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WE SELL DIRECT ...

A STATEMENT OF POLICY

To develop the type of product manufaclured by the General Radio
Company requires a large staff of engineers, each a specialist in one
or more phises of the work involved. Oue of the functions of this staff
is to assist the customer in the selection of instruments 1 order that
the correct equipient may be purchased with & minimum expenditure.

There has always been an intimate contact hetween our enginecrs
and customers. The technical nature and the manifold uses of our
product make the muintenance of this contact essential. Tor this
reason, the General Radio Company maintains no sales agencies in
the United States, but distributes its products directly to the consumer
on a nct, no discount, basis:

In order that customers outside the Umted Btates may receive
equivalent technical service, exclusive agencies have been appointed
i1 many forelgn countrics, cach capuble of giving technical information
regarding General Radio products. In all matters regarding General
Radie apparatus the customer shonld communicate with the agent
from whom this catalog was reccived. Prices listed in the catalog are
for domestic use only. Costs in foreign countries, where import duty
and freight must be added, can he obtained from the agents in those

countries,

GENERAL RADIO COMPANY

e
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HOW TO ORDER

SUGGESTIONS FOR ORDERING

ORDER BY TYPE NUMBER

Always order by catalog type nunber
and whenever possible mention ranges or
olher significanl speeificalions us protec-
tion against misunderslanding.

Be sure to include orders for any acees-
sories desired or for calibrations which
must he made before shipment.

SHIPFING INSTRUCTIONS
TUnless specifie instructions accompany
the order we shall use our best judgment
as to the method of shipment.
All pricesare F.O.B. Cambridge, Massa-
chuselts. There is no domestic packing
charge and no charge for shipping cuses.

TERMS

Net 20 days. Unless credit has alrendy
been established we make all shipments
C.0.D.

When cash accompanies the order, we
puy transportation charges to any point
in the continental United States (exeept
Alaska),

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

QUANTITY DISCOUNTS
When 10 or more ideniical ifems are
ordered at the same time for a single
shipment, thelollowing quantity diseounts
are allowed;

10-19. . .......... 3 percent
20-99. . .. ... 10 per cent
100 or more. ... .. Special discounls

quoted on request.

The above discounts also apply to

quantities of packages where tlhe unit of
sule is a package of small parls.

NO TRADE OR EDUCATIONAL DISCOUNTS
Qur prices are made on a direct-to-
consumer basis which permits of no dis-
counts except eash and quantity discounts.

PRICE CHANGES
All prices ure subject 1o change without.

notice. Formal quolations remain open
for 30 days.

SPECIFICATIONS
We reserve the right to change speeifi-
cations al any time without ineurring any
obligalion to incorporate new features in
instrumenls previously sold.

TAXES

Since the apparatus and parls furnished
by us are notsubject tothe manufaciurers’
excise lax imposed on certain radio items
under Seclion 607 of Title 1V of the
ltevene Aet of 1932, no tax has heen
izcluded in the price. If any of lhese com-
ponent parts are used by a “‘manufacturer,
producer, or importer” and in a taxable
manner, as defined in this Revenue Act,
such “manufacturer, producer, or im-
porter” must see that the requisite tax is
paid on them. Tubes on which a tax is
payable have had this tax paid and the
prices given include this tax. Prices are
subjeet to such additions for stute or Jocal
taxes as we are now or may be required to
collect, and to revision as to any suales or
excise faxes which may hereafter be im-
posed and which must be included in the
list price.

SHIPMENTS TO GENERAL RADIO
Wlen returning instruments for repair,
recalibration, or for any other reason,
please ask our Service Department for
shipping instructions and our RETURNED
APPARATUS lags.

REFPAIR PARTS
When ordering repair parts, be sure to
describe carefully the parts required and
give e type number and serial number
from the panel of the msirument.

TELEGRAPH AND CABLE ORDERS
Ve have direct telegruph printer con-
neclions with Postal and Western Union
for the prompt handling of messages.
Use Bentley’s code and the code words

File Courtesy of GRWiki.org

GENERAL



RADIO CO.

accompanying each ecalalog description.
Our cable address 1s GENRADCO LOSTON.

SALES AGENCIES

With the exception ol a stock of parts
for local distribution in New York City
carried by Leeds Radio Company of 45
Vesey Streel, our instruments are not sold
by dealers or brokers.

NEW YOQRK ENGINEERING QFFICE

An engineering office is maintained at
90 West Street, New York City, where
technical infermation regarding our ap-
paratus may be obtained by those who
find it more convenient to telephone or
call at that office than at Cambridge, No
slock is held at the New York office.

Siles offices are maintained on Lhe
Pacific Cousl at 274 Brannan Strect, San
Franeiseo,and at 555 South FlowerStreel,
Los Angeles. Small stocks ure maintained
at these locations.

Although our domestic sales are made
on a direct-to-the-consumer busis, we have
arranged with numerous foreign agents
for the distribulion of our products outside
of the Uniled States.

WARRANTY

We wuarrant  each new instrument
manufactured and/or sold by us to he free
from defects in material, workmanship,
and design; our obligation mmder this
warranly being limited to repuairing or
replicing any instrument or part thereof
which shall, within one year ufter delivery
to Lhe original purchaser, prove by our
examinatien to be tlms defective,

OTHER GENERAL RADIO PUBLICATIONS

In addition to this eataiog we publish
a monthly magazine, the General Radio
Frperimenter, for free distribution wunong
interested persons. [t contains technical
and semi-technical engineering articles
which are contributed, for the most part,
by our engincering staft, To be placed on
lhe mailing hst, simply address a request
lo us comtaining your name. mailing
address, and business affiliation.

PATENTS

Many of ourproduectsaremanufactured
and sold under United Slates Letters
Patent owned by the General Radie Com-
pany or nnder license grants from other
companies. To simplify the listing of these
patents they are given here in o single list
and referred to at each instrument only by
appropriate reference number.

1. Vacuum-tube amplifier devices, electri-
cal wave filters, and vacuum-tube oscillators
are licensed by Eleetrical Itescarch Products,
Inc, under all United States Letters Patent
owned or controlled by American Telephone
and Telegraph Company, or Western Eleetric
Company, Inc, and any or all cther [niled
Stutes patents with respect to which Electrical
Rescarch Products, Tie., has the right to grant
a license, solely for utilization in research, in-
vestigation, mcasurement, testing, instruction,
and development work in pure and applied
science, including engincering and industrial
fields.

. Patent 1,871,886.
. PPatent 1,542,995,
. Patent 1,707,594,
. Patent 1,901,343,
. Patent 1,901,344,
. Patent 1,914,315,
. Patent 1,967,185,
. I"atent applied for,

10, Patent 1,523,778,

11. Patent 2,009,013,

12. Licensed under ull patents and patent
applications of Dr. G. W. I"ieree pertaining
to piczo-cleetric crystals und their assoeiated
circuits.

13. Licensed under Ifazeltine and Latour
Designs and Patents for seientific measurement
and test purposes ouly.

14, Patents 1,931,530 1,945,502; 1,953,739,

15. Licenscd under designs and putent ap-
plications of Dr. Harold I, Edycrton and Alr,
Kenneth Germeshausen.

16, Patent 1,790,153 and other patents,
covering clectrical discharge devices and eir-
cuits with which suid devices may be used,
owned by the General Electric Company or
under which it may grant licenses.

17. Patents 1,713,144 and 1,711,675,

18. Pulent 1,983,447,

19, Patent 1,967,184,

20+, Tatent 2,012,497,

21. 'atent 2,012,201.

22, atent 1,999,860,

23. Licensed under designs and patent ap-
plications of Liarss, Kuohel, and Young, Ine,

24, Licensed unier designs and patent ap-
plieations of Dr. I'rederick V. Hunt,

23, I'atent No. 1,983,657,

L= R e T R ]
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EDGERTON STROBOSCOPE

TYPE 548-B EDGERTON STROBOSCOPE

Tyre 548-13 Kdgerton Strohoscope (power supply and lawp)

Vision, the ability Lo see what is happening, is a proverhbial preliminary 1o finding
a solution for difficulties. Most modern mechanieal operations Liave not been subject Lo
this fundamental method of analysis because they take place at speeds too high for Lhe
eve to follow.

The slroboscope, however, depending upon the principles of intermiltent viewing
and retention of vision, mukes this possible. If & rotating ohject is instanlaneously
viewed at only one point in iks motion, the optical impression is of a stationary object.
If the viewing point of successive observations progresses smoolhly, the optical im-
pression is that of an object rotating slowly ut the rale of progression of the viewing
point,

The Edgerton Stroboscope greatly siniplifies the mechauies of e stroboscopic
principle, Instead of using rotlating dises, shutters, or other mechanical means, inter-
mitlent viewing is accomplished by flashing a light of high intensily and very brief
duration. This stroboscope consists of & lamp, power source, and means for accurntely
timing the flash. The flash is of sufficient intensily to override moderate background
illumination, and its duration is so brief that sharply defined views of objects nioving at
high linear velocities are obtained.

The siroboscope may be used as a light source in the photography of rapidly
moving mechanisms. In this application it is used with a shutterless camera {such as
the TYPE 651-A-E Assembly) inwhich the exposure is obtained by meuns of the hril-
liant flush justead of a shulter.

While the normal means for controlling the flash rute is the Typr 549-B Synchronous-
Motor Contactor, the rate can also he controlled (1) by closing any pair of clectrical
contacts, (2) by the 60-cycle supply mains (sixty flishes per second), or (8) by any
exlernal source of alternaliug current capable of mainlaining 100 volls across 5000
ohms,

All parts of e stroboscope equipment excepl the lamp and tripping contacts are
buill into the roetal cabinet which constitutes the power-supply unit. The cover stores
the detachable mercury-vapor lamp and a Tyre 549-B Synchronous-Motor Variable-
Speed Contactor which is optional equiprent and is not included in the price of the
instrument.

File Courtesy of GRWiki.org



INDUSTRIAL DEVICES

.‘_._._

THE STROBOSCOPE
STOPS MOTION

Two views of the same
oscillating spring

BY ORDINARY LIGHT

STROBOSCOPE LIGHT

Jrom unretonched sections of
S5-mth moRon-pielure film

BY

»

SPECIFICATIONS

Flashing Range: From 6 to 15,000 flashes per minute
for fundamental synchronism.

Lamp: U-shaped mercury-vapor lamp mounted in a
hakelite proiective housing which may be stood up-
right or held in the operator’s hand.

llumination: The light iutensity will permit good
visual ohservations in a semj-rarkzned room with the
lamp several feet from the ohject.

Tubes: One 1°G-17 thyralron and two 83-type
rectificr tubes are supplied wilh the instrument.
Power Supply: 115 volis, 50-60 cycles.

Power Consumption: 0.3 kw., maximum,

Mounting: The power supply is housed in a metal
cahinet having a detuchable coverin whicli the lamp,
motor-driven contactor, and cables may be stored.

Dimensions: (Length) 23 x {width) 712 x (height}
1614 inches, over-all, with cover closed. Dimensions
of lamp housing, (height) 12 x (dinmeter) 4 inches.

Net Weight: 56 pounds, ineluding Jamp but not the
Txre 549-1 Synchronous-Motor Contactor.

__Ty'pe _ ) Codg Word
| |

*548-B MAGIC $290.00

*Inclirdes lamp aszsembly, Hand contactor or synelironous-motlor
eonlaclor must be ardered separately.

TUBE REPLACEMENTS

Price

_ Type  Deseription CodeWord  Price
550-P1 Lamp MATDR ‘ $15.00
FG-17 Thyratron 10.00

PATENT NOTICE. See Notes 15 and 18, pa‘ge ¥,

TYPE 621 EDGERTON POWER STROBOSCOPES

The power stroboscope supplies much
greater illuinination than does the Tyre
548 instrument. It is inlended for visual
use where a larger field must be illumi-
nated or where very high flashing speeds
arc necessary, and for taking ligh speed
motion pictures.

In conjunction with the Tyrpw 651-A-M
Camera Assembly, motion pictures can be
taken at a maximum speed of 2000 per
second, permitting the examination of
the motion of mechanienl systems not
previously ohservable by any method.
Specifications and prices will gladly he
sent on request.

File Courtesy of GRWiki.org
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STROBOTAC

RADIO CO.

TYPE 631-A STROBOTAC

The General Radio Strobotac is a small
porlable stroboscope calibrated to read
directly in revolutions per minute. Al-
though designed primarily for specd meas-
urement, it can also be used for the strobo-
scopic  observation of rapidly-moving
mechanismns.

Illumination is furnished by a ncon
lamp mounted in a reflector which focuses
the light at a distance of approximately
eight inches from the instrument. The
flashing speed is adjusted by means of an
illiminated dial which is calibrated be-
tween 600 and 14,400 r.p.m. By using
mulliple synchronisms, speeds up to
72,000 r.p.m. can be measured. Between
900 and 14,400 r.p.m., the accuracy of the
scale 18 € per cent. The Strobotac operates
from a 115-volt, 60-cycle, a-¢ line and pro-
vision is made for standardizing the scale
i terms of the a-c line frequeney. If

desired, the flashing spced cun he controlled by an external contactor or by the a-c

line frequency.

For routine plant maintenance work and speed measurement, as well as for lahora-
tory investigation on small areas, the Slrobotac will be fonnd entirely satisfactory.

It is 1deally suited for rapidly adjisting the speeds of 2 mimber of machines intended
1o operate at the same speed, as, for instance, textile spindles. Becaus= of ils small
size and light weight, it can be uscd to observe the operalion of mechanisms which

cannot be reached by larger instruments,

All controls are grouped on the right-hand side of the instrument and are easily
accessible when the Strobotac is held in the left hand. The entire assembly weighs only

12 pounds.

SPECIFICATIONS

Range: 600 Lo 14,400 r.p.m. Fundamental range;
speeds up to 72,000 r.p.m. can be meusured by using
mnltiple synclironisms.

Accuracy: +2% between 900 and 14,400 r.p.m,
Power Supply: 115 volts, 60 cyeles.
Power Consumption: 25 walls,

Type

631-A [ ramnisa oo i o st e

631-P1

PATENT NOTICE. Fee Note 15, page v,

Yacuum Tubes: (ne Tvre 631-F°1 Strobotron, one
80-type and che 53-1vpe.

Mounting: Metal case will earrving handie.
Dimensions: {Widta) 614 x {length} 9 x (heigh)
10 inches, over-atl,

Net Weight. 12 poands.

B éfodi Ford Price
..... BRAVD 395.00
...... 6.00

File Courtesy of GRWiki.org



INDUSTRIAL DEVICES

TYPE 549 CONTACTORS

For Use With Edgerton Stroboscope

Two commutator-type conlactors are available for controlling the flashing rate of
an Eidgerlon Biroboscope. One is a motor-driven device having the fluslung rate
adjuslable over a wide range. Tlre other is for pressing agninst the end of a shaft,
achometer-fashion, It makes oune fash for every revolulion of ihe shalt.

The synchronous-motor contactor, Tyre 349-B, when driven from a 113-volt,
(i0-cyele line, is eapable of flashing an Edgerion Slroboscope al sy rale between
500 and 3000 flashes per minule. T'he contactor 1z driven by an 1800-r.p.m, sell-
slarting synchronous molor, Flashing rate adjustment 1s made by turmng the knurled
handle which changes the ratio of the frietion-drive mechanism. A ealibrated scule
gives the flashing rate in flashes per minute. "hase can be adjusted independently
at the contactor head.

It should be remembered that the conlactor ean he used lor speed measurements
as high as 30,000 r.p.m. If one flash occurs for cvery second turn of the observed
phenomenon, the effective range becomes 1000 1o 600K r.p.m.; if one flash oceurs for
cvery third turn, the efieclive range becomes 1500 to 9000 r.pam,; cle,

By removing the contactor head and substituling a rubber driving tip which is
supplied, a hand contactor equivulent to Tyrr 549-P2 is obtained.

The uncalibrated head, fitted with rubber tip so that it can be driven from a rolating
shaft, is available sepurately as the Tvree 549-I"2 Hund Contlactor. Phase can he
varied hy rotating the adjustable head.

e
Tyre 549-P2 Hund Coninctor T,
SPECIFICATIONS (Type 549-B)

Range of Flashing Rate: 500 to 3000 flashes per

minuie. The contactor may be used for ohserving

and imeasuring specds up to al least 30,000 rp.o.

A valibrated seale (300 to 3000 r.p.m.) is provided. I'y p1z 549-13 Synchronous-hlotor Contactor
Cords: Connecling eords are {nrnished. Frequency Stability: Delermtined by slability of the

Controls: One Luoh for adjusting speed and 1he §0-cyele supply mains.

movable contactor head for adjusting the phase. Dimensions: (Lengih) 934 x (widih) 634 x (Leighi)
Facl: is provided with a locking armungement to 24 inches, over-ull.

lield it firly in the desired posilion, Net Weight: 1054 pounils.
Tupe flode TWord Price
’! )
54¢-B | Motor-driven Contsctor . . MACAW $70.00
549-P2 | Hand Contactor. .. ... ... . ... MADAM 30,00

File Courtesy of GRWiki.org



COLOR COMPARATOR

RADIC CO.

TYPE 725-A COLOR COMPARATOR

The General Radio Color Comparator
is an instrument for comparng, in terms
of spectropholomeltrie reflection. the color
of opaque or semi-opague objects, It can
also be used to measure the opacily and
hrilliance of papers and similar materials.
11 can be used for comparing or matehing
dyed, printed, or painted sumples. It is an
exlrentely useful instrmment for the texlile
paper, paint, and similar industries. 1t s
simple, ensy, aud rapid to operale, giving
positive and reliable results. The response
approximales that of the hnman eye whiel
adds considerably Lo ils usefulness for
thuse who are accustomed to matching
colors by eye.

Since the color eoniparator operates
entirely on the light reflected from the
sample, best results are obtained on
samplesof relalively high reflecting power.

Because of ils small size and portability it can be tsed directly in the plant where il

is necessary 1o maleh the colors of material in proeess and provides, for this type of

work, laboralory aceuracy which has not hitherto been available.

The Tyre 725-A Color Comparator consists essentially of: (1) a light source,
(2) three color filters dividing the visible spectrim into three overlapping ranges,
(3) a photo-electrie cell, (4) a meter for indiealing lae degree of reflection from the
sample. An infra-red filter is used to eliminate errors due to infra-red light produced
in the light source, The three fillers are selected by means of a knob which is Lurned to
bring into position the filter desired. The instrument is standardized in lerms of a

white Carrara glass sample whenever used.

SPECIFICATIONS

Spectrophotometric Range: The entire visihle spee-
trum is covered by meaus of three eolor filters, the
speetraphotometric hands of which are spuced at
approximately 100 mg intervals in the visible spee-
trum. The red filter is centered al approximately
G300 mig, the green wl 550 mg, and the blue at 450 my.
Controls: Power supply ox-orr swilcl; Gher se-
leetor control; slandardizing adjustinents.

Meters: Micro-upymeter for indicaling  degree of
reflection.

725-A i ..
PATENT NOTICE.

See Nole 23, puge v,

Power Supply: 115-voll, 60-cyele, o-c line, A voltage
regulator is included for holding the llumination to a
constanl velue, Adequate fuse protection is provided.
The lolal pewer comswmption is 75 walls,
Mounting: The entire inslrument 35 mounled in a
Llack metal cabinet of rugged econstruction and
durahle finish. All controls amd meters are mounted
on a sloping panel ul the front of the instrumwent.
Dimensions: {Width} 1¢ x {length) 16 x (height) 12
inches, over-all.  Net Weight: 4 pounds.

Price

$550.00

Coide Word

|
HABER
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INDUSTRIAL DEVICES

TYPE 759-A SOUND LEVEL METER

This instrument was designed to meet the demand for an inexpensive sound leve)
meter complying with the tentative standards of the American Standards Association,
the American Institute of Electrical Engineers, and the Acoustical Society of America.
It incorporates several featires previously found only in more expensive and cumber-
some instruments and is suitable for practically all types of commercial sound level
measurcments. Among the features of the new noise meter are the following:

1. A non-directional crystal microphone which responds satisfactorily over
a wide range of frequencies, including the high frequencies which make up
“hissing” and “‘swishing” sounds,

2. Unusual sensitivity extending to 24 decibels above a zero reference level
of 1071® watts per square centimeter.

8. Three scparate weighting networks for adjustirg the frequency response
characteristics, consisting of a low level network, a high level network, and a
network giving a substantially flat over-all response.

4. No rheostats or other battery adjustments.

5. Unusually light weight, and small size.

6. Special tube suspension, providing a freedom from microphouic noises.

7. No inductance coils or transformers whatsoever are used in the instru-
ment, thus eliminating error due to magnetic pickup.

File Courtesy of GRWiki.org



RADIO CO. -

SPECIFICATIONS

Sound Level Range: Calibrated in decibiels from
+ 4 3b Lo +130dh above a reference level of 10716
walts per square eenlimeter. (Phis corresponds to
a1 range of +17 lo +123 dh wlhen referred to the
average threshold of hearing [0.45 millibars] as was
used in some carlier model melers.)

Frequency Characteristics: The frequency charae-
teristic of the sound level meter is adjustable to
follow three different curves. The first and second of
these are, respectively, the 40 and 78 db equal-
louclness contours modified by the differences he-
tween random and normal free-field thresholds in
aceordance will the lentative slundard proposed
by the American Standards Associaljon. These
Lwo response curves arc used, respectively, when
measuring sounds of low and high intensity. The
third frequency response churacleristic gives a sub-
stantially equal response to all frequencies within
e range of He inslrument. This characteristic is
usecl when measuring extremely high sound levels or
when using the inslrnment wilh an analyzer such as
the General Radio Tyre 636-4 Wave Analyzer.

Microphene: A non-tlirectional piezo-clectric micro-
phone is supplied with the sound level meter. The
microphone mounls direelly on a [olding bracket on
the Lop of the instrument and folds down out of the
way when not in use. The microphone may also be
removed from the brackel and used on un exiension
cordl. The microphone is of the sound cell type, thus
climinating the irregnlarities of response and the
variabie characleristics frequently encountered in
diaphragm-type piczo-glectric microphones.

Circuit: The amplifier consists of four stages of
resistance-eapacitance-coupled amplifieation using
pentode Luhes followed by an output stage arranged
to maleh the cspecially-designed  rectifier-type
meter. This combination provides a high degree of
skalilily and minimizes cliange in sensitivity re-
sulting from wvariations in battery vollage. The
tubes are all standard types and veadily availuble.
A hallasl tube is provided for maintaining constant
filament current.

Attenuators: A 10-db-per-step atlenustor precedes
the third stage of anplifieation and provides con-
trol of the instriment up to 90 dbh by means ol
a single knob, For measurements of higher sound

Type

L e T
Set of replacement batteries for above

*Prine includes ball tubez and balteries,
PATENT NOTICE. Ser Notes 1, 2, page v

levels an additional 40-dlb attenuator is provided.
This atienuaior is direcily on the input of the
amplifier. Since the attenuators are at low levels the
possibility of errors due to amplifier non-linearity is
eliminatecd.

Meter; The indicating meter bas a scale which is
approximately linear in decibels and which covers
a range of 16 (b, thus providing satisfactory anid
neeurate interpolation between 1he sieps of the
attenuator. The hallistic characteristies of the meler
mauteh closely Lliose of the human ear amd agree with
the tentative stamlards specified by the American
Standards Association.

Telephones: A jack is provided on the panel for
plugging in a pair of head telephones in order to
listen Lo Lhe sounds being reasured.

Vibration Pickup: If desired, a piezo-electric vibira-
tion pickup may be used in place of the microphone.

Tubes: Five 1Ad-Lype tubes and one 1D1-type Lube
are required. A complete sct of tubes is supplied
with the inslrument.

Batteries: The batteries requiresl are two lurgess
No. 41°A (little (s}, or eynivilent, two Burgess No,
Z30P 45-voll B bhatterics, or equivalent, wnd one
Burgess No. FEBI* g-voll batlery, or equivalent.
A compartment is provided in the case of Uhe sound
leve! meler for holding «ll hatteries and connections
are automalienlly made lo the batteries when the
cover of this cowpariment is closed. A set of hal-
{erics is inelucled in the price of the instrment.

Case: Tle meter is huill into a shielded carrving
case of airplane luggage construction, covered will:
u durable black waterproof material and equipped
with chromiun:-plated corners, clasps, ete. This case
has heen designed to combine slurabilily with light
sweighl and gomd appenrsnce. YWhen operating the
sound level meler, Lhe cover is ordinarily removed.
At additional handle is provirded on the panel of the
insteimen! for conveniener in moving it about while
it is in operation.

Dimensions: The over-all dimensions are approxi-
mately (height) 1114 x (length) 131¢ x (width)
914 inches.

MNet Weight: 2314 ponds, with balteries; 171
pounds, without batteries.

(lode Word B Price
NOMAD $195.00%
4.90

File Courtesy of GRWiki.org
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INDUSTRIAL DEVICES d GENERAL |

VARIACH

The Variae 1s an adjustable transformer that delivers any voltage between zero
and line voltage with as smooth and uninterrupted conirol as that obtainable from
any rheoslat. (On some models any voltage belween zero and 185 volts can be ob-
lained from the 115-voll, 60-cyele line.)

The appslications of the Varine to industrial control and to experimental problems
in the laboratory are literally numberless. In general, il can be slaled that the Varlac
is Lhe ideal a-c voltage control deviee hecause of its high efficiency, low heat dissipation,
and good voltuge regulation, It has many advantages over the usual rheostat or
polentiometer. The output vollage is essenlially independent of load. Voltages in the
vicinily of zero are obtainable, and it 1s possible to inerease the voltage and thus
provide a means of compensating for low line voltage.

This combination of qualilies has been oblained by means of design features of
considerable interest. The Variae in ils simplest fornt consisls of a laminaled iron core
built up of toroidal punchings, A single-layer winding traversed by a moving contuct
provides bolh the transformer effect and o convenient means of voltage adjustment.
Since each Lurn of the winding can be reached by the contact, a continuous adjustment
of voltuge 15 obtuined, The transformers are designed to have about 0.2 to 0.9 volt
belween Lurns. The earbon conlact himits the cirrent in the short-cirenited turn so
that no undue heating results.

Among the uses are voltage conlrol for cleetrical tesling, calibralion and megsure-
menl work, heal control on electric furnaces, soklering irons, ele., motor speed control
and illumination control in Ltheatres, pholographic studios, and dark rooms.

*Registered in 11 8. Patent Oflice

SPECIFICATIONS

Load Rating: The value of “Load Rating™ speeilied  Current: The “Rated Current”” specified in the price
in Ihe price list for each model is the Vull-vollage lisl ean be drawn safely al any poiut in the outpat-
volt-ampere rating of a constanl-impelance load.  voltage range, butat some settings this valed vatue of
In other words, Tyen 100-K will control at any  load current inuy be exceeded|. This increased current
selting a lowd rated 2 kva at 113 volts. is the “Maxitmum Current” given in the price |ist.
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Singe the Variae is an anto-transformer, maxiimum
loss {which determines the rating) oecurs at one-half
line veltage. In the vicinity of full-line voltage, how-
ever, there is little transformer action, and the
allowahle current is limited only by heating in the
brush, which permits the “Maximum Current”
rating at this point.

Consequently a Variac cun handle, far any setling,
a constanl-impedance load which draws at full
voltage u current no grealer than the specified
“MMaxinmum Current.”

Calibration: Diuls giving a vollage ealibralion ae-
curate to +2% when the line voltage has ils raied
value are furnished on 'UyrE 200 Variacs. Tywes 100
is supplied with a 100-division dial plale which
indicates pereenlage of line voltage.

Knob: Tyrr 100 has a liandwheel with a fixed dial
plate.

Tvrr 200 models hnve diuls permanently atiached
te TyrE 637 Knobs.

Voltage increases with clockwise rotation of lhe
conirol wheel on Tyer 104, On Tyre 200 1he voltage
increases with counlerclockwise rotation of the dial
when arranged for table mounting,

Direction of rotation for increasing voliage may
be reversed by a change of connections on TyrE 200
but nol on Tyre 100.

Terminals: Tyre 200-CM and Uyer 200-CMII are
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switeh, and a standard plug receplacle lor Lhe
output circuit.

Pyers 104, 200-13, 200-CU, and 200-CUH lave
threaded terminal studs with nuts and soldering lugs.
Mounting: All models are readily converted from
the table mouniing illustraled to back-of-pamel
mounting. T¥re 100 models canr be mounted in
caseade for operalion by a single shall. See accom-
panying drawing for mounting dimensions.

Tyre 200-CM and Tyer 200-CMEU are supplied
wilh prolecling cases. All oiher models are supplied
wilhout a cuse.

Dimensions: Seesketch. Over-all height: Type 100-K,
T34 Tyre 100-1, 8; Tyre 200-B, 4; and Tvees
200-C aml 200-CH, 5% inches.

Net Weight: Tyrr 100-K, 2024 pounds; Type 100-L,
2484 pounds; Tyrve 200-13, 834 pounds; TyprEs
200-CAM and 200-CMH, 10 pounds; and Tyems
200-CU anil 200-CUH, 9 pounils.

WOLES W

2 TG L WO DR
EES CHiWH FOR a7 F A

oRLL
L

furnished complete wilh atiachmenl cord and plug 100K, -L 200-CM, (U 200-13
for the iuput connection fo the mains, an ON-OFF Vanrse Tyres
Laad Primary  Cwrrent Oul put Cude
Type Rating Valtage Rated  Muctmum Voltage W o Price
100-K 2 kva f15 v l 15 a 175 a 0-115 v BLEAMY $40.00
100-L 2 kva 230 v 8a 9a 0230 v RESRD | 40.00
100-L 115 v LS Ua
200-B 170 va 115 v 1a 1.5 0-135 v salsa | 10.00
200-CM 850 va 15 v 5a Toa 0-133 v BALMY 17.50
200-CU 850 va 115 v 5a T.5a 0135 v BAKER | 14.50
200-CMH 580 va 230 v lia | 254 0-270 v BAIRN 21.50
200-ChMH T15v 03a 2.5 a H-270 v
200-CUH 580va | 230v 1.5a a5a 270 v BAGLFR 18.50
200-CUH 115 v 05a 254 0270 v

PATENT NOTICE. See Nole 11, puge v.

File Courtesy of GRWiki.org
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VARIAC TRANSFORMERS

These recently developed Variac Transformers, intended for use where only small
valtage variations are desired, are similar to the toroidal Variac in performance, but
are radically different in design,

The new Varine Transformers are built on rectangular cores with windings in
several layers on the two legs of the gore. The top layers of wire are exposed to two
sliding carbon contacts. Thesc contacts are directly connected, eliminating flexible
leads. By means of a steel tape, a 320-dcgree rotation of the control knob drives the

contacts along the entire length of the windings. The windings beneath the top layer

are conventional transformer coils and can be used for a number of purposes.

Four standard models are listed below. A number of different voltage-current
combinations can be supplied on these cores. For good efficiency the design limitations
on the special transformers are 10 amperes and a maximum voltage variation of
30 volts for the Tyrr 70 core and 20 amperes and 60 volts variation for the Typr 80
core. Within these Jimits special transformers can be supplied promptly and

economically.
SPECIFICATIONS

Type Line Folts _ Out put Volts Moz, Current
| | | 1

T0-A ! Constant | 115 Adjustable 16 | Ga

70-B ! Fluctuating L106-125 Constant 115 2a

80-A Constant 115 Adjustable 0-10 | 20a

80-8B | Fluctuating 20-130 Constant 115 | 754

Load Rating: Tyre 70 (urnishes 50 watts and TyrE  Terminals: Threaded terminal studs with soldering
30 supplics 250 watts of variable power. lugs.

Dimensions: Tyes 70, (length) 434 x (width) 33§ x
(height) 4 inches; Tyre 80, (length) 814 x (width)
MNo-Load Loss: Approvimalely 5 watts for Type 70; 414 x (height) 53% inches, over-all.

Current: Sce table above.

10 waits for TyrE 80. Net Weight: Tyre 70, 414 pounis; Typr 80, 1334
pounds.
Type Cade Word Price
FOA [ i s A A e BASTN $10.00
T0-B ) BASSO 10.00
80.A . O ——— BATON 15.00
BOSBY R s cmmsenesns A A BATTY 15.00

FATENT NOTICE, See Nale 1, page v.
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RESISTORS .

TYPE 602 DECADE-RESISTANCE BOX

A convenlent assembly of resistance cards in a single eabinel with switches is a
necessary Jaboralory accessory wherever eleetrical measurements are made. Such
hoxes are eonstanlly used in circuils where & wide range of resislance values is required,
as laboratory slandards, bridge arms, and dununy generatlor and load resistors,

The Tyrr 602 Decude-Resislance Box 1s an assembly of two or more Tyre 510
Decade-Resistance Units in o single eabinel, Mechanieal and electrical proteclion of
the units is provided by the shielded walnut box and aluminum panel, which coru-
pelely enclose hoth units and switch contacts. Two-, three-, four-, and five-dial decade
assemblies are availuble. Eacl decade has eleven contact studs and ten resistance
units, so that dials overlap. A delenl mechanism assists in setting squarely on the
conlacts. This permits adjustments to be mude without looking at the dials,

The resistors are adjusted to have Lheir specified values at their own tenninals and
not al the terminals of the box. The resistance measured at the box terminals will,
therefore, be lugh by ile switch contaet and wiring resistanee, which amounts to
about 0.003 ohm per dial. This method of adjustment has been adopled primarily
heenuse no method in which the switeh resistance is absorbed in some one unit of o
decade ean give Lhe correct value of the total resistance for all settings of the various
decades. There ure also many lypes of measurement (voliage-divider and substitution
bridge measurements, for example) in which the difference in lwe settings of a re-
sistanee box is significant. This difference is given correctly only when 1he individual
resistors linve been adjusted independently of swileh resistance. The wiring also adds
a small inductance, about 0.1 microlienry per decade.

The resistance elements have no electrical eonnection with the shield, which is
broughl out to a sepurate terminal on Lhe panel.

All General Radio hoxes are equally useful on direcl and alternating eurrent and
maintain their uscfulness for many applications well into the radio-frequency range.

The frequency characteristies ol Lhe individual decades will be found under Fyrs
510 Decade-Resistance Units, page 15, When several decades ure assembled in a single
box, the box wiring and the capacitanee to shield of the individual cards will, of course,
aflecl the frequency charaeteristic. These effecls vary with frequeney and are generally

12
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greater for the very low and very high resistance decades. They do not appear at andio
{frequencics, but have an appreciable effect on resistance values at carrier and radio
frequencies.

Generally speaking, the 1-, 10-, and 100-ohm dials are most satisfactory at high
frequencies.

When the boxes are used in tuned circuils, only changes in resistance due to skin
effect and, in some high-resistance cards, to effeclive capacitance need be considered.
When the boxes are used as drop wires, the reactance of wiring and cards at high
frequencies will affect the apparent impedance of the hox. Data on these effects will
be found in the specificalions under “Frequency Claracleristics.”

SPECIFICATIONS

Type of Winding: See specificalions for Tyre 510
Decade-Rlesislance Unils, page 11,

Accuracy of Adjustment: All cands are adjusted Lo
within 0.1% of the slated value hetween care ter-
minals, except the 1-ohm cards which are adjusted
to within ©.25% and the 0.1-ohm cards which are
adjusted to within 19 Where necessary, add 6.003
chm for each dial to allow for conlact and wiring
resistahce,

Typical internal eonstruclion of o
TyrEe 602 Decade-Resistance Box

Frequency Characteristics; There is no serious fre-
quency error below 50 ke. At higher frequencies the
error results from changes in resistance and the effect
of the reactance in the cards, and from the inductanee
of the box wiring {about 0.1 uli per dial).

For characterislics of the individual decades, sce
specificalions for T'yrs 516 Decade-Resistance Unils,
page 14.

Maximum Curtent: Sec specifications for Tyve 510
Decade-Resislance Unils, puge 14.

