¢ ¢

L5 Rt spprrok, O volde= foctee 1O odsens skl porondpgen S8O°

vkt ion

Envelope Distortion: Less than &' at S0 wnlilae-
P, Dheretiso= with the tpodulstion pereecin s
Frequency Maodulation: 1Jirem
Frsie o oy v lovw=rgms ot =

Fagpavinlom ' (L

ol 1 ' L T T R L ) Y v el
el O L A T whanting trovpuenoy ninl menln-
Inbponn pwrreortigne,
Impedance: The vusliulator 1= designod T ase hotween
AT T npkiees, With other  genvestor aomd Dol
i ks, Ty ST o =00 F Atrenantor <tionghd T
\ between Ll mosdslzitor aod thee gon tor el o
eyl

! J
1023-A Amplitude Modulator

PATENT NOTHCE, s Notes 3 anil 3, ptge vi.
Pl Py 102088 Nphitside Modalator sund the Ty i

1023-N Amplitido Modulator

Carrier Noise Level: Hetrer than 15 Jdl below so',
s bt o,

Leakage: Nt least 45 b Delow outpnet sigeal o 10 10
P00 N pangees at fease 66 by on LT N rangee,
Terminals; Lupist sl output tersainnls see Tyin 871

Vol Conneetors,
Power Supply: 103 to 125 (nr 210 1o 2300 vl
Dyevaan] b= 15 waiis.

Tubes: One GACT and one GXST; i
Accessories Supplied: 1"y e 87 1-1820 Patel Cord, Ty
S7T802 Nduplor, spary pne Tyre 274-MB Douhl
Phog sl 0 poswor ovped

Other Accessories Available: Tves

ETIRTTR L)
S (TN
both pre sungilied

LITESLES

TERRE 'S Fratis-

Fivrroner 4500 odinne= wpoe b bon s | too 800 andinn= Diadanew] v
Lomi-1*1 Topmioation Unin, 50 whins; Tyee 87140
Nlapitor (Toe Type N Conneeturs),

Mounting: Aluwiaina paned witls B acklis B

aliginuin eabinel with blaek wrnkle Bnsh,
Dimensions: (1lemghty 145

g % (wisdeho 90 x Glepahis 81y
v, o=l
Net Weight: 1515 pomnds

{*r

$250.00

EXUL

WV Vel st ke -sbenad Glonerntor arrapee] for 1est -

My o l'-|r||!||-|..'||1-.'lli.lrl:-\-r_'."n- (R EATENAT

Osetllators =ueh

SIMPLE TEST-SIGNAL GENERATORS
as the Tyer 1208-N and the Tyee 1209-\ Unit Oscillators, in von-
junction with suttable Typr 871 Conxiul Elemoents can he assembled inta convenient
fest=signg] wenerors, Atheugh not so well shielded as .-1:lllll:nr'-]—.-'iu,l|::| Fellerators, sieh
assemblics are mdequate Tor many messarements and aee aselul aoxiliney generators for
production testing and for stadent Liboralory measarements
serithed on pages LHO and PEE ad the coasial aecessories on pages 112 o 125.

Fhe oseillators are Jde-

GENERAL RADIO COMPANY
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OSCILLATORS AND GENERATORS

A source ol power or Lest voltage is a pre-
requiste 1o nearly all tvpes of measurements

impedanee. transmission, waveform, sensi-
vivity, and many others. Since 1919 the
Generad Radio Company has heen supplying
lubaratory oscillators for this purpose and has
always ploncered in new designs and new
clrenits,

Funetionally, these  oscillitors  can  be
wrouped under the Tollowing classifications:

(1) Resonnnt-cireuit (L-C) types — the fre-
queney of oseillation is determined by a
Cined cirentt having induerive nnid eapacitive
elements,

(2} Bent-lrequeney types — the oudput fre-
queney is the difference between the frequen-
cies of two oseillitors, one varigble and one
fixed. This type covers a wide lrequeney range
with u single control.