Terminals: Jack-top binding posts set on General
Ruclio standard 34-inch spacing lor resistance con-

nections. There is an extra post at the corner of the
panel for connections to the shield.

Mounting: A copper-lined walhut cabinet, with
aluminum panel, coniplelely encloses swilches and
resistance units, The punel finish is black erackle
lacguer.

Dimensions: Panel length depends on the nuinber of
dinls (see price lisl), heing 734 for 2-dial, 1034 for
$-dial, 18 for #-diul, and 15%g inches for 5-dial boxes:
Panel width, § inches. Over-all height, 5 inches.

Net Weight: 314 for 2-dial, 414 for 8-dinl, 5 for 4-dial,
and 614 pounds for 5-lial boxes.

_ Type Resistunce No. of Dinls  Code Word Price
&02-D 11 ohms, total, in steps of 0.1 ohm l 2 DECOY $25.00
602-E 110 ohms, total, in steps of 1 ohm 2 DECRY 25.00
602-F 111 ohms, total, in steps of 0.1 ohm 3 DELTA 35.00
602.3 1110 ohms, total, in steps of 1 ohm 3 DIGIT 35.00
602-K 1111 ohms, total, in steps of 0.1 ohm 4 UEFER 45.00
602.) 11,110 ohms, total, in stepsof 1  ohm 4 ‘ DEBIT 50.00
602-N 11,111 ohms, total, in steps of 0.1 ohm 5 DEMON 62.00
602-M 111,110 ohms, total, in steps of 1 ohm 5 DEMIT 70.00
602-L 111,100 ohms, total, in steps of 10 ohms | E l DRCAY 58.00

File Courtesy of GRWiki.org
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TYPE 510 DECADE-RESISTANCE UNIT

Tliese prevision decade resistors are
ulentieal with those used in the TyeE 602
Deede-liesistance Box. They are in-
tended for assembly inte either experi-
mental or permanenl equipment where
only a single decade is necded or where a
Tyre 602 Deeade-Resistance Box cannot
e convenienlly mounted.

Euachy resistor is earefolly adjusled and
aged, the construction heing such that
there is 1o serious error at frequencics us
Ligh ns 30 ke, Operalion is equally satis-
faclory in d-e cireiils, since manganin 18
used for all units except L(HL000-0oh cards.
Quadruple-leaf switches running over
lrge contaels insure a low and conslanl
contact resistance,

Each deeade is enclosed in an aluminnm shield, amd o knob and an etehed-metal
dinl plale are supplied, The unil is also available, complete as illustrated with shield,
shicld cover, blank dial plate, and switch slops, bul without resistors, as the Tyre
310-1"3 Swilch.

A discussion of the frequency characleristics of these unils is given in the General
Radio FErperimenter, Vol. VI, Nao. #, February, 1932.

SPECIFICATIONS

Accuracy of Adjustment: Resislors are adjusted to Maximum Current; See Table 1 helow
he aceurale af eard terinals within the tolerances  Type of Winding: See Tuble I below.
given in Table I below.

TABLE I

Resistance Marimaon Curvenf

Type per Slep Acenracy Type of Winding 20°0. Rixe 40°C7, Hise
510-A 0.1 ¢ +1.0% ' Bitilar Ta 151
510-B 1 | +0.93% Ayrion-Perry GOO ma 1 a
510-C 10 +0.1% . Ayrlon-Perry 170 ma 250 ma
510-D 100 o | 411127 Ayrion-Perry 30 ma 80 ma
510-E 1000 @ +0.1% Unifilar oo Mica 15 ma 23 ma
510-F | 10,000 1 | +0.1%, Unifilar on Mica | LRI T ma

Frequency Characteristics: There 13 no serious crror
helow 50 ke, Al higher frequencies the error resulls
Irom skin effect wiul reqciance i he cards wiel lends.

Table II lisls the cliange in resistance for euch
decade at maximum selling as a fnnction of Ire-
quency.

Tahle I lsls the change in impedance for caeb
decade a1 maxiimnn setling as o funclion of fre-
queney. These values indicate e error ocenrring

o

i
1
1
1
1
|
|
|
|
Li
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TABLE I
I'ereentage Evror in Hesistanee
for Maxiinim Setting of Facl Deeade as 5 Function of Frequency

Decnide Frequency in ke
50 Ly 200 At 1000 2000 AN}
0.1-0hm steps 0 019 0.2¢, 1.5% o
L -ohm steps 1 0 0.1¢; 0.53% 1 % t %
14} ~ohur steps 0 0 0 0.1, 0.5% 2 9% 114
10 -ohm sleps | 0 0 0 | 0.1%, 0.3 0.5¢; 47
1000 -ohm steps I —0.1% | —0.59% et iy -11 ¢ ==
10,000 -olan steps | —19% -5 % | — | - ; =
TABLE ITI
Clange In Tmpedanee (as 0 percentage of nominal resistance)
for Maxtimrm Setting of Eiel Decade as a Funetion of Freguency
Drcade Frequenry in ke
5 1iK) 200 00 1 (HH) 20HH) H000
0.1-oh1n sleps 0.29, 0.7% 2 oy | — —2
1 -chm steps ‘ 0.1%, | 0.2% 1 9 L
10 -oluu sleps 0 0 0.1¢ 0.2 2 o —=
100 -0l sleps ‘ 0 0 0 0.1 D.ac% 165 5%
HKRE -olnn steps 0 | —0.1% —0.5% -2 o —6 9% =
10,060 -ghin steps —2 o —10 % l - — | —

when Lhe decade is used s a series eirceuit element
or as & voltage divider. When shunted across 2 tuned
circuit, Lhe reactance is Luned out and the remaining
crror is only Lhat owing to skin effect.

Switches: Quadruple-leal, phosphur-lironge switches
bear on conliact studs 35 inel in dianwler. Switch
brushes ure bent so as not to be tangen! to the are
of travel, thus aveiding cutting. A cam-iyvpe detent
is provided. There are eleven coutael points {0 1o 10
inctusive). The swileh resistance is approxinuately
0002 olns.

Temperature Coefficient: ‘The Leniperature voefficien!
of resistance is less than £0.002% per degree €. at
Toim 1e‘]llpcl'il|'||!'(_‘.‘i.

Resistance Wire: Manguinin is used on all decades
exeept the 10,000-0hm mmits, which are wound wills
a4 combination of Nichrome and Olumax in snitable
proporiions le give approxinutely zero lemperaiure
cueffivient.

Terminals: Saldering lugs are provided,

Mounting: Esch decude is complete with dia! plate
und knol and can be mmounted on any panel between
14 ined and 34 ineh in thickness.

Dimensions: See sketeh; shaft dimmeter is 34 inch,

Net Weight: Tyrr 510 Units, 11 ounces; Tvee
51018, 91s ounces.

_ Besistance _ _

- Type Total - For Step Clonde Tordd _ Price
510-A 10 0.1 0 ELATE ‘ $8.50
510-R 100 1 BLDER 8.50
510-C 100 1 M o : ELEGY 8.50
510-D | 1000 100 ' ELIIOw 8.50
510-E | 10,000 1000 0 KLECT 12.00
510-F | 100,000 Q 10,000 @ HLVAN 14.00
510-P3 Switch . : | ENYVOY ‘ 5.00

File Courtesy of GRWiki.org
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TYPE 670 COMPENSATED DECADE RESISTOR

The Type 670 Compensated Decade
lesistor is a decade-resistance box having
complelely non-reactive resistance in-
crements.

While the T'yer 602 Decade-Resistance
Boxes have a sufficiently low reaclance to
be serviceable for many applications even
at radio frequencies, no type of resistance
box can be made entirely non-reactive. In
methods of measurement requiring a
variable non-reactive resistance, & pure
resistance increment. is sought ralber than
a pure resistance, that is, a residual con-
stant induclance cun be taken care of
through a preliminary balance.

The Typr 670 Compensated Decade
Resistors are designed to take advantage
of this fact. A double card system is used,
and the switel is so arranged that a copper coil of proper magnitude to keep the
inductance constant is substituted wlhen a resistance coil is switched out of circuit.
In this way the resistance can be changed without producing any change in circuit
induetunce,

The constant residual inductance produced by this method is of the same magnitude
as the induclance of an uncompensated box with all decades at maximum setting.
The boxes are intended for use either in substitution methods, where the preliminary
balance of the circuit will take care of the residual inductance, or in bridge circuits
where the residual inductance can be balanced by a compensating inductance in the
opposite bridge arm.

The value of these boxes is best demonstrated by the fact that it was this develop-
ment which made possible the Type 516-C Radio-Frequency Bridge and the Tyre
867-A Inductance Bridge, both of which arc described elsewhere in this catalog, and
both of which require pure resistance increments in the bridge arms.

SPECIFICATIONS

Type of Winding: The 10-ohm and 1-ohm steps are  Maximum Current; The upper limit of temperature
Ayrton-Perry-wound resistance cards. The 0.1-ohm  rise is 40°C. Values of current for 20°C, und 40°C.
steps are bifilur units. The decades are compensated  rises are given in Tuble 1.

by copper coils and a substitution swilching ar-
rangement which keep the bex induclunce constunt

at ull settings as shown on page 17. TABLE 1

The construclion of the continuously-adjustable Current for Temperalure Rise
compensated slide wire is illustrated on page 18. of 20°C. and 40°C.
Accuracy of Acdjustment: Resistance increments are Decade 20°C. Rise 40°C. Rise
correct te within 0,195 for the 10-ohm cards, 8.25%, — - — - =
for the 1-ohm cards, and 19 for the 0.1-chm decade 0.1-ohm steps 900 ma 15a
steps and the l-ohm slide wire, The inductance is 1 -olm steps 300 ma 500 ma
conslant within 0.05 gh, 10 -ohm steps | 06 ma 160 ma

16
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Switches: Double-leaf, phasphor-bronze switches
hear on contact studs 14 inch in divrneter. Switch
brushes are bent so as not ta be tangent to the are
of travel, thus avoiding cutting. A cam-lype detenL
is provided. There are eleven contact points (0 to
10 inchusive).

Frequeney Characteristics: The frequency character-
islics of the Tyri 668 Decudes used in these hoxes
are modified by the wiring and the shield of the
cabinet. Shunt capacilance effects are negligible
hecause only low values ol resistance are used. The
skin effect in the resislors will be increased by Lhat
in the wiring. Far further delails, see specifications

for T¥rx 668 Compensaled Decade-Resistunce Tnits,

Terminals: Standard 34-inch spacing is used an the
terminals. A ground post connecled lo shield is also
provided.

Temperature Coefficient: Less than +0.0029 per
clegree C. at room temperature.

Mounting: The diais are mounted on aluminum
pancls in copperlined walnul cabinels.

Dimensions: Panel, (length) 13 x (widih} 5 inches.
Cabinet, (height) § inclics, over-all,

Net Weight: 5 pounds (all 1ypes).

Zero Zero Code
Type Resistance Resistanee Inductance  Word Price
*870-BW | 0 to 11 ohms, total, with slide wire ‘ 0.050 ohm | 070 uh AHRID $80.00
670.F 0 to 111 ohms, totel, in steps of 0.1 ohm| 0.045 chm 1.05 kh ‘ ANYVSE 65.00
*670-FW | 0 to 111 ohms, total, with slide wire | 0.0850hm | 1.05 sh | apows | 75.00

"Ruilt te order only and not earried in stock. Normal delivery, two weeks,

PATENT NOTICE. Sce Note 17, pame v.

TYPE 668 COMPENSATED DECADE-RESISTANCE UNIT

Although the inductance of I'ype 510 Decade-Resistance Units has been reduced
to a very small value, il is sill large enough to introduce errors in precise capacitance
measurements at radio frequencies and inductance measurements at audio frequencies.
I is impossible to build an ideal, inductance-free resistor, and the next best thing is
a unit in which the inductunce is kept constant.

The Type 668 Compensated Decade-
Resistance Unit is equipped with a double
sct of switch contacts, by means of which
a copper winding is exchanged, step by
step, for the resislive turns in order to
keep the total inductance independent of
the resistance setting. The totalinductance
of each unit is given in the price list.

The method of mounting is identical
with thut of the Tyre 510 Decade-
Resistance Unit, except that no aluminum
shicld is provided. The three types of this
unit, when mounted together or combined
with Tyeves 669-A or -R as a resistunce
box, are availuble as the T'ver 670 Com-
pensated Decade Resistors,

File Courtesy of GRWiki.org
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SPECIFICATIONS

Type of Winding: Same as [or Tyrs 510 Units.

Switch: A double switch, similar in construelion to
the single swilch used with T'yee 510, is used.

Maximum Current: Sce specifieations for Tyer 670
Compensated Decade Resistor, page 16

Accuracy of Adjustment: For 0.1-olun sleps, 1%;
for L-ohm steps, 0.259%; for 10-clun steps, 0.1%.
Where necessary, add the value of “zero resistance’
given in Lhe priee list. Iniluelance consgtant to within
0.05 uh.

Frequency Characteristics: The frequency eharacter-
isties of Tyee 668 Compensafed Decade-Resistance
Unilz are similar to those of Tyrr 510 Decade le-
sislance Units, page 15. Becouse ten-ohin eards are
the largest used, the effects of shunl capacitance are

entirely negligble, and the change in resistance with
frequency resulls almost enlirely from skin cifeel.
Skin effect in the eompensaling winding is greater
than that in the resistance cards, Tence the nel
change in resislanee with frequency for increments
on Lhe dial is negalive. That 1s, the nerement in
resislance bel ween one switch point and he next
higher will be less al high frequencies than at low.
This “negutive skin effect” iy ahout —0.89% for 1he
units slecade and aboul —.6% for the lens deeade
al one megaeycle. The resistance at the deeade
terminals, however, shows a posilive skin effect.
Mounting: A combination dial plate and drilling
template are furnished.
Dimensions: Dinmeler, 31z inches; depth hehind
panel, 3 inches, over-all; shaft diameter, 3 neh.
Net Weight: 10 ounces.

o f f”’h‘“_'f i = = Toluf Crile
Tupe Tatol Fer Step Zere L 1 ord Price
G6B-A . 10 01 0 0.005 9 .15 gh I GABLE $15.00
668-B 10 © 1.0 @ 002 Q 0% gh GAILY 15.00
668-C 100 1 10.0 v 0ols 0 0.5 ph GALOP 15.00

TYPE 669 COMPENSATED SLIDE-WIRE RESISTOR

This unit is a slide wire, compensated
for induetance, for use where il is desived
to seenre a closer adjusiment of resistance
than is possible wilh a TypE G668 Com-
pensated Decade-Resislance Unit.*

'.:\ elzscriplimu of 1he construetional detuils was pulilished in the
General Balio Ezpsrimenter, Vol ¥ILL, No. 10, Murel, 1984,

SPECIFICATIONS

Maximum Cunrent: For 1-ohm unit, 1.6 a; for .1-
ol unit, 5§ a.

Accuracy of Calibration: Each unit is fitted with a
diad imilividually engraved at 11 poinis, giving the
slide-wire resisianee Lo within 19 for the 1-olun and
39 for the 0.1-olin unils. Where necessary, acld Lhe
vilue of “zero resistance” given in the price list.
In:uctanee conslant 1o within 0,005 gh,

Mounting: Interchangenble with Tyre 66, except
for the nse of dial and slow-motion drive. A lial
indicalor is supplicd.

Dimensions: Diameter, 314 inches; depth behind
pabel, 4 inches, over-all.

Net Weight: 8 ounces.

Hexistanes  Toial Code
Type  Mar.  Zere L _li o lrfie
669-A | 1150 0.050| 0.15 oh caroy [$25.00
669-R 0.115¢ 0.020| 0.15 uh| gazeL | 25.00

FATENT NOTICE. Sece Note 17, page v.
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TYPE 646-A LOGARITHMIC RESISTOR

i e
ol
G LT
DENNRAL RAZG 06
B e

From this new logarithmic type of resistanee box, a large nuniber of known valies
of resistance hetween 0 and 100.1 megohms are available. Oblainable values mre
distmbuted in approximately logarithmic steps over this range, so that 1he unit can
be used 1o reptace o number of decade-resistunce boxes. A deecade resistor gives i
large number of values in a narrow range; the Tyei 646-A Logarithinic Resistor gives
fewer values distributed over a lremendousty wide range.

There are nuniberless liboratory uses or the Tven 646-A Logarithmie Resistor, Tt
can be used in measuring cireuits where a wide range of resistance values must be
covered and where, though each vablie used mnst he aceurately known, using, for
example, 5000 ohms instead of G000 olims would exnse no trouble. 1L can be used for
it test load in transformer meusurements and, because Lhe swilelies are hrough! oul
lo lerminals, il can be used as a logarithmic vollage divider.

SPECIFICATIONS

Range: (t to 100.1 megohms in approximalely loga-
rithic steps.

Accuracy of Adjustment: Indivichul resislors are
adjnsied as follows:

Between 0.1 k¢ and 2Rz, 0.1%: hetween 5 k2
and 1O M 82, 00259, 2 M2 to 20 DLS2, 59 50 M1
and 100 M &, 109,

Type of Winding: The constinelinn of the nnits
below the 20,000-0hm poinl is similur {0 Generat
Radio stwudard resishince-card constrietion. Be-
fween the 20,000-alim and the L-tiegolim sleps TRO
wireswound units are used, above 1 megobm, the
nnits are JAC meialized type

Frequency Characteristics: The impedance for aller-
nating currents of any frequency is given approx-
inetfely by eonsidering o enpacilunce of 20 guf with
a power faclor of (.05 to he in parallel with the usel
portion of the “megohms™ dial. Sceond order cor-
reclions may be nadefor a 2 yul capneitinece helween

Type
646-A

e high-resisianee terminal of The “megohing’” dial
and gronnd. Tor resistunee nses |he unnser portion
of the “megobms™ dial should be short-cirenilerd.
Maximum Current: Trielividual resistors belwoen
0.1 k2 and 0.5 k12 will safely earry 70 ma. Between
LR aml 1 M@ each resistor will dissipaie T wati.
Resislors greater than 1 M 12 will dissipute 2 watts.
The maximinn voliage applied 10 the hox shoulil
not exceed S04 volis

Terminals: Sepuraie bimding posls are hreught out
from each switeh and rom one end of cach gronp of
resislots. A separate binding post {or e shield is
also provided,

Mounting: A copper-lined calinet wilh an alhmminsm
pauel complelely encluses hoth swilchies sl re-
sistors. The pancl finish is black erackle laccuer.
Dimensions: (Length) 734 x (depll) & x (height)
& inches.

Net Weight: 31 ponnds.

Coide Word _

D'rive

$50.00

AWAKE
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TYPES 249, 329-J, and 529-B ATTENUATION BOXES

An attenuation network is a combinatlion of resistance clements so arranged that it
introduces a definite and known amount of power loss when put into a eireut between
certain specified values of external output nnd input impedance. These three factors
completely speeify its perfortnance at all frequencies for which the effects of reactance
in the resistors and spurious admittances between them can be considered negligible.

These networks, wlen constructed with a switching mechanism for changing the
amount of attenualion, are called “atlcnuaiion boxes™ and have long been in commaon
use throughout the communication engineering industries for making all kinds of
transmission-efficiency and power-level measurements.

The Tyrr 249 Attenuation Network, in which the attenuation is varied hy means
of key switches, is available in both T and balanced-H models. The Tyre 829, which
uses a rotary switch, is supplied only in the balanced-H configuration. Ty 529 is an
L-type network which maintains constant iimpedance in one direction only.

3 I 3 1 3
AD
_{)
0 o 0 o)
4 2 4 2 4

Ttalanced-H-section netwaorks are used when impedances must be matehed in both directions und
balanced to ground. T-type seclions maintain conslant impedance in both clirections, but they
arc not balaneed to ground. L-type section mainiatns conslant impedance at The 3-4 terminals

SPECIFICATIONS

Attenustion Range: Boxes having a maximum at-
tenuation raunge of 55 db or 110 db are listed in the
price list. Tyre 329-J is composed of 1wo sections
in series, one of 50 db total attenuation in steps of
5 db, and the other of 5 db, total, in steps of
0.5 db. Removable external links make either section
separately available.

Tyeea 249-H and -T each have eight series see-
tions with attenuztions of 1, 2, 3, 4, 10, 20, 30, and
40 db, respectively.

Tvre 529 is a single section of 60 db, variable in
steps of 2 db.

Type of Section: T-section, balanced-1l-section, and
L-seciion models are availuble. T- and Il-types

File Courtesy of GRWiki.org

GENERAL



RADIO CO.

prescnd a constunt impedance in both directions, but
the balinced-H should be used where both sides of
the circuit must be balanced ta ground, The L-type
presenis a constant impedunce in one direction only,
Type of Windings: Ayrton-Perry for the low-
resistance elemenls and mica cards for the high-
resistance elements,

Terminal Impedance: Boxes in the T- and II-types
to operate between 50H0-ohm impedances are listed.
Boxes far other impedance values can be made an
special order. The L-type seclion is supplied for 6008
ohms only,

Accuracy of Adjustment: Each individual resistor
is adjusted to within 0.25% of ils correct value, so
that the entire box is accurate to within 0.5% at
frequencies up lo at least 50 ke.

Switching: Typr 249 has eight key switches to con-
Lrol the eighl network seclions.

Tryre 329-J has a multiple-blade switch and a
posilive delent which centers the switch blade on
the contact point at each step.

Typr 529 has two blades for cach row of conlacts,
but no detent is provided.

Mounting: Trres 249-H and 249-T are mounted in
copper-lined walnut cabinels, with alutninum pancls
finished in black crackle lacquer,

The Tyre 529-B has a walnut cabinet wilh
engraved bakelite panel.

Dimensions: Txrk 248: Panel, (length) 16 x (width)
514 inches. Cabinet, (depth) 513 inches, over-all.

Tyre 349: Panel, (lenglh) 1674 x (width) 1034
inches. Cabinet, {depth) 6 inches, over-all.

Tyxrs 529: Panel, (length) 8 x (width) 8 inches.
Cabinet, (depth) 4 inches, over-all.

Net Weight: Tyre 249, 714 pounds; Tyre 329,
12 pounds; Tyre 549, 234 pounds.

_ Type Attenuation Range Impedance  Type of Section  Code Word Price
249.H | 110 db in steps of 1.0 db 500 ohuns | Balanced-H ‘ NETwoakrob | $120.00
249-T 110 db in steps of 1.0 db 500 ohms T NETWORKTOP 100.00
329-) ‘ 55 db in steps of 0.5 db 500 ohms | Balanced-H | rENUTONRPIG 155.00
529-B 60 db in steps of 2.0 db | 6000 ohms | L | arrIx \ 38.00

TYPE 654-A DECADE VOLTAGE DIVIDER

This is 2 precision-type decade voltage
divider which will supply exact voltage
ratios between 0.001 and 1.000 in steps of
0.001. The internal input impedance of the
instrument remains constant at 10,000
ohms for all settings of the decade dials.

This instrument may be thought of as
a pair of Tyere 602 Decade-Resistance
Boxes connected in series and manipu-
lated so Lhiat as resistunce is taken out of

one box it is added lo Lhe olher lo maintain the total series resistance constant, This
is accomplished lor each dial lhrough tle use of two Tyer 510 Decade-Resislance
Units operated from the control knob by means of a chain drive,

SPECIFICATIONS

Range: Yoltage rutios of 0.001 to 1.00¢ in steps of
0.001 can be oblained by setting up the desired result
an the three switches,

Mounting: Decades urc mounted on an aluminum
panel finished in black erackle lacquer anid encloscd
in 2 walnut cabinet.

Type

Input Impedance
654-A {

10,000 ohms

Dimensions: Panel, (Ienglh) 13 x (widih) 7 inches.
Cabinet, (depth) 514 inches, aver-all.

Net Weight: 814 pounds,

Price

Code Word

$85.00

ABACK
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TYPE 500 RESISTOR

This is an aceuralely adjusted vesistance eard mounted in a hakelite ease. Both
serew-lype and plug-type lerminals are provided, so that the resistor may be casily
eounected in cither experimental or permanent equupment. The terminals are sel on

standard 35-neh spacing.

Tyrs 500 Resislors are particularly recommended for use as resisiance standards
in plug-in type impedance bridges. They are also useful in lest equipment (e.g., as
terminating impedances in transmission line measuretents). Their exeellent high-
frequency characteristics make them useful in receivers and low-power transmillers
when stable performance is of primary inporlanee,

Nine values of resistinee are normalty carried in stock, hul otlers ean he huill to

order. Quolations on reqguesl.

SPECIFICATIONS

Accuracy of Adjustment: Fach resistor is udjusied
{o within 0.1%; of ils staled value al the terminals
ol 1he unit, exeepl thie 1-ohm unil which is adjusted
1o wilhin 0,257,

Maximum Current: All imifs will dissipate 1 maxi-
mum power of | wutt, currend corresponding {o
which is given in the price list.

Frequency Characteristics: Theerroris less tha 0.1 %%
below 50 ke, Al higher frequencies errors result from
skin effect and the offect of reactance in the resistor.
The lables on page 15 represent acenralely the per-
vormance of the 1-ohm through G00-0lm valies, For
the higher vulues, tle errors gre mnch less than
those lubulated because of The relalively negligible
shiml capaciiance of an isolated resistor,

Temperature Coefficient: Less than 0.002% e
degree C.

Type of Winding: Avrton-Perry when vesistance is
less than 201 olims; 200 ohms and over, unifilar
winding on mica eards,

Terminals: Hoth Leeminal serews and plugs are sny-

plied, and either ean be nsed. Kach lerminal stud is
recessed os o Jack to accommodite o plug.
Mounting: Fuch vesislor is sceled in a case of black
maonlded bakelite with an impregnaiing wax 1hat
protects the wnit from moisiore. Two mwunting
lioles ure provided {see drawing).

Dimensions: (Length) 234 « (width) 1% inches.
Over-all heighl, exclusive of plugs, 1 ineh,

Net Weight: 2 onnces.

Ty pe Resistunce Meriman Current Conle Ward Price
500-A 1 104 RESISTBIRD $2.00
500-B 10 @ 410 ma RESISTDESK 2.00
500-C 50 0 140 1ma HESISTROLD 2.00
500-D 100 @ 100 g HESISTF HOG | 2.00
500-E 200 12 T HESISTGINL | 2.00
500-F 500 o 45 ma RESISTGOAT 2,00
500-G &00 o 40 ma RESISTGOOD 2.00
500-H 1000 @ 30 ma LEAISTIYMN 2.00
500.J 10,000 O | 10 niea LHESISTMILE i 2.00
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TYPE 525 RESISTOR

This precision-lype resistor is capable of dissipaling a large amount of power,
Tt is intended for nuse iu tesling Lhe outpnt power of radio transmitters in dumnry-
anlenna serviee and for use in genersl laboritory work reguiring a resistor of both
Ligh precision and high power dissipation. The Tvyre 525 Resistor consists of
a miea card wound wilh resistunee wire, elamped belween two ahmminum castings,
und insulated from them by two Lhin sheels of mien, the whole unit heing supported
on porcelain insulators. The aluminum castings are heavily ribbed Lo give a large
adinting surface.

This unit is nominally raled at 30 watls, althouglh a considerably greater amount
ol power can be dissipated for long periods, withont damage, if a large temperature
rise ean be lolerated.

SPECIFICATIONS

Power Rating: All units will dissipate 50 watts for
a TG rise in lemperature and 100 watis for a
150°C. risec.

Maximum Current: Values of cinrent for a 100°C.
rise in temtpersiure are given in the price lisl.

Accuracy: All unils are adjusled to be within 001195
of the rated values specilied in the price [ist.
Temperature Coeficient: [ess than £0.0029; per
degree C. for lemperatures helow 106°C.
Frequency Characteristics: The Trequeney clharacier-
islirs of Lhese resistors are in generul similar 1o those
of Tyre 510 Deciule-Resislance Unils. Resistors of
100 olirag and below will inereuse in resistanee with
frequency and the inercase is greater when the shieli
is conuected to one side of the resislor than when jt
is floating. The tof-ohm unil shows an increase i
regisgtanee al frequencies np to several megacyeles

when the shield is Hosling, but with the shicll
grounded lo one side of Lhe widing ils resislance
dleereases witlt frequency aml never rises ubove ils
namina! valie.

Shielding: The aluminnm castings can be used ns
an electrostalie shield, bl resistor teriminals being
insul:ied from them.

Terminals: Jiuck-top hinding posts mounted on iso-
lantite washers on standnrd General Radio spacing
of 34 inch,

Mounting: Resistors are wound unifilarly on wica
and clamped between two pieces of micy and two
leavily ribbed sluminum custings, the whole unit
heing supported on poreclain insilutors.
Dimensions: (Length) 4 x (widil) 4 x (height) 215
inches.

Net Weight: 114 poumls.

Clurrent,

Type Resistance 100°C. Rise Code Ward Price
595-C ! 4 ohms 45 a CABAT | $8.00
525D 10 obms [ 22 a CABIN 8.00
525-F | 40 ohms ! 1.1 a | CAROR 8.00
525-H 100 ohms 07 a CADDY 8.00
595.L 600 ohms 0.00 4 CADET | 8.00
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TYPE 653 VOLUME CONTROL

Tyre 633 Volume Control 18 a small, compuaet attenuation network for usc as
microphone mixers and masler gain conlrols. Its low noise level, lrouble-free operation,
and low cost make it an ideal instrument for this purpose. Thousuands arc in use in

24

broadceasting and recording sludios.

Extremely low noise level is achieved by using only one three-bladed sliding contact
with both switch biade and coutaels of the same material, beryllium copper.
The impedance remains praclically eonstant in both directions throughout the

attenuation range.

A two-section aluminum cover scrves as a prolection against dust and as an electro-
static shield. The rear scetion of the cover is removable to allow contaets to be cleancd,
while the other section prolects the winding and is removed only when the unit is

being installed.

SPECIFICATIONS

Attenuation Range: 0 db to complete cul-off. At-
lenunation is linear with dial setting and adjustable
from © to 45 db in sieps of about 24 db. {(Attenualion
between contaets is 1.5 db, but the awitch bridges
two contacts in passing from ope to the other.)
Above 45 db, the rale of sticnuation increases
rapidly to “infinity” (about 120 db with the usual
type of mixer wiring}.

Type of Section: A ladder-type nelwork is employeil.

Type of Winding: Resistors are wound on ¢ylindrical
spools which are part of the bakelite moulding.

Terminal Impedance: 50-, 200-, 230-, and 500-olun
units are carried in stock, but others can be built to
order at a slight additional cost.

Shielding: A two-section aluminum cover is pro-
vided. One seclion is removable and gives access to
the contacts for cleaning; the other acts as o dust
cover and shield for the windings.

Switch: A $-bluded beryllium-copper switch makes
firm contact with beryllium-copper contact points.

Terminals: Serew terminals are provided.

Dial Plate: A dial plate calibrated directly in decibels

ulso serves as a drilling template in mounting volume
conltrol.

Knob: Tyre 637-K, wilh engraved white arrow. A
button is provided on the skirt of the knob {for
convenience when the control is used in dimly-
lighted moniloring hooths,

Mounting: The unit is arranged for panel mounting
by means of Lwo screws which are supplied. It may
be mounted on panels up to 3% inch in thickness.
Holcs are spuced 114 inches apart.

Dimensions: Maximum over-all radius, 134 inches.
Maximum depth behind pamel, 255 inches. Shield
diameter, 234 inches.

Net Weight: 13 ounces,

Type Impedance . Codde TWord Price
653-MA 50 @ CLUMP $12.50
653-MB 200 @ COACH 12.50
653-MD 250 @ CARAT 19.50
653-MC 500 @ COABT 12.50
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TYPE 552 VOLUME CONTROL

This unit has been designed primarily
as a master gain control in high-quality
broadeast transmission, souad-recording
and projection,and public-address systems.
Because of its accuracy, excellent fre-
quency charaeteristic, and compactness,
it will be found useful in measuring cir-
cuits where the expense of high-precision
attenuation networks is not justified.

The design of the individual resislors
makes a very rigid mechanical con-
struction.

No slide-wire conlacls are used; the
action is entirely step by step. This in-
creases the reliability of the unit, at the
same tine making exact duplieation of
atlenuation settings eusily possible. The
step-by-step contaets used in this volume
control ulso have a lower noise level than
lhe best of sliding contacts,

;i‘:"fn ; ;/..

SPECIFICATIONS

Range: One runge, ¢ db to 30 db, in steps of 1.5 db
13 carried in stock, butl special ranges can be built
to order.

Type of Section: T-section and bulanced-H-scetion
mo«lels are available.

Type of Winding: Unifilar winding or: Lukelite strips
as shown in the accompanying illustration.

Terminal Impedance: Units for working in 500-chm
circuits are carrier in stock, but others can be built
to order.

Accuracy: All resistors are adjusted to within 29,
which makes the ercor in aftenuation less than 1 db
at all setlings up to 20 ke,

Switch: A mulliple blade switch is used.

Mounting: ‘I'he entire unit is supporled on a square
aluminum sub pane! that can be mounted on a panel
by means of the same four machine screws that hold
the etched-metal dial plates.

Terminals: A terminal strip mounted with soldering
lugs 13 mounted behind the sub panel.

Dimensions: Sub pacel, 414 x 4I{ inches; depth
behind panel: 8 inches for T-scction models: 514
inches for balanced-H-section models.

Net Weight: 2 pounds for T-section, 3 ponnds for
balanced-H-section models,

Type Attenuation Impedance  Section Code Word  Price
552.TC || 30 db in steps of 1.5 db 500 @ T l ALARM $28.00
55¢.HC | 30dbinstepscf 1.5 db 500 Balwnced-IT | AGAIN 48.00
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TYPE 642-D VOLUME CONTROL

This high-impedance polentiometer-
lype vollage-divider unit is intended for
use 48 a gain coulrol in the input circuit
of a vacuum tube or as a mulliplier for a
vivnuni-lube voltmeter. It 1s compaet and
ruggedly constructed, lhe conlacl noisce
level being sufficiently low Lo permii of ifs
use in the highest quality cireumts.

With sufficient eare in keeping down the
stray capaeitances in the wiring helween
Lhe volume control outpul and the sockel,
the calibration is aceurale 1o within 0.1 db
at all frequencies up 1o 16,000 cyeles.

Only one Lype is available in stock, but units having ditferent values of irapedance
or of altenuation per step ean be buill Lo order. Prices on request.

SPECIFICATIONS

Range: Que eange, 0 b to 30 dh, in steps of b is
carried) in slock, bul other sizes ean be buitl lo arder.

Type of Winding: IRC wire-wonund resislors are
used.

Terminal Impedance: The input impedance of Lhe
unit is 200,000 ohms when the switeh side is con-
necterl weross an essentially infinite-ipedance load.

Accuracy: All resistors are adjusted to wilhin 1%,
which mukes attenuation ratios accurnie to within
0.1 di. |f eapaciiance of tube, socket, and wiring is
less than 2 pul, as is usually Ihe ease, the raled
acoracy linmit of 0.1 db holds 1o approximwately
1,000 excles.

Maximum Current: Although normally used in ar-
cnils drawing no current, a current of 4 ma will not
cause 4 letuperalure rise sufficient Lo affect the raterd
Aacelracy.

Switch: The swilch arm is conslructed of four-leaf
phosphor bronze, which proviles for Jong wear and
exveptionally low contact noise. Thecam-typedetent

Abtenuatinn
Total

30 db

Steps
3db

Type_
642-D

4
VOLTAGE DIVIDER

may be easily removed if smooth switeh action is
required.

Mounting: This unit is similar in conslruction to lhe
Tyrr 510 Decade-Besistance Units.

Terminals: Three solidering lugs sre placed al lhe end
of the unit for muking connections, and the shield
has a smull opening for connecting wires.

Dimensions: Shield liameter, 31§ ineles; depth
behind panel, 8} inches.

Net Weight: 16 ounces.