1) R-C degenerative  types - the fre-
fqueney is determined by o oseleetive eirvenit
comtposed of resistive and eapacitive elements
and the cireuit is highly degenerated except
al the pass frequeney. This tepe of oscillator
also govers a wide freqnency runge with a
single control, and alternatively can be de-
signed 1o produce s number of fived fre-
tquenvies, s selected by o switeh, Exeellent
wavelorm ean be olitained from the R-C
degenerative oseillutor at low power levels.

(1 Fleetro-mechnnical  types — the  [re-
queney is determined by o vilating clement.

Oscillators are often designed  for spevifie
apphications, so that emphasis in the design
must be given o g <imgle chiaracteristie, such
a= high ourpul power, pure waveforn, fre-
quency stability, or wide requeney range,
While uny one of these charneteristios, or in
nmany eases, (wo, ean be aelineved, i is not,
in generul, cconomival to combine all fonr in
aosingle imsornowend,

The Gonernl Hadio Compuny  muanufae-
fures all of the functional tvpes hsted above,
and the charneteristies of available models are
Ladmlared in convenient form on the nest page.

Tuned Circuit Types: The runed-1-C oscil-
lutor is little nsed now for andio-frequency
mensurement  and testing, beeause of the
relatively expensive wrray ol inductors and
capacitors necessury il a wide rnge ot fre-
queney is o be covered. For audio-frequencies,
it hus heen superseded by heat-frequeney and
R-C types. \toradio-lrequencies,  however.
where tuning can be aveomplished by air
capieitors, the L-C cireult renuins the best
and most eeonomienl Trequencey-determining
syvstem. The Tyey 1330-0 Bridge Oseillator
uses tuned-cireuits Lo cover frequency ranges

as large as 10,000 : 1. The T'yvre 857-A U-H-F
Oseillutor i o tuped=civenit instriament using
the butterly eircuit (a General Radio de-
velopment) as the tuning element.

Other oscillators wsimg the butterfly or
similar eirenits are listed in the section on
Unit Instraments. This line ol inexpensive
oseillators wlso ineludes an audio-frequency
madel,

Beat-Frequency Types: The lirst commercinl
beal-frequency oseillitor was produced by
General Rodio in the middie 1920°s, As the
development of tubes and cireuits hag pro-
grossed, increasingly better models  have
been developed, eulminating in the present
Type 1304-A,

The Ty e 700-A delivers output freguencies
up to d megueyeles ad henee ean be used in
testing wide-hand systems “The Tyre 1303-A
produces Lwo output frequencies simuliane-
ously andd iz an exeellent souree for measure-
ments ol intermodulution distortion in andio
syslems,

R-C Types: Thie B-C' degenertive type is o
General Radio development, covered by a
basic parent, under which other manufue-
turers huve been licensed, “'wo maodels are
offered, the Tyre 1301-A, whose primuary
charaeteristie is low distortion, and the Type
1302-A designed for a wide Trequeney range.,
The former linds its grontest use ws o test Lone
source for distortion measurenments, and the
lutter as o power souree lor bridge messure-
moents up to 100 ke,

Electro-Mechanical Types: |'lie Cieneral Radio
Company munniaetures o number ol eleetro-
mechanical  oseillictors.  Quartz-crvstal-con-
trolled types, for use as frequeney standards,
ave lsted in the PREQUENCY <oetion ol this
catalog, Listed inthe following scerion wie 1wo
audio-frequency tuning-lork models, the Tyeg
N3 and the Tyee 7250 These wee useful us
low-power sources Tor continons operstion,
as in modulating beseon  transmitiers. A
microphone hummer, the Tyre 372-B, uses
a tuned reed as the frequeney stabilizing ele-
ment, aml i a convenient, low-priced deviee
for building into other equipment.