Price

§25.00

Corde THord

Tmpedance

200,000 0 EXanT
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TYPE 526 MOUNTED RHEOSTAT-POTENTIOMETER

The Tver 326 Mounted Rheostal-
Potentiometer is supplied for measure-
ments where a calibrated rlicostal-polen-
tiometer 1s sufficiently aceurale. The Lola!
resistanee is adjusted to within 214 per
cent. of the raled value, and a direcl-
reading seale with & ealibralion aceurate
within 3 per cent is provided.

The resistance unil uses a four-linger
conlaci-nrn conslruclion wlieh averages
cut Lhe variations of the individual finger
conlact resislances and so gives a smoolh
ared linear resislance-rotalion eurve upon
whicl settings may be casily repealed.

A mounted resislor of this lype is
recommended for power-fuelor measure-
maents the Tyre 625-4 DBrdge,
desertbed on page 90 of this ealalog, or
for the variable standard in approximate

with

measurements of resislance values by bridge methads,

On order, any General Radio standard three-hole mounting rheostat-polentiometer,
metuding tapered models, may be obtained mounted in (Lis manner using the Tvrw
318-A Dial Plate deseribed on page 154 for Lhe scule. Calibrations are extra; prices will

be supplied on requesl.

SPECIFICATIONS

Winding: The winding is a carefully adjustied Tvre
471-A Rhenstat-Potentiometer {see prge 120).
Accuracy: The total resisiance has heen adjusled
to within 2.3%; of the rated value in the price list.
The ealibralion is accurile Lo wilhin 5% of Fall seale.
Mounting: Dravwn-steel cases with hard-rublier
pamnel for protection of unil and for convenicnee in
wiring into experimental cirenits. The cise may be
used as an electrostatic shicld.

Terminals: Two pairs of jark-top binding posls, one

] Type - Resistance

526-D 0- 100 ohms |
526.A 0- 1000 ohms

526-B 0- 10,000 ohms
526-C 0-100,000 ohms |

for input and ane far oulput, on slandird General
Radio spacing of 3{ inch, arve providel.

Dial Plate: Each unit has o 5-inch photo-engrived
dizl plale with 50 divisions and is calibrated directly
in ohms.

Finish: Bluck erystalline lacquer,

Dimensions: (Dismeler) 414 x (height) 43¢ inches,

over-all.

Net Weight: 115 pounds.

Mazx. Current Code Ward Price
350 ma ETHER $8.50
14 ms EVADE 8.50

34.0 EVENT 8.50
104 ma | EVOKE 8.50
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RHEOSTAT-POTENTIOMETERS

Rheostat-potentiometers in a large variely
of types and sizes are described on pages
127 to 181. These range in maximum resist-
ance from 0.75 ohm to 200,000 ohms and in
maximum power rating from 5 watts to 250

wattls.
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The Tyre 722 Precision Condenser is inlended for use as an adjustable air-dielectrie

capacitance standard. It is designed 1o have a high degree of stability nnder conslant
lahoratory usage. Both the malerials and the mechanieal arrangement have been
selected wilh this end in view.

The whole condenser assembly is mounted in a cast frame which gives the assembly
a degree of rigidity not otherwise possible. This frame, the stalor rods and spacers,
and the rotor shalt are made of an alloy of aluminum and copper, which comnbines
the mechanical strength of hrass with the weight and temperature coefficient of
aluminum. Since the condenser plates are of aluminum, all parts have Lhe sume
temperalure coefficient of linear expansion, resulling in a low lemperature coefficient
ol capacitance (0,002 per eent per degree Centigrade).

In models where space permits, increased stahility is also obtained by the use of
plales g ineh thick, which reduces materially the sagging which might normally ocenr
wilth nge, and, since the rotor shaft is horizonlal, no constant stress exists which would
cause the plites to hend in a direction parallel 1o the shaft.

Since il is difficult lo mounl & worm gear on a shaft without some shight ececentricily,
Lhe worn in the Tyrr 722 Precision Condenser is eut directly on the shaft. The dial
end of the worm shaft runs t ball bearings; the other end is supporied by an adjustable
spring mounting. Ball hearings are used at hoth ends of the rator shafl. This arrange-
ment of bearings and drive mechanism results in a hacklash of less than 14 worm
division and an extremely low worm correction.

Connection lo the rotor ismade, not through the hearing, but hy meaus of a phosphor-
bronze brush running on a brass drum, which assures posilive conlaet,

Losses are low and conslant with setting over the usable portion of the scule, because
only a small amount of solid dielectric is used and this is placed in a weak and constant
elecirie field. This fealure is especially important when the eondenser is to be used for
determining diclectric loss by the hridge-subslitution method. The solid dielectric is
isolantile, bul a smaller amount is used than in the older TyrE 222 Precision Condenser,
which results in a better figure of merit and a lower surface lenkage,

The precision of seiting is more Lhan adequate for all measurement uses. All models
call be set to ane parl in 25,000 of full scale.

Calibrations for capacitance at the terminals are aecurale lo 1.0 guf or 0,1 per ceut,
whichever is the larger. The internal consisteney of the ealibralion is good to 0.1 per
cent of full scale.
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A more precise ealibration with & worm correetion ean be supplied for larger models
giving corrections which permit an internat consisteney of 0.1 puf. The accuracy at the
terminals, however, is still limited Lo approximately == 1.0 upf by the lack of a standard
technigue for connecling the condeuser inlo s measuring circuil.

Three eapacitiniee ranges are carried in stock. Tyer 722-17, wilh o maximn epie-
ilanee of 500 wuf, can be supplicd either mounted in @ cabinel or nnmaunted. No
calibralion is supplied with unmounied models.

Tyer 722-D is dircet reading over Lwo ranges, 23 to 100 gpf and 100 to F100 ppf.
Pypr 722-M is intended for use in bridge measnrements by the substitution method,
It is direct reading in eapacitance difference (e, capacitance removed from the:
cirenit) over a range of 1000 uuf. Neilher divecl-reading model is supplied nnmounted.

Prices for mounted models inctude a whitewood carrying case.

SPECIFICATIONS

Capacitance Range: "T'hiree stoek mandels are avail-
able: Tyer 722-D, direct reading in vapacilanes over
Lwo ringes, 25 1o 100 ol and 100 to 1100 puf Pyee
7e-M, inlended tor hridge-subsiilulion measure-
ments amd direel reading in enpacilance remoted
from Lhe condenser over a range of 1000 uuf; and
Tyeg 722-F, & calilnuted 5006l model.

Rotor Plate Shape: Semicirenlar for all maodels, 1o
vive a linenr eapacitance charreleristic,

Maximum Safe Voltage: All models, 1000 volis peak
value,

Dielectric Supports: Two bars of isolantite support
the stutor assembly. Quartz insulation can he sup-
plied. Sce price list,

Losses: The figure of merit, Ro(2, is 0.0§ ¢ 10712 for
isolanlile insulation, 0.003 x 10712 for quariz.

Drive: A worm and gear drive is used. To reduce
trregularitios and hacklash the worm is eut integral
with the shall. Backlash is less than 24 worm divi-
sion. If the desired setling is always approached m

e diteelion of inereasing scale reading, no cab-
bration crror will resull,

Calibration: None requived for direct -rearling models.
TyrE 722-F is supplied with o mounted chart, giving
Lhe eapacitunee Lo the nearest (0.5 uuf for 51 poinls.
Tl cupacitance differenee for ench pair of sellings
is nlso given on the chart Lo facililate interpolalion.
An alternative eharl giving the capacitanee to 0.1
sl amd 1 worm eorreetion ean he supplicd. See price
list. The ahsolite capacilanee, however, is good only
to 1.0 ppf.

Mounting: Mounlell maodels are altachel to an
aluminum punel finished in Dlack erackle larquer
annd enclosind ina shielded walnul cabinet. A wooden
storage cuse withluek and carrying handdle isineluded.
Dimensions: (Mounted models) Panel, 5 <01 ginches;
depth, 814 inches. (Unmounterd nodels) 734 (length)
x G3g (width} x 7 (deplh) inches.

Weight: 111g poumls; 2014 pounds wilh carrying
CHEC,

MOUNTED MODELS

Trpe  npacitance Range . Code Word Priee
792-F | 450 500 b | come $85.00
7192.0 | 25 to 100 upf and 100 to 1100 puf, direct reading . .. . | erwrL 110.00
722-M | O to 1000 wuf, dircel reading in cupucitance removed from cirenit | comic 100.00

Worm correction calibration data for above condensers. . .. WOoRMY 35.00
UNMOUNTED MODEL
B  Type Muzimu mﬂprmi.’_ance Code Ward o Price -
722-FU 1 500 upf CUMITIANEL $65.00

QUARTZ INSULATION

Any Tyer 722 Precision Condenser can he obtained with quartz insulation.

Qluartz Insulators

_Code ﬂ_’or{f . Arff_f{iirmul Priva

QUATE $55.00

When ordering use compound code word, €UBITGUATY, ole.
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TYPE 246 VARIABLE AIR CONDENSER

U n

VARIABLE .

MR BOHDENSER

TV -3 LA R AT
QERETAL RATID GO,
T

&

This condenser is for use in measuring and experimental cireuits requiring a high-
grade unit in which extreme precision of setting and accuracy of calibration are not
required — as the “balancing condenser” in the substitution method of eapacitance

measurement, for example.

It is rigidly construeted, with cast end plates and isolantite insulation. Mcchanically
and electrically it is similar to the TypE 222 Precision Condenser (now chsolete, see
previous calalogs), bui it has no worm drive.

SPECIFICATIONS

Capacitance Range: Three sizes, 1500 puf, 3000 puf,
and 5000 uul, are carried in stock.

Drive: A spur-gear slow-motion drive having a ratio
of 10:1 is un auxiliary control for the large knob and
dizl mounted on the rotor shall.

Calibration: No calibration is supplied with this
condenser, but a mounted calibralion curve accurale
to wilhin (5% of full scale or a mounted calibration
table for 11 points, accurste to 0.5% of full seale,
can he prepared to order. See the price list.

Nominal Capaetfonce

Maximum Voltage: Tyre 246-L and Tvpr 246-M
are rated at 800 volts, peak; Tyer 246-P, 50¢ volts,
peak.

Mounting: The condenser is mounted on an alu-
minum panel, finished in black crackie lacquer and
enclosed in a shielded walnut cabinet.

Dimensions: Panel, 734 x 7!4 incnes. Cahinet,
(height) for Tyee 2446-L, 834 inches; for Tyres
246-M and 246-P, 1134 inches, over-all,

Net Weight: Type 246-L, 111 pcunds: Tyres
246-M and 246-P, 15 pounds.

Tupe Mazimum Minimum Code Ward Price
*246-L 1500 ,u,,u,F 55 _uluf CEDAR $38.00
*246-M 3000 ,u,_uf | 70 _u,u,f CHAQS ‘ 45.00
*246.P 3000 puf | T2 upf CHARY | 54.00

Mounted Calibration Curye .. ... . ... . o CURVE 4,00
Mounted 11-point Calibration Tabie . . CHAHT ‘ 3.50

*Calibratiens supplied only when ordercd. Use compound ende words, e.z., CEDARCHART, CHAGSCHART, elc,
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TYPE 539 VARIABLE AIR CONDENSER

TyeE 539 Variable Air Condenser is & general-purpose instrument. Lower in price
than the Tyrs 722 and Trype 246 Condensers, it is, nevertlieless, a well-designed,
carefully constructed instrument with good electrical and mechanical characteristics.

Mounted models find a wide use as laboratory condensers for bridge meusurements
or in experimental cireuits. Unmounted types are used as the variable eapacitance in
heat-frequency oscillators and standard-signal generators made by the General Radio
Company, as well as in those of other manufacturers.

Three brass rods, extensions of which serve as mounting pillars, rigidly support the
two end plates, on each of which is a block of isolantite earrying the two rods to which
the stator is attached. This method insures low losses and facilitates the use of special
plate shapes, like those used in Types 539-T, 539-TA, and 539-X.

Mounted models are supplied only with semicircular plates giving a linear eapaci-
tance variation. These are also available unmounted. In addition, the following models
with plates shaped for specific uses are available:

Tyee 539-T (Straight-linc-frequency)
Tyre 539-TA (Straight-line-frequency with insulated rotor)
TvyrE 539-X (Special spread-out scale for beat-frequency oscillators)

A complete description of these models is given in the specifications.

Tyre 539-TA is intended for use in circuits where both sides of the condenser must
be above ground potential. The insulated rotor construction results in an extremely
low power factor for the direct capacitance between rotor and stator. For complete
data, see specifications,

Mounted models can be supplied with calibrations if desired. Sec price list.

33
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SPECIFICATIONS

Capacitance Range: Sce priee list,
Plate Shape: Scmicirenlar rolor plates giving lincar
cipacitance variation with selting are used on Tyres
539-J, 539-K, and 539-L and on 2ll mounted models.
Rolor plales for Tyrpes 339-T und 339-TA wre cul
to give a liear Mrequencey varialion with selting over
230° of a possmble 270° angle of rolalion when a
capacitance of 25 upl 1s connecled in parallel with
the condenser. A counterclockwise rolulion Tfrom
L mininmm eapacitanes position of 40°, 900°, 2307,
and 255° increases the eupacitance by 049, 5%,
82407 and 1007, respectively, of the total increment,
Tryew 330-X has o spreml-onl scale Tor use on a
hent-frequeney oscillutor. A counierclockwise rotu-
lion from the minimum capacilance posilion of 40°,
MY, 230°, and 235° increases the expacilunce by
04%, 39, 829, and 100%, respeetively, of (he
totul increment.
Supports: Two hars of isolantite, trealed Lo prevent
abisurption of moisture, support Lhe stator ussembly.

Low Losses: .07 is approximuately 0.04 x 10 2,

Insulated Rotor Model {(Type 539-TA): Dircet ea-
pucitionee between rotor and stalor i3 given in Lhe
price list helow, The power fuclor of this copacitance
is less Lhan 0.00002. The eapacitance helween rolor
and frame 15 24 ppf; that between stator and frame
is 12 ;.{;.tf‘

Maximum VYoltage: Tyre 559-T is ruled] at 1100
volts, peak; Tyre 539-K at 8200 volls, peak:
Trrers 539-1., 330-T, 584-TA, and 584-X 1
volts, peak,

el
2al)

Mounting: Boll mounted mnd umnounted models
are available.

Knebs and Dals: Nuie are supplivd with unmounted
nodels. Note thal a1l wodels Tuive 2-tneh shalls
aml that Tyrees 539-T, 559-TA, and 588-X require
a serle spread over 2709, lustead of he 180° required
by the other types,

Terminals: soldering Tugs
are mounied on the lower isolanlite support of all

excep!

On ummonnted maodels,

Tyee 339-TA. The rolor conneclion for 1lis
an isolanlite
bushing in the resr end plate. Mounled models Lave

conddenser s brought out through

jack-top binding posls monnled on the panel.

Dimensions; Tinimonnled models, see accompanying
oulling drawing: depth behiind pnoel (A) 6 inches,
over-all. Mounled models, panel, 614 x 6% incles;
height, %34 inclwes, over-all,

Net Weight: Approximately 234 powmnels for un-
mounted models; 634 pounds for mounted moidels.

L . ] L«

3 WTG HOLES NG 8 DRILL CPSNK FOR 10-32 FHM3

UNMOUNTED MODELS

Nomanul Capacitance _ Code
Type )fl-’u.viumrr_r,_ Mirrim'mn - Dewcri_ntimt 1Ward )_T’ricf
539-0 | 500 puf | 40 puf Stralght line cepacitance . ATLAS $10.00
539-K 1000 puf | 40 | Straight-line capacitance ATONE 11.00
539-L 2000 puf | 40 pul | Straight-line capacitance . ATTIC 12.00
539-T 500 upf | 30 uuf | Straight-line frequency . cuosr | 12.00
539-TA 500 ,uf | 18 upuf | Straight-line frequency, lnsulated wtor cotn | 15,00
539-X Q00 ppb | 40 uuf  Special spread-out scale. . . . . AUGER 12.00
MOUNTED MODELS
Nominol Capacifance
Tnpe Muorinum i'lf tmmu m Code Word f : m:s

3539_A 500 p.;,{f 50 r|.e.r|.e.f ABBAY $22.00

*539-B 1000 ,uf 55 yuf ASSKT 23.00

*539.C 2000 ,.uf 60 ;uf ASTERR 24.00

Mounted Calibration Curve. . ....... ... ... .. CURVE 4.00

11-point Calibration Table. | CHART 3.50

*Culilwutions supgliml wuly when amlered. Use eomponnd code words, A38% YCIART, ASSETCHART, 0T ASTERCHART,
E

PFATENT NOTICE. Sece Note 17, page v.
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TYPE

247 VARIABLE AIR CONDENSER

This 1s an inexpensive condenser witl o number of features that make it popular

in the laberatory developmenl of experimentad apparvalns, The plates ave of heass,

Each stack is soldercd tegellier 1o Torm a rugged unil of low resistance, and the use

of hard rubber insulation keeps lhe losses low,
Two maodels are available: one with straight-line-capacitance plates, mounted in a
melal case; Lhe other unmonnled, with plates shaped 1o give an approximalely straight-

line-waveleneth characteristic.

SPECIFICATIONS

Capacitance Range: Sor price lisk.

Plate Shape: Tyre 247-G, slraight-Hie-eapacilinge;
Trvew 247-I, sl ratght-line-wavelength, decreasing ror
clockwise rotalion,

Losses: Kw('? is approvimaiely 0.08 < 10 12,
Maximum Voltage: 5000 volis, peak.

Drive: Tyre 24%-G is supplied with o gear drive
having a f:1 reduction vatio. Ty 247-1° b= supplicd
withoul knob. ‘The shalt diameter is Ly inch.

Namanal Copaeilance

Mounting: Tyre €470 is mouwnted in a drown-sleel
case willl bard rubber panel. A drilling Teplide aril
Ioee Hat-Lead serews are supplivd with Tyew 2#7-1,

Dimensions: Tyre 247-G, (Jiawmeler) 414 x {height)
417 inches, Tyer 247-F, panel spaee, 576 x 374
inehes; deptly Lehind panel, 335 inches,

Net Weight: Tven 24705, 214 pounds; Tyes 247-10
125 pounds.

Type M Mewem - flode Ward Price
247-G 500 ,uf 30 uuf COLI 35.75
247-F 500 ,..f 20 uuf COCOUA 3.00

Ay S

on pages 132 1o 134,

»

o 1 UNMOUNTED VARIABLE AIR CONDENSERS

rauging from 13 puf to 1150 uufl maximam capacitance are listed
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TYPE 509 STANDARD CONDENSER

Tyre 509 Standard Condensers are
compact fixed laboratory standards of
capacitunce ranging in value from 0.00!
to 1 microfarad. The use of these con-
densers in conjunction with 2 TypE 722-1.
or TypE 722-M Precision Condenser
extends the range of precision measure-
ment by a direct substitution method well
into the large capacitance values. The
error in & composite standard so formed
is less than 0.1 per cent or 1 micromicro-
farad, whichever is the greater.

Large fixed-capacitance slandards wilth air dieleetric are prohibilive in cost and are
inconvenient in the weighl and size necessitated by the mechanical requirements of
rigidity. Solid dielectries, while nol as stable as air, arc the best solulion and, by
careful design and consiruction, varialions caused by temperature, pressure, and
humidity can be reduced to negligible importance.,

Each Tyre 509 Standard Condenser consists of two Tyee 505 Condenser Units
which have been put through an additional aging process. The stability of the units
after the repeated uging cycles 1s better than the sccurucy of the final calibration,
0.1 per cent.

The final value of the finished condenser is measured witli an error of less than
0.1 per cent or 1 micromicrofarad, whichever is the larger, and is entered wilh the
date on 2 calibration certificate supplied with each condenser.

These condensers are mounted in cast aluminum ecases which act as shields. The
terminals are jack-top binding posts {one of which is mounted directly on the case).
Auxiliary Type 274-1 Phugs fit directly into the juck tops of the terminals immediately
below. When plugged in in this way the cupacitance values are added by being placed
in parallel, and the cases are all connected together, thus reducing to a minimum the
proximity effects hetween condensers.

SPECIFICATIONS

36

Capacitance: Ten values of capacilance hetween
0.001 uf and 1.0 uf are available in stock,
Avccuracy of Adjustment: Each condenser is care-
Tully adjusted to within 0.25%, of tle nominal capac-
itance value enpraved on the case.

Avccuracy of Calibration: Aflter cach condenser has
been aged, adjusted, and mounted, ils capacitance
is measured as carelully as possible, and the value of
capacitance, accurate to within 0.1%, is entered on
a certificate of calibration which is packed with each
umit.

Stability: Over reasonable periods of time {e.g., one
year) each condenser will maintain its calibrated
value to within 0,19

Temperature Coefficient: Less than 0019, per
degree C.

Power Factor: The power factor of all sizes listed is
less 1than 0,059

Maximum Veoltage: See price list. This rating means
that the condenser will withstand safely lle a-¢
voltage whose peak equals the given rating up ta
the given frequency. Above that frequency, the
allowsble voltage decreases inversely with the square
rout of the frequency because of the power loss,

Mounting: Two sizes of cast aluminum cases are
used, depending upon the physical dimensions of the
condenser stack. The price list shows the type of
case used.

Terminals: Two jack-top binding posts spaced 34
of an inch apart are mounicd on the case, One
terminal is grounded, and the olher one is insulated
by means of an isolantite bushing.
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Dimensions: Small case, (length) 47§inchesx (width)  MNet Weight: One and one-half pounds for all con-
214 inches x (height) 174 inches, over-all. Large case,  densers mounted in small cases; 214 pounds to 31%
{length) & inehes x (width) 3% inches x (heighl) pounds for all condensers mounted in large cases.
284 inches, over-ull,

Type Capacitance  Peak Volts Frequency Case Clode Word Price
509-F 0.001 uf 500 | 2500 ke Small \ GOODCONBOY $12.50
509-G 0.002 uf 500 1250 ke Small GOODCONEUG 12.50
509-K 0.005 uf 500 ‘ 500 ke Small | GOODCONCAT 12.50
509-L 0.01 4f 500 [ 250 ke Small GOODCONDOG 12.50
509-M | 0.02 pf 500 126 ke | Small | GOODCONEYE 15.00
509-R 0.05 uf 500 t 80 ke Large ‘ GOODCONPIG 18.00
509-T 0.1 uf 500 40 ke Large | GOODCONROD 22.00
509-U 0.2 uf 500 ‘ Wke | Large GOODCONSIN | 25.00
509-X 0.5 uf 500 | 8ke |  Large GOODOONBUM 32.00
509-Y 1.0 W | 500 | 4 ke I[ Large | GONDCONTOP 48.00

TYPE 505 CONDENSER

"This is a small, handy, mica condenser having low losses and excellent stability of
calibration. It is intended to fill the gap between accurately adjusted primary standards
on the one hand and ihe inexpensive moulded types on the other.

India mica was chosen as the diclectric because of its electrical characteristics and
a mounting method was developed that makes capacitance practically jndependent
of temperature and power factor independent of humidity. The metal clamp which
holds the condenser floats, i.¢., is not connected electrically toeither condenser terminal.

Every piece of mica is carefully inspected for mechanical defects and other imper-
fections which cause large dielectrie losses. Residuz] losses are reduced by the use of
yellow low-loss bakelite for the cuses.

Euch condenser is carefully aged and sealed in high-melting-point wax in a low-loss
hakelite case.

The plug-type terminals permit Lhese condensers to be stacked in parallel to build
up any required value of capaecitance.

37
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SPECIFICATIONS

Capacitance: Sizes are available in slock us shown
i the price list. (Other sizes cun be buill to orler,
priecs on requesl,)

Accuracy of Adjustment: See price list.
Temperature Coefficient: Less 11 0,019 per degres
C. belween 0% aml 50°C

Maximum Voltage: See price list. This raling meaus
that 1he eowlenser will safely withsiand Lhe a-e
voltage whose peak equals he given ruling up to lhe

zo{ —
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FAEQUEMCY IN MEGACYCLES
Change in power faclor with {requency Yor a
S0U pul condenser
Adjusted to Power
Tupe  Capucitance  Within _ Fuactor
505-A 100 uuf 10% 0.1%
505-B 200 ouf 30, 019,
505-E 500 Lub 207, 0.05%,
505-F | 0.001 f 1%, 0.05%,
505-G | 0.00% uf 1% | 00s9
505-K | 0.005 of 1% 0.05%,
505-L ' 0.01 uf 1% 0.059
505-M 0.02 uf 19, 0.05%,
|
|
*505-R 0.05 uf 19 | 0.03%
“505.T | 0.1 uf 1% 0.03%
*505-U | 0.2 1% 0.03%
*505-X 0.5 uf 1ez, 0059,

*Mountel in large case,

2 MTG. HOLES
NO 16 DRILL N ™~_
SMALL CASE

2 MTG. HOLES " '}
NQ 18 DRILL IN :
LARGE CASE

(LARGE CASE

given [requency. Above that frequency, the allow-
able vollage decreases inversely willi the square root
of the frequeney because of the power loss.

Power Factor: Less (han 0,059 for frequencies below
2 Me, excepl for the three small sizes. Special pre-
aintions are talen in assembling and sealing Lhe
comulensers to insure againsl cliinge in capaeitance
or power luclor due to yarying woisture content of
the air and to aging.

Terminals: Screw terminals spuced 34 inch apurt.
Two Tvee 974-1" Plugs are supplied with each con-
denser so b 1l miay be converted to plig-lerminal
maolel,

Mounting: Low-loss (vellow) bukelite cases in two
sizes a8 shown in the skeleh. Tyres 505-K, 505-T,
505-U, and 505-X take the large case.

Dimensions: See skelch.

Net Weight: -+ ounces for small, 12 ounces for large
size.

Peal

“otts Frequency Code Word Prive
00 W0 ke | coNpENAaLLY $3.50
700 1000 ke CONDENHELL 3.50
300 N80 ke CONDENCOAT 3.50
500 800 ke | coNpENDRAM 3.50
500 400 ke CONDENEYRE 3.50
300 160 ke CONDENFACT 4,00
500 &0 ke CONDENGIHL 4.50
500 40 ke | coNuENTIEAD 5.50
500 10 ke CORDENCALM 6.50
300 20 ke CONDENCROW 1.50
500 M ke CONDEN W IPE 12.00
500 4 ke CONDENWILY 20.00
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TYPE 219 DECADE CONDEMSER

Tyer 219 Decade Condensers are as-
semblics of two or three TYPE 380 Decade-
Condenser Unils (see page 40), They are
direcl reading in capacitance and, while
not intended as precise capacitance stand-
ards, they are sufficiently accurate for
much work of ordinary commercial ne-
curacy. In experimental tuned circuits, in
bridge measurements, and in filter design,
the wide range combined with the direct-
reading feature makes them an extremely
useful laboratory accessory.

Both capacitance and power factor will
vary slightly with frequency.

Jn Tyre219-1Land Tyre 219-M Decade
Condensers paper dielectric is used in
the lenths-microfarad decade. All other
decades hiave mica dicleetric,

SPECIFICATIONS

Capacitance: Four decade combinalions are available
as shown in Lhe price list helow.

Accuracy: Sce specificalions Tfor TyrE 380 Decade-
Condenser Units, page 40. For hoxes conlaining
{housandths microfarasd decades, allowance must be
masle [or the eapucitance ol wiring aml switchies.
This value is supphied on the nameplate.
Maximum Yoltage: See speeifications lor Tvew 5580
Deeade-Condenser Unils, page 40.

Power Factor: Sce speeifications [or Tyer 380 Decade-
Condlenser Units, page 10

Mounting: The deuaces are assembled on an alu-
minum panel and mounted in a shiehled walnut
cabinel.

Dimensions: T¥res 219-K aml 219-M, (lengl ) 1334
x {width) 514 x (heizht) 334 inches. Tyers 219-1
and 219-N, {lengtl) 1054 x (width) 515 x (height)
334 inches.

Net Weight: Type 219K, 1034 pownds; Tyre 219-L,
614 pounds; Trre 215-M, 855 pounds; Tyee 219-N,
634 pounds.

No. of Type 380
Type Capacitance Lhala Decades Used  (Code Word DPrice
219-K 1.110 uf in 0.001 .f steps 6] F, M, N CROSS $90.00
219-L 1.10 ufin 0.01  .f steps | 2 L, M COVER 35.00
219-M 1.110 uf in 0.001 uf steps 3 L M N HIIER 45,00
219.N | 0.110 uf in 0.001 of steps | @ M, N CRONY 35.00
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TYPE 380 DECADE-CONDENSER UNIT

The Tvpe 880 Decade-Condenser Unit
1s an assembly of individual paper or mica
condensers und a selector switell arranged
so that any one of len decade values may
he chosen. It is made in three individual
decade series, each with ten sieps of 0.001
uf, 0,01 uf, or 0.1 uf, respectively.

The excellence of these units is due, in
large measure, to cure in manufacture and
aging. Mica units, with the exceplion of
the 1.0 uf decade, are made up of small
moulded condensers. The 1.0 uf miea
decade uses Tyre 505 Condensers, Paper
condensers are thoroughly impregnated

with molten paraffin during winding. Succeeding layers of the conducting foil ruake
contact, thus avoiding the increase in power factor with frequeney which ocenrs when
only the ends of the winding are connecled.

The switch is of rigid construction and carries & detent mechanism for positive
location of switch positions. Contact is made by means of cams bearing on phosphor-

bronze springs. A hakelite shaft is used.

SPECIFICATIONS

Capacitance: Tlecades with steps of 6.001 uf, 6.61 uf,
and 0.1 uf are available. Euch decade uses four con-
densers of 1, 2, 8, and 4 units, respectively. These
are combined in parallel by the switeh to produce
the desired capacitance at each switch position.
Dielectric: See Table I. The condensers in TyrE
380-M and Tyre 380-N are moulded in hakelite
cases. TyrE 380-F is made up of Tyrr 565 Con-
densers (see page 37).

Maximum Voltage; See Table I, At higber fre-
quencies the maximum safe vollage decrenses and is
inversely proportional to the square root of the
frequency,

Power Factor; See Table 1,

Calibration Accuragcy: See Tahble I,

TABLE I

Power Moazimum
Type Capacitunce Aeeuracy  Dieleciric Fantor Valtage at Frequency
3IBO-F 1.0 ufin 0.1 uf steps 19, 1 Miea 0055, 500 4 ke
380-L 1.0 ofin 01 uF steps 2%, ! Paper 1.0%, 300 1 ke
380-M | 0.1 fin0.01 uf steps 19, ‘ Mica 0.1% 300 100 ke
380-N 0.01 uFin 0.001 4F steps 1%, Mica 0.29%, 360 1006 ke

Accessories: One Tyre 202-Z Kuob und one Tyre
380-93 Dial Plate are supplied.

Mounting: Maehine serews lor attaching the decacde
to u punel are supplied.

Dimensions: Tyre 356-F, panel space, 434 x 414

inches; behind pancl, 4 inches. Tyres 380-1, 380-M,
and 380-N, panel spuce, 274 x 334 inches; behind
panel, 13 inches.
Net Weight: Tyre 380-F, 8 pounds, 10 ounces;
Trees 380-L and 880-M, 114 pounds; Tyee 380-N,
1 pound, 6 ounces,

Type Code Word  Price
380-F ‘ ............................. ACUTE | $58.00
380-L A e R S R ey ADAGE 10.00
38O0-M | ADDER 12.00
380-N e e L e e ADDLE 10.00
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TYPE 106 STANDARD INDUCTANCE

This fixed standard is accurately ad-
justed at 1000 cycles. Low and nearly
constant resistance at audio frequencics is
insured by the usc of stranded wire having
the sepurate strands insulated from each
other.

Interaction between the field of the
inductor and external fields is practically
eliminated by the usc of an astatie form
of winding in which the ficlds of two coil
sections neutrulize each other in regions
external to the cuse. This makes the in-
ductance independent of surroundings.
Conversely, disturbing voltages induced
by an external field will practically cancel
out in the two halves of the coil.

Coils are form wound, bound with tape,
and impregnated with wax. There is no
rnuetal in the concentrated field of the coil.

MILL — Mgy
ATANGARD WoloTance
Pty o= Fackgecd
AEIG,
A ll-im.

Tyee 108-T. Standard [nduetance

SPECIFICATIONS

Inductance Calibration: The 0.1 mh size is adjusted
to within 0.29%, all others to within 0.1% of their
labeled values at 1000 cyeles.

Resistance: Resistance at 1000 cycles is the same as
the d-c resistance, the value of which, measured at
room temperature, isenteredona cerlificate mounted
on the boliom of the cabinel. See table below for
approximate values.

Temperature Coefficient: The Lemperature coefficient
is less than 0.004%, per depree C,
Maximum Current: See table.

Losses: The maximum value of the energy factar

X
Q(= E } and the frequency for which it oecurs for

each size are given in 1lie table,

Frequency Error: Disregarding skin effect the [rac-
tional change in inductance with frequency is f 2/'1'3
where f is operating frequeney and f, the natural
frequency. At ome-tenth the natursl [requency,
therefore, the errar is 195.

Mounting: All unitsureassembled in walnut cabinets
with bakelite panels,

Dimensions: Panel, 574 x 574 inches. Cabinet,
{height) 314 inches, over-all, except Type 106-M
which is 554 inches, aver-all.

Net Weight: Approximately 224 pounds, except
Typx 106-M whieh is 5 pounds,

Nominagl D-¢ Maximum
Type Resistance Cu:oit_ -
106-L 0.18 2 ‘ 3.5a
106-G 1808 | 10a
106-J 122 @ i 05a
106-K 853 @ 250) ma
106-M 545 1 150 ma
Type - Inducta{me_
106-L l 0.1 mh
106-G | 1 mh
106-J ! 10 mh
106-K ] 100 my
106-M | 1  henry

Mazimum Freguency for Natural
¥ Meomamq | Fregmeny
210 300 ke 6000 ke
150 150 ke |} 2000 ke
170 60ke | 500ke
80 20 ke { 150 ke
40 7 ke | 35 ke
Code Word - Price
INNER | $25.00
INERT 25.00
IRATE 25.00
IBLET 25.00
ISBUE 30.00
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TYPE 107 VARIABLE INDUCTOR

A contlinuously variable ealibrated in-
ductor is a necessary wdjunel lo many
kinds of electrical measurements, Tyrr
107 Variable Iniductors are lngh-grade
laboratory instruments suitable for use as
induclanee staudards of maderate aceu-
raey. Their oulslanding features
direcl-reading dials, permanence ol con-
strnelion, low losses, and high current-
caeTYing capacity.

Separale lerminals are brought out for
rotor aml stalor so that lhey may be
connected in series or in parallel as a self-
inductor, or used separaiely as a mutual
inductor. The inductanees of rolor and
stalor have been carefully equalized 1o
elimlinate losses from cireulating currents
when Lhe porallel counection 1s nsed.

are

SPECIFICATIONS

Inductance Range: Five sizes are availuble in stock
covering a lolal range of approximalely 1.7 ph to
300l by the use of Lolh the series uned parallel
counections. Maximum i ninimmm values lor
cach commection are shown in the fable helow.

Calibration: The inductanece for Lhe serics connection,
aceurale to within 1% of full-seale reading al 1000
cycles, is engraved on Lhe dial. The induetance with
the purallel connection is one-guurier thal tor the
series conneetion to within .19, Dala for compuiing
the mulualinduetuncenresnpplied onthe nameplate.

- Morimum
Tupe Resistanee flurrent
107-J 017 o 8.3 a
107K a7 1.0 a
107-L O 1 Tk
107-M 10 ¥ 060 &t
107-N GG 43 0.14 7

*lor fuli-scule setiing, series conuection,

Mounting: All units are mounted on bakelite panels
and enclosed in walnnl eabinels.

Sell-Tnduciunece

Fype Series Puralfel
107-) T- 50 uh 1.7-12,5 sh
107-K 60-300 yh 15-125 uh
107-L 0.6- 5 mh 0.15-1.25 mh
107-M | 6- 50 mh 1.5-12.5 mh
107-N 60-500mh | 15-125 mh

PATENT NOTICE. See Nole 17, poge v. .

Losses: The maxiinum valne of the factor @ ( = ?2)

at futlsiale seiting for the series conneclion and the
frequency al which it oconrs for each size wre given
in the table helow.

Natural Frequency: See table helow.

Maximum Current: The maxivium allowable enrrent
for a dissipation of 18 walls and temperature rise of
I0°C, {series counection) is engraved on each nune-
plate, See table {or a list of values.

Mawdimum® Frequency for* Nulural*
¢ Muximiem ) Frequency
110 HHr ke 5000 ke
110 200 ke 150H) ke
125 60 ke 500 ke
65 20 ke | 150 ke
20 l The | 40 ke

Dimensions: G1% x (15 x 834 inches, over-all.
Met Weight: 5 pounds, 2!l ranges.

i Mutual
Tnduetance Corde TWord Price
O-10.8 h IHARKM $35.00
G110 gh HAREY 35.00
¢-1.1 ik HAKIY 35.00
0-11  mh HOTEL | 40.00
0-110 bl HOVER 40,00
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FREQUENCY- AND TIME-
MEASURING EQUIPMENT

The measurcment of [requency and
Hme is # specialized field, and a descrip-
tion of instrumenls for measuring these
yuantities requires a considerable amount
of backpround materiad, Feor this reason,
the General Radio Campany publishes
Bulletin 12, entitled “¥-equency Measure-
wents at Radio Frequencies,” in which is
described in delail a plele Line of fre-
quency -measuring eqeipment. The bricf
listings given on pages £} 10 52 of this

inlicate the types of inslrumenls

inlerested in the ineasurement of
1requency are nrged to send for a copy of
Bulletin 11.

S B e 4
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CLASS C-21-H STANDARD-FREQUENCY ASSEMBLY
(SERIES 690)

Net Weight: 47012 pounds for floating-butlery
assembly, 35234 pounds for completely a-c operated
asscibly, relay rack included.

Deseription

The Class C-21-H Standard-Frequeney Assembly
is a complete and highly precise primary standard
of frequeacy. It is also a crystal-controlled clock of
high precision. More than 60 units have been iu-
stalled and are now operating in all parts of the worli
in industrin]l organizations, research laboratorics,
observatorics, and frequency monitoring stations.
Many of them are used as national standards of
frequency by communicalions administrations in
North Ameriean, European, and Asiatic countries,

The asscmbly is provided with a4 means of
measuring its ouiput frequencies in terms of standard
{ime without reference to any other slandard of
frequency. Harmonic series based on {undamentals
ol 1, 10, and 50 kilogyeles are available at its outpnt
lerminals to furnish standard frequencies over the
entire communication-frequeney spectrum. From il
can also be obtained one-second pulses und standard
time. The accuracy of all output frequencies is better
than &5 parts in 10 million over periods of several
months. Euch of the output frequencies is known
with the sume accuracy.

The assembly is furnished with either of two types
of power supply. If line failure is rure, or if certainty
of continuous timing is not demunded, the Tyre
686-A Power Supply opecrates the assembly satis-
[actorily. The Ty ri 695-A Baltery Charging Equip-
ment furnishes filament and plale power to operate
the complete assembly and maintains a full charge
on floating hatteries which will supply emergency
power. Prices include wvacuuwmn lubes and inter-
connecting eables. The price of the flouting battery
assernbly does not include the hatteries,

SPECIFICATIQONS

Frequency Range: Harmonic frequencics hetween
1 ke and 3¢ Mc, seconds pulses, and standard time
are the available oulpuls.

Stability: & parts in 10 million or better.

Power Supply: Either floating batteries charged
{rom the a-¢ line or direct operation from the line,

Mounting: Stundurd 19-inch relay rack. Intercon-
necting cables and plugs are supplied.

Dimensions: (ITeight} 6914 x (width) 20 x (depth)
24 inches, over-all.

Assembly for operation from Aocating batteries. . . . .

Avssembly for complete a-c operation. . .. .. ..
PATENT NOTICE,

Bee Notea 1, 3, B, 14, 14, 18, 20, puge v.

- Code Word . i Pric_s
LYRI $2175.00
LAYER 2100.00

THIS EQUIPMENT IS CCMPLETELY DESCRIBED IN BULLETIN 11
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FREQUENCY MEASURING EQUIPMENT

INTERPOLATION AND AUXILIARY EQUIPMENT
FOR USE WITH
CLASS C-21-H STANDARD-FREQUENCY ASSEMBLY

This interpolation and auxiliary equipment used in comjunclion with a Crass
C-21-11 Standard-Frequency Assembly makes possible the direct precision measure-
ment of any radio frequency np to 25,000 ke. For frequencies above 25,000 ke, measure-

ments can be made with almost equal ease by utilizing heterodyne methods.

TYPE 616-B HETERODYNE FREQUENCY METER
A ealibrated, oscillating, frequency meter with detector and audio
amplifier. The oscillator has a vollage-stalilized cireuit and is tem-
perature controlled. Itange 100 to 5000 ke. It is used either as an
interpolation device or to transfer the unknown frequency to a locsl
strong oscillator.
Cade Word: manoR Price; $575.00

TYPE 617-B INTERPOLATION OSCILLATOR
A 0-5000-cycle, direct-rcading, linear-scale oseillator with an
agcuraey of +2 eycles. Used to measure beat frequencies between an
unknown frequency and a standard 10-ke harmonie.

Code Word: MarLE Price: $500.00
TYPE 619-C HETERODYNE DETECTOR

This unit, a tuned regenerative deteclor, combines the standard
and unknown frequencies, producing an audio-frequency-output
signal of hetween ¢ and 5000 cycles which is then fed to the Tyre
617-B Interpolation Oscillator for measurement.

Code Word: maTin Price; $250.00

TYPE 612-B COUPLING PANMEL
This uuit is the central control pane! of the auxiliary equipment.
The switches perinit the interconneclions necessary for = complete
frequency measurement.
Code Word: MARRY Price: $65.00

TYPE 614-A SELECTIVE AMPLIFIER
For centrzl instzllations to supply many lahoratories, the selective
amplifier provides exact one-kilocyele multiples between 1 ke and
10 ke for timing, testing, and calibration purposes.
Code Word: pickY Price $275.00

SPECIFICATIONS
(Specifications for cech instrument will be found in Bulletin 11.)
Pawer Supply: 110-115 volts, 50-60 cycles.
Mounting: Tyre 480-A Relay Rack priced ot $46.00. Blank panels
to fill rack as shown are priced at $7.25.
Dimensions: (Height} 6914 x (width) 20 x {(depth) 18 inches, over-all.
Net Weight: 20514 pounds.
Price:r Includes relay rack, blank panels, and cables for intercon-
nections.

Price

Interpolation and Auxiliary Equipment as illustrated .. .. .. .. .. .. .. .. s $1712.25
PATERT NOTICE, Sec Neles 1, 3, 10, 14, 17, puge v.

CONSULT BULLETIN 11 FOR COMPLETE DETAILS
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CLASS C-10 STANDARD-FREQUENCY ASSEMBLY

The secondary standard is widely used
in frequency measurcments where the reli-
ability and extreme precision of & primary
standard are not essential. The Class C-10
Standard Frequency Assembly eonsists of
a highly stable, temperature-controlled
piezo-electric oscillalor and one multi-
vibrator. Additional muilivitralors up to
a total of three can be added, if desired.
As ordinarily supplied, the multivibralor
operates at 10 kilocycles. The quartz bar
may be either 50 ke or 100 ke, The 50-ke
bar is recommended hecause of its greater
stability. The assembly is complelely a-c

e -
Class C-10 I_ With 50-kc Quartz Bar. ... ..... ... ... ]
Class C-10 | With 100-ke Quartz Bar

PPATERT NOTIGE. See Nutes 1, 3, 8, 12, 14, 17, 19, <0, page v.

Ty?e e B _ Frequency
692-A i 1 ke
692-A ‘ 10 ke
692-A 50 ke

PATENT NOTICE. See Note 1, page v,

operated and is composed of the following
instruments:

Uit See Page
Tver 675-1. Piezo-Electric Os-
cillator Below
Tyre 692-A Multivibralor
(MWke) . . Below
Tyer 676-A Quartz Bar (50
keYor . . . 51
Tyre 476-A Quartz Bar (100
ke) with
Typw 476-1"1 Mounting 51
Tyrr 480-13 Relay Rack .. . 146
Code Werd Price
KPOCH £615.00
| EPODE ! 585.00

TYPE 675-L PIEZO-ELECTRIC
OSCILLATOR

This escillator, nsed in conjunction wilh
a TyrE F76-A or a Typew 676-A Quartz Bar
is lhe frequency-standard unit in the Class
C-10 Standard Frequency Assembly. It
includes an a-c power supply capable of
supplying filament and plate power to a

maximuni of three multivibralors.
Ty pe FPrice

&675-L : | awarr | $315.00
PATENT NOTICE, See Notea 1,8, 12, 14,17, 1!, 21, page v.

Carde Word

TYPE 692-A MULTIVIBRATOR

The multivibrator is used as a frequency
divider and harmonie generator in General
Radio standard-frequency assemiblies, 1t
is available in slock for frequencies of 1,
10, and 30 kiloeveles.

Conle Word Priee
STANFREANT i $140.00
STANFREBUY 140.00
STANFRECAT | 140.00

GENERAL

THIS EQUIPMENT IS COMPLETELY DESCRIBED IN BULLETIN 11
46
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VISUAL-TYPE FREQUENCY MONITOR FOR
RADIO BROADCASTING STATIONS

This monitor is ilended for monitoring
broadeast lransmitters operiting within a
s0-cvele frequeney toleranee w heregovern-
ment regulations require a visnal indica-
fion of the frequency deviation. It Las
heen approved by Lhe Federal Communi-
cations Commission (Approval No. 1452)
and is used in hnindreds of slations in the
Uniled Stales and foreign eountries.

The frequency indicator 1s a large meter
with a range of —100 to + 100 cyeles, The
monitor 18 a-c operated and consisls of:
Tyre 4#73-A Frequeney Monilor, FPyer
651-A I'requency Devintion Meler, and
Tyre 876-1. Quartz Plate.

Type Cadde Ward Price

Yisual-Type Frequency
Monitor. . ..
TATENT NOTICE.

DEVOR $560.00
See Noles 1, 3, 7, 12, 17, 10, 20, puge v.

TYPE 475-A FREQUENCY MONITOR

Tyre 4753-A Frequency Monilor is the
reference standrd, deteetor, audio ampli-
her, and a-e¢ power supply for the visual-
type frequency monilor deseribed above.
It can be nsed for moniloring by ihe
mudible beat method or, in conjunetion
with a Tyer 681-A or Tyrr 682-A Fre-

quency Devitlion Meter, by the visual
melhod. & Tyre 376-1, Quarlz Plale is
also reyuired (sce page 50).

Type ode Weard Price

475-A $330.00
PATENT NOTICE. Bee Notes 1, 3, 12, 17, 19, 20, page v

MOGUL

TYPE 681-A FREQUENCY DEVIATION METER

This wslrument consisls of an auadio
amplifier and o visual-type frequency
meler. Il is intended for use in mouniloring
radio brondeasling stations. The range is
from — 100 eycles to 100 eycles, fre-
quency devintion. Power supply is oh-

tained from Lhe Tyrk 475-A Frequency
Momiior,

Code Word Price

TE"W

681-A | . MASON
PATENT NOTICE. Sce Notes 1, 7, page v.

$145.00

TYPE 682-A FREQUENCY DEVIATION METER

i

L ]

EBEE

A Irequeney devialion meler with 1weo
ranges, ) to 1000 cveles and 0 1o 5000
eycles, Power supply is obtained from the
Tyrie 475-A Frequency Monilor.
Code IWord Price

$145.00

Type

682-A
PATENT NOTICE,

MI3TY
See Note 24, page v,

CONSULT BULLETIN 11 FOR COMPLETE DETAILS
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TYPE 615-A HETERODYNE FREQUENCY METER

L
0
o
o5 -

!@:

Tlhe Tyrr 615-A Heterodyne Frequency Meter is an oscillating type of frequency
meter designed for use in the measurement of frequency by heterodyne methods,
Although its tuned circuit is subject o slight drifts in frequency due to lemperature
and aging effects, it can be checked against a local frequency standuard or standard-
frequency radio signals for measurements of high aceuracy.

It consists of a highly stable vacuum-lube oscillator and a deteclor. It is portable,
operating from self-contained batteries, which are not supplied,

SPECIFICATIONS
Range: 275 1o 5000 ke. Dimensions: {Lengtl) 1934 x (width) 8 x (height}
Accuracy: 029 if a correclion is made for the 1314 inches, over-all.
difference  between  calibrating  and  operaling  Net Weight: 34 pounds.
Llemperilures.

Tubes: The necessary tubes are supplied. _Tupe = _ CodeWord  FPrice
Power Supply: Sclf-contained halteries. 615-A | ) stanny | $375.00
Mounting: Portable carrying case, PATENT NOTICE. See Noles 1, 3, page v.

TYPE 675-H PIEZO-ELECTRIC OSCILLATOR

This oscillator is similar jn general con-
struction to the Typr 675-1 instrument
described on page 46. The oscillator eir-
cuit, however, is designed for use at high
frequencics as well as low and will operate
at any frequency belween 100 and 4000
ke, depending on the frequency of the
Txrr 376 Quarlz Plate used. Ana-c power
supply and two output amplifiers are

included.

SPECIFICATIONS
Accuracy: Sce specifications for Tyre 376-L Quartz
Plate, page 50.
Power Supply: 115 volis, 50-60 cycles.
Mounting: Stundar] 19-iuch relay rack.
Dimensions: Panel, {width) 1% x (height} 1724 inches,

Behind panel, {depth) 1034 inches. MNet Weight: 65 poan.s,
Type ] - _ Cod-elV ard _ Pr_:.'cs_ B
675-H o ] Avowd I $315.00*

*PPrice inelwdes vacoum tubes Lut does rot include quarts plale.
I'ATENT NOTICE. Suee Notes 1, 3, 12, 17, 19, 20, page v.

THIS EQUIPMENT IS COMPLETELY DESCRIBED IN BULLETIN 11
48
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FREQUENCY METER

TYPE 620-A HETERODYNE FREQUENCY METER
AND CALIBRATOR

The Type 620-A Heterodyne Frequency Meter and Calibrator is designed for
measuring high and ultra-high frequencies. It consists of a heterodyne frequency
meter and a low-temperature cocfficient piezo-electric oscillator.

The frequency meter fundamental is variable between 10 and 20 megacycles. This
range 1s divided into ten parts, selected by a switch, and cach band covers one mega-
cycle. The frequency-contro] dial is calibrated directly in fractions of a megacycle.
The fundamental frequency, in meguacycles, is given by the sum of the coil switch
rcading and the condenser dial reading.

To measure frequencics below and above the fundamental range, harmonic methods
are used. For checking the culibration, a strong erystal harmonie falls at cach end of
the dial for every range, and weaker harmonics occur at intermediate settings.

A detector and audio amplificr are provided for obtaining heats.

A power supply, operating from a 115-volt, 60-¢yvele, a-c ling, is included. Provision
is also made for conneetions to battery supply.

SPECIFICATIONS

Frequency Range: The fundamental frequency range
is from 10 to 20 mepacycles, in 10 ranges of 1 mega-
cyele each. By harmonie mcthods frequencies be-
tween 300 kilocyeles and 300 megacycles are casily
measured.

Calibration: The condenser dial is graduated to
read fractions of megacycles directly, the smallest
division corrcsponding to 0.005 megacycle (5000
eyeles). Fifths of divisions are readily estimated,
corresponding to ¢.001 megacycle (1000 cycles).
Calibrator: A one-megacycle piezo-electric oscillator,
employing a low-temperature coefficicnt quartz plate,
is provided for checking the ealibration of the
heterodyne frequency meter.

Accuracy; The over-all accuracy of measurement is
¢.01% or better,

Power Supply: Either 105-125 volts 50-60 cyeles, or
¢ and 180 volts de.

Power Input: 15 watts; from 115-volt 60-cycle supply.

Mounting: The instrument is supplied either for
relay-rack mounting or in a portable cabinet.

Accessorfes: A battery plug is supplied with the
relay-rack model, 2 plug and cable with the cabinet
model. All vaeuum tubes are supplied.

Dimensions: Rack-mounted model, pancl, (lengil)
19 x Cheight) 824 inches; behind panel, (length) 1714
x (height) 884 x (depth) 1034 inches; cabinet model,
2014 x 1414 x 10 inches, over-all.

Net Weight: Rack-mounted model, 40 pounds;
cubinet model, 45 pounds.

Type _Dc.s‘cripriiin . Code Word Price
620-AR Relay-Rack Mounting. . ) f DAISY i $490.00
620-AM Cabinet Mounting. .. | DALLY | 555.00

PATENT NOTICE. See Notes 1, 12, 20, page v.
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TYPE 376-L QUARTZ PLATE

This is & low-temperalure-coeflicient prezo-electric quarlz plute for operation wilh a
General Radio piezo-clectric oseillator as o slandard ol frequency im laborntory
measurementis or in a [requency-monitoring installation, Sinee the high order of
frequency stabilily required in such serviees 1s not compilible with high power output
from the oscillator, the frequencies of all plates are guaranteed for operation only at
a low power level.

Tyre 876-L Quarlz Plates are notl sold for direel [requency control of rudio trans-
miflers,

The frequency is adjusted very closely Lo the ordered frequeney and it is gnaranieed
to be accurate to within a very few parts in a million. The aceuracy is sufficient for
moniforing any elass of radio-telephone or -telegraph service, inchuling hroadeasting.

All plates are manufactured from high grade, piczo-clectric quartz, free from
twinning. The plates are cut by modern optical manulacturing methods, and the
purillelism of the surfaces and their ortentations wilh respect to the crystallographic
axes are lield to extremely small lolerances.

Tyre 376-1, Quarlz Plate is so cul that the femperalure coefficient is extremely low,
being less than 3 parts per million per degree Centrigrade,

The General Radio Company’s gunaranlee of accuraey of frequency becomes void
when other types of holders or oscillalors are nsed, or other temperature ranges are
tolerated, than those named in the accompanying delailed specifieations. This pelicy
insures a known reliability of performance and permits a1 much closer accuracy
guarantee than wonuld otherwise be possibile,

The Tyre 876 Quartz Plale holder supplied is designed to maintain the greatest
stahility of the oscillilor frequency. The holder is of Lhe wir-gap lype, with a sealed
electrode-spacing adjustment and an isolantite hase. The quartz plale is hell securely
so thut changes in orientalion or wechanical jars will not shift the frequency. The
method of mounting allows the plale lo vibrute freely but restriets random molion or
appreciable changes in position. The holder is intended for use with the buse in a
horizontal position.

Two Typr 274-I' Plugs, sel. on standard 34-inch spacing, give plug-in monunting in
General Rudio oscillaiors or temperature-control boxes.
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SPECIFICATIONS

Frequency Range: Pliles can be made for any fre-
quency in the runge between £50 ke and 4000 ke,

Avccuracy of Adjustment: The frequency ol Lhe plate
is adjusted until it differs in our laboratory from the
ordered frequency by less than one cycle per second
or 0.0001%;, whichever is smaller.

Acccuracy of Calibration: Alter the frequency of the
plate has heen adjusted as described in the pre-
ceding paragraph, the frequency is accurately meas-
ured in lerms of slundurd frequencies from a General
Raslio Class C-21-H Standard-Frequency Assembly
and 1he result of this measurement is entered in the
calibration ceriificate.

Certified Accuracy: When operated under condi-
tions specified in the calibration certificate, the
accuracy is guaranteed to be within 0.0029 (20
parts per million} of lhe frequency ordered for a
period of one year.

Temperature Coefficient: Tl temperature coefficient
of frequency is less thun & parts per million per
degree Cenligrade between 20 degrees und 70 degrecs

(68° and 15%° F.,) Centigrade.

Oscillator: Since the frequency and the frequency
slabilily of a piezo-electric frequency standard
depend upon the design and construction of the
oseillator, the performance of zll Geueral Radio
quartz plales is specified in a given type of oscillator.
Tlie frequency is guaranteed in any General Radio
piezo-elcetric oscillator designed for use with Tyre
376-L Quariz Plates. When other oscillutors are
used, the plide must be calibrated in Lhe oscillator
with which it is to be used, Operating tempera-
ture and vollages arc specified in the calibration
cerlificate.
Mounting: The crystal lolder consists of an iso-
lanlite base carrying an aluminum cap with a means
for adjusting, locking, and sealing the air gup. It is
praclically dust proof and is fitted wilh plugs for use
in General Radio piezo-electric oscillators.
Dimensions: Base, (Tength) 224 x (width) 2 x (height)
114 incliwes, over-all,

Net Weight: 10 ounces,

o Tepe Code Word Price
376:L:  fasamonaiesnii iRt B e S | NEVER $85.00
Credit allowanee lor returned Tyre 376 Quartz Plales, Serial No. 2000 and higher 10.00

PATENT NOTICE. See Note 12, poge v.

TYPE 676-A AND TYPE 476-A QUARTZ BARS

These quartz bars are inteuded for use in slandard-frequency assemblies. The 50-ke
unit is supplied as standard equipment with the Class C-21-11 Assembly, and its use
is optional in the Class C-10 Assembly,

The mounting has been designed Lo have a minimunt of effect on the frequency of
the bar, Vlectrodes are deposited directly on the quartz, thus eliminaling the effeet
of air gaps. Baffles are provided to ehminate the effects of high-frequency sound
encrgy radiated from the ends of the bar. The bar is zero-angle cut, The temperature
cocfficient. is less than 2 parts per wmillion per degree C.

The 100-ke bar resembles Uie 30-ke har in general construction but the Tyre 476-A
QQuariz Bar is mounted in o plug-type case similar to the ones in which Typr 376-L
Quartz Plale is mounted.

A Tyre 476-P1 Adapler is required when a Tyer $76-A Quartz Bar is to be mounted
in a Class C-10 or in a Class C-21-11 Standard-Frequency Assemtbly.

Type - _ Frequency Code Word Price
676-A \ 50 ke PIEZOMUSHY $145.00
476-A 100 ke MOCHA 95.00
476-P1 | Adapter ADAPTORCOP 20.00

PATENT NOIICE. Bew: Notes 8, 12, page v,

File Courtesy of GRWiki.org
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TYPE 747-A TEMPERATURE-CONTROL BOX

This instrument is designed for use in
controlling the temperature of quartz
plates in order to assure comstant fre-
quency.

A terminal plate carrying two sets of
jucks for T'ver 376 Quartz Plates is pro-
vided within the temperature-controlled
space. The operation of a switch from the
front of the panel connects either pair of
jacks to the external connections, thus
allowing quartz plates for two separate
frequencies to remain at their operating
temperatures and ready forimmediate use.
Interleaved heuaters and distributing and insulating layers formed of aluminum and
balsa wood, respectively, form the walls of the temperature-controlled space. They
maintain the air temperature of the quartz plate chamber constant to within 4= 0.1°C,
for external temperature variations of == 16° C. (- 29° F.).

A thermomeler, graduated in 0.5° C. divisions from 40° to 60° C., is mounted behind
a slot in the panel and is illuminated by the heat-control indicating lamp. This ther-
momeler indicates the air temperature of the inner space.

The thermostat is of the fixed mercury type and is normally supplied for operation
at 50° C. Thermostats for operation at other temperatures that are called for by the
manufacturer of the quartz plate used can be supplied when ordered.

This instrument can be supplied mounted in a cabinet or on a standard 19-inch relay-
rack pancl. When supplied for relay-rack mounting, space is available at the right of
the lemperature-control box for the construction of oscillator circuits or for other as-
sociuted eircuit elements. The leads from the quartz plate are brought out at the right-
hand side of the box, making it convenient to attach leads to other cireuits and at the
same time reducing the length of leads necessary.

The power supply is a 115-volt line, either ac or de. A plug and cord for connecting
Lhe instrument to the 115-voll line are provided.

SPECIFICATIONS

Avccuracy of Temperature Control: The unit will a walnut cabinet or a standard 19-inch relay-rack
control the fempersture of the inner space to within  panel. (See price list below.}

+ 01° C. for changes in room temperalure of  Dimensions: Tyre T47-AM, (width) 1814 x (height)
+ 16° C. (20° I.). Where the crystal is operated at 115 ¢ (depth) 1814 inches, over-all.

a power level so high that it generates heat, the tem- Tyre 747-AR, {width) 18 x (height} 1014 x
peralure ean be held to within the same limits if the  (depth) 1254 inches, over-all.

Leat generated by {he crysial remains constant. The inside dimensions of the temperature-
Operating Temperature; Normally 50° C., but other  controlled space are thosc of a 414-inch cube.
temperatures ¢an be supplied on special order. Net Weight: Tyes 747-AM, 3134 pounds; Tyex

Mounting: Two types of mounting can be supplied, 747-AR, 29 pounds.

Type Descripion Code Word Price
— - — o o : ; =
T47-AM Cabinet Mounting. . .. ... . | BURLY $150.00
7471-AR Relay-Rack Mounting . | BATHE 150.00

PATENT NOTICE. Sie Note 19, page v.
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TYPE 815-A PRECISION FORK

Tyre 815-A Precision Fork is designed for such uses as timing in geophysicul
exploration, in rating clocks and watches, in synchronizing facsimile transmission, and
in low-frequency standardization. It combines high accuracy and slability with
simplicity of construction and operation.

The fork is made of a Jow-temperature coefficient steel alloy. [t is mounled al the
heel on a melul panel which is attached o the main base by means of rubber shock
absorbers to reduce energy dissipation through ihe mounting.

One microphone button is mounted on each tine near the heel of the fork, where
the amplitude of vibration is low. This minimizes the damping action which the
presence of the microphones exerts on the fork. At the end of each tine, adjusling
screws are provided. By means of these, the loading on the tines is equalized. This
factor, too, is important in reducing the decrement.

Separate microphone buttons are used for the driving and ocutpul cirenits. No
output filier or transformer is included, since different uses may require <iffereut
circuil arrangements.

A 50-cycle model is carried in slock. FForks for other frequencies between 40 and
200 cycles per second can be bnili to order.

SPECIFICATIONS

Frequency: 50 eycles per second. Forks can, how-
ever, be supplied at any frequency betwecn 40 and
200 c.p.s.

Calibration; The frequeney is adjusted within
0.005% of rated vulue. The calibration lemperalure
1s supplied.

Frequency Stability: The over-zll stability is better
than 0.019; under normal room-temperature con-
ditions.

Temperature Coefficient: The temperature coefficient
of frequency iz negative and less than 10 parts per
miilion {0.0019%) per degrec F.

Type
815-A

50 cycles

Frequency

Voltage Coefficient: The vollage coeflicient of fre-
guency is positive and less than 150 parts per million
per volt (0.015%).

Power Supply: & 6-voli hatiery is used as the driving
source. Driving current is less thun 50 milliamperes.
Qutput: The power output is approximately 50
milliwatts. The pupedance of the oulput micro-
phoune is 50 ohms,

Mounting: The fork assenihly is mounfed on @ netal
hase for table or bench use.

Dimensions: 13 x 6 x 3 inches, over-all.

Weight: 8 pounda.

Code Word Price .

FAUNA i $150.00

File Courtesy of GRWiki.org
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TYPE 434-B AUDIO-FREQUENCY METER

The Tyre 434-B  Audio - I'requency
Meler provides s meanus of measuring,
with an accuracy of 0.5 per cent, audio
frequencies between 20 and 20,000 cycles
per sceond. The eireuit is that of the Wien
bridge, which contains enly resistances
andeapacitanecs. This avoids themagnetic
pickup which exists n frequency meters
containing induclance and also mnkes
possible the use of a logarithmic scale,
oblained by suitably tapering the variuble
resislunce elements,

The wull deteclor is usually o pair of high-resistance head telephones. They are
sufficiently sensitive to enable the dial to be set to 0.5 per cenl with two volts mput
to the bridge within the frequency range 3003000 cycles, if Lhe waveforn is pure.
The dial may he set 1o 0.1 per cent by applying a higher voltage to Lhe bridge or by
using an amplifier such as the Tyrr 814-A Amplifier belween the bridge and Lhe lele-
phones. When the harmonic contenl of the supply is large, & low-pass filter, such as
Tyre 830 Filier Sections, or a luned cireuit may hbe used for frequencies less than the
natural frequency of the telephones (aboul 900 cycles). The Tyer 488-C Output
Meter, preceded by the Tyrr 814-A Amplifier and a Tyre 830 PFilter Section, may

also be used as a null detector.

SPECIFICATIONS

Frequency Range: 20-20,000 cycles in three ranpges
by means of a selector switeh, 20-200 cycles, 200
2000 cyeles, 2000-20,000 cyeles.

Calibration: Each inslrument is individually eali-
brated in lers of a primary standard of frequency.
Accuracy: ‘e null point is narrow enough so thal,
with sufficient supply voltage or suflicient ampiifi-
eation on Lhe null detector and with a fairly pure
wavelorin, the dial moy be set to 0.1%. The cali-
bration on the dial may be relied upon 1o within
.59, at all positions.

Dtive: The #-inch dial turns through an angle of
320° which gives n scale length of about 17 inches
for cach 10 to 1 frequeney renge. The whole seale
length is over 4 feet. The dial has a slow-motion
drive,

Impedances: Input, 3-10 kilohins; output, 1-4
kiloluns, the smalter values corresponding lo the
higher frequencies.

Type Frequency Ronge

Input Voltage: 110 volis, maximum.

Accessories: A null deteetor will Le required to
operate the mstrunent. Thismay be head 1elephones
such as the Western Electric Tyre 1002-C or an
amplilier-meler combinution such as a Tyrr 814-4
Amplifier and o Tyre 85 Oulpul Meter or a Tyre
726-A Thermionic Vollmeler, used.in conjunction
with T'yee 830 Filter Sections. lven with head lele-
phones an amplifier and filler seclions may prove
nsetul,

Contrels: L'requeney dial, range selector switeh,
resislanee halance knob.

Mounting: Aluminum panel, 1§ inch thiek, Gnished
in black cruckle laequer, mounted in copper-lined
walnut eabinel.

Dimensions: {Length) 12 & {width) 834 « {height)
a4 incles, over-all.

Met Weight: 1514 pounds.

Code Word Price

434.B 20-20,000 cycles
PATENT NOTICE. Suve Notes 17, 18, page v.

COLOR $140.00
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TYPE 834-A ELECTRONIC FREQUENCY METER
(A-C OPERATED)

FRETUENGY
MULTHLY &Y
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The Tyre 834-A Electronic I'requency Dleter fills the need for a general-purpose
audio-lrequeney meter with a pointer-type, direct-reading indicalion. The frequency
is indicated on u large panel-type meter, Five full-seale ranges are provided, covering
a range of from 0 Lo 5000 cycles. The range selection is made by means of a switeh.
The acceuracy of indicalion is two per cent of full seale or beller,

The electronic frequeney meter is extremely useful in a frequeney measuring system
for rapidly determining beal frequeneies; in many types of audio-frequency measure-
ment. its immediate, direct indication is advantageous; in the ednenlional field it ean
be used in classroom demonstentions of audio-frequeney phenomena. 1ts industrial
applications are numerous, among them the tuning of automobile horns.

The instrument consisls essenlially of an eleclronic counter and an indicalor. ¥When
an alternaling voltage is applied to the grids of he gas-discharge tubes, cach tube
hecomes alternately condueling and von-condueling. At each transilion of the current
from one tube to the olher, 2 enrrenl pulse is sent through the indicator cireuit. The
nicter reading depends upon Lhe number of pulses per second, i.e., upon the frequency.

The T'yre 834-A Electronie Frequency Meter is designed for a-¢ operation and relay-
rack mounting.

SPECIFICATIONS

Frequency Range: 0-5000 cycles in five ranges. Full-  Scale Adjustment: Independent adjusiment is pro-
seale values are 200, 500, 1000, 2000, und 5000 creles.  vided on euch runge. T'his adjustment is made a1 the
Accuracy: 2% of full-scale reading or beller. facliory, bt may be ehunged if correction is required

Stability: With 1lic exceplion of u drift of about 19 7 the-eld.

of full-scale reading in the first lew minules after  Power Supply: 115 volts, 50 60 cycles,
Stfll‘li]’l'g, there is no material change in indication Poist it AR
with time.
Contrels: Power supply ox-orv switch; plate vollage
adjusiment; deionizalion swilch; maltiplier (range

selecior} switch,

Input Impedance: 1 megohm, approximately.

Input Voltage: 2 volts, minimum; the input vollnge
may be inereased 10 200 volts wilh no change in the
frequency indieation. Meters: I'late vollage; frequency.

File Courtesy of GRWiki.org
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Tubes: Supplicd with instrument.

1—76 amplifier

9485 gus-discharge tubes

1—5874 regulator

142 rectifier

1—81+ diode switching
Mounting: Standard 19-inch relay-rack maunting.
Unii fitted with dust cover.

Type

Accessories Supplied with Instrument: Vacuum
tubes, fuses, and pilot lamps (with spares), 115-valt
cord-and-plug ussemibly, multipoint connector.

Additional Accessoties Required: None.

Dimensiens: Punel, (width) 19 x (height) 834 x
{depth) 12 inches.

Nzt Weight: 37 pounds.

Code Word

'rice

834-A
PATENT NOTICE, Sce Notes I, 23, puge v.

§250.00

MUCUR

S

When driven by a stable oscillator, this device may be used as a source of precisely
determined time intervals and, converscly, when iis indication is compared with
standard time, o measure of the driving frequency is obtained.

The Tyre 611 Syncro-Clock is designed to operate from the output circuit of a
low-power vacunm tube. The motor is of the impulse type and is brought up to syn-
chronous speed by means of a 60-cycle, 115-volt motor. Clocks are normally supplied
to keep truc time on an exactly 1000-cycle source. The miero-dial attachment consists
of a rotary contact closing once a second, the instant of contact (or phase) being

adjustable over a range of one second.

SPECIFICATIONS

Frequency: Clocks are normally supplied te keep
true time when the frequency is exactly 1000 cyeles.
Power Consumption: One 41-Lype or 45-type lube
snpplies sufficient power.

Mounting: Cabinet-mounted models (for use on the
luboratory hench) and panel-mounting models are

Type Deseription

available, but only the panel-mounting type with a
micro-dial is regulnrly carried in siock.

Dimensions: Tyre 611-C, {width) 93¢ x {depth) 6 s
¢height) 6 inches.

Net Weight: Tyre 611-C, 14 pounds.

Code Word

Price

611-C

Panel Mounting with Micro-Dial.

syvcuwosoop | §5220.00
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TYPE 724-A @R PRECISSON WAVEMETER

The Tyre 721-A Wavemeter is a new instrument replacing the older Typr 224. As
a result of the redesign of coils, condenser, and resonance indicator, the new wavemeter
has u wider frequency range and a greater sensitivity than its predecessor. The con-
denser is siniilar in construetional details to the Fypr 722 Precision Condenser described
on page 30.

The condenser setting is indicated on the dial and drum and is controlled from the
front of the panel. There are 7500 divisions for the entire 270-degree angular rotation
of the condenser rotor. The precision of setting is better than one part in 25,000, The
plates arc shaped to give an approximalely linear variation in frequency with scale
setting, making it possible to use calibration charts in tabular form and to interpolate
between points in the table.

Seven coils are used to cover a frequency range between 16 kiloeyeles and 50 mega-
cycles. The coils are enclosed in moulded bukelite cases and are wound on isolantite
forms to give low losses and a high degree of stability. The plug-in mounting allows
the coil to be rotated to obtain different degrees of coupling.