Miscellaneous Types: I'he [landom  Noise
Generator delivers a continuons noise spec-
term. as generated by a gas-discharge tubie,
The Pulse Generator, while nominasdly Listed
in the OSCIHLLATOR section of the vatalog,
is primarily a wave-shaping deviee, vequiring
excitation from an external audio osetllator,

138 GENERAL RADIO COMPANY

@p File Courtesy of GRWiki.org



OSCILLATORS
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OSCILLATORS

CTRLLS MO Nt

e =il

TYPE 1304-A BEAT-FREQUENCY OSCILLATOR

USES: This is a
fueney oseillator that is ]!:rl!il‘lllﬁl'l_\' nsetul as
A pPpower sonree bor lest= on ;tll.lIill—|.1'f'[llil‘[1t'l\'
lines  and networks, It s also
useful a8 a voltage somree for hridge measure-
ments and for IIlInIII|.‘IIlI|_‘_‘_‘ '-1‘,1“.‘&! generalors
and test oseillators. The oseillator am he

general-purpose  bent-ire-

HET n'i:i I |'11

used on either balunced or nnbalineed
svslems,
DESCRIPTION: I'he I'yvee 1304-A Beat Fre-

gueney Oseillator wilizes the conventiongl
beat-frequenes oseilliior desien, ot has o
number ol unnsual design festures that
contribute to improved performance and ease
ol operation. T'wo radio-lrequeney oseillators,
one lixed and one varinble. feed a pentagrid
converter theough huller amplifiers. The re-
sulting differenee frequeney,  alter
through a low-pass filter. = amplitied in a
balineed, degenerative amplifier. The ontpat
level is contralled by o constant-impedanee
attenuator that is enlibrted in decibels with

[:.‘I.‘Q?‘ill'_"

respect to an output of one milliwvatt into a
GOO-0hm hine

For permanent or relav-rack mstallation,
'!llgl“l‘:ih' output terminals are 3oy e at
Phee vear of the instrament, throogh standsnd
il ipoint conneetors

A neon lamp heat idieator = provided 1o
asEist in stamdardizing the frequeney enlibea-

tion of the oseillator by setring cither 1o the
power line frequency or 1o zero best. The
frecueney dial carvies a logarithmie seale, and
is driven by o slow-motion  gear-reduetion
drive, essentially free from haeklush.

\ eveles-inerement sl provides o means
of varving the frequeney over a range of =450
eveles ot any setting of The main dinl.

FEATURES: » The output voltage ol this
oseillutor s prnctically  constant over the
entive frequeney rmnge. Because of {his Taet
and because the output eontreol is ealilnded
divectly in decibels, it is possible 1o take
frespneney characteristies diveetly withont a
dummy  generator resistance uand oscillator
voltmeter,

> A high degree of stability, in outpul voltage
a=owell as feequency, i obtained by the use
ol highly stable clements in the oseillator
crrenits and stabilization of the power supply.
> Power-supply hum s reduced to o very
low level by eareful design of the power-
=upply filter

> Laxeellent waveform is achieved by means of
earetul pseillator ciremit design in conjunction
with degeneration in the audio amplilier,

> Siall =1ze snd light weight make the oseil-
Euor conveniently portable and contribute
gread v toits generval ntility,
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OSCILLATORS

SPECIFICATIONS

FrequchY RangE: 20 to 20,000 eyeles, total harmonie eontent appraximately 0257 botween
Frequency Control: The muin control is engravd from 100 o 7300 eveles, Below 100 eveles the harmnonte eoe.
20 10 20,000 ey eles per secom] and lizs o trae logarithmae tent Tnereases. and imay reneh 0,570 a1 30 oveles. A punel
frequeney ceale, The total sesle length is approximatels awitels allows s mereas=e 10 The Tt powsr T 8 1inaxi-
2 i "R Tt inggle of rotstion 1= 24°, or SO wrn oo 1 wat IA-:"\1|! fH pasition of the OUTPLUT
per devmde of frevueney. The @ MV -iere dial switeh the dstortion 1s les= than ', between 100 eud
calthrated from 450 1o ST < 7ot evides gl may reaeh 2 o S0 evelos, Withe th
Frequency Calibration: The eulibiiti enn be @and- OUITTPIUT contred taarssind Tullas ssan, thas hartsoniie ¢