The resonance indicator is a rectifier-type vacuum-tube voltmeter, a distinet ad-
vantage over the thermocouple formerly used, since the danger of overloads burning
out the indicator is eliminated.

SPECIFICATIONS
Frequency Range: 16 kilocycles to 50 megacycles. enclosed in moulded bakelite cases.
Accuracy: 0.25% between 50 ke and 50 Mc; 1.0,  Resonance Indicator: A vacuum-tube voltmeter is
hetween 16 kc and 50 ke. used to indicate resonance. This is coupled to the

Calibration: The calibration is supplied in the form  fured circuit through a capacitive voltage divider.
of a table of calibrated points. Linear interpolation  Mounting: A wooden storuge case, fitted with lock
between these polnts is used to obtain setlings for and carrying handle, is furnished. This has comparl-
other frequencies, ments for holding the condepser, inductors, and
Condensers: Precision worm-drive type similar to calibration charts.

Trre 722. Plates are shaped to give a straight-line- Dimensions: Carrying case, 1774 x 13 x 1234 inches,
frequency characteristie. The effective angle of over-all

rotation is approximalely 270°. MNet Weight: With carrying case, 3514 pounds; with-
Inductors: Coils are wound on isolantile forms and  out ecarrying case, 1834 pounds.

Type  Frequency Range Cade Word

Price

T24-A 16 ke to 50 Me [ WOMAN $190.00
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TYPE 574 WAVEMETER

s
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This direct-reading, tuned-circuit wavemeter is well adapted for general purpose
work in commercial, experimental, amnd educational laboratories. 11 is unusually
compact, and ils wide frequency range aud direct-reading feature make il useful for
determining quickly the frequencies of transmitters, receivers, and oscillalors.

Ils precision 1s adequate for most rontine frequency measurements. Even in high-
precision work the time-wasting and bolthersome process of localing an unknown
frequency on a precision wavemeter can often be simiplified by first delerntining the
approximate frequency wilh {he Tyre 874 Wavemeter.

The reaction method of indication should he nsed with this wavemeler, since no

resonance indicator is provided.

SPECIFICATIONS

Frequency Range: 166 ke to 70,000 ke (1800 wmeters
to +.3 meters), by using the five plug-in inductors
supplied with the instrument.

Accuracy: The construection and calibration of this
wavemeter are such that, if carefully niade, mensure-
ments can be relied upon Lo within % of the indi-
cated frequency.

Calibration: Fach inductor is individually calibraled
st five points in terms of the General Radio Com-
puny’s primary standard of frequeney, and inter-
mediate points are secured by interpolalion. The
scules themselves are engraved on the inductors,
thus making the instrument direct reading. Coil A

and Coil B are engraved in units of megacyeles per
second, others in kilocycles per second.
Condenser: A special Typr 334 Variable Air Con-
deunser modified by a reduction gear is used Lo spread
the calibration scale over approximately 345°. This
lacilitates precise seltings, The condenser is driven
by a slow-motlion knob geared to the condenser shaft.
Maunting: The condenser is mounted on a bakelite
punel atiached to the polished walnut case, at one
end of which is the sloruge compartment for spare
inductors which are Leld in plage by a spring clamp.
Dimensions: {Length) 11 x (width) 5 x (heighi) 518
inches, over-all.

Net Weight: 474 pounds.

Faquivalent
Type Frequency Range Watelength Range lode Word Price
574 166-70,000 ke | 180043 meters AR $50.00

File Courtesy of GRWiki.org
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TYPE 419-A RECTIFIER-TYPE WAVEMETER

The Tyrr 419-A Rectifier-Type Wave-
meter is a tuned-cireuil instrument for
seneral use in experimental work in the
short-wave band between 1 and 15 melers.
Provision is made for indicating resonance
by means of a self-contained vacuun-tube
rectifier which may be used in conjunction
with either its micro-ammeter or a pair of
telephone receivers. Any one of the
numerous reaclion methods may be used.

SPECIFICATIONS
Frequency Range: 500 Mc to 20 Mc or 1 meter to

L5 meters by using the four plug-in induclors sup-
plied with the instrument.

Calibration; Each inductor is indivilually ealibraied
with the greatest possible accuracy al scveral points
in terms of the General Radio Company's primury
standard of frequency. Each one is supplied with an
individually mounied calibration curve which relutes
condenser scale divisions and [requency in mega-
cyeles per second,

Avccuracy: The construction and calibration of this
wavemeter are such that measurements, if carefully
‘made, can be relied upon to within 1% of the in-
dicated frequency.

Tube: The necessary tube is supplied.

Power Supply; Iillament current for the tube is
taken from a 1.5-volt, No. 6 dry cell, mounting
space for which is contained in the bottom of the
cabinet. It is not supplied with the instrument.

Mounfing: All equipment is carried on an aluminum
panel finished in black crackle lacquer, which in turn
is mounted on a polished walnut cabinet. The bottom
holds the four inductors and their charts.
Dimensions: Panel, (height) 1014 x (width) 7%
inches. Case, (height) 71{ inches, over-all.

Net Weight: 734 pounds with tube but without
butters.

Equiralent
Type Frequency Rarvge Wavelength Rangz Code Word Price
419-A 300-20 Mc 1-15 meters CATER $100.00

File Courtesy of GRWiki.org
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TYPE 358 WAVEMETER

Tyre 858 Wavemeter is a compact, low-priced instrument of moderate accuracy.
It covers a wide frequeney range and it is purticularly well adapted to general purposc

frequency checking in the laboratory.

Tle normal wavelength range of 15 to 220 meters (20,000 to 1364 ke) can be extended
to 850 meters (815 ke) by ordering the two additional coils mentioned in the price list.

SPECIFICATIONS

Range: 15 to 220 meters (20,000 ke to 1364 ke). By
ordering ithe two extra inductors* mentioned in the
price list, Uie range can be extended 1o 950 melers
(315 ke).

Accuracy of Calibration: 19%. Calibrated in wave-
length.

Condenser: Tyre 247 Condenser wilh slow-motion
pinion-gear drive in drawn-sieel case.

Inductors: T'our, on bukelite forms, fitted with pins
to fit eontfenser terminals.

Resonance Indicator: Small flashlight bulb in special
socket which closes circuit on removal of bulb.
Carrying Case: Spuce provided in wooden case for
four mmductors, condenser, and calibration chart.
Dimensions: Carrying case, (length) 1134 x {width)
7 x (height) 534 inches, over-all.

Net Weight: 414 pounds.

Type Frequency Range

Code Word

Price

358 | 15 m to 220 m
Additional inductors for extending renge to 950 m

|
|

UPPER
*COILY

*Use compound eade wor] TEruncoLy when wavemeter with extra inductors is wanted.
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TYPE 713-A BEAT-FREQUENCY OSCILLATOR

The usefulness of audio-frequency oscillators previously commereially available has
been seriously Jimited by low power output which has necessitated the use of amplifiers.

In the Tyee 718-A Beat-Frequency Oscillator the power output has heen increased
to two watts, a gain of twenty timesover the highest power output previously available
im a continuously adjustable audio-frequency oscillator manufactured by this Com-
pany. This output, with 130 volts on open circuit, is sufficient for testing many types
of equipment and for modulating present types of standard-signal generators without
additional amplification. This large increase in output power uccompanics a marked
improvement in waveform over the TypE 513-B Beat-Frequency Oscillator which this
instrument replaces.

In general design the Tyre 713-A Beat-Frequency Oscillator is an alternating-
current-operated oscillator operating on the heat principle in which the output results
from the heat between two high-frequency oscillators, one of which is fixed, the other
continuously adjustable. A frequency range of 10 to 20,000 cycles is covered. The
dial carries an accurate, individually engraved calibration. The calibration may he
checked by means of a self-contained, calibrated tuned reed.

The distinguishing characteristic of a beat-frequency oscillator is its ability to cover
continucusly a wide frequency range with one control and, at the same time, to
maintain approximalely constant output. By means of such a cireuil, the entire audio-
frequency range muy be covered by the rotation of o single dial. This feature renders
the beat-frequency type of oscillator useful for the rapid study of all typesof equipment.

The main dial is supplemented by an incremental condenser, calibrated over a range
of —50 to +50 cycles, which facilitates accurate setting of frequency. It is also of

File Courtesy of GRWiki.org
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value in obtaining small pitch variations, as are frequently required in physiologieal

and psychological studies.

The design of the instrument is such that the waveform and power outpul are
ample for practically all experimental uses. ¥When it is used in necordance with the
operaling inslruetions, the reliubilily of the frequency calibration is excellent. Both
oscillutors operate near 180 kilocyeles, and the circuits are adjusted so that the dif-
ference frequeney may be reduced to 1 eycle withoul their “pulling into step” with

cach other.

SPECIFICATIONS

Frequency Range: Altliough enlibrated hetween
10 evcles and 20,000 cycles only, il will dehver
power over & slightly wider range.

Frequency Control The main conlrol dial is en-
graved at least at every one-hundred-cycle interval,
the tolal scale length being approximately 18 inches.
There is an additional auxiliary control covering o
bunel 50 eyeles widle on either sule of the frequency
iletermined hy 1he selting of the main dial. This is
uselul for making resonance curves, measuring piteh
increments, and the like.

Frequency Calibration: A tuned 1U0-cycle reed is
provided to supply a cheeking point. In operaiion,
the main tuning control is set 1o 100 cycles, and a
zero-udjusting condenser is asljusted until the oseil-
later frequency and the reed frequency are io agree-
ment, as shown by maximum deflection of the reed.
The reed adjustment is correet to within 1 eycle.

Each instrument is individually calibrated, and
the main tuning-conirol dial is then engraved.

The suxiliary dial is marked with one division for
every 1-cycle interval,

The calibration ean he relied upon to within 2%

after Lhe oscillalor has heen aljusted to the reed
frequency al the 100-cyele point, within one year
from the date of purchase.
Frequency Stability: Great care in design has heen
taken to provide sdequate thermal insulation and
ventilation, thersby practically eliminating frequency
drifts from this cause.

The frequency may drift & to 1 cyeles in the first
1o hours from heating, but it is negligible there-
afler in the absence of & marked change in room
temperature. A 15-volt change in supply voltage
causes less than 1 cycle shift in output frequency.
If the accuracy of the work justifies such o precaution,
the oscillator may at any time be checked against
the tuned reed.

Qutput: Maximum open-cireuit vollage is at least
130 volts; maximum power output is about 2 walts
into o load of 2000 olims. The output control is «

. fume Howgpiion
TaAMA | Cabiniet Madel oo enwsnss
713-AR | Relay-Rack Model. ... . ..

PATENT NOTICE. See Nofes 1, 5, 10, page v.

30,000-0hun tapered vollage divider. Qulpul voltage
is measured by o linear-scale vaennm-lube voltmeter.

For any resistive load 1he oufput voltage varies
Ly less than 0.3 b (3%) hetween 30 and 10,000
eveles; less than 1.4 db (13%) Detween 10 and
145,000 eycles.

Waveform: Willi a 5000-ohi load ai frequencies
abave 100 eveles, tolal harmonic content is less than
1 of the fundamental amplitnde. Al 1t eyeles,
harmoenics are less Lhan 5% {introduced by the iron-
core onlpul transforter).

By throwing a switch on {he punel, the output
voltage is reduced to 1/10 of its normal value, and
the harmonic content is hrought down 1o less than
1% over llic entire range of the instrument. Power-
supply ripple is approximalely 0.1% on full output;
1% when the output voltage hus been reduced by
10:1.

A wneans of chocking the performanee of the oscil-
lator is provided so that improper load condilions,
which wonld inerense 1he harmonic content, can be
detected.

Power Supply: 100120 volls, $0-60 eycles, ac. The
power consumption is ahout 85 watts.

Mounting: This instrunient is available in either
enhinet or relay-rack mounting. The cabinet is «
heavy osk case fitted with carrying hundles. For
relay-ruck mounling, the cabinei is replaced with a
metal dust cover and shield.

Tubes: The necessary tubes, 3 type 41, 3 type 6C6,
2 type 2A3, and 1 type 80, are supplieil.

Accessories: 7-foot conneciing cord is supplied.

Dimensions: Panel, (width) 19 x (height) 2414 inches.
Over-all cahinet size, including handles, (width) 2014
% (height) 25 x {depth) 11 inches.

Serew holes in the panel are the standard spacing
for ounting the instrument in a Tyre #80 (stand-
ard 19-inch) Relvy Rack.

Net Weight: 87 ponnds.

_ ColeWwd i
..... l DEBAR $485.00
1 DETER 510.00
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TYPE 613-B BEAT-FREQUENCY OSCILLATOR

REst rREQuEns 1 #
e

Tkl ADMAL A
GERERAL NAZM) O,
LARATH mema AR

Tlis is a battery-operated instrument which possesses the desirable features of good
waveform, frequency stability, and open scale which characterize the Typr 713-A
Beat-Frequency Oscillator previously deseribed.

This oscillator is adjusted to the calibrated conditions by setting to resonance with
a one-hundred-cycle tuned reed. The dial of each instrument is individually calibrated
and engraved.

The Tyre 618-B Oscillator has been found especially valuable in physiological and
psychological rescarch at audio frecuencies. A useful accessory to the oscillator in this
application is the TypE 539-P Incremental-Pitch Condenser (see mext page). This
condenser is calibrated in single-cycle frequency increments and can be used to vary
the output frequency repeatedly over any range of less than 100 cycles above the main
dial setting.

The output has been carefully filtered to eliminate spurions high frequencies.

SPECIFICATIONS

Each instrument is individually adjusted in
terms of a primary standard of frequency to agree
with the etched dial, and the dial of the main tuning
control is then engraved. The dial is 6 inches in
diumeter and has 2 spread of 270° so that the scule
is spread out over almost 14 inches.

Frequency Range: Calibrated between 10 cyeles
and 11,300 cycles, it will actually deliver power
at frequencies slightly lower and higher, respec
Lively, than these.

Frequency Calibration: A reference culibration is
secured by setting the main tuning control to the

100-cycle graduation, marked '‘mEED,” and then
adjusting the compensating condenser until the
calibrated tuned reed vibrates at maximum
amplitude.

¥or one year irom the date of purchase, the
calibration can be relied upon to within 295 sfter
the oscvilletor has been checked against the 100-
cycle reed.
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Frequency Stability: The high-frequency oscil-
lutors are stuble, and under unifortn tewperalure
eonditions the beut frequeney will stay within a few
eveles over a period of several hours. Changes in
ambient. temperature will cause slight changes in
frequency because of the temperature cocfficient of
the tuned circuils. When a drift in frequency is
observed, it can be corrected by readjusting [lor
maximum amplitude of the tuned reeld.

Output: The open-circuit oulput vollage does not
depart by more Lhan %09 from un aversge vilue
of approximately 16 volts over the entire frequency
range. The masimum power output varies slightly
with different instruments, but is approximately 15
milliwatls.

Internal Output Impedance: 5000 chs.

Waveform: On open circuil the tolal harmonic
content. is less than 294 of the fundamental above
100 cyces. Witk a 5000-chm load it is less than 5%
above 100 cycles; helow 100 cyeles it increnses
rapidiy us the frequency is reduced.

Controls: Tn uddition lo the main tuning control
and the auxiliary conirol for adjnsting lo ihe 100-

Type

613-B
FATENT NOTICE. Sec Notes 1, 3, 10, 17, puge v.

Clode Word

WAaEVAL

cycle reference Irequency, there are the oufpul
vollage divider and the filament and 1uned-reed
0X-OFF switches.

Meters: A filuent vollmeler and n deteclor plate-
current neter are mounied on the panel.

Tubes: Three $0-lype and onc Sl-type {RCA or
equivaleni) tubes are required 2nd are supplied as
initial equipment.

Terminals: “I'wo binding posts on the panel are
provided for making connections lo the oscillator.
Power Supply: Space for mounting three 43-volt
plate balieries and two No. 6 dry cells for filanent
supply is provided inside the cabinet,

Meounting: The instrument iz mounled on an
sluminum panel fnished in black crackle lacquer
aud contained in a polished walnut cabinet wilh
carrying handles,

Dimensicons: Panel, {(width) 19 x {height) 884 inches.
Cubinet, {(width) 22 x {leight) 124 x {depth)
4 inches, over-all.

Net Weight: 3314 pounds withoul batterics,

$210.00

TYPE 539-P INCREMENTAL-PITCH CONDENSER

The incremental-piteh condenser is designed for use with Tyre 613-B Beal-
Frequeney Oseillator. It is calibrated in divisions of one ¢ycle over u 100-cycle range.
When the condenser is calibrated in conjunction with Lhe oscillator with which it is
to be used, Lhe frequency can be changed by any desired number of cycles (less than
100) at any poini on lhe oscillator dial.

When the Tyer 539-1" Incremenlal-Piteh Condenser is ordered with a Tyrws 613-B
Beat-Frequency Oscillalor, 1he necessary modifications in the oscillator are made
before shipment.

A “Returned Apparalus Tag™ that may be sceured on application must acconpany
lhe oseill:iior when il is relurned for ilie addition of a Tyee 539-I Incremental-Piteh
Condenser.

SPECIFICATIONS

Condenser: Tdentical in construetion with Tyre 539 Calibration: 0 1o 100 cycles, frequency increase.

Cowdensers deseribed on page 33.

ke : el
539-P In¢cremental-Pitch Condenser 3$50.00*

*I'rice includes neesssary maditieations (o 'Tyre 813-B Beat-Frequeney OQscilluter, ealileation, and also a shicldel connceling ealile,

Deseription ~ Code Word

|
AUIMT |

File Courtesy of GRWiki.org

OSCILLATORS

65



OSCILLATORS

66

TYPE 377-B LOW-FREQUENCY OSCILLATOR

A TUNED-CIRCUIT OSCILLATOR
COVERING A
WIDE FREQUENCY RANGE

For certain classes of work, the tuned-cirenit vacuum-tube oseillator is still pre-
ferred 1o the beal-frequency type. 1t covers, in general, a wider frequency runge and
has a grealer percentage lrequency stability at the lower frequencies. It sutfers from
the disadvautage of not. heing as easily set to a desired frequency,

Tyre 877-B Low-Frequency Oscillator is a tuned-cireuit instrument covering fre-
quencies hetween 25 cycles and 70,000 eycles. 1t can also he furnished to operate at

10 eycles.

SPECIFICATIONS

Frequency Range: Any lrequency hetween 25 cycles
and 76,000 cycles can be obtained. The range can he
extended downward 1o 10 eyeles for a small addi-
tional charge.

Power Qutput: At 10 ke and below, 50 milliwalts
with one amplilier tube; 100 milliwatts wilh two
amplifice tubes. Above 1¢ ke, the output is sub-
stantially lower. It is adjusiazble by means of a
vollage divider. The internal eutput impedance
wilh the voltage ilivider set for maximum output
is approximately 2008 ohius with two amplifier tubes
und 3500 chins witl one amphfier tube,

Waveform: The muaximum lurimonic conlenl is about
395 of fundsiuental wnplitude, Most of it is intro-
duced by the amplifier.

This may be reducesl to about 1% for loads of
8000 ohms or more by reducing the signal level
applied to the amplificr. The method of doing this
Involves changing coupling resistors and is described
in the instruelions accompanying the instrument.

Calibration: A fregquency enlibration for 56 puinls,
geenrnle o within 19, is supplied with each iu-
strument. The corresponding setlings of the con-
densers and the ioduclor swilclies are entered on

two charls, One is mounted inside the back cover,
the oiher in an alominum chart holder.

Frequency Stability: Chianges in tubes and operaling
voltages have a minor eflect on Lhe lrequency.
Mounting: All parts are monnted on an engraved
bakelite pnnel in a heavy oak case with carrying
landles and a cover. The cuse may be bolted lo the
wall, hinges allowing the cabinel lo swing oul for
replucing tubes, efc.

Terminals: All battery and oulput terminals are
inside the case, whieh hus holes in its side for the
connecting wires,

Tubes: Two or three 112-A-type (IRCA orcquivalent)
tubes are used, one as an oscillntor and eitlier one or
two us amplitiers. Tobes are supplied with the
instrument as injtial equipment,

Pawer Supply: 135 volls, 16 ma (plate) and 6 volis,
0.75 a (ilamenl) are required to operale three tnbes
in addition to the grid-hiasing hattery mounled
inside the case. Only the lalter is included in 1he
price of the instlrument.

Dimensions: Czbinet with cover, (width) 191§ x
(height) 18 x (depth) 1014 inches, over-all,

Net Weight: 55 pounds.

Type Code Word Price
| ' o
3718 | S | ommea | $350.00
| Alteration to extend range downward to 10 cycles EXTita | 35.00

“Use 1lie enmprund code word omecarxT™rA when ordering an oscillator with the sdteraiion.

PATERT KOTIUE. See Noles 1, 8, page v.
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OSCILLATORS

TYPE 508-A OSCILLATOR

A POWER SOURCE FOR
AUDIO-FREQUENCY BRIDGE
MEASUREMENTS

This is an a-c¢ operaled oseitlator of medinm power, yvielding ten frequencies sepa-
rated by approximately equal percentage inlervals lo cover the more commonly used
portion of the audio range. TU is inlended primanly for use in bridge measurements.

The oulput power is 0.5 wall and bolh frequency stability and waveform are good
for an oscillator delivering this power oulpul, There is no direcl current in the onlput
eircwl.

Both relay-rack and eabinel models are available,

SPECIFICATIONS

Frequency Range: Tle 14 frequencies available arc
200, 300, 400, 600, 800, 1000, 1600, 2000, 300¢, and
4000 cyeles. Selection is maddle by a single 10-point
switel. Frequeneies between these walaes can be
sceured by tle use of an external condenser which
can he plogged into the jack terminals on the panel
at the Ieft. For requencies between 250 eyeles anid
4000 cycles a Tyer 218-G Deeade Condenser with a
Tyre 335-2 Variable Air Condenser is suilable.
Retween 200 cvcles and 250 cycles an additional
0.5-4t vondenser 18 required. These condensers are
nol supplied with the instrument,

Frequency Stability: Any frequency of Hiis oseillator
cunt be relicd upon lo remain eonstant 1o within 145
over & period of several hours in spite of changes in
load or line voltage.

Waveform: On open cirenil, the fofnl harmonie
content of Lhe output wave is less than 8% of The
funclumental amplitude. This inereases as Lhe loa:l
impedance is reduced, approaching o maxiranm of
115, when Lhe ontput terminals are shori-cireuiled.
The maximum open-cirenil hum volizge across the
terminals is 0.5 volt.

Frequency Calibratien: Iach inslrument is adjusted

L T
508-AM | Cabinet Mounting.. . . ;
508-AR For Relay-Rack Mounting. . .

PATENT NOTICE. S Note I, page v

in our laboratory to within 5% of the frequencies
cngraved on the panel.
Outpuk: Approximaiely 0.3 watt into a load of 2000
ohms. This muximuin power oulpul varies between
approximalely 0.3 walt and 0.8 watl asLhe frequency
is changed. A high-impedance voltage divider for
adjusting {he power outpul is included.
Internal Qutput Impedance: 2000 ohms gt maximum
oulput.
Yacuum Tubes: One L3-type Lube and one 80-type
rectitier tube (ROCA or equivalent) are supplied.
Mounting: The oscillator js shielded and ean he
supplicil either in o waluul eabine! or wilh panel
extensions [or mounling on a 19-ineh relay rack.
Dimensions: For Tyre 508-AM: Puanel, (widlh) 15 x
(lieight) 534 inches. Cabinet, (width} 18 x (height)
10 x {ilepth) 1214 inches, over-all,

For Tyer 505-AR: (Widil)) 10 x (height) 524 x
(slepth behind panel) 10 inclies, over-all.
Power Supply: 100 1o 120-volt, 50 to 10-cycle line.
The power drain is aboub $# watts.
Net Weight: 38 pounds for Ty re 308-AM and 30lg
pounds for Tvre S08-AlL.

L Code Word N P_rice.
= ARROW $120.00
S ARSON 120,00
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TYPE 813 AUDIO OSCILLATOR

This instrument is a battery-operated electro-mechanicul oscillator in whieh the
frequency is determined by a tuning fork. Mechanically, the oscillator is simple and
of rugged construction. Electrically, it has excellent waveform and frequency stability.

The driving and output cireuits are independent and use separate microphone
buttens, so located and mounted that thie tines are equally louded and the free vibra-
tion of the fork is only slightly influenced by their presence.

The fork is mounted rigidly at the heel above a small metallic base panel which
carrics the driving electromagnet located between the tines. The base panel is sus-
pended internally with four resilient mountings beneath a bakelite panel, which carries
the terminal posts and control switech and which serves aus o cover for the walnut

cubinet.

A filter 1s provided 10 eliminate harmonies from the ontpul.

SPECIFICATIONS

Frequency: Two models are availuble, one operating
at 1008 gycles and one at 300 ¢yeles, hul special
insiruments can be construcled for any 100-¢cycle
mulliple between 360 cyeles and 1500 cycles, De-
signs are on file; prices on request.

Frequency Stability: The temperature covficient of
frequency s —0.007% per degree I". The vollage
coeflicient is less than 0.019% per volt. The frequency
is entircly independent of load impedance.
Avceuracy: The frequency is adjusted within 0.05%
of its specified value. The actual frequency is
measured and recorded on the base of tlie cabinet
to an accuracy of 0.29%.

Qutput: The output to a matched load inpedince is
20 Lo 30 milliwatts wilh G-voll drive and 10 to 15
pulliwatls with 426-volt drive.

Internal Qutput Impedance: Three oulpul imped-
ances of 56, 500, and 5000 ohms respectively are

provided.

- Type Frequency
813-A 1000 cycles
813-A 400 cycles

Waveform: The total harmonic content is less han
1.09% with 434-voll drive and less than 1.5% with
G-voll drive.

Power Supply: Tor intermiltent operation with a
moderate power output, an internal 424-volt battery
can be useel. For greater oulput or continuous opera-
tion, un exiernul battery of 414 to 6 volis should be
used.

Terminals: Three binding posts for the power supply
and four for the output cirenit are provided on the
panel,

Mounting: The fork is suspended from a metul plate
on a bakelite punel and is enclosed in a walnut
cabinet.

Dimensions: Both models, {length) 9 x (width) 5 x
(hieight) 6 inches, over-all.

Net Weight: 314 pounds.

Code Word _ Price
AKGEL $34.00
AMUSE 36.00
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TYPE 484-A MODULATED OSCILLATOR

This is a porlable, general-purpose, radio-frequency oscillator covering the wide
range of frequencies so often required for the laboratory, It is modulated and suf-
ficiently well shielded to permit of its use in radio-frequency bridge-circuit measure-
ments where the expense of a perfecily shielded standard-signal generator is neither

necessary nor justifiable.

A straight-line-frequency condenser driven by a precision dial is used for tuning. All
inductors are plug-in and are stored in the drawer below the panel when not in use.
Spuce is provided inside the cabinet for batleries,

SPECIFICATIONS

Frequency Range: 10 ke 1o 40 Me by means of ten
plug-in induetors. In addition, two band-spread in-
duetors are available, Inductors are not included in
the price of the instrument and must he ordered
separately. Sce Tyre 484-F Inductors below.
Calibration: Calibrations are not inchided. On
speeial order, however, a calibration curve accurate
to within 19 ean be supplied for any induclor, (See
price list ) Inductors must be calibrated in the oscil-
lator with which they are to be used.

Woltage Qutput: For frequencies in the broadcast
band and below, the maximum output is 2.0 volts.
At higher frequencies the voltage progressively de-
creases until at the highest frequencies it is approxi-
mately 0.2 volt. Over the range of one coil the ouiput
voltage varies by a ratio of approximately 1.5 to 1,

Modulatian: Internal 1000-cycle vacuum-tube oseil-

Type

Code Word

lalor, providing approximately 50% modulation.

Tubes: Two 30-type tubes, supplied with the instru-
ment.

Batteries: Two No. 6 dry cells und three 45-volt
Burgess No. 5308 batteries, or equivalent, are neces-
sary. These are not included in the price of the in-
strument, Space [or batleries is provided in the
cabinect.

Meurting: The oscillator is assembled on = black
crackle-finish aluminum panel and mounled in a
shielded walnul cabinet. A drawer is provided for the
inductors nol in use.

Dimensions: (Length) 18 x (depth) 1424 x (height)
1234 inches.

Net Weight: 3214 pounds, without batteries; 4614
pounds with balteries.

Price

484-A

* ek not include batteries or inductors.
PATENT NOTICE. See Notes 1, 10, page v.

CREST |

$160.00*
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Dimensions: ‘Trrr 484-P1 (o Ty 484-D14, (length)
3 x (dismeter) 334 inches, over-all. Tyre 484-P21,

Tiype

*484-P1
*484-P2
*484-P3
“484-P4
*484-P5
*484-P8
*484-P9
*484-P10
*484-P11
“484-F12
*484-P13
*484-P14

484-P21 | 400-Cycle Modulating Unit

TYPE 484-P INDUCTORS

SPECIFICATIONS
(Yength} 275 x (wilth} 225 x (heighl) 53¢ inches,

Frequeney Range

25 Mc to 40 Mic
9.4 Mc to 25 Mc
3.55 Mc to 9.4 Mc
1500 ke to 3550 kc
500 ke to 1500 ke
160 ke to 500 ke
60 ke to 160 ke
27 ke to 60 ke
160 ke to 270 ke
100 ke + 2 ke
15 ke to 27 ke
10 ke to 15 ke

including plugs.

Net Welght

8 ounces
8 ounces
9 ounces
8 ounces |
10 cunees
715 cunces |
i ounces |
6% ounees
9 ounces
5 cunces
7 ounces
7 ounces

334 pounds

Frequency Calibration (per Inductor}

Clode Word

MODOSCHIR
MODOSCOESKE
MODOBCFORD
AMONOSCGIRL
MODOBCGOAT
MODOSCARMY
MODORCALLY
MODOSCEYRE
MODOSCHYMN
MONOSCMILK
MODO=SCITCOID
MODOSCONLY

MODOARCTALM

CURVE

GENERAL

Price

$8.00

8.00

8.00

8.00
10.00
10.00
10,00
10.00
10.00
10.00
10.00
10.00

12.00

5.00

*Fretuency calibration supplied only wlhen ordered, To order ealibrated induclors, use compoum] code words, e. ., MODOSCBIRT-

CORYE, rte,

PATENT NOTICE, See Note 1, page v.

1000-CYCLE BRIDGE SOURCE

Yibrating-reed type, carbon-button drive from 4.3 volts, See
the deseription of the I'yes 572- Microphene Ilumimer,

page 187,

File Courtesy of GRWiki.org



AMPLIFIERS

TYPE 814-A AMPLIFIER

RADIO CO.

AMPUFIER
YR Si=h - ARG, S
BGENERAL RADIE GO
DAMRRDEE S0

IHPUT YOLIAGE

AIGH

This is a general-purposc laboratory amplificr intended for use where high gain is
required over the audio-frequency range. Since the instrument is operated entirely by
dry batteries, the output is frec frem hum. The cabinet is karge enough to acecnmmodate
all necessury butteries so that the unit is entirely self-contained and readily periable.

An amplifier of this type is extremely valuable for bridge measurements. The high
gain increases the sensitivity of u pair of ordinary headphones by nearly 80 db at 1000
cycles. The logarithmic gain control provides a conveniert means of adjusting the
amplification to a satisfactory value. Provision is made [or plugging in anli-resonant
tuncd circuits across the coupling circuit between the second and third stages of
amplification, This gives a simple and effective means for restricting the amplifier
response to a narrow range of frequencies, 1hns eliminating hurmonics and noise when
balancing a bridge.

In designing this amplifier, it was considered more important to have high gain over
the audiofrequency range than ‘o have an absolutely flat characteristic over an ex-
tremely wide range. The gain is practically constant belween 20 and 10,000 cycles
and the amplifier is still usable at frequencies up to 50 ke although the characteristic
ig not flat.

SPECIFICATIONS

Amplification: Tl gain of the amplifier *hroughout
the greater portion of the audio-frequency range is
approximately 80 db when operating into a high
impedance {1 megohm or more) such as a vacuum-
tube voltineter or a eathode-ray oscillograph. When
operating into a 20,000-0lm load such as, for in-
stance, a Tyre 483-C Output Meter, -he gain is
approximately 77 db. About this same amount of

gain is secured a= 1000 cyeles when operuting into an
average pair of felepnones.

The above figures for gain in the arcplifier repre-
sent merely voltawe ralios and do net take into
acecunt the fact thut the input impedanve of the
amnplifier is generally considerably higher than the
load impedane: connected to the amplifier. Natu-
mll, an input transformer greatly increases the

File Courtesy of GRWiki.org
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sensitivily in cases where the amplifier is operating
from a low impedance. Carc must be taken, however,
{o scg that the transformer does not introduce unde-
sirable hum pickup, cle.

It is also possible te incrcase ihe sensitivity in
many cases by using an output iransformer for
mwatching the oulput circuit to the load. Because of
the high gain of the amplifier, however, it is seldom
necessary lo use either input or output transformers
in order to obluin satisluctory sensitivity.
Frequency Range: From 20 cycles up, the gain of the
amplificr is practically constant throughout the
audio-frequency range, dropping approximately 4 db
nt 10,000 cyeles. The amplifier has sufficient gain at
higher frequencics to be useful for many purposes.
For instance, when operating into 1 megohm the
maximum gain at 20 ke is slightly over §0 db, and
at 50 ke, it is about 65 db.
input Impedance: In onler that the amplifier may
be used directly from convenlional types of piezo-
electric micropliones or vibration pickups, the re-
sistance leak in the input circuit has been mude 5
megohms, The actuanl input impedance, accordingly,
consists of this leak in parallel with » shunting
capacitance. This capucitance amounts lo approxi-
mately 35 puf when the 15U vOLTAGE s on the Low
position. When this awitch is sct on the wian posi-
tion, the effective shunting capucitance is reduced
to approximalely 22 uuf. A series capacilance of 0.02
pl is provided in Lhe input cireuit so that the appli-
cation of a direct voltage to the input terminals will
oot affect the operation of the sinplifier.

Much of the input capacitance is caused by the
binding posts, the eapacitance of the input condenser
and switch Lo ground, ete. For applications where an
extremely low inpul capacitanec is desirable, it is
possible to connect directly to the grid cap of the
input tube, removing the grid elip and thus discon-
necting the standard input cireuit.

Output Impedance: The output impedance of the
amplifier is approximately 70,000 ohms. A blocking
condenser of 1 4f is included in series with the output
terminals so that no direct voltage appears on these
terminals.

- GENERAL

Tuning: A jack marked “F™ is provided on the panel
and connects directly to the grid of the output tube.
An anti-resonant circuit may be connected to a
standard tclephone plug and inserted in the circuit
at 1his point, thus modifying the gain of the ampli-
fier by the frequency-sclective characteristics of the
tuned circuit. The actual impedance of the inter-
stage coupling cireuit is roughly 200,000 ohms,
which should be taken into consideration when de-
signing suitable anti-resonant circuits.

Tubes: The amplifier requires three 34-type tubes,
which are inclwled in the price of the instrument.

Power Supply: Rutteries are supplied. The following
balteries are furnished for the Tyre 814-AM Am-
plifier: two 1.5-volt No. 6 dry cells or cquivalent,
three 45-voll batteries (such as Burgess No. 5308,
Eveready Type 762) and one large flashlight cell.
In eases where light weight is of unusual importance,
Burgess No. Z30P 45-volt or other portable type
batterics may be used in the cabinct-mounted model
in place of the larger batieries listed above.

For use witl: the relay-ruck mounted Tyre 814-ATL
the following hatteries arc used: two Burgess No.
4FA (Little 6’s) or equivalent, three Burgess No.
Z30P 43-volt batteries or equivalent and one Bur-
gess No. 2FBP 1.5-volt battery or equivalent.

Mounting: The amplifier is supplied in two types of
mounting. The Tyre 814-AM Amplifier is mounled
in a walout eabinel having spuce for batteries, The
Tyre 814-AR Amplificr is providel with a pane!
extension for relay-rack mounting. This panel ex-
tension includes battery space and provision is made
for mounting a rectifier-type meter.

Dimensions: Panel size, (width) 12 x (height) 7
inches. Cabinct size for Tyre 814-AM, {width} 15 x
(height) 814 x (depth) 1214 inches, over-all. Size lor
Tyrr 814-AR, {(width) 19 x (height} 7 x (depth) 10
inches, over-ail.

MNet Weight: Tyre 814-AM, 1734 pounds; necessary
batteries, approximately 14 pounds. Trrz 814-AR,
13 pounds; necessury batlerics, approximaiely 714
poimds.

Type Deseription - Cade Wird Price
814-AM | Cabinet Mounting. . . e B APILE $£97.50+
814.-AR I For Relay-Rack Mounting. ... .. ALONE 97.50*

*Price inchides both tubes and batledes.

PATENT NOTICL. See Note 1, page v.
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TYPE 714-A AMPLIFIER

VOLTAQE AMPLIFIER
w-n:-‘ Pt v

MAL ZADID OO
.{'I e ARA

Tyrr 714-A Amplifier is a high-gain, wide-range, a-c operated instrument designed
mainly for use wilth eathode-ray oscillographs. It can also be used as a hridge amplifier
and for many other purposes where a high voltage gain is desired. When used with a
Typr 687-1 Electron Oscillograpli, equivalent deflection sensitivities as great as one
hundred inches per volt can he abtained without appreciable distortion.

The maximum guin of 80 db is obtained with an extremely low hum level, equivalenl
to approximately 10 microvelts on the grid of the first tube. Full output can be
ohtained with any mpui voltage between 10 millivolts and 10 volts. Microphonie
effects are minimized by the use of indirectly-heated-cathode tubes, and the amplifier
is nctually quieter than many battery-operated amplifiers of equal gain.

The circuit is of the resistance-capacitance coupled type using three pentode tubes,
thus providing high amplification over 2 wide range of frequencies,

The frequency range of 5 cycles to 50 ke makes the amplifier extrernely nseful as a
genernl-purpose laboratory instrument, particularly in low-frequency work. The power
supply filter has been carefully designed to prevent self-osecillation at low {requencies
and to insure stable operation. The same model can be used for either table or relay-rack
mounting.

SPECIFICATIONS

Gaain: Tle gain is continuously adjusiable between
2¢ db and 8¢ db, by menns of & gain conlrol and a
switch. With the swilch set at 50 db, the vange of
the gaiu conlrol is fromn 20 to 50 db; with the switch
on 80, the range is from 50 to 30 db,

Frequency Characteristics: The gain at 5 cyeles and
at 50 ke is down 3 db from Lhe flut portion of the
characteristic,

Maximum Input Voltage: 14 volts, maximum peak;
10 volts rms on u sinusoidal wave.

Maximum Output Voltage: 140 volls, maximum
peik; 100 volts rms on a sinusoidal wave.

Load Impedanee: Although the internal output im-
pedance is about 20,000 ohms, the load resistance
shauld not be less than 100,000 ohms for an undis-
torted output of 100 volts. As a bridge null deteclor
this is not important and maximum power gain will
be obtained into a load of about 20,000 ohms. One
ousput terminal is grounded.

Input Impedance: The input resistance is over one
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‘This plot shows hoth the gain and the improvemenl in the frequency ehuracteristic which result when he
Tyer 713-A Aniplifier is nsed with a pair of head telephones. Since, in baluneing bridges, the thresholl of
hearing determines Lhe sensitivily, this quantity is used as the onlinate of the plot

megolum. The shunl capaeitanee is about 15 puf with
the gain switch on 50 and about 40 puf with the
switch set at 80

Power Supply: 110 to 120 volts, 40 1o 60 cycles,
a-¢ mains.

Power Consumption: 25 watls.

Vacuum Tubes: Two 6C6, one %9 and one 50, all of
which are supplied with the instrunient.

Type

Mounting: Wooden ends are nsed for table mounting
and are removuble il Lhe amplifier is to he used on
a relay rack.

Accessories Supplied: Vacunm tubes, 7-fool power
cord, and spare pilot light.

Dimensions: {Lengtls) 18 x (depth} 1034 x (Leight)
7 inches, over-a}l.

Net Weight: 10 pnﬁnd&

Covfe Word Price

T14-A
FATENT NOTICL.

See Note 1, page v.

AURAL $190.00
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TYPE 650-A IMPEDANCE BRIDGE

FOR THE RAPID MEASUREMENT
OF RESISTANCE, CAPACITANCE,
AND INDUCTANCE

A bridge capable of measuring resistance, inductance, and capacitance over wide
ranges and which is always set up und ready for operation is a valuable instrument
in electrical laboratories.

The Tyre 650-A Impedance Bridge is entirely self-contained, including standard
and tone source, and is direct reading over wide ranges of d-¢ resistance, a-c resistance
at 1000 cycles, capacitance and dissipation factor (g) at 1000 cycles, and inductance
and energy factor (@) at 1000 cycles.

Results are read directly from dials having approximately logarithmic scales. The
position of the decimal point and the electrical unit in terms of which the measure-
ment is made are indicated by the positions of two selector switches.

Resistances are measured in terms of a standard resistance arm, reactances are
measurcd in terms of a mica condenser standard, similar in construction to the Tyre
505 Condensers. The accuracy of calibration of the dial on which inductance, resist-
ance, and capacitance are read is 1 per cent. This dial may be set with a precision of
0.2 per cent. The over-all accuracy of results is 1 per cent for capacitance and d-c
resistance, 2 per cent for inductance. The smallest measurable quantities are
1 milliohm, 1 micromicrofarad, and 1 microhenry. Power is supplied from four No. 6
dry cells which operate a 1000-cycle hummer for a-¢ measurements. The bridge may
also be used with an external generator of any audio frequency.

The particular value of this bridge lies in its complete availability and the speed
with which it can obtain such information as the inductance and energy factor of coils,
the range of tuning condensers, the capacitance and power factor of filter condensers,
and similar information which is often suddenly required in the course of other work,

The simplicity of operation of this bridge can best be judged from an inspection
of the panel. The power supply for the self-contained tone source is in the compartment
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at the rear of the sloping panel. The actual balancing is done on twa dials. In imped-
ance measurements the main dial at the right balances for reaclance, and one of the
three smaller dials at the left balaneces for resistunce. In resislance measurements
only lhe mauin dial requires adjustment to obtain bridge balance. The (wo knobs ad
the top extend (he ranges of the halancing dials by the decimal mulliplving factors
indicaied on the engraved sectors. The bridge dials are direet reading, and the hulance
is indicated hy telephones for the 1000-cycle measurements. A gnlvanomeler for

d-¢ halances is ineluded on the panel.

SPECIFICATIONS

Range: The ranges of the instrument wre given in the
tollowing lable. The numerical values ure the rewd-
ings of the calibrated dials mulliplied by 1he seliings
ot the decade seleclor switches.

Miwimum  Muzimwm
Resintance I millioliw I megolim
Cupacitance I microniiero- | 10} nriera-
furadl furuds
Trefuctance | 1 microhenry | 100 henrys
N Y
Dissipation I rfcfm: (\—) ong 1

Fwergy Factor (‘,—\', or Q) .02 1600
Accuracy: The lurge direct-reading (linl covers two
decades, the main ileende being spread out over 12
inches {Lhree-quarlers of the dial). Il may be set to
0.2%.

Accursey of readlngs for capucitanoe amd id-e
resislunee s 1% for e inlermedinle nweltiplier
decades; for induclance, 27%. The acenracy falls off
in the lower ranges beeause of the exlremely snili
ralues to be measured. IL decreases 1o 5% lor very
large values of capacitance and d-cresistance, and 1o
104 Tor large values of inductance.

Accuraey of realing for lissipation factor er for
energy fuctor in terms of ils reciprocal is either 2097
or 8,005, whichever is 1he lurger,

"The frequency of the microphone hnmer is 1000
cycles lo wilhin + 5%.

External Generatar: Provision has been wmade for
using an external generator, although its capueitance
Lo gronned may introduce some errot. Subject 1o this
limitation, the frequeney may be varied over a widle
range fron o few cyeles to 10 ke, The reiwding of the
main dial is tndependent of frequency, while lhe
reathings of the energy aned dissipation faclor dinls
nrust be wultiplied by or divided by Ihe generilor
frequency in kilocyeles lo give the carrect valives.
Provision is mde for aidding external resistance il it
is necessary 1o inerease heir ranges.

Type

650-A

*Witliout hadterics or lelephones,

PATENT NOTICE, See Note 17, paye v.

GALMAKIWY TER FOR

RAMGE

Power Supply: Four No. it dry cells {or the -e
meansurenients and for driving the nicrophone hum-
mer are required, and space far them is provided in
the eabinel. Batleries are not supplied with the in-
strumenl. & higher d-¢ vollage may be connceted to
Uhe bridge for higl-resistanee measnrenenls.

Other Accessories Required: Head Iclephones;
Weslern Eleclric No. 1002-C are recommencled, To
inerease the sensitivity, o Tvre 814-% Amplifier
may be used.

Maunting: Black cruckle-finish  aluminum  panel
mounted in n shielided walnul cabinel.

Dimensions: (Width) 12 x (deplh) 20 x (height) 815
inches, over-all.

Net Weight: 22 pounds without bulteries; 3015
pounds with balleries.

Frice

$175.00*

Code Waord

BEAST

File Courtesy of GRWiki.org
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TYPE 716-A CAPACITANCE BRIDGE

UMEHOWN
OOHOE NGER,

A ACITARL BEEAL
i —

ML -- ~
QENERAL BhbsE DR o .
s T

A capacitance bridge is most valuable when it has self-conluined standards and 18
direet reading in the quanlities which it measures. Considerable tine is gaved by the
climination of ealibration charts, caleulalions, and connection of an external eapaci-
tance standard. This gain is the more importact if at Lhe same time accuracy is nol
sacrificed.

'The TyvrE 716-A Cupacilance Bridge meets lhese requirements to an unisual degree.
It is direc! reading in capucitance over the runge from 100 uul to 1 uf and in power
factor up to 6 per cent (6.06 cxpressed as a ratio) at a frequency of 1 kilocyele. Its
aceuracy is 2 uuf or 0.2 per cent for the reading of the standard condenser and
+0.0005 or 4.2 per cent {of dial reading) for power factor.

The wide capacitance runge is obtained by providing four sets of ratio arms giving
multiplying factors from 1 to 1000 in decade steps. The standard condenser is a
Tyee 722 Precision Condenser calibraled to read directly in tolal cupacitance. The
capacilance seross the unknown terminals is not greater than 1 puf. All eapacitances
to ground of the input transformer and ratio arms are removed from the capacitunce
arms by placing them in a shielded compartment insulated from the grounded panel
and conneeted to the junetion of the ratio arms.

Power lactor is read directly in per cent from the selting of a Typg 539 Condenser
connected ucross Uhe fixed ratio arm, as is the practice in the Schering bridge. Its
12-inch scale is approximaiely logarithmic, so that, while huving a maximnm reading
of 6 per cent, its smallest division near zero is 0.01 per cent, thus allowing the estima-
tion of 0.001 per cent. The accuracy of the power factor reading over such o wide
cupacitance range is made possible by adding capacitance across the lower valued
ralio arms, so that the product RC of all the arms 1s the sume.

For Lhe mensurement of capacitances of less than 100 pef and for greater accuracy,
substilution methods may be udopted. Terminals are provided so that the unknown
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condenser may be connected in parallel with the standard condenser. Capacitances of
less than 1000 ppf may be measured to an accuracy of +2 uuf or 0.2 per cent,
The fixed error may be reduced to £0.2 uuf by the use of a worm correction calibri-
tion of Lhe standard condenser.

Exlernal standards, precision air condensers and standard mica condensers, miy
be used in the substitution method by connecting them and the unknown condenser
lo the unknown lerminals. The internal standard then acts merely as e balancing
condenser. It is, however, in 1his respeet equivaleni to a three-decade mica condenser
becuuse of the unequal ratio arms. An external decade resistor may also be used lo
supplement the power factor dial.

The Tyre 716-A Capacitance Bridge can be used for a wide range of power factor
measurements. [t will measure direetly the power factor of paper condensers having
capacitanges from 100 uuf to 1 pf and all other condensers whose power faclors are
between 0.1 per cenl and 6 per cent. This range will include many siwnples of solid
dielectries in Lhe form of dises or flal plates and liquid dicleetries when used in large
cells. 1t will measure by the substitulion method ihe power factor of condensers,
fixed units, and solid and liguid smmples, having eapacitances less (han 1000 uuf,
and power fuctors grealer than 0.005 per cent. This range includes micn and air con-
densers and all dielectric samples for which guard cireuits are not needed. Approxi-
mately equal condensers having capacilances greater than 1000 puf may be compared
to an accuracy of 0.2 uuf or +0.02 per cent in capacitance and 0.00005 or 2 per cent
in power factor. This allows the accurate adjustment of condensers to a definite
standard, the sorting of groups of condensers, and the intercomparison of primary
and sccondary standards.

The bridge may be used at frequencies other than 1 ke over the audio-frequency
range from 60 cycles to 10 kilocyeles. Since the reading of the power factor dial is
proportional to frequency, other means for providing the necessary resisiance balanee,
such as a series decade resistor, mnust he used at hoth extremes of frequeney.

The generator may be connected to the bridge either across the ratio arms through
the shielded transformer, which steps up 1 10 4, or between the junciion of the ratio
and capacitance arms. The vollage applied to the bridge is limited in the former case
to 100 volis and in the latter case to 700 volts when the ratio arms are equal.

The bridge is furnished for mounting with its panel vertical on a standard relay
rack, upon which may also be mounted the oscillator and amplifier. With no change
in shielding, it is also furnished mounted in a walnut cabinet.

SPECIFICATIONS

Ratio Arms: The arm across which the power factor
condenser is connecled has a resistance of 20,000
ohms. The other arm has four values, 20,000 olims,
2000 ohms, 200 ohms, 20 ohms, praviding the four

Ranges: Dircct Heading — capacitunce, 100 uuf to
1 ul; power factor, 0.001% Lo 6%; (0.00001 Lo 0.06
expressed as a ratio).

Snbstilution Method — capacitanee, .1 ppl to

1008 wuf with internal stundard; o 1 pf with ex-
ternal standard.
Accuracy: Direct Reading — cupacitance, £0.29 or
+2 pef x multiplier reading; powcer factor +0.0005
or £2 of dial readiug.

Substilniion Mecthod ~ capucitince 2 ppf or
£0.2%; power factor, £0.00005 or +2% for change
in power factor observed.

niuitiplying fuctors 1, 10, 100, 1004, Suitable con-
densers are placed scross these arms, so thut the
product RC is constant.

Standards: Capacitunce, Trre 722 Precision Con-
denser dircet reading from 100 guf to 1100 ppl; power
factor, Tyre 539-T Condenser calibrated dircetly in
power factor at 1 ke with semilogurillimic scale.
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Shielding: Ratio wrms, power factor comlenser, atul
shieleled transformer are enclosed in an insulaled
shielel, The unknown terminals are shiclded so thai
the capacitance across Lhem is not greater 1han § puf.
A metal dus! cover ad 1he aluminum panel form a
complete external shield.

Frequency Range: All calibralion adjustiments are
madde at ¥ ke and the aecu
hold for an operating Frequency of 1 ke, The bridge

vy slatements ahove

can he used, however, al uny trequency hetween G0
exeles and 10 ke Power lactor readings must he cor-
reeted by multiplying the dial reading by the fre-
yueney in kilocyeles.

Voltage; Vollage applied ab 1he GExeRATOR termi-
wls is stepped up by i L-lo-+ ralio shiclded trans-
former. A maximum of 23 volls can be applied lo
e transformer. 1f desived, power can be applied to
the bridge between Lhe juncilons of Lhe pairs of

Type - D_e.vcr'i;_xt-ion
T16-AR For Relay-Rack Mounting. ..
T16-AM Cabinet Mounted. . ...

resistance and capacitance sris, With equal ratio
arms, 1 maximum of 700 volts cun be applicil.

Mounting: The hrilge is normally supplied {or
monnting on g 19-ineh relay rack. Cabinel mounting
vint also be supplied.

Accessories Required: Oscillulor, amplifier, anil
lelepliones ur reclifier meter, Oscillalors are listed on
pages 62 to 70, Tyre 814-A Amplitier (sec puge 71)
is recommended.

For substilutivn measurements, o balaneing cons
denser is nevded. This may be either an air dieleetric
molel, sieh as Tere 286-L and Tyre 539-C, or a
fixed mica condenser of the Tyre 505 series.
Dimensions: (Lengtl) 1% x (leight) 14 s (depth}
% inchies, over-ull.

Net Weight: 41 pounds, relay-rack model; 52
pounids, cahinet model,

. Code Word » Price
BONUS $335.00
HOSROM 3560.00

GENERAL

PATENT NOTICE., See Noie 17, puge v

TYPE 516-C RADIO-FREQUENCY BRIDGE

While hridge methods have heen standard practiee for direcl-current and audio-
frequency measurements, bridge cirenits suituble for use at high frequencies have not
heen available, Bevond a vaguely defined limit of about 50 ke, volt-ammeter and
resonanl methods have yielded somewhat ambiguons results, and there has been a need
of some more satisfactory measurement means at Lhese frequencies.

The Tyre 516-C Radio-Frequency Bridge makes possible lhe measurement of
impedance up 1o a frequency of about 5 megaeyeles,

The most imporlant single developmient in connection with the bridge is that of the
consLant-inductance decade resistor. This device permils compensation of the residual
induetanee in the resistanee arm by means of a constant inductance in an opposile ann,
anel results in 2 resistance arm which can be changed in balaneing the bridge without
introducing any change in Ihe induclance or capacitunce relalion,

The Tyrr 516-C Bridge is direct reading up to 110 ohms and 1150 uuf. For the
measurement of inductanee or of higher vidues of capacitance, a small fived condenser
may be placed in series with the unknown. When the resistance of the unknown is
above 111 chins a parallel condenser or a comnhbination of series or parallel units can he
selected Lo produce a balance. While in neither of these cases is the bridge direet read-
ing, the necessury calenlations are not difficull. The substitution method for eapacilance
and resistance mensurements is reeommended where precise resulls are desired. When
the bridge is used as a direct-reading instrument, some aceuraey is sacrificed. The over-
all aceuracy ofiainable is, however, extremely good in the range where the bridge is
direct reading. Kven at frequencies in the viemity of 5 Me, the direcl-rending accuracy
is about & per cent, At broadeast frequencies it is aboul 1 per cent.

80
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A particularly important application of the bridge is in the measurement of antenna
characteristics. The bridge mnethod has several advantages over resistance-substitution
or resistance-variation methods. These include low power requirements with a general
simplicity of the apparatus and procedure. Other types of measurement conveniently
made with the bridge inchule frequeney characteristies of radio-frequency coils and
chiokes, and inductance and power-factor measurements on all classes of impedance at
high frequencies

The accuracy, wide range, and ease of operation of the Typrg 516-C Radio-Frequency
Bridge make 11 the most salisfactory deviee available for radio-frequency impedance
measurement. It should be emphasized, however, that the bridge requires an apprecia-
tion of the fundamental problems invaived in high-frequency measurement on the part
of the user if erroneous results are not to be obtained. Stray capacitance, the reactance
of leads, and contact resislance, factors which are negligible at lower frequencies, are
often an appreciable part of the impxlance measured at radio frequencies. A recog-
nition of the importance of these factors is necessary to a correct interpretation of the
results. In the hands of those possessing experience in the technigue of high-frequency
measurements, this bridge wiil fill a long recognized need and will give dependable and
acenurate resulls,

SPECIFICATIONS

Capacitance Range: Muin dinl, 40 uuf-1150 yul;vernier  Resistance Range: 0.1 ohin 1o 111 ohms. The range
dial, = 0.1 gul-10 wef. The range can be extended  can be extended indefinitely by using a known con-
indefinitely hy using a series condenser, denser in parallel with the unknowa.

81
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Power-Factor Renge: 0.005% to 39 at 1 Me.

Frequency Range: 500 ke to 5000 ke with output
transformer furnished. With suitable output trans-
formers and ratio arms (see below), range can be
extended down to include audio frequencies.

Accuracy: As g direct-reading bridge, £5 uuf or
+1% at 1 Me [or meesurements of capacitance,
+0.2 Q or +2% for resistence, and +0.001 or =59
for power factor. With substitution methods, preater
acouracy can be obtained.

Accessories Recommended: The bridge is supplied
with 1{Ml-ohm ratio arms and a 516-PL0 output
transformerforthe 500-ke to5000-ke band. A suitable
radio-frequency generator and delector wre required.

Type
516-C T
PATENT NOTICE. Ser Notes 3, 10, 17, page v.

The Tyre $84-A Modulated Oscillator (see page 69)
is suggested. As a deteclor, a radio receiver covering
the desired range, or a Tyrg 619-C or Tyreg G19-D
Heterodyne Detector, may be used (see page 45 or
Bulletin 11).

Condensers: If measurements outside the direcl-
reading range of the bridge are to be made, plug-in
fized condensers are required. Tyre 505 Condensers
are recommended. A set of four of 1hese with capaci-
tunces of 100 gpf, 2000 uuf, 500 uuf, and 1000 gpf, re-
spectively, is adequate for most purposes. (See page
37.)

Dimensions: (Length) 18 x (width) 12 x (heighl} 8
inches, over-all.

Net Weight: 2134 pounds.
Code Word Price

$225.00

[
| BATCH |

ACCESSORIES FOR TYPE 516-C RADIO-FREQUENCY BRIDGE

By changing the ratio arms and shielded transformer, the frequency range of the
Tyre 516-C Radio-IFrequency Bridge can he extended downward to frequencies as
low as 60 cycles. For a discussion of Jow-frequency measurements with this bridge, see
the General Radio Fzperimenter, Vol. X, No. 10, Murch, 1936,

Ratio arms and transformers for frequencies other than 1 Me are listed below. The
resistance of the ratio arms is chosen to make the power-factor dial read correctly at the

frequency specified.

Transformers are fitted with plug bases to fit the jack plate in the bridge.
For frequencies below 150 ke, the Type 814-A Amplifier (page 71}, used with a Luned
cirenit, and the Tyri 726-A Vacuum-Tube Voltineter {page 116) are recommended for

use as the bridge detector.

RATIO ARMS FOR TYPE 516-C RADIO-FREQUENCY BRIDGE

Type _R!wfstance  Frequency Cfde ﬂfd - Price
516-P2 10 10 Mc | ADAPTORANT $6.00
*516-P3 100 @ | 1 Me ADAPTOREUG 6.00
516-P4 1k 100 kc ADAPTORPIG 6.00
516-P5 10k 2 10 ke ‘ ADAPTORTOE 6.00
516-P6 100k @ | 1 ke ADAFTORTOP 8.00
514-P7 1667 k 2 60 c I ADAPTOLVIZ | 15.00
SHIELDED TRANSFORMERS
) _Typc - Frequency Range " Code Word P _Prics_
*516-P10 500 ke — 10 Mc l ADAFTORWAY $8.00
578-AR 50¢ — 10ke | TABLEMOUKT 20.00
578-BR 20e¢ — 5Ske TENORMOUNT 20,00
578-CR ke —500 ke | TEPIDMOUNT 20.00

* I'urnished with the bridge.
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TYPE 667-A INDUCTANCE BRIDGE

The problem of the aecurate measurement of small inductors having low € at audio
frequencies, such as are used in increasing numbers in modern radie receivers, has not
been satisfactorily met by the standard types of bridge circuits which have been avail-
able.

Their measurement, when made on the usuul Lype of bridge, is subject to three
sources of error: the sliding zero balance occurring when two inductors having energy
factors (@) belween 0.1 and 10 are compared, the inductance variation of any decade
resistor altered in either arm, and the cnergy faclor of the resistance in any bridge arm
becuause of cupacitance in parallel with it.

All inductance bridges have l:een subjeet to one or niore of these errors, but they
have been negligible in measurements of large inductances of relatively small resist-
ance. When dealing with small coils of low @, however, they may cause errors of
several per cent in the measured result.

In the usual inductance bridge the balances for resistance and induciance are not
independent. The final balance point, therefore, is not unique and can be recognized
only after comparing a suceession of balances, t.e., a sliding zero bulance is encountered.
In the Tyre 667-A Bridge this difficully is eliminaled by placing a small variable in-
ductor in series with the unknown inductance, thus allowing an inductance balance
which is entirely independent of the resistunce halance.

An inductanee-compensated resistor (similar to Tyre 670 Compensated Deende
Resistor) is used to eliminate the effect of reactance changes when obtaining the re-
sistive halance. The constant residual inductance of the resistance decades is compen-
sated for by a small change in the standard inductor. The result is a bridge that has
independent balance for resistance and inductance, is capable of measuring inductance
with an aceuracy of 0.1 microhenry, and which is direct reading.

Terminals are provided so that the bridge may be used as a resonance hridge for
measurements such as the ratio of a-c¢ to d-¢ resistance. The d-¢ resistance can be
delermined on the bridge by using a battery and galvanometer in place of the usuul n-¢
generator and detector.

File Courtesy of GRWiki.org

BRIDGES

83



BRIDGES

[Using a substilution melhod of mensurement, inductance standards belween
1 millihenry and 1 henry can be intercompared Lo an aecuraey of (103 per cent,

SPECIFICATIONS

Range: Livluctances frmn 1 moerohenry 1o ¥ lienry.
This inductance may be associated with a value of
t) us low as 0,06 al | ke

Accuracy of Measurement: luduciances van he
messuresl al o Freguency of | ke with an aceuracy
al .29 or 0.1 wicrohenry, whichever is the larger.
For ineasuretents witli the salliplier set at ©x 100,
Lhe acetaey s 049

Frequency Range: The frequeney range extends from
60 eyeles 1o 10,000 cyvles when projer power source
aned null delector are used.

Ratic Arms: One ralio arm consists of 4 valoes: 1
olun, 10 ohns, 100 olung, or 100G okns. The other

is a l-willihenty toroid worwnd on an isolanlite form.
The rvesistance stamdard is a compensated decade
reststance with oo range of 0 to 111 ohms,
Shielding: The cabinet is completely shielded and
the bridge arms are shieliled from each other. The
fupnt transtormer is completely shielded.
Accessories  Required: Power supply — General
Raclic Tyee 508-A Oscillator reconmnended: ampli-
lier — General Radin Tyek 814-A recommended;
Lead telephones,

Mounting: The instrumen! i8 supplied in cabinel
imounting only.

Dimensions: (Lengih) 1715 x {width) 18 x (height)

GENERAL

915 inches.
Net Weight: 3083 pounids.

arin 15 a condinuously adjustable lecade resistor of
111§ ohms. The seli-corttnined iraluctanee standard

Price
$325.00

Tupe Codde W ovd

667-A

AFRINE

TYPE 544-A MEGOHM METER

Convenienl portable instmunents have nol previonsty been available for the direcl
measurement of high resistances. 'The equipment available has involved either o sensi-
tive deleetor in the form of a wall galvanomeler, or w high impressed voltage luken
from a hand-cranked generator. The application of vacoum-tube melhods to {his
problem has resutted in @ materially simplified device. The Tyrr 3+4-A Megohm Meter
consisls of a resistance bridge luving 2 vacunm-tube volimeler as Lhe nult detector.

The sensitivily is sufficient so that the indicating meter may be a pointer-type
galvanometer, The bridge is balanced by means of a logacithmically tapered rheoslal
calibrated directly in megohms over two decades from 0.1 megohin to 10 megolims.
The lurger deeade from 1 megoblin 1o 10 megohms covers three-cuuarlers of the dial, or
5334 inches, and provides approximately conslant fractional aceuracy of reading. live
multiplying factors (0.1, 1, 10, 100, and 1000) are provided by a swileh which varies
Ihe resistanees in lwo arms of the bridge in decimal steps. The complele range of the
bridge is six decades from 0.4 megohm Lo 10,000k megohms, wilh a tolal scale length of
44 inches,

This range of resistunce covers most of the high resistances met will in prachice. All
grid leaks and coupling resistorsfor vacuun lubes may be measured. The insulation
resistance of all low-voltuge electrical apparatus, such as molors, transformers, and
healing devices; of sufficiently long lenglhs of high-voltage eables; of paper condensers;
and of slabs of most insulators may he deterinined. The extremely long scale allows
the effects of temperature and Tumidity on insulating materials to be studied.
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SPECIFICATIONS

Range: 10,000 € to 10,000 M€ covered by a dial
and G-posilion nulliplier swilch, Resislunces up to
100,000 M2 can be measured by indirect methods.

Accuracy: To within 3% helween 1000 G and
100 M @ and to within 5% between 190 M and
10,000 M @,

Dial: The 2-decnsle dial is individually engraved-
Over the main decade, the scale is approximately
logurithmie, thus giving constant fractional aceuracy.

Null Indicator: Balance is indlicaled hy the
zero-center galvimomeler on the panel.

Tubes: One 32-type, supplied
with the instrument,

Extranecus Voltages: The megolim meler operales
1o best advanlage on resislors across whica there are
neither a-e¢ nor d-e vattage drops. The efects of con-
stanl mnplituwle a-¢ voltuges up to about 10 volts,
rins, aud stewdy «J-¢ voltages up to about 4.5 volt
can be allowed for, bul erratic voltage varialions and
vollages greater than those mentioned above render
lhe instrument inoperative.

Power Supply (Batteries): Filament, two No. 6 dry
vells. Plufe, two 45-volt block batteries, Burgess No.
4308 or equivalent. Space for wmounting all hntleries
is provided insile the cabinet. Connections. are wade
by a F-prong plug and coded cable supplied. Bai-
teries are not supplied with the instrument,

Type - Deseripiton
544.A I Megohm Meter .. . :
544-P1 | Power-Supply Unit.. . .|

Power Supply (60-cycle ac): A
Trrr 544-P1 Power-Supply Unit that
fits the baitery comparlment can be
ordered separately to supply both plate and
filinment power from a 115-volt line. The one 82-type:
tube, one 874-1ype tube, and Lhe line cord requirerd
are supplied. Pawer Congumption, about &b watts,
Dimensions, 7% x 73g x 519 inches. Net Weight, 914
pounds. {Fee price list helow.)
Mounting: Mounted in shielded ouk cabinet.
Dimensions: Cabinet wilh cover closed, {widih} 314
x (length} 2214 x (height) 8 inches, over-all.

Met Weight: 1534 pounds without balteries or T'vrE
314-P1 Power-Supply Unit; 2614 powds wilh bat-
leries; 25 pounds with Tyre 544-1"1 Power-Supply
TUnit.

s Cote Woard Price B
ALOOF ; $165.00
ALOGOFAPACK | 35.00
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TYPE 293-A UNIVERSAL BRIDGE

N TIHRal GG
T A e

SEmRAL Ralnd GO,
[ot=rtgay

The Typr 293-A Universal Bridge is designed to present a fundamental circuit
which may be connectled to produce a wide variely of standard direct- and alternating-
current bridges. The instrument consists of three resistance arms and a terminal board
by means of which the various circuits can be set up with plugs and jacks. The bridge
arrangement permits the measurement of inductance, capacitance, and resistance over
a wide frequency range (0-50,000 cyeles). It can also be set up as a frequency meter.
The instrument has, therefore, a much wider gencral usefulness in a college or meusure-
ment laboratory than the usual form of permanently connected bridge circuit.

The resistance arms of the bridge consist of two similar arms, each having a total
resistance of 11,110 ohms in four deeade dials (1, 10, 100, and 100¢ chms), and a third
arm having resistances of 1, 10, 100, 100, and 10,000 chms.

The bridge elements are shown diagrammatically in the accompanying drawing,
which illustrates the points in the circuits where terminals are located. The bridge
circuit is shown connected for the standard Wheatstone bridge. The dotted lines are
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Schematic diagram of o Tyee 298-A Uiiversal
Bridge set up for measuring resisiance

connections made by means of the plug
conneclors on the terminal hoard. The
plugs are arranged in two groups, cach

group terminaling elements of one side of
the bridge. The plug arrungement permits
the conneetion of additional elements in
series with any of the hridge arms. The
inpnt and output (power and null de-
tector) eircuits can be brought ont direetly
or through transformers for which plug-in
jacks arve provided.

Wiien used for resistance measurements
no additional standard is reguired, the S
arm of the bridgebeing used as a standard.
For induelance and eapacitance measnre-
meints, an exlernal standard is required.
The bridge does not ineclude a null de-
lector or power supply.

SPECIFICATIONS

Bridge Arms: The A and B arms each consist of four
tlecade resistors covering a4 range of 1 ohm to 11,110
chms in 1-ohm steps. The § arm is a resistor with 1-,
10-, 10¢-, 1000-, and 10,000-0luy sectigns, The char-
acleristics are similar to Lthose of the T'ver 6(:2
Deeade-Resistance Box.

Awceuracy: All resistors ave wiljusted Lo willin 0.1
uof the specified] value except the 1-ohm unilg which
are adjusted to within 0.2597.

The absolute accuracy of measurement, of course,
will depen! upon the aecuracy of the standard.
Frequency Range: The bridge can be used at all fre-
quencies from direct current up to 50,000 cyeles.
Shielding: ‘I'he cabinet is copper lined, and the A, B,
and 8 arws are shiclded from each other. The punel
is shielded over the A and & urms.

Accessaries: To lacililate making the conneclions
required by this fHexible bridge, there wre supplied
with each instrument 10 double plugs, 2 double
shielded conneetor cords, and 2 single cords.

Yor suggestions as to Lhe choice of suitable stand-
ards, sources of power, and null indicators, consuit
the section on bridge aceessories, page 43, Shielded
imput aml oulput transformers and Tyree 293-P3
Slide-Wire Resistors are described below.

Dimensions: Punel, (widih) 1524 x (depth) 1633
inches. Cabinet, (heigh!) 824 inches, over-ull.
Net Weight: 2124 pounds.

(ade l'Vm’d_ g &.ice_

|
$140.00

e
203.A |

: | BACON

TYPE 293-P ACCESSORIES

In using the Typr 293-A Bridge for allernating-currenl measurements, shielded
mput and output transformers are desirable. The following transformers are available
and are satisfactory for measurementsin the audiofrequency range. Botli transformers
ean be used with either coil as input or output.

When the unpedance under measurement is low, i1 is desirable to extend the range of
the bridge arms downwurd. This nay be done by the use of one or two Typrr 203-"3
Slide-¥ire Resistors, a shielded resistor calibrated directly and having a range of 0-1.3
ohm. The slide-wire ealibration is accurate to 0.02 ohm at any setting. The unit is
arranged for plug mounting on the bridge terminal board.

Turne  Inductance Frequeney Carcust Impedance Net Code
_Type Ratio  High Side Range Iligh Side Low Side  Weight Word Price
293.P{ 5:1 ‘ 250 ‘ S0-3000 cydes 2700 §2 ‘ 300 1 2 lh. vapce | $12.00
293-P2 | 2.55:1 25h 50-5000 cycles | 25,000 Q | 4000 2 b, BAFFY 12.00
293.P3 | Slide-Wire Resistor, 0—1.3 Q ... .. ........ .. ...... ... 8 oz. BAGGY 20.00
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TYPE 561-C VACUUM-TUBE BRIDGE

An important group of measurements ordinarily taken by means of hridge methods
is that of the dynamie characteristics of vacuum lubes. These paramelers, amplifica-
ljon constant, mntual condnetance, and plate vesistance, change under the influence of
clectrode potentials, and the manner in which these changes take place determines the
usefulness of he tube for many applications. Both the tube and set manufacturers
reqaire a sinple and acetrale means of oblaining data on Lhese eharacteristics. Tyee
561-C Vacuuin Tube Bridge is desigued lor these measurementls.