redizedd within | evede nt any 1ime by setting the instry- it~ approsimately doubidisd when the oseilint

vory low impedigee, With the OETPUT

fibration

H v L) LB n upson wk b il " Vaesdoom 'R310110 undd 1mpedanee
(1 — L3 evede alver the asctllator has< beon correesly has very lHitle effect npon the waveforn
ta zera beait, The avenraey  of ealibration of the A-C Hum: For NORMAL output the a—e ham is less
L LT T s TR il 1 - | v el thinn .17 { it woltaw
Zero Bc.’h [nmczltor \ v g 1 to indienis Terminals:. wli st et 3
2o et nt Lhe Hoe Treogue 0 1l Zeer BT aTe . it
Frequency Stability: m u eold start is less . A = lsard 1
than 7 eyeles in the fir "rll".|n-3;--‘-‘l"|':r: complets 1] i-]l-:‘-_-.,--..-_ i TR | tha |
withite Lwo bengrs, i the trisiT went Tor ridav-rark insto
Ou put Impedance: The mitg Ac:essomef Supuhen Power cor nuiltipeoint eonnee-
' gratzinlisd or hal tor, amd spare figses
sistant reganiiess of Mounting: I%ineh roluy rck panel: removalile ends
el angunlan i 9 tppdiod =0 that i ' I o i well on a
1) i ome 1abde
Wl B meciin Power Supply: TR < ne. A
#lHIDE= o The outpmt conlral, Smiple ehange 1 v iramns-
Output Voltage: gty 25 volts open efreoit all z t . 10 o 250
I v matelusl resisti bessied o imatput voltage varies || rot=l 1 warts,
b Bivss tlisens ==1025 o0b between 20 and 20,0000 eveles, The Tubes‘
pet=rirenil ottt voltuee | ) volis §—ASLT-137 2—n\Vo-GT
th e onguputl swy tl 1 1 —GsSAT @ —0D3
Olnput Contlol. I it conteol 15 ealibrated from =3\ 4L L —40
' Aol eefornsd ri Hwntt ito GO0 nhms All nre supplied with the instrument,
Output Power and Wavefurm' NORMAL outpun (L3 Dimensions: 197, x 111, x 714 inehes, over-all
watl maxivonn when operated imto oomatehbed load, wath Net Weight: 111 ponnd

ks Ward Pyrive
1304-A | Beat-Frequency Oscillator. . ... .. ... CAROL | $475.00

PATENT NOTICE, Se¢ Notes |, 221, pnge v,

OTHER BEAT-FREQUENCY OSCILLATORS
(M her LV pes ol |11':1l-|-1'1:r1I]L‘I1|‘_\' oscillators are described on |higes 1 and 205, Tyew
0=\ (page LHD), wilh an apper Trequeney limit of 5 Me, i designed Tor wide=band
mensirementd<. Tye THO7-A (paee 200) has o lineare seale Trom O o 3000 eveles, and is
nsed g oan interpolation deviee in Crequency meastirements, Uyee 1303-N (page 112)
i destencd partedlarly for intermodulation distortion tests,

PHASE
FIXED OSGILLATOR AMPLIFIER INVERTER

VARIABLE OSCLLATOR

DEGENERATION
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OSCILLATORS

TYPE 1303-A TWO-SIGNAL AUDIO GENERATOR

USES: The 'y 1303-\ Two=sSignal Awdio
Cienerstor is designed  primarily as a2 econ-
venient test=signal souree for intermodulation
distortion measuremoents. [t = =uitable Yor
use in meastrements by all three of the usual
non=linenr distortion measnrement methods.
'[‘IH--“' are.

(1) The harmonie method.

(21 The imermodulation method using a
strong low-lrequeney tone and o weaker high-
frequency tone (<tandardized by the SNIPT ).