The procedure in making measuremenls is simple and straighlforward, and 1
exactly the same for the three coefficients: amplification [actor, plate resistunce, and
transconductance. A three-position switeh is turned to whichever quantity is desired,
mulliplier switches are set ab the uppropriate value for the lube being tested, and
halanee is obtained by adjusling a three-decnde atlenuator and a variable condenser.
Al balance the decades vead dircetly, to three significant figures, the quanlity being
mensured.

The three main lube paramelers are measured independently, 4., none of the
balances depends in any way on any other so that independent cross checks can e
obliined from the known relationship among the three coeflicients. Negalive values
of the tube coefficients may be measure:l as readily as positive values.

The bridge embodies new micasuring cireuits and o more satisfactory methad of
balancing out the effects of the tube inler-clectrode capacitances than has hereloflore
been available. Nol only is the aecuruey of the measurement thereby considerably
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improved. but all three of the usnal parameters may be mensured independently over
a much wider range. For instance, the mutual conduetance of a tube having a
high value of grid to plate capacilance can he measured without any error from this

enpacilance,

The measuring cirenits and the tuhe-control eirenits may be separated by opening
link connectors on the tap of 1he panel. This nol only Twilitates Lhe testing of tubes
associated with other control apparatus, but also makes it possible by changing the
cross connections in a very simple manner to measure grid-circuit parameters, or

parsimeters referred Lo any pair of eleclrodes.
The tube cireuits have large enough current-earrying capaeity and sufficient insula-
Lion so that low-power transmitting tubes may be lested in addition te receiving tubes.

SPECIFICATIONS

Range: Amplification Faclor {¢); 0001 ta 10,000,

Dyuamic internal plate resistance {r,); 30 ohis
1o 20 megohms.

AMutual conductanee {s,); 0.02 Lo 20,000 micro-
uilins.

Under proper comlitions, e above ranges can be
wlso Le

exceeded. The various parameters can

mieasured willy respeet Lo various elements, such as
sereen gridls, ete. Negative, as well s positive, values
ezt be mepsured,

Range of Tubes Covered: All slandurd {our-, five-,
six-, minl seven-prong receiving Lubes can be meas-
ured on this instrinnent without the use of adapters,
except Lhat five-, six-, or seven-prong lubes not
having separade healers require the use of o single
Tveg 561-1*2 Universal Adapler lornished with the
bridge. Aswitch is provided for switching the control-
gridl eouncelion Trom Lhe hase 1o the =ap.

An oelal adlapter is also supplied, by means of
which all octal-base tubes, cither gliss or metal,
cant be tesled with any desired conneclions o Lhe
electrodes.

The Universal Adapler supplied permits  the
Lesiing of tubes wilh non-standard hase conneclions.
Unmounted tubes are vonnecled direetly to the
panel binding posts for lesl measurenients.

The tube circuils lave large enough enrrenl-
carrying capacily and sufficienl insuiation so that
low-power transmilling lubes may he tested in
adelition to receiving lubws. dMaximom allowable
plate current is 150 milliamperes and maximum
plate voltage is 15301 volls.

Filament Supply Circuits: A double-range rectifier-
Iype allernating-eurrent and direct-enrrent filument
voltmeler and a sonree of alternaling-currenl liealer
power ate contained in the inslrument, No external
filament eonnections necd be made for allernating-

Type

enrrenl tnbes, unless voltage greater than ¥ volts
ar cwrrentl greater Ui 3.5 swnperes is regquired. The
filament rheostal Tor divect-current filsment supply
Lias o enpaeity of 730 millizmperes.

Wheit nieasuring alternaling-current heated Tubes,
e breidge requires eonnection Lo souree ol 115-
voll, &0-cycle aliermating eurrenl.

Electrode Voltage Supply: Hatleries or suitable
power supplies are Becessary for providing Lhe
varions vollages reguired by the tube under lest.

Bridge Seurce: A source of 1000 eycles is required
The Tyes 508-A Awdio Oscillator is suitalile for this

PUrpOse,

Null Indigator: & suitable null indicalor ia reguired.
The Tyre R14-A Amplifier used in conjnnetion with
a sensilive poir of telephones is recommended for
I his puirpose.

Constructional Features: ‘The lower lall of the
front munel of the instrument contains the special
hridge cireuit used in messuring the cocfticients.
The upper half of the panel conlains tube sockels,
alternating-current Glament. supply, filamenl voll-
meler, theostals, terminals for verious voltages, anc
terminals For direet conneclion of an external lube
to the hridge cireuil. This arrangemenl provides the
greates! fexibility for general nse,

Mounting: The instrument. is mounted on o black
erickle lacguered aluminumn panel and is furnishesd
in a polished walnut eabinel. A leatherelle cover is
supplied to protect the msiramenl from dust when
not 1n use.

Dimensions: (Length} 1834 x (widih) 1334 x (height)
11 inches,

Net Weight: 45 poutuls,

Code Word Priee

561-C L

PATENT NOTICE,

Bee Nole 17, payge v.

$375.00

| HEIGE
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TYPE 625-A BRIDGE

This instrument consists of u skeleton
bridge cireuit, of which one arm contains
a 10,000-ohm direct-reading logarithmie
rheostat, and the other three uarms are
brought out to pairs of terminals on the
panel, making provision for plugging in
standard and unknown units to obtain
a variety of cireuits. A 1000-eyele a-c
voltage source is contained in the bridge.
When assembled with the properstandards
this bridge substantially duplicates the
Tyee 650-A Impedance Bridge in per-
formance.

SPECIFICATIONS

Range: With the recommended accessories the
ranges are: for resistance, 1 milliohm to 1 megohm;
for capacitance, 1 micromicrofarad to 100 micro-
farads; for inductance, 1 microhenry to 100 henrys.

Accurscy: The accuracy of results depends upon
the type of standards used., With the accessories
recommended, an aceuracy of 2% for measurements
of inductance, capacitance, and d-c resislance can
be oblained. The accuracy of the component parts
of the bridge itself is 19. The frequency of the
microphone hummer is 1000 cycles to within + 5%,

Power Supply: Two 414-volt baticries (Burgess No.
2570, Eveready No. 711, or equivalent) for the d-c
mesasurements, and for driving the microphone hym-
mer, are required, and space for them is provided in
the cabinet. Batteries are not supplied with the jn-
sirument. An external a-c voltage source having any
frequency up to 5000 cycles may be used.

Accessoties Recommended: In addition to head
telephones for a-¢ measurements and a zero-center,
200-ua, full-scale galvanometer for d-c measure-
ments, purchase of the following units is recom-
mended if the full range is to be covered. Omission
of some items is possible if narrower ranges are
satisfactory.

_  Type B Description
695-A Bridge ... ... ..
625-P1 | 1-uf Condenser. . .. ..

PATENT NOTIGE, Sec Note 17, page v.

Condensers
1—TyrE 505-¥ ¢.001uf

Resistors
1—Tryrr 500-A 1§

1—Tyer 500-3 10 Q 1—Tyrr 505-L  §.01uf
1—Tyrr 500-D 100 1—Trre 625-P1  1-uf
1—Tvee 500-H 1000 Q Condenser

2—TyPE 500-J 10,000 @  (Adjusted to within +2%.
1—Typr 526-B Mounled ]s)sigm(;ﬂfl?:ss, o%ﬁ-nﬁ. lNci

Rbeostat and Potentj- Toiebt: 4 ounces)

ometer required for
Dissipation and Energy
YFactor Measurements,

Mounting: This instrument, js assembled on 2 black
crackle-finish aluminum peanel and mountcd in a
shielded walnut cabinet. A drawer in the lower part
of the eahinet provides space for storing the stand-
ards suggested.

Dimensions: {Width) 9 x (depth) 18 % (height) 7
inches, over-all.

Net Weight: 3 pounds without batteries; 11 pounds
with batteries.

_ CodeWord _ Prie
BEACH $65.00
RAIZE 2.00
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TYPE 578 SHIELDED TRANSFORMER

This is an audio-frequency bridge transformer having two shields, one around exch
winding, The shields are separated by an air gap.

The primary and secondary windings have less than 0.3 uuf direct intercapacitance
and hence will isolate a bridge from changes of clectrostatic potential in the gencrator
circuit. At the same time the correct connection of the shields places a capacitance of
only about 30 uuf across either the nnkncwn or the standard arm of the bridge in
exchange for the lurge generator-te-gronnid eapacitance that normally exists. The
iron core laminations are eflectively grounced by means of a copper shield.

The wide frequency range and the fact that the same transformer may be used in
either direction adapt this transformer to the requirements of a large proportion of
a-e¢ bridge measurements.

A discussion of the characteristics and uses of these {ransformers appeared in two
issucs of the General Radio Erperimenter— April, 1934, and October, 1935. Copies
will be sent upon request.

SPECIFICATIONS
Impedance Range

Type Frequency Hange Primary Secondary
578-A,-AR,-AT | s0cyclestoloke | 50 QtoSK @ 1K 2 10 100K @
578-B, -BR, -BT 20 cycles o0 3 ke 60 Q to 6K £ 1K 2 to 120K 2
578-C, -CR, -CT 2 ke to 500 ke | 20 0 to 2K @ 1K Qto 0K Q

Ratio: The transforner has o turns ratio of 4:1. It
may be used in either direction.

Frequency and Impedance Range: See table.
Capacitance: The direct capacilance between pri-
mary and secondury windings is less than 0.3 ppf;
that between the primary and secondary shields is
less thun 30 uuf.

Shielding: Each winding is separately shielded,
and a third shicld effectively grounds the core
laminations.

Mounting: Three types of mounting are available:
(1) mounted in a Model B case (see page 141) wilh
windings and both shields brought out to solder-
ing lugs; (2) same as (1} with a plug base for use in
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Trre 516-C Wadio Prequency Bridge; (3) mounted
in elamps with oo externad shield, leads lerminaled
on saldering Iugs. This model & [or use where ex-
ternal shielding is provided by the user. All thiree
types are itHustrated on page 91.

Dimensions: Dimensions for Mode! B case are given
on page 141 The over-afl height of -R models is
3% inches, including plugs. Dimensions lor -T
morlels are 284 v 284 « (height) 474 inclies, over-ull,
Net Weight: -1 imulels, 284 pornuls; all others, 214

ponnds.

Type -  Moumg Code Hord Price
578-A Model B Cuse . TARLE $15.00
578-B Model: BB Caseson o cavsismss s TN 15.00
578-C | Model 1§ Case. . ok ey R e 1 1 137 15.00
578-AR | Plug-in tor Tyre 316-C Radio-Frequeney Bridg«aI TARLEMOUNT | 20.00
578-BR Plug-in for Tyrz 516-C Radio-Fregqueney Bridge!  rEnowyount | 20.00
578-CR Plug-in for Tyre 516-C Radio-Frequency Bridge| rembyoosT 20.00
578-AT Without case, inclamps, - ... . | rakLErLACE 12.50
578-BT - Withou! case, inclunps. .. . TENORPLATE 12.50
578-CT | Withnut case, in clamps. TEPIDPLACK 12.50

TYPE 610-A RATIO-ARM BOX

A ratio-arm box s o suitable nueleus
aronind which to design any bridge civenit.
Il conlams a pair of ralio arms giving
ralios from 0,001 to F000 in Lwelve sleps,
The swilches as well as the individual pre-
cision resistunce cards used in the ratio-
armn box are similar to those employved in
the Tyee 602 Decade-Resistance Box,
(Sce deseription on pages 12 and 14.)

SPECIFICATIONS

Resistances: Fach arm, 1,
ohs.

3,00, 80, 100, 340, 1000

Type of Winding: Ayrton-Perry, manganin wire,
Avccuracy: Correct al hox lerniinals lo within 0,256
for T-ohim aml 0.1%; for other units, respectively.

Switches: Tyre 510-11, 7-point. Enclosed eontacts.
P

Mounting: Switches and terminals mounled on

Type
610-A

black erackle-iinish aluminum panel and enclosed in
a ghiclded walnut cabinet.

Terminals: Jucl-top binding posts with separule
groutd terminal.

Dimensions: (Length) 784 x (width) 3 s (height) 514

inches, over-all,

Net Weight: 454 ponuds.

Frice

$32.00

Corle Werd

HAGID
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BRIDGE ACCESSORIES

Al bridges require for their operation a power source, a null indicator, and compari-
son standards. Other aceessories are {ransformers for matehing the impedances of the
power sonree and null indicator to the bridge, amnplifiers, filters, Wagner ground,
valvanometer shunt, and separale ralio s, These aceessories are lisled in Lhis

section with a hrel discussion of thelr relitive merits and a reference i the seclion

where they are fully deseribed.

POWER SOURCES

For single-frequency measurements, Ty 813-A
and Trew 813-B Audio Oscillalors will Te fonmed
sutisfactory; for measurements al o mnnber ol fived
frequencies, Tyee 308-A Oscillutor is recommended,

Tyre 718-% or Tvie 613-B Beat-Frequency Oscil-
lator should be nseil where the operating lrequency
must be conlinuously adjustalle.

fype Frequency Power Qutpt Puye Prire

K13-A 1000 eveles [ 20 mw. i F44.00

819-B f 1) eveles 20 mw, 68 300
5 o

ER | [200, 300, 400, 60, 800, 1000, o P e
| 1600, 2000, S000, a0 1000 cycles | | |

714-A ! 1020000 eyeles 2 watls 64 185.00

813-13 10-11,500 cyeles 15 mw. &1 210100

STANDARDS AND BALANCING REACTANCES

The Trre 602 Decade-Regisianece Buses, Tyre
525 Resistors, 'Fyrre 800 Resistors, Tyre 106 Stand-
ard Induelances, Tvrr 722 Precision Comdensers,
and Tyre 509 Stawdard Condensers may he nsed

Tugirument

Tvre 602 Decade-Tesistance Boxs. .. R
Tvie 500 Regislor . .. feiv : SRS
Trer 525 Resistors

Trr 106 Staruldard Induclunces
Tyerr 107 Yarable huluctors
Tyre 219 Peavle Condensers
Tyirr 722 Precision Condensers.
Tyre 246 Condensers . .

Tyre 49 Condensers. .

Tvee 505 Condensers ;
Tyre 500 Standard Condensers.

as primaey slaundards. The other reaclances listed
Lielow may Le calibraled in lerms of these standards
ot used as balancing reaclances in subslitulion
miethoils,

Puge Price

12 825 00--RT M)
249 20}

23 S.00

41 25.00- 36.00
4 3500 30,00
a9 i 532.00— 12.00
30 £3.00- 14500
32 JE.00— 54.00
43 i 22 00— 24,00
v 3.50— 20,00
a6 | 12,50~ 48.00

NMULL INDICATORS

Head telephones arve the most satisfactory null
indieslors, both because of their great sensilivily
and becanse of the ability of the hurman ear to dis-
eriminate between o fundamental tone, its harman-
ies, and noise. They are highly sclective, with o

resonant frequency around 1 ke, This prevenls their
use helow 200400 cyeles. The Tyvew 726-A Ther-
mionie Voltineler may be used over the wlole range
of wudio frequeneies and most radio frequencies, hut
is much less sensitive than other null detectors and is
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not sclective. The Tyrr 636-A Wave Analyzer is an
extremely sclective and semsitive null detector for
constunt-frequency audio signals.

Oxide-rectifier voltmeters may be used a5 null
detectors over the entire nudio-frequency range.
The Tyer 483-C (20,000 oha) Output Meter is par-
ticularly recommended.

Fnstrument

Wesiern Electric Head Teleplones (W. E. Type |

Number 1002-C)
TypE 726-A Vacuum-Tube Voltmeler. .
Type 636-A Wave Analyzer. . ..
Tryee 483-C Output Meter .. :
Tyee 814-AM Awmplifier. . .. .. .
TyrE 714-A Amplifier .

1|

An amplifier is gencrally needed to increase
the sensitivity when using any form of visual null
indicator, and the use of an amplifier is wdvised for
precise nreasurements even when using telepliones.
The Tryre 814-AM Amplifier has been designed
for this purpose. The Tyew 714-A Amplifier is also
guitable.

~ Range Page Price

200 eycles-10,000 cyeles ‘ s ‘ 312.00
20 cyeles- 50 Me 116 16000
2 cycles—16,000 cycles 07| 40000
10 cycles—10,000 cycles ‘ 122 54.00
50 cyeles—50000 eycles 71 07.50
5 eycles—50,000 eycles | 3| 15000

TRANSFORMERS AND FILTER SECTIONS

The Tyre 578 Shielded Transloriners are used to
eliminate the effect of transformer or generator
capacitances across the bridge arms. The Tyre
666G-A Variable-Ratio Transformer is designed for
matching the power source and null detecior to a
bridge. The Tyerr 585-K Transformer is a unity-

Inatriment

Tree 578 Shielded Transformers. . . s
TrerE 666-A Variable-Ratio Transformer . . ... ..,
Tyer 585-R Transformer . . .

TypE 830 Filter Sections. . . .

WAGNER

Since a Wagner ground of the resistance type is
merely a fixed resistance with a variable tap, the
TyreEs 471, 314, 3¥1, 214, 410, and 301 Potenti-
oreters may be used as Wagner grounds, With

Instrument

Tyre 526 Mounted Rheostat-Potentiometer. . .. . . ..

Tyres 471-A and 314-A Rheostat-Potentiometers.
Ty¥res 371 and 214-A Rhieostat-Potentiometers

Tyers 410-A and 301-A Rheostat-Potentiometers,

Tyres 334-Z and 335-Z Varizhle-Air Condensers

94

ratio transformer designed primarily as a line-isolat-
ing transformer, hut is suitable for use with muny
bridges. TyrEe 830 Filter Scetions may be connected
hetween the hridge and null detector to suppress
harmonics and rround neise.

Pnge Prire

) | LI $15.00

‘ 144 12.50

....... | 144 | G.00
...... 114 18.50 21.50

GROUNDS

slight alterations Tvres 334-Z or 335-Z Condensers,
having balanced sections, become salisfactory
Wagner grounds of the eapuzeitance {ype.

Page Price
Wy i 48,50
129 6.00, 4.00
..... 128 4.00, 1.50
...... 131 1.04, 1,00-1.50
.......... L83 10.00, 6.00
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STANDARD-SIGNAL GENERATORS

—O- O —O- -0 O-D¥fr—
for FECEIVER TESTING, FIELD INTENSITY
MEASUREMENTS, AND GENERAL-PUR-

POSE USE AT ALL RADIO FREQUENCIES
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TYPE 605-A STANDARD-SIGNAL GENERATOR

Radio-receiver lesting requires a sonrce of nccurately known radio frequency
voltage. The slandard-signal generator, which is the accepted instrument for this
purpose, consisls fundamentally of a carrier-frequency oscillator, a modulating ascil-
lator, amd a means for measuring and continnously varying the output vellage nnd
the percentage of modulation,

Although satisfaclory technical performance is a primary requirement, ense of
operation and price are, to the user, cqually importani, and the Tyre 605-A Standard-
Signal Generator has been desipned to satisfy all three requirements.

The frequency range covered by this instrument extends from 8.5 kilocycles to
30 megacycles without the use of plug-in coils. This range is covered in seven hands,
selected by mieans of a switeh. The tuning condenser dial is direci reading over iliis
range to an accuracy of 1 per cent, with the exception of a small portion of the highest
frequency range, for which a correction curve is supplied.

Both the inductance and the eapacitance in the tuned cirenit of the earrier oscillator
are provided wilh trimming adjustments, making it possible to compensate for long-
period drifts in the calibration, if necessary. Silver contacts are used on the hand-
change swilch, and & posilive detent mechanism is provided.

Frequency modulation and reaction of attenuator setling on carrier frecquency huve
heen praclically eliminated through ihe use of an aperiodically-coupled buffer amplifier
hetween the carrier oscillator and the alienuator. Modulation, which is accomplished
in the grid circuit of the amplifier tube, is variable up to & maximum of 50 per cent.
An mmternal 400-eycle modulating oscillator is provided, and external modulation can
also be used. The externnl modulation characteristic is flat from 30 to 13,000 cycles.

Both carrier level and modulation percentage are measured with a vacuum-tube
voltmeter—a distinet advantage over the fragile thermoeouples frecuently used.
A single indicaling meler 1s used, which can be switched from one voltmeter tube to
the ofther as desired.

The outpui level is controlled by a resistive attennator consisting of a conslant-
impedance Ayrton-Perry-wound slide-wire and a ladder-type multiplying network.

File Courtesy of GRWiki.org
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SIGNAL GENERATORS

RADIO CO.

The range of output voltage is continuously variable from 0.3 microvolt to 100,000
microvolls, The outpul impedance is eonstant at 10 ohms up to 10,000 microvolts
and 1s 50 oluns between 10,000 and 100,000 microvolts,

An internal power supply with automalic vollage regulator provides for operation
from the n-¢ power line. Since a given design of lhe voltage regulating transformer is
suitable for operation anly from one supply frequency, three models are available for
use on 60-, 50-, or 42-eycle supply.

If desired, battery power supply can be used. For this service, a control panel
earrving the necessary melers, rheostals, and switehes is supplied in place of Lhe
a-¢ power supply. Batlery power requirements are listed in the specifications under
“Tower Bupply.”

Excellent over-all shielding is provided and all power leids are adequately filtered
1o prevent radio-frequency leakage.

SPECIFICATIONS

Carrier Frequency Range: 9.3 kiloeycles lo 30 mega-
cyeles,
Frequency Calibration: Dirvet-reading dial accurate
to 19 on all except Lhe highest frequency coil.
A correction s supplicd for this eoil; logarithmic
frequency seale,
Output Voltage Range: Cantinnonsly :djustable
from 0.5 microvolt to 0.1 vol.
Qutput System: 10-alim conslanl resisiive ontput
from O 1o .01 volt and eonstant 50 oluns from 001
to 0.1 valt,
Aceuracy of Output:
3 Me: £ 3% 0.1 microvoll

4 lo 10 Me: £ 3% £0.2 microvolt

1) 1o 30 Me: 108, 0.4 microvall
Medulation: Continuously variable np to 505,
Selting aceuraey: =109 of The indieated ruodulation
pereenlage.

Below

Internal modulation — 400 cyeles acourate witlin
+59%.

External modulation — Modulation characlerislic
constant within 1 decihel from 30 lo 15,000 ¢ps.
Internal inpul impedance constant at 2300 ohms.
Five-voll externul modulation voltage needed tor
5097, modulation (10 milliwatis).

Frequency Medulation: Frequeney modulation and
liy wheel etfecl are negligihle.

Stray Fields: Eleciroslalic and mapnelic stray ficlds
are negligible within the oulpul voltage range at
more than five inches distanl frow the ioslrament,

B Piwer Supply _

Power Supply: Three power supplics are available
ior 80, 50, and 42 cycles with a built-in vollage
regulator that will compensate line voltage flucina-
lions between 100 and 130 volls (00 1o 260 volts
for Lhe 50-vyele model).
approximately 40 watls,

Power consumplion is

Battery Operation: The a-c power-supply panel can
be replaced by 2 control panel with plile and fila-
ment meters and controls for battery operatiown.
Power Required: Filument supply 6.3 volis, 1.7
wmperes. Plate supply 200 volts, 37 millamperes,
Tubes: The rellowing tubes are reguired and fur-
nished with the insiroment:

2 Ti-type

1 Bi-ivpe

1 955-type

2 SBd-type

Tubes for the battery model are the same except
thal only onme $i-1ype tube is used,

Accessories: Three-tool shielded cable Tor ontpul
conneclion.

Oue spare 955-1ype tube for vacuum-tube volt-
muler,

One G-fool eable fur line conneetion on a-¢ oper-

ated models or one 10-fool shiclded cable for hallery
comneetion on d-c operated models,
Mounting: Puncls are of ahoninum Anished in black
vrackle Tacguer. The instriment and power supply
are enclosed ina shiclded two-section walint enbinet.
Dimensions: 24 inches wicde, 1334 inches ligh, 1035
inches deep, aver-alt,

Net Weight: 67 pounes for a-¢ operated madels.

Type Foltye Frequenny Code Word Price
605-A 100 to 130 60 eycles ANNTL $415.00
605-A 200 to 260 50 cycles ANODE 415.00
605-A 100to 130 42 cycles ANYIL 415.00
605.-A Battery APART 415.00

PATENT NOTICE., See Note 1, prye v,
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TYPE 604-B TEST-SIGNAL GENERATOR

The developruent of receiving equipment for use in the higher frequency bands has
resulted in the need for a suiluble source of test vollage at the very high frequencies.

The general considerations surrounding work at these frequencies suggested that an
insirument of high precision would not be justified becanse of the controlling effect of
lead impedances and similar faclors. It was decided, therefore, to design a rugged
instrument of high reliability which would give reproducible results but nol necessa rily
possess a high absolute accuracy, and which would have a low cost.

The Type 604-B Test-Bignal Generalor was designed with these considerations in
mind. It operates at frequencies from 8 megacycles (100 meters) to 100 megacycles
(3 meters).

The unit consists of the elements which have become familiar in this type of appa.-
ratus: a modulated radio-frequency oscillator, a meter forreading the voltage impressed
on the attenuator, and an attenuator, in this instance composed of capacitance elements.

Self-modulation at 400 cycles is provided for, as well 2s external modulation. I’ro-
vision is made for an unusually high modulation band (200 ke), which mukes this
signal generator a suitable source for examination of receivers intended for operation in
television systems.

The capacitance attenuator was selected becanse of its small frequency error and
simplicity of construction. It is built in two sections, the first of which reduces the
voltage from 10 volts to 1 volt for the rod antenna. The second section delivers an out-
put voltage adjustable between 5 microvolts and 10,000 microvolts which is available at
the usual panel-output shielded jack terminal, The rod antenna is sectionalized into
such lengths as to produce field strengths in the ratio of 1, 10, and 100. The total
antenna length is 15 inches.

The Tyvre 604-B Test-Sign:l Generator is thoroughly shielded, and the stray field is
insufficient to affect the accurazcy of any measurement on a receiver whose sensitivity
lies within the output voltage range of the instrument.

Within the audio-frequency range the percentage modulation is set by the grid-
current micro-ammeter. At higher modulating frequencies the voltage applied to the
external modulation terminals is to be set to a value to be taken from a calibration
chart furnished with the instrument. The normal modul:ition percentage is 30 per cent.
Input impedance of the external modulation terminals is about 5000 ohms at audio
frequencies,
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SPECIFICATIONS

Carrier-Frequency Range: 3 Mec to 100 Me, covered
with 13 plug-in industors supplied with the instru-
menl. Special inductors can he buill to order for
frequencies as low as 300 ke. Prices on request.

Output: Capacitance-iype allenualor furnishes con-
linuously adjustable voltage from 5 to 10,000 micro-
volts. A rod antenna in three sections pravides field
strengihs in the ratio of 1, 10, and 100, The inpul
to the antenma is constant at 1 volt.

Accuracy of Quitput Voltage: The accurncy of the
vollage at the antenna terminal up to frequencies
of 10 megacyeles is +5%; up to frequencies of 30
megacycles, £ 20%. The accuracy of 1he volinge at
the ouTroT terminal up to 10 megncycles is £10%;
up to 80 megacycles, £ 309 ubove 30 M, no brief
statement as to the vollage sccuraey weuld be uselul,
since the error introduced by connecting any lead to
the output of the generator is much greater than
1hat inherent in tlie instrument itself.

Madulation: The internal wodulating oscillator 1s

_ Type
+604-B || siomariess

Frequency Calibration (per Lnductor) .

adjusted to 400 cyeles { +5%), External modulation
oireult passes frequeneies up to 200 ke, Input im-
pedance, 3000 ohms. Voltage required, approxi-
uuilely i volis for 309 modulation,

Accessories: A sliclded connecting eable and 18
induetors with storage rack are provided, as well
as an antenna whiel is in three seclions.

Tubes: T'wo 31-lype lubes are supplied.

Power Supply: Two Nu. 6 dry cells and four 45-volt
Burgess No. 5308 batteries or equivalent. Batteries
are nol supplied with the instrument.

Mounting: The unit is wounte:d on a black crackle
aluminum panel and placed in a shielded walnut
cabinct. Space has been provided inside the cabinel
for batteries and inductor slorage rack.
Dimensions: (Width) 1834 x (height} # = (lepth)
1614 inches,

Net Weight: 42 pounds, without balieries; 571f
pounds, wilh balteries,

CEe Ward ) Price B
DENSE $315.00
3.00

*Fregqueney elibralions supplicd only when specifically ordered with Lhe instrinnent. Use coinle worl DENSECTRVE When the culire

set of 13 induetors is to be ealibraled.

I"ATENT NOTICE. See Noles T amd 8, page v,

TYPE 418 DUMMY ANTENNA

For many receiver tests an artificial or
duminy anlenna must be used to simulate
the characteristics of a typical recciving
antenna. Tyre 418-D and Tyre 418-E
Dummy Antennas are designed in ac-
cordance with the specificulions of the
Institute of Radio Engineers. Type 418-D
is intended for use in the normal broad-
cast bund (550 to 1500 ke). The effective
height is 4 meters. Tyre 418-E is de-
signed for use at high frequencies. Tyve

418-F places 1.11 olus in paratlel with the normal 10-chm output impedanece of a
standard-signal gencrator which zllows the oulput to be introduced in series with a
loop antenma for either recciver testing or field intensity measurement. The output
of the generator is thereby redneed by a factor of 10,

Mechanically, 1the Type 418 Dummy Antenna is designed to minimize the
difficulties of muking connections. One end plugs directly into the output jack of a
TypE 605-A or & Tyee 604-B Standard-Signal Generalor. The output cord supplied
with the generator plugs into the other end.
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SPECIFICATIONS

Circuit Constants: Type 418-I), 200 uuf, 20 ph, and  General Radio standard-signul generators at one
15 12 comnected in series; Type 418-E, 400 22, series;  end, outpul jack at the other.

TypE 418-F, 1.11 9, shunl connected. Dimensions: (Length) 114 x (diameter) 135 inches,
over-all.

Mounting: Plug terminal to fit the output jack of
Net Weight: ¢ ounces.

Type Code Word Price
418D | ' EPHOD $10.00
ATB-E:  |[csmmesissvossecisirrswnmesisis ; DEUCE 10.00
FIBE s e sesn s sa s e s g s ! UICER 10.00
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WAVEFORM ‘

OSCILLOGRAPH

CAMERAS

MODULATION AND
DISTORTION METERS

WAVE ANALYZER

WAVE FILTERS
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WAVEFORM

TYPE 687-B ELECTRON OSCILLOGRAPH
AND BEDELL SWEEP CIRCUIT

The Tyer 687-B Electron Oscillograph is desighed to present in a simple, portable,
and inexpensive form all of the elements required for using the cathode-ray tube as
an oseillograph. The unit includes a power supply providing for all voltage require-
ments as well as a sweep circuit which furnishes a saw-tooth deflecting voltage.

This instrument will be found to meet the great majority of requircments for a
general-purpose oscillograph. Tt cun be used in the examination of all types of wave-
form. In this application the sweep circuit is connected {o the horizontal plates and
performs the function of the revolving mirror in the mechanical type of oscillograph.
The equipment is as convenient to use as a voltmeter. It requires only connection to
the line and to the souree of voltage which is being exumined.

This General Radio cathode-ray oscillograph has iwo particular advantages. The
internal sweep circuit is of the self-synchronizing lype, that is, it will lock in step with
a recurrent waveform of any audio frequency. The steady screen pattern so obtained
is invaluable in carcful visual study, measurement, and photography of complex
waveforms with simple camera equipment.

The short, direct leads from the deflecting-plate cap terminals to the panel remove
the normal frequency limitations and make the oscillograph ideal for measurements
up to 130 megacycles (2.3 meters). These accessible panel terminals permit the opera-
tion of either or hoth pairs of plates balaneed or unbalanced to ground.

As a radio-frequency voltmeter the deflection sensitivity is constant over the same
wide frequency range, making the oscillograph ideally suited for modulation measure-
ments. If the lincur sweep circuit is used, a continuous clhieck upon modulation is
provided, since a single glance al the modulation-envelope pattern will show whether
or not over-modulation is taking place. With the modulating voltage applied to the
horizontal plates, the familiar trapezoidal modulation patterns are obtained on which
accurate measurcments may be made for steady state conditions.

The power supply is designed to provide all necessary vollages for the cathode-ray
tube which is provided as initizl equipment. Mechanically, the equipment is assembled
in a carrying case of convenienl dimensions with a handle, making it easily portable.
A rack-mounting mode) is also available.
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ELECTRON OSCILLOGRAPH

RADIO CO.

SPECIFICATIONS

Tube: All tube specifications are the manufacturers’
latest published data. Tyre 687-1°1 13 equvalent
to RCA-905 and Tree 887-P2 is equivalent to
RCA-007, both made by the RCA Manufacturing
Company.

Fluorescent Screen: A so-called last-screen tube
{(Tyre 687-P2) will be furnished unless otherwise
specificd. This type of sercen has a bluish fluores-
cence, is recommended for photography, and is
cssenlial when rapid tramsienls are involved, or for
use with the Cluss 651-A-E Camera Assembly for
photographing transicnts or non-recurreml wave-
torms. A Tyre 637-P1 slow-screcn tube (greenish
fluorescence) can be supplied at a sightly lower
price, but is not suilable for use with the moving-
filir camnera.

Screen Diameter: 5 inches.

Voltage Sensitivity: Approximately 75 wvolts per
inch {vertical), 90 volts per inch (horizental).
Impedance of Deflecting Plates: Capasitance is
approximaicly 15 mieromicrofarads berween deflec-
tion lerminals {measured at the instrument panel).
Frequency Characteristics: The cireuits of the defleci-
ing plates show no appreciahle frequency effects
helow 130 megacycles.

Power Supply: All voltages necessary are oblained
from the sell-contained power supply. Tihese are
Anode Toltage, 1509 volis; Focusing A xode Voltage,
0 to 400 volts, positive; Grid, 0 to —40 volis; Healer

_Tupe . Deseription
687-BM ek Modbumn. wavss
*687-BR | Relay-Rack Model. .

Prices $4.00 less with Tyre G87-I'1 Tube.

*Naot carried tn atock.

PATENT NOTICE. See Note 4, page v,

Votlage, 2.5 volts; Heater Current, 2.1 amperes. The
power supply operates from the 115-volt, 50-6i
cycle, a~c line. It draws 30 watts when the sweep
circuit is operating and 20 watts when the sweep
circuit is not operating.

Terminals: Jack-top binding posts, mounted on the
panel of the oscillogruph as shown in the illustration.
Tubes Required: The following tubes are required
anul are supplied as initiai equipment: one 80-type,
one 885-1ype, one 58-type, oné 879-type, and one
General Radio Tyrr 687-1°2 (RCA-007).

Sweep Circuit: Sclf-contained Bedell Swecp Circuit
range: 30 to 3000 sweeps per secomnd, permitling
ohservation of frequencies up to about 21,000 cycles.
Sweep is stubilized, requiring a control vollage of 5
to 100 volts rms, Impedance of the control cirenit
is about 200,000 ohms.

Mounting: Type 687-BM is mounted in & walnut
case with carrying hanelle. There is an opening for
the tube sereen at one end of the case. The conirol
panel is situated at the side. A relay-rack mounting
model, Trre 687-BR is also available on special
ordler.

Dimensions: Tyre 657-BM, {length) 19%% x (width)
8Ly x (height) 1734 inches, over-all. TypE #87-BR,
(tength) 19 x (height) 1534 x (depth hehind pancl)
1914 inehes, over-ull.

Net Weight: Tyre ¢87-BM, 3714 pounds; Tyre
687-BR, 33 poundls.

REPLACEMENT TUBES

Lype Deseription
687-P1 I Slow-Screen Tube (green). .
687-P2 | Fast-Screen Tube {blue). . . .

B Code Ward  Price
cR1aP $184.00
CALIF 294,00
B Code Word ~ Price
..... ACCESSOBGY $40.00
SR ACCESS0CAT 44.00

Electron Oscillograph.