(3 The antermodulation  method,  some-
times called o dovble-tone test, nxing two
fones of equal intensivy (recommended by
the CCLT.

The Typr 736-A Wave Analyzer is recom-
mended as a detector for these distortion
Lot =,

The Two-Signal Audio Generaror s also
usetul as a general purpose audio-frequencey
sonree for fests on audio-frequency  lines,
networks, and amplifiers; for modulating
signal generators and test oseillators; and as
a voltage sonree lor acoustie tests, recording
tests, and bridge measnrements,

DESCRIPTION: I'lic Tyer 1305-A Two-Sienal
Audio Generutor utilizes o beat-frequeney
system 1o provide Lhe varions signals availuble
al the output. Three radio-frequency oscilla-
tors are imcluded, one fixed and the other

two adjustable. When a sienal oufput of a
single-frequeney tone is desieed, the fixed and
one of the ;u]j\[.-[niu||' osellators feed a pentia-
gridd converter. The resulting difference fre-
aqueney, after passing through o
lilter, i= amplificd ina degenerative amplifier.
When o signal output of two tones is desived,
the third oszeillator and one of the other 1wo
oscillitors fead an additional pentagrid con-
verter, The resulting difference [requeney,
alter Altering, i added to the output of the
first  pentugrid  converter. This  combined
st is amplified inoa degenerative amplilior,

The output level 1= adjustable by an out-
put-level control and an Tepud  attenuator
This level 1= indieated by a voltmeter eali-
brated in voltage and in decibels with respeet
Lo an output of one milliwatt into o G00-ohm
line. Following the voltmeter is a six-position
G00-ohm attenuator also calibrated in deei-
ill'l.-

For beneh use the signal generator is sup-
plicd with end supports that can be removed
to permit permanent installation of the in-
strument in a standaed  19-ineh relay raek.

FEATURES: > ('un be used as o single-fre-
quency heat-Trequeney oseillator from 20 1o
10,000 eveles

> Supplie= combinations of two [requencies
for intermodulation distortion tests.

lul\\-!l.‘lr-s
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> The ratio of the voltages of the two fre-
quencies is adjustable.

» The constant-difference-frequency  [ealure
of the two-signal outpul is partieularly con-
venient for the CCLE method of 1estime.

» Harmonies amd intermodulation products
in the oseillitor output are very low.,

OSCILLATORS

> Output vollage is essentially constant with
irequency.

> Frequency and voltage stability are high.
> Ontpit Meter amd altenuator are provided,
<0 that the oseillator can be nsed ns a standard-
signul generstor for such mensurements os
voltage, gain, and atteniation,

SPECIFICATIONS

Frequency Range: The four settings of the OUTPUT
FREQUENCIES control, labelled A, B, €. aml D,
respectively, correspond (o the following oulpur come-
hinations;

Az 20 o 20,000 eyeles per second,

B 20,000 to 40,000 eyeles per seeond,

C: One frequeney, fi, of 20 1o 200000 eveles amd 2
secomd frequencey, fa higher thau fi by o fixed amount,
which may be between ) and 10,000 cveles, A= fy i= vaned
the differvnce frequency reminins constant.

): One frequency. fi, of 20 1o 20,000 eveles aml a

sovond frequeney, fo of 20 10 10,000 eyeles
Frequency Control: The tuain control i= engraved from
20 1o 20,00 eyeles per second and has a true logaritlunie
frequency seale. The wowul scale length is approximately
12 inehes. The effective angle of rotation is 240° or S0P
per deende of [requency. The frequency-invrement Jinl
is calibrated from 450 10 =50 eveles, 20 ke is switelsd
in to give 20 ke o 10 ke, A 3y inch auxiliary frequency
dial, fi. 1 engraved from U to 10,000 cyveles over approsi-
mately 150° of dial rotation. The seale distribution i
approximately logarithoie above 300 eyeles and spproxi-
piately linear below 500 eyveles.
Frequency Calibration: Main dial, 20 to 20,000 cyeles:
The culibration ean be standardized within 1 cvele at any
time by seting the instrument 1o gero beat. The calibra-
tion of the frequenes eonteol dial ean be relied apon within
=01" + 0.5 eyelet after the oscillstor s been correotly
set 1o zerg beat,

The weenepey of ealibention of the fregueney-neremmant
disl 15 =1 evele,

Auxiliary dial, 20 to 10,000 cycles: The Irequency ean
be stundavdized within | eyvele by setting to zera beat.
The eulibration ol the dial ean be relied upon within
= (47 + 10 exelesi.

Zero Beat Indicator: The ontput voltimeter v e used
to indicnte gero beat,

Frequency Stability: The deifi Trom n colid sturt ia less
thinn 7 eveles in the fiest Bonre ol i< essentinlly completod
withiin two hours,

Qutput Attenuator: The anllpul attenuator s six
steps [rom = 100 o b with wn weewaey of =115 ol
the nomidnul attennnion,

Output Control: l'or euch step of the attenuator the
otput voltuge ean be conteoonsly vaned trom 2ero e
s i voltage. Wil twoslregueney oarpnt, the ratio
ul the voltnges at the o Irequeneies e be adjusted
fron Tess thian 0.1 to grenter than 10 by means of ueontrol
cabibputed from 0 to L),

Output Veltage: NORMAL vupur provides full-seale,
open=eireuit outpait voltages of U nerovolts, SUID mero-
volts, 3 willivolts, 50 millivoles, 300 wallivolts, wml 3
voles, HIGH outpur  provides full-seale.  opeu-eirmi
uutput voltages trom 300 mierovolts to 50 voles, When
the output voltage is of two lrequencies, the mdivated
voltuge 15 the sun ol the voliages at the two lrequencies

Fot s matelund resistive lowl, the varnugion of sutpat
voltage with frequency is as follows:

£, orangge A, aned S, ranges © and D@ Betwoer: 20 sl
20,000 exeles the autpnt voltage varies loss than =0,23dh.

J 4 20 ke, range 82 Between 20 amd 35 Kilooyeles the

Ty

onlput voltage varies less than =03 db. It way drop
| «db ot 40 kiloey eles,

1=, range 2 Between 20 aned 20,000 exveles the autpat
voltage viries less than =003 dh [0 may rise .75 db st
30 kiloeyvles

So range [): Between 20 and 10,000 eyeles the output
valinge varies less than 1025 db,

Qutput Voltmeter: Calilirated in volts ontput at open
virewit and in dbns. Above 10° ¢ of full seale. 1he eulibrs—
tion is acearnte within 235370 of the reading.

Output Impedance: (i vlins, resistive, within 27,
Unie side of the output vircuit is grounded.

Qutput Power: HIGH output is 1 watt maximum into
a matched loeul. NORMAL output is 10 milliwaits,
maximum, into 4 matched load.

Harmonic and Intermodulation Distortion: Dis
tortion is not affected by the loswd Bupedance or the
settings of the outgnit contral and pllenuntor exeept on
HIGHT output with the O db attennator position. On
IGH output with the O Jdb sttennator position sod with
a load Tess than 600 ohus the distortion will be ligher
than the values quonsl below, which apply to all other
conditions of lowd sl outpor <etiings.

Harmonic Distortion: For NORMAL out st the totsl
harsionic comtent is less than (L2537, frome 1D ta SOOY
eveles. Below 10 eveles the bharmonie content inereuses
and may reach 0.53' & ur 30 eyvles. For THIGH ontpun the
total lesrmonie eontent i less than ' o fromn 100 10 SOOY
eyeles, Delow 100 eyeles the harmome content ineraises
and may reach 2' . ar N eyveles,

Intermedulation Distortion: (1) CCLF: Quadratic
add enbie distortion for frequencies above 1000 eveles
aml o difference frequeney greater than 100 eveles are
eaely less U 0015375 on NORMAL outpnt wivd liess than
0.5 on HLGIT oulput.

(2) SMPTE: The square root of Lhe suu of thie squaires
of the guadratic and eubie distortion for fi between 40
and 300 eyeles and f2 botween 1000 and 15,000 eyveles is
less than .50 on NORMAL outpit and less than 8%
on HICHT output.

A-C Hum: Less than 0.1 of the output volrwge,
Terminals: Tyvre D38 Binding Posts on panel, d-terminal
okt o buek,

Mounting: 19ineh reluy mek panel with walnat end
preces,

Power Supply: 105 to 123 (or 210 to 250) velts, 50 Lo
G0 eveles. Power consimpting 1S watts,

Tubes: 4 - usL7-GT | —alauy
B—USAT | =Y -G
2—oVoe-U't | =617
2—GSNTLGT | —ub3
1 =R3-GT 1—3-1
1 —6ll6

Accessories Supplied: P'ower vord, wultipoint plug,
and spare lus<es.

Other Accessories Required: l'ur imeasurements of
harmonic wid intermdulation distordon the Tyre 736-A
Wave Analszor 1= recotmaendm] s a0 detector,
Dimensions: (Width) 1144 x (height) 1755 x (depth)
1778 inches, over-all,

Net Weight: s1 pounds

il Waond Price

1303-A
PATENT NOTICE. See Nulw 2, page Vi,

GENERAL RADIO COMPANY

| Two-Signal Audio Generator.

BEGET |  $1050.00
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OSCILLATORS

TYPE 700-A WIDE-RANGE BEAT-FREQUENCY
OSCILLATOR

USES: Thiz vscillator is usefnl for tuking selec-
Livity curves on tuned vireuits over a wide
range of frequencies, lor measnuring the trans-
mission characeteristios of lilters, and for test-
ing wide=band  svstems =uch as television
amplihers and  conxial cables. The instru-
ment s also o exeellent general Inhoratory
oscillatar for use as o souree for bridge
megsurements  and  as oo modulator  Yor
staticbrb=sienal goeneratonrs,

DESCRIPTION: "I'wo high-(requency oseil-
lutors, one fxed and the other variable, feed
a detector from whiech the dilference fre-
gueney is obitained, The deteetor s Tollowed
by o low-pass lilter amd o two-stuge wide-band
amplitier.

Both oseilliitor eirenits are mounted inoa
int'.'l\"\', -';.l.-l-.':hlt'uinllln_ l]l\illl'fi box 10 assire
unitorm heat distribution and good shielding,
U'wo ranges arve provided tor by changing the
ll|'l'l||l¢'|tl'il'.-'- of hoth the oseillutors III\' u factor
of one handred. A .'-Ili;.'.]t' <witeh on the ;mmrl
cliinges from one range Lo the other

Degeneration is emploved i the amplifier
to minimize hum and distortion, aml 1o
equalize the fregquency  response.  Low-pass
lilters are provided to maintaim o high ratio
of desired output voltage 1o beating voltage,
A pentagrid mixer tube and o buffer ampli-
fer are used to solate the two oscillalors
electrically,

FEATURES: » Clovers a wide range ol re-
quencies with single divect-rending  control
dial,

> The frequeney vartdion with dinl setling
is approximately logarithmie,

> An incremental  lrequency  control, also
direct reading, can be used 1o muake small
variations in [requeney al any point

> A low-lrequency range has been  incor-
porated into the oscillator for convenicnee in
working at audio Drequencies.

> A high degree of output voltage stability is
obtained by a delayved automatic volume
control eireuit, which also |'|l'l}::- 1o eliminate
variations caused by line voltage luetuations.

SPECIFICATIONS

Frequency Range: Twa ranges are provided: 50 eveles
rer 40 kilooveles, nnd 10 kiloeveles (0 5 megaeveles.

Frequency Cantrol: The main dinl is direct reading in

jow lwo approxitatedy  Jomsrithoge

frespieney  and en

fewpueney sealies covering the range- speviften] above. A

Frevprenies mange switeh s provided for eapidly changing

fromin one ranee to the other. There 1+ also an ineremental
hhrated hetweoen — LN and
il =11 and =10 Klo-

froqueney elang

frequency control which 1s
+ 100 eyvele=s on the low

eyveles on the high rwoge.

with thi= eotrrol mlds algeliran tu the iregueney of

the main control
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Frequency Calibration: The calilivation may be =lanid-
wrecdized ol opny pitne by <ettine e pustruenl oo zerd
Bt with the gero sdin=tment ol Plas adjustnent
s be made witldn 8 evoles an the low eange or 2 kilo-
eveles on the high range,

After the oseillazor hins been correelly set 10 sera b,
the ealibration of te toain Tregueney-control dinl ean e
Pelied npon within =29 = 5 eveles) on the low rane
ad =27, + 2 kiloevelesy on the high rioge The
ealibration of the tnereoenta! Trogueney dinl is withiu
45 eveles or =300 eyveles o the low e lilgh ranges,
Fespeetively .

Frequency Stability: Tlrongl careful design adequate
thermal disteibution and  venilation are provided Tor
fimitniaing  (repeenes deilts, The  oscillstor can b
peenrately reset toozero heatoaloany thae thoeelis
oliminating wrors eaased by any skl romnining fre-
Hpueriey drifl,

Qutput Impedance: The output 1= tiken from o 8500-
shun Ayrron=Perrvawonml potentiomerer. One oulpul
tertgital = groundeil.

Output Veoltage: The i open-vivenit outpuy
volrage of the oseillator 1= grester than L) yolis, Beemase
ot the automatic yolume contral eiveait, this volige
rernnins constant within =13 decibels over pael ontire
ITeLIENeY P,

Waveform: The Llotul harmome eonlenl ol The opoen-
pirenit voltage is less o 4' 7 Toe frogueneies above 300
eyeles on Lhie low range.

A-C Hum: When the gscillitor 1= operated ot any supply
frequency feom 40 1o G oveles, thie power-supply ripple

i~ les= thun 1% of the ourpat volraee an elther range,

o

700-A

PATENT NOTICE, See Nute 2, puage vi.

Wide-Range Beat-Frequency Oscillator

OSCILLATORS

Voltmeter: A vampn=tube vallaeoteor eirentl i3 n=ed in
the osed T bor Toe westring he ot voltage, The frdi-
it eter ont Lo paned i< esdibeneed diveesly in o volts ot
the ontpnl terninls,
Controls: In weidition to the i feequenes-comtral dial
ated The meremontal Tregquenes dial, there is g fregrenes
ratige switeh, aned a wern e adiustiment,. The ontpur
voltage 1= varied by o potentiomoter control provided near
the outpt tevininals,
Terminals: The ontpis termingls are juck-top binding
posts with standurd B y-ineh spacing The owor terminal
i2 wrownded to the panel wnd =hields,
Mounting: The in=trwment = ooemalle sappdiod for
Lable mwonning. but exn be ensily wilaped for relay-rek
ot i by femoving bwe walind freones s e ends of
the punel,
Power Supply: A<t power =upply, 105 fo 125 yolis, 40
tn B eveles, iz used. A siople ohange 1o Lhe connertions
o the power transforiner allows the nstronent 1o be
ised pn 210 to 230 velts,

The torul power consmmption 1= approsimately 85
WiLLTs,
Tubes: The followsne tihes are el

2—hIa-0T, U LA Y
| —6d7 L —ulln
1—niLT 1=—alla-]

| =Ty 2LACHY
AL tibies e supplaed,
Accessories Supplied: 'ower conl, spoare neon Lo,
spare (ses, atd one Ty 274N Shielded Plog.
Dimensions: Punel, (widih) 14 x (height) 10y inehes,
depeh hebind panel, 1 juehos,
Net Weight: 5715 ponnds.

_"'u-’urlrr'd I i
$700.00

DHGAN

TYPE 700-P1 VOLTAGE DIVIDER

The Tyer 700-P1 Voltage Divider 