OSCILLOGRAPH AMPLIFIER (TYPE 714-A)

See page 73 for specifications

In many applications it is found desirable to increase the voltage under
observation before applying it to the deflecting plates of an electron oscillo-
graph. The amplifier used for this purpose must be of high input impedance
and excellent frequency characteristic if the advantages of the clectron type
of oscillograph are not to be sacrificed.

The Tyer 714-A Amplifier has been designed for use with the Tyepe 687-B
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CLASS 651 CAMERA ASSEMBLIES

The high Bl speeds @1 which the new conlivnous-film camera will operate make it possible ta
take cuthode-ray oscillograms ol high-freguency transients, The pholograph shows lhe CLass
631-A-10 Camera Assembly and o Tyve 687-A Fleciron Oscillograph and Bedell Sweep Cireuil

The many applications of high-speed photography lo indusirial research have
prompted the manufacture of o new continuous-film camera based on the designs of
Professor Hurold E. Edgerton of the Mussachuscits Institute of Technology. Originally
designed to photograph rapid mechanieal actions by the light from an Edgerlon Strolo-
scope lor subsequen! projection al normal speed to give {he effeed ol slow motion, the
camera is also ideal for recording high-speed (ransients with a cathode-ray oscillograph,

The General ladio cumera differs from convenlional motion-picture cameras in ils
lack of a shulter and infermitlent film feed and in its ability lo drive al speeds as high
as 85 miles per hour (2000 frames per second) wilhoui damage to the film. Careful
allenlion 1o the dynmmeal design of all moving parts has made this possible. Separate
motors are nsed lo drive the film and the take-up reel on which the exposed film is
wound. Provision hias heen made for operation at different filin speeds over a wide
range o that the new eanera ean be made to fill almost every rescarch need for a
moving-film camera,

The two lypes of assemnbly Bsted will meet most of the usual applications. The
A-F group is designed for medinm speeds, while the A-M assembly offers a enmiera
suitable for extremely high film speeds. Inlerchangeable motors provide wide speed
ranges, and a number of commercial lenses may be fitted 1o meet inflexilile conditions
wilhout depurting from the standlard camera design.

Speeial asserublies 1o mecl particular requirements can be built to order,
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CLASS 651-A-E CAMERA

This assembly is recommended for low-
and medium-speed work. Il is the oue
that would ordinarily be nsed for making
records wilh a eulhode-ray osciltograph,
but it can also he used for medivm-speed
stroboscopic photography. Those inter-
esled in the latter use should, however,
submit their requirements to the General
Ruadio Company for suggestions hefore
coming to a final decision.

The itlustration on this page shows the
Tyrr 651-A High-Speed Camera of the
Crass 651-A-1 Camern Assembly, illus-
trated on the opposile page, with its slide
removed to show the interual design. The
manner in which the enmera js foeused
and in which the film is threaded is shown
by (he illustration. The large central
driving sprocket and the holtom take-up
reel are each driven by separate motors.

ASSEMBLY

Intcerior View of the [ligh-Speed Camera

The type of main-sprocket drive determines the assembly elass leller to which the
cumera belongs, The camera is fucused by viewing the image through the focusing

eyvepiece when the

two apertures in the driving sprocket are aligned as shown. The

image forms on a small piece of Iranslucent filin inserled in the gate.

SPECIFICATIONS

Film: Auy 35-mm Rlm or paper with standard per-
forations can be run. Daylight loading aml unloading
willl negligible wuste. Cupacity of recls, WU feet.

Film-Speed Range: When the mofors are operated
at the voltages mentioned in “Vower Supply™ below,
iilm speeds between 8§ feet per second anl 53 feet per
second are ahininahle.

Lens System: Lens must be purchased separately.
An £/2.5, 47-nm lens frone the Bell and Howell
“Eyemo’ serics is available in an wdjustable mowmt-
ing | hal permits foensing for distances between 8 and
20 inehes. The image for focusing is ohserved
direetly un the equivalent of a grounl glass in the
plane of the film.

The lens is suflicient ly “fust’ Lo permit the record-
ing of tences from o Tyer 089-A Eleelron Oscillo-
graph on supersensitive panchromalie film at a

B Clgus - Deseription
**51-A-E Camera Assembly ... . .
651-P1 ' Lens, Bell and Howell, £/2.5

spearl of 33 feel per sccond, when the ratio of total
length along the trace lo length of filin is less Llano
o L.

Dirive System: The filin-drive sprockel is driven
through o reducing gesr by o universal (n-¢ or d-¢)
motor. ‘The take-up reel on which the exposed filin
is wound kg deiven by a secorrd universal molor,
Power Supply: The wide range of film speads is
ollained by applying voltages belween 50 volis and
2350 volts 1o Loth Lhe idriving and take-up mofors.
When 115-volt or 230-volt 50- to ft-evcle service 1s
availahte, voltuge control over Lhe enlire range can
he obtained Ly using a Variae. When d-c service
only is available, @ rheostat most be used.
Dimensions: (Lengih) 1175 « (widlh) 615 x {height)
1614 inches, over-ull.

Net Weight: 32 pounds.

- Cﬁa Ford Price
DINER $410.00
BEANY 91.00

*Cansists o enmern (inelinting Lake-up noler) and driving wotor, as desceribed, bt wilhoul lens.
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CLASS 6531-A-M CAMERA ASSEMBLY

The Class 651-A-M Camera Assemibly is designed particularly for super-high-speed
stroboscopic photography where the filn 1s later to be printed and projected for study
or demonstration purposes. Atmaxinmium filin speed this eqnipment gives “slow-motion”’
results in the ratio of about 120 to 1 when eompuared with the original action,

Inasmuch as the camera is of the shullerless continuous-film type, an intermittent
flashing light source is required to produce the individual exposures. Because of the
speeds involved, & Tyre 621 Kdgerton Power Stroboscope, illustrated on page 2, is
recommended for the source of illumination.

Where high-speed films are to be projected to give slow-molion action, provision
for accurately framing the separate exposures is required. A commutator is provided
for this purpose. Mounted on the shaft of the main film-drive sprocket, it is connected
to the stroboscope circuit and provides the impulse which sets off the flash for cach
exposure. The exposures are thus accurately spaced on the film, and the film may be
projected, withont jumping of the image, using standard projection eqnipment.

SPECIFICATIONS

Film: Any 85-mm perforated film or paper can he  Drive System: The drive motor is u 116-volt, 3600
ron. Capacity of reels, 100 feet, r.p.m., 60-cycle, 3-phase, induction motor that drives
Film Speed: Using the 34-inch masking gate and  thesprocket through a 1-to-1belt drive. The take-up
motor is a 115-volt universal motor,

If the film is to be projected, 1 commutator is
required. The commutator supplied is for full-size,
24 -inch frames,

Lens System: Lens musl be purchased scparately. Dimensions: Camers, (length) 1174 x (width) 614 x
An f/2.5, 47-mm lens from the Bell and Howell (height) 1612 inches, over-all; buse, (length) 18 x
“Fyemo” series is availuble in an adjustable mount- {width) 15 x (heighl} 134 inches, over-all,

ing that permils [ocusing for distances between 8  Net Weight: 60 pounds,

and 20 inches.

the commutator supplied with the assembly, 1200
standard-size frames per second are exposed with a
motor speed of 3600 r.p.an. giving a lincar speed for
the filn of about 75 feet per second.

~ Clase De.s-ot::{iti_olm Code Word  Priee
*651-A-M Camera Assembly, .. . DIHGE $450.00
651-P1{ Lens, Bell and Howell, f/2.5.. . DIARY 91.00

*Consista of camers (ineluding tuke-up motor], Jriviag motor, bose, commylutor, as deseribed, but wil houl lens,
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WAVE ANALYZER

TYPE 636-A WAVE ANALYZER

The TyrE 636-A Wave Analyzer is 2 superheterodyne vacunm-tube vollmeter with
u very sharply tuned inlermediate-frequency amplifier which makes use of two quartz-
crystal filters. The range of altermating-current voltages that way be measured with
Lhe analyzer is from 200 microvolts to 200 volts.

Functionally, the inslrument consists of two parts. The first is a voltmeter of adjust-
able sensitivity which responds to a single frequency oniy, and ihe second is a means
of placing this single frequeney at auy point in the audio-frequeney spectrum that is
desired.

With the TyeE 636-A Wave Analyzer a complex waveform may be explored by
adjusting the voltmeter to respond to all audio frequencies in succession and observing
the voltage of cach parlicular frequeney that is present in the wave.

The operation of the device to obtain this inform:lion is extremely simple. It con-
sists of rotating the large dial, which controls the response frequency of the voltmeter,
slowly through its range, and observing each deflection of the veltmeler which oceurs.

The most scrious problem in the design of this type of instruinenl is to secure a
sufliciently sharp filtering aclion so that the voltmeter will respond only to a very
narrow band of frequencies. This has been accomplished in the TyrE 636-A Wave
Analyzer by the use of a two-stage mechanieal filter using quartz bars tuned to 50 ke.
The use of the fixed-frequency mechanical filter results in avoidance of the cireuit
complications of variable-frequency filters and in a great increase in filler selectivity.
In order to vary the response frequency of the analyzer while making use of a fixed-
frequency filter a heterodyne method is used. The adjustable element in the system
is the frequency of the heterodyning oscillator which is conlrolled by the Large dial.
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WAVEFORM

GENERAL

The oulput of the loca! oseillator and the whole of the complex waveform 1o he
examined are fed lo a halaneed modulator where their combination produces both
the sum and difference frequencies, or side bands, in the output. The original of the
complex waveform is not passed by the modulator intermediate-frequency output
ransformer. and Lhe loeal oscillator earrier frequeney is suppressed in the oulput
heeanse of Lhe two-lube halinced modulator emploved.,

The s0-kiloeyele component of e npper side band, proportional to the voltage of
Thal frequency presenl in the original wave to whiclr the muin dial is set, is selected
anel amplified by the mtermediate slages. The adjuslable gain eontrol of the amphfier
gives the many vahies listed below for full-seale defleelions of The outpul meler. The
stanclards for the voltage and frequency calibration are self-contained within the
instrument.

The mput impedance of the analyzer is normally 106,000 ohins. Under these con-
ditions the multiplier range is sueh as to produce full-scale readings on the meler from
(LO01 volt to 2 volts. An external 1-megohin multiplier is supplied which allers this
range lo from (0.1 voll lo 200 volis. Since Lhe meter cun he used at one-lenth full seale,
the lolal voltage range of the instrument is 0.2 milhvoll to 200 volls,

The analyzer is not only useful for lhe measurement of harmonic distorlion, bul
also for the study of non-mulliple vollages in a complex waveformi. Examples of Lhis
type of work include lmm measurements in radio-receiver outputs wiul induction
sludies on telephone lines.

SPECIFICATIONS

Frequency Range: 20 to 18,000 eyeles. pedance that the analyzer inay be connecled almost

Selectivity: Extreme seleclivity permits diserimi-  auywherein a eivenit without using sevies condensers
nation of vollages ditfering by only a few eyeles. The
response iy down Gdb at 2 exeles, 10 b al g0 eyeles,

or tzking any olther precanlions usually necessury
with harmonic analyzers.
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and GO db ot 90 exvcles from the peak. The seleetivity
is constunt throughont the epersting frequency
range.

Yoltage Range: (0.2 millivoll Lo 200 volts, The meter
it egnjunction with s multiplier has o Tull-seale
rnge of 0.001, 0.002, 0.003, 0.014, 0.020, 04050, 0.1,
0.2, 0.8, 1, and 2 volis. An external 100 Lo 1 mult-
plicr is provided 1o inercase the input impedanes
and to extend the range lo 2000 volts. Range with
mulliplier, 0.02 voll to 200 volls.

Yoltage Accuracy: Williin 3% an all ranges except
ou the l-mv and 2-mv (full-scale) seitings of the
multiplier switeh where the accuracy 1s within 1097,
Spurions voltages Trom ligher order modnlalion
produets inlroduced By the detector are suppressed
by at least 70 db.

Input Impedance: 100,000 ohms: 10 megohms with
the external multiplier. The 104 Lo 1 external mulli-
plier is well shielded and lus sueh & high inpul im-

Tupe
636-A

*With lubas and moliplicr, bl wilhowt batteries.
FATENT NOTICE, Sec Notes 1, 3, 18, page v,

Accuracy of Calibration: The frequency scale of the
main tuning controt i individuglly engraved and is
approximalely logarithmie over its rull spread of
alinost 15 inches. For one year from the date ol
purchiase, e catibration can be relied upon to within
2% when the analyzer lins been carefully set to zero.
Tubes Required: Three 41-13pe, Lwo 78-tvpe, und
one 47-Lype Lubes, supplicd with the inslrmen.
Power Supply: The filament supply is obtained {from
a H-vol slorage batiery by means of cable provided.
The plale supply is obtained from three 43-voll
FEveready No. 572 batterivs or equivalent, space for
wlitch is prosvided in the lower compartient of The
instrnment. Balleries are nol inclwled in Vhe price
of Lhe tstriment.

Dimensions: (Ifeight) 2714 x (widlth) 21 x (depth)
1215 inches, over-all.

Net Weight: 6815 pounds,

Price

Code Ward ] Fie -
$490.00*

ABOVE
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TRANSMISSION MONITOR

In

CLASS 730-A TRANSMISSION MONITORING ASSEMBLY

TYPE 7T31-A
MODULATION MONITOR

TYPE 732-A
DISTORTION AND
NOISE METER

TYPE 733.A
OSCILLATOR

order lo maintain a broadeasi lransmilter al a high level of efficiency without

seriously impairing Lhe output quality, it is necessary Uiat frequent checks be made
of the transmitter performance. A trausmitler operaling al a modulation pereentage
appreciably below its maximum capabilily is nol getting its maximum coverage. On
the other hand, too high a percenlage results in serions distorlion. Ouly by the measure-
ment of such quanlities as percenlage modulation, percenlage distortion, over-
modulation peiks, carrier noise level, ele., can the optimum conditions «f nperation
be determined. To enable these measnrements 1o he made rapidly and aceurately is
one of the functions of the Class 730-A Transmission Moniloring Assembly. In addi-

liomn,

the transmission can be continuously monitored with a visual indication of

devialions from normal performunce.

In

these instruments, the simplicity of operalion and direcl-reading features essenlial

for monitoring hive been combined with the accuracy of a laboratory messurement.

The nssembly consists of three separale umits, Tyrs 781-A Modulation Monitor,
Tyrr 732-A Distorlion and Noise Meter, and Tyvrr 733-A Qscillator, eack of which
18 described on the following pages. All units are a-c operaled and desigued for relay-

rack

mounting, The Tyre 731-A Maodulalion Mouitor is approved by the Federal

Comununieations Commission (Apuroval No, 1351).
The tollowing measurements ean be made;

1.

L

=

(i.e.,

Percentage modulation on both positive and negative peuks,

Program moniloring wilh high-speed volume indicator meler,

Carrier shift upon the application of modulalion.

Carrier noise and hum level.

Combined audio-frequency hurmonic distortion of modulation envelape.

. Modulation peaks exceeding a predelermined, desired degree of modulation
over-modulation indicator).
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WAVEFORM

% Combined audio-frequency harmonic distortion present in speech-input ampli-
fier and other station equipment.
8. Noise and hum level of audie amnplifiers and other station equipment, including
wire lines to remote pickup points and to transmitter,
If a variable-frequency audio oscillator is available, it is also possible to meuasure:
9. Transmitter audio-frequency response.
10. Audio amplifier and equipment freyuency response.
11. Wire line frequency response.
The quantities measured are read directly from the instrument, and no caleulations
whatsoever are necessary. Neither is it necessary to muake any difficall and eritical
adjnstments or balances,
Code Ward  Drice

Class 730-A Transmission Monitoring Assembly . . . EXILE $462.00*
*Price does not include velay rack.
PATENT NOTICE, See Notes 1, %, 21, 32, puge v.

TYPE 731-A MODULATION MONITOR

The modulation monitor is one of the most important test instruments in the
broadcasting station, since a continuous indication of the percentage modulation
indicates immediately any deviation {rom normal performance.

Tyre 731-A Modulation Monitor consists of three ¢ssential elements: (1) a linear
diode rectifier which gives an instantaneous output voltage proportional to the carrier
envelope, (2) a peak voltmeter which gives a continuous indication of the peak modu-
lation, and (3) a trigger circuit which flashes a light whenever the modulation mo-
mentarily exceeds any value which has been previously set by the operator.

In the output of the linear rectifier is a d-¢ meter which indicates the carrier level
at which the instrument is operating and also shows any carrier shift during rodulation,
a condition which results from unequal positive and negative peaks.

The meter which reads modulation percentage has a high speed movement. It is
used in conjunction with electrical delay circuits to give a rapid upswing and a slower
return. This type of movement is extremely casy to follow with the eye and is the
most satisfactory method of monitoring level thus far devised.

The flushing lamp is extremely useful as a monitoring device. It is set to flash with
moderate frequency when the transmitter is operating normally. If, without a change
in program, the flashing rate changes markedly, the operator is made aware that
somecthing 1s wrong.

The Tyee 731-A Modulation Monitor meets 2]l the requirements for modulation
monitors of Rule 139 Amended of the Federal Communications Commission. It has
been approved by the Commission and assigned Approval No. 1551.

SPECIFICATIONS

Range; Modulation percenlage, 0 to 1100 indieated  Since the inpul cireait is a condenser voltage divider,
by wcter on positive or negative peuks; fashing  a slight alteration of the input circuit may be
incandescent lamp adjustment, 6 to 100% on ncga-  necessary at the higher frequencies to prevent the
tive peaks. excessive absorption of power from the transmitter.
Cartier Frequency Range: The monitor will operate  Accuracy: The over-ull accuracy of measurement is
st any carrier frequency between 200 an-d 80,000 ke. £ 2% of the modulation percentage ut 0% and 1009,
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RADIO CO.

At 50% medulation the possible error rises to a
muximum of 4% of the indicated percentage.

Modulation Frequency Range: The frequency re-
sponse 1s flal within 0.5 db between 40 and 15,000
cveles.

Power Supply: 115 volis, 50 to 66 cycles.

Meters: Tiectitied carrier meter and high speed per
cent imodulalion meter ave provided. The lutter has
a decibel seale s well, which is uselul when adjusling
transmiller input. It can also be used ‘or taking
over-udl fidelity characteristics.

Controls: A control is included for udjusting the
amplitude of the carrier. A switels is provided for
measuring the positive or lhe negative peaks, as
desired. A NOMINAL MODULATION Praxs dial, cali-
brated, and continuously variuble from 0 to 1009,
is provided. An ox-0FF swileh wilth pilot lawmp
controls the power input.

Vacuum Tubes: The following tubes are used: two
1-¥, one (6, one 75, one 885, and one 84. All are
supplied with the instrumenl,

Lamp: The ovEr-MoDs; LaTiox lamp will flash at the
instant when the modulation exceeds Lhe valie 1o

Type

731-A |
PATENT NOTICE,

See Notea 8, 21, 22, page v.

which the NoMINAL MoODULATION PRaks dial is set,
and will remain lighted so long as this condilion
persists. An incandescent lamp is used, giving a
brilliant light.

Shielding: The modulition wonitor is well shicldled
s0 that it may be operuled in radio-lrequency tiells
cncountered in the operating room.

Terminals: A pair of binding posts at the rear is
provided for the radio-frequency inpat, Terminals
are provided on the mullipoint conmector al the
rear for connecling an additlonal remote “over-
modulation™ indicator lamp, or a remote high-speed
modulation meter, Provision is also made for con-
necting a peak counler or recorder.

Other Accessories Supplied: Spare pilot lamps and
fuses, multipoint connector, and cord and plug
assembly for the a-c line conneetion.

Mounting: The instrument is reluy-rack mounted.
The panel is aluminum with the standard Generai
Radio black laequer finish.

Dimensions: Punel, (Jength) 19 x (height) 824 inches;
depth belund panel, 12 inches.

Net Weight: 50 pounds.

Price

$195.00

Code E‘”’F{ -

| | EXIST

TYPE 732-A DISTORTION AND NOISE METER

Audio-frequency dislortion and noise level eannot be mensared while the program is
on, but Lhrough the use of the Tyrr T32-A Distorlion and Noise Meier these qualities
can be measured so rapidly that frequenl checks are possible without interfering with

stalion operalion,

This instrument consists of a linear reelifier, @ filter, an zmplifier, and a vaeuum-tube
vollmeter. The meler reads distortion directly in per cent and reads currier noise or

hum level directly in deeibels with respect to normal nodulating input to the trans-

mitter.

Provision lias been made, by Lhe inclusion of front-panel jacks, for using the equip-
ment with audio-frequency inputs in the measurement of distortion and noise in sup-
plementary pickup lines and speech amplifiers in order that they may be brought lo the
same high standard of performance established in the transmitter itself.

The oulput of the linear rectifier is also available from panel jacks so that a wave
anulyzer may be used to analyze Lhe waveforms of the carrier envelope over the com-
plete audio-lrequency range. A Trrwr 636-A Wave Analyvzer is recommended for this

pnmaese.

A 200-cycle lest signul of good waveform is required for use with the distortion and
noise meter. The Tyre 733-A Oscillator deseribed on the next page has been designed

for this purpose.

File Courtesy of GRWiki.org
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112

SPECIFICATIONS

Distortion Range: Disloriion is read direetly from a
large meler. TFull-seale values of 350%, 10%, 3%,
anil 1% are provided, and are selecled by a multi-
plier switch. The range for carrier naise measurement.
is from 30 to 70 Jdb helow 1009 wodulation or 65 dh
helow an audio-fregquency signal of zero level.

Audio-Frequency Range: 380 10 420 cycles fur iis-
torlion measurements; 30 to 10,000 cyeles for noise
or linn measurement,

Carrier Frequency Range: 200 ke to 30,000 ke,

Accuracy: The over-all accuriey of the mensure-
menls is better than £5% of the indicated per-
cenlage dstorlion.

Meter: A Weslon Model 643 Meter, calibraled
ireelty in per cent distortion aul decibels noise
level, is provided. Zero adjustient of the meler is
made by a knoly projecting trom the meter face.

Controls: A carrier input control is provided so thal
ihe radio-frequency input muy be adjusted. This
adjustment is not eritieal and it is necessary only 1o

sct the carrier roughly to the value reguired o
Type Deseription

T32-A
PATENT NOTICE.

Sec Nate 1, page v.

l Distortion and Noise Meter

produce Full-seale deflection on the meter. An anipli-
frier gain control and an on-orr switch with pilot
lamyp are also provided,

Vacuum Tubes: One 37, two 6CG, one I-Y, and one
84 are supplicd.

Other Accessories Supplied: Spare fuses and pilol
lamps.

Terminals: I acldition to 1he radio-frequeney input
binding posts at the rear, two normul-through
Western Flectric output double jacks sre provided
on the panel, one at high impedance for the modu-
lated envelope from the reclilier, and one at 300
ohms for the input to the listortion and noise-imeler
amplifier for use in audio-frequency Llesting.

Power Supply: 115 volts, 66 cyeles, ac.

Mounting: The instrament is relay-rack mounted.
The panel is alumimon with the standard General
Talio hlack crackle lrequer finish.

Dimensions; Panel, 19 x 834 inches; depth behind
pancl, 12 incles.

Net Weight: 10 pounds.
Cade THord Price

$205.00

EXFPEL

GENERAL

TYPE 733-A OSCILLATOR

For distortion measiremenis an audio oscillator of extremely low harmenic content
is required in order that the residual distortion be negligible in comparison with the
small amount intreduced by the equipment under test. When the Tyer 782-4 Dis-
tortion and Noise Meter is used, an oscillator of fixed frequency hetween 380 and 420
eyeles is required. The Tvpr 783-A Oscillutor is designed for this purpose.

SPECIFICATIONS

Frequency: 400 cycles £29. The frequency ol the
oscillator does not change by mwore than 1% beeause
of heal dissipution in the unil or changes in amhient
temperalure. The design of 1le filter of the Tyer
792-A Dislortion amd Noise Meler with which (his
oscillator is used s such that much wider changes
than this would have entively neghgible effect.
Qutput Power: 30 nilliwatts (+7.5 decibels).
Internal QOutput Impedance: 50, 500, or 3000 ohius.
This is oblained by changing o connection hetween
the output terniinals and the filter. These values of
oulpu! impedinee enable o wide range of inpedances
1o bhe connected to the oscillitor withoul large
wisimal el loss.

Waveform: 0.1% to 0.2%, dislortion, depending
Type

733-A
PATENT NOTICE.

Deseription

; Oscillator . |
Hoe Note 1, page v.

upon load. The distortion is less than 0,19, when
the loud is 5 milliwatls and 15 0.05% at no load.

Controls: There is an oulput volume control and an
oN-OrF swileh.

Tubes: Oue 76 and one 253735 are supplied.
Terminals: A Western Electric oulpul double jack is
provided ou the panel and binding posts at the rear.
Power Supply: 115 volts, G0 eyeles, ac.

Mounting: The instrunient is reluy-ruek mounted.

The panel is atminnm with the standard General
Radio black erackle Licquer finish.

Dimensions: 19 x 514 x 8 iuehes deep.

Net Weight: 18 ponnds.

Crde Word FPrice

EXTOL ; $62.00
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- FILTERS

TYPE 530 BAND-PASS FILTER

This filter was designed for use with
H00-evele oscillators to purify Lhe voltage
for use in distortion messurcments. It is
useful in any other cases where an ex-
tremely pure 4i0-cyele vollage 1s desired,
The use of one of these fillers reduees {he
harmonie conlent by at least 50 deeibels,
They may be used with a fundamental
frequency of from 375 to 423 eyeles. Suffi-

hum voltage which may he present. The

cient attemuation s provided at the low- s ST
frequency end to reinove any power-supply * d d >

two types dilfer enly in charaeteristic
impedance, These filters are not carried
in slock but are supplied on order.

Inasmuch as the type of filler section employed is unbalaneed to ground, this
band-puss filter may not be used in balanced-cirenit inpuis to the appiratus under
lest. For balanced-line inpuls the use of a Tyer 585-R Transtormer, deseribed on
page 144, belween the filter seetion and the apparalus inpul is recommended. This
transformer is designed for e interconnection of halaneed and unbalanced hnes and
will not introduee harmonics into a 400-cycle lest signal of moderale amplitnde.

A 100-cycle, vacuum tube, a-¢ operated oseillator with an oulpul waveform of
purity equal to thal eblained from other sources through a Tvrr 550 Band-Puss
Filter is a componenl part. of the Crass 730-A Transmission Monitoring Assembly
deseribed on page 109, This t60-cycle Tyer 781-A Oscillator is separalely available in
rack-mounting form,

SPECIFICATIONS

Attenuation Characteristic: See aceompanying curve.
A peals of maximum attenuation is set for rejection
of Lhe 800-vyele seennd harimenie.

Impedance: Designs arc on lle for a filter of G0t-ohm
characteristie impedance lor line use and for a
t00-ohm filter for use, with u bloeking condenser,

T -!— Bl B R s dlirectly on the oulput of an oscillztor or an amplitier
i stage. Fillers ordered [or other impedunces are
H 1 oblaiable at a slight increase in cost.

ATTEWMTIZN 18 BELIBELY

£
T
1
=
=
|
._4_.._._._|

.I | J Mounting: Filters are mounted in standard deawn
F TT* steel, wax-filled Model D cuses.
i

Dimensions: (luse, (widlh) 534 ~ (height) 513 x
{lepth} 514 ineles, over-zll. Sce also dimensioned
drawing, page 157.

s Net Weight: § pounds,

200 =0
FAEGuEmCE W ERCLES

Type Dinpedunce

*530.A I 400 ohms 375-1425 cycles FGCAL i $30.00
*530-C 6000 chms i 375-435 cycles FUHRY | 30.00

*Built to order—rot carried In stock.
PATENT NOTICHE. See Note'?, page v,

Puass Band Code Word Price
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WAVEFORM

TYPE 830 WAVE FILTERS

Tyve 830 Wave Fillers are huilt in low-pass, high-pass, and hand-pass models.
T'he high- and low-pass Lypes are compact two-section filters having particularly
good characteristics. The sectious co-operate lo give hoth a sharp cut-off and high
discrimination againsl frequencies oulside the pass band. Approximale atienuation
curves arc shown below. IU will be seen (hal the insertion loss at 1the cul-off frequency
is less than 8 decibels and that a diserimination of at least 40 decibels is maintzined
for all frequencies greater than 1.5 tines the eut-off for the low-pass Ly pes or less than
two-thirds of the cul-off for the high-pass types.

The 500-c.p.s. high-pass and 1000 e.p.s. low-pass Lypes ean be used in taudem to
provide a band-pass filler covering one octave. The atlenuation curve of this com-
bination is also shown,

The band-pass model, Tyei 880-R,is sharply tuned to pass 1000 c.p.s. and diserimi-
nule against other frequencies, the design being such that & maximumn of atlenuation
is provided for the second harmonic at 2000 c.p.s. The juput and output coils of this
unit are tapped so that the filter ean be used with high or low terninating impedances,
or to replace the combinalion of a filter and tiransformer lo work between different
impedances. It is particularly suited to operaie between the high-inpedance output
of lhe TypE 814-A Amplifier and a copper-oxide meter to provide a visual halance
indicator for hridge measurcments at 1000 c.p.s.

1
a 1} f f I h/

o L | ga ; ] T+
: ' i N i I
: ! | : \ |

J ey 4 : ‘l l..l._..J.L.i.
T : LI
1000¢-cyele H-1" and L-I” Tyee 830-R 500-cvele II-P and 1000-cycle L-I*
SPECIFICATIONS

Mounting: All models except Tyve 830-B are  Terminals: Tyres %30-A to 830-I1 inclusive are pro-

mounted in Model C cuses, dimensions for which  vided wilh hoth soldering lugs and jack-top binding

are given on page 141. TyrE 830-B is mounted in a  posls. Tyew 830-R has soldering lugs only.

Model D case, Net Weight: Type 830-B, 714 pounds; all oihers,
314 pounds.

Cut-0ff
Type  Freguency Impedance Code Ward ~ Priee

*B30-A 500 cycles 500 i Low-Pass riLtErRGoaT | $18.50
*830-B 500 cycles | 500 @ High-Pass | rurercime 21.50
+#§30.C 500 cycles 5000 Low-Pass siLTERSIOE | 18.50
*830-D 500 cycles | 5000 22 | High-Pass FILTEREEAT | 18.50
+830-E 1000 cycles | 500 b awifan ‘ FILTKRTOAD ‘ 18.50
“830-F 1000 cycles 500 @ High-Pass | rwrerumsn 18.50
*830-G 1000 cycles | 5000 @ Low-Pass | riLTERSIGN ‘ 18.50
*830.H 1000 cycles | 5000 o High-Pass FILTERFIPE 18.50

5000, 500 1 ;
830-R 1000 cycl { g Band-P. ‘ILTE ) 19.50

| eyeles | 56, 600, 5000, 500, 50 and-Pass l FILTRKROTY, |

*PATENT NOTLCE, See Note 1, page v.
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METERS

~B— 00—

VACUUM-TUBE AND
COPPER-OXIDE TYPES ‘
FOR MEASURING
A-C YOLTAGE,
A-C POWER OUTPUT,
AND

AUDIO-FREQUENCY
POWER LEVEL
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METERS - —

TYPE 726-A VACUUM-TUBE VOLTMETER

This is a multiple-range instrument designed to permit the measurcinent of a wide
range, 0.1 to 150 volts, without employing external mullipliers. A five-position switch
changes ihe range and also corrects the zero setting, so that in making measurements
it is merely necessary te connect the unknown vollage to the terminals of the instru-
ment and vary the switch until the reading obtuined is on seale, Over-vollage cannot.
damage the meler. Since the seale is essentially linear, the ranges provided make it
possible to read all except the lowest voltages well up on the scale, resulting in a
considerable increase in accuracy.

To inercase Lhe accuracy of measurement al high radio frequencies, the entire a-¢
measuring circuit. is mounted in a probe at the end of a five-fool cable, which permils
the measurement of voltages dircctly at the souree. Since the cable and the indicaling
circuit carry only direct current, all effects of Jong leids are eliminated and an excellent
frequency churaclerisiic is made possible. For measurement at extremely high fre-
guencies, the probe terminals canr be removed, still further shorlening the leads.

Vor measuremenis at lower frequencies, wlhere 1he effecl of the Jeads is nol unpor-
tant, the probe and eable may be placed inside the instrument and connections made
to ierminals on the pancl.

A-c operalion has been achieved with the stability of a d-¢ instrumeni by means
of u built-in voltage regulator. There is no appreciable siuft of the zero after a brief
warming-up period and vuriations in the supply voltage do not cause fluctuations in
the reading.

The electrical circuits of the instrument are such that the calibration is substantially
independent of tube characieristies. For this reason aging of the tubes results in a
negligible error, and replacement of tubes affects the calibralion only slightly. Tubes
are operated under conditions which give exceplionally leng life.
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SPECIFICATIONS

Range: 4.1 to 150 volts in live ranges {1.5-5-15-50~
150 volts).

Accuracy: +2% of full seale at all five ranges, on
sinusollal voltages.

Waveform Error: Tle instrument is essentially a
penk vollmeter valibrated Lo read r-m-s walues of a
singe wave, or 0.707 of the peak valuc of a complex

frequency of the inpul ¢irenit is shout 3 nuega-
cyeles,

Power Supply: 100 to 130 volis, ae, 60 or 42 eyveles
ancl W0 to 2060 volts, 50 cyeles (sec price list). The
instrument incorporates u voltage regulador Lo cown-
pensate for supply varialions over this velluge
rauge. The power draln is less than 20 walis.

METERS

wave. On distorled wavefors the pereentage de-  Tybes: (hne 955-1ype, one Ti-type, and one 1-V recti-
: 933-1ype, S-tape, 4

viation of the rearding from the r-m-s value may be  jiortype, supplied with the instrument.

as large as the pereenlage of harmonies presenl. : ; .
£ 1 B : Accessoties: A seven-loot atlachunest conl, o pilot

lamp, and the theee tubes nre supplied wilh the in-
striment.

Frequency Error: Less than 16 between 20 cyeles
and 50 megaeveles. At 1(H) megucyeles, the volluge
indicated is about 3% larger than the vollage ncross

ihi DiEObe Borin HiA. Mounting: Black cracklefinish ahininum panel

mounted in a shielded walnot eabinet.

Dimensions: (Width) 914 x (depth) 14 x (height)
$L4 inchies, over-all,

Net Weight: 1714 pounds.

Input Impedance: About 5 megolns at low anlio
frequencies. Sinece the capacitanee belween inpul
terminals at the prohe is § guf, the input Srupedance
will be lower at higher frequencies. The resonand

- Pnﬂ‘_f:f Sa_zp;f’__ﬂ,r

Type 1"r-c'ffuenc_j,r ] _VO:_'!(TyL’__ Code Word Prire
796.A 60 cycles 100 to 130 | ALLOT $165.00
T26-A 50 cycles 200 to 260 ALTER 165.00
726-A 42 cycles 100 te 130 | AVASS 165.00

TYPE 546-A MICROVOLTER

The measurement of small s-¢ vollages presents o problem of some difliculty in
consequence of the absence of instruments of sufficient sensitivity for direct measure-
ments. This has resulted in the adoption of 2 substilution melhod with which we are
mere familiar m direct-current mensurements. A vollage of suflicienl magnilude to
he measured aceurately on available instruments is impressed upon an acceurale
eilibraled resislance nelwork which can lhen be adjusted to vary the output valtage
to egquahity wilh the unknown for which it has been substituted.

In the Tyre 5346-A Microvoller an instrument has been designed incorporating
these elements in o form suilable for use aver the audio-frequency range,

The attenuator, which is the essenlial element of the design, consists of a secetionnl-
izedd network of conslant ontput imipedance. The output ratio is controlled by switehes
for lurge steps and by o conlinuously adjustable dial for small steps. The Ialler consists
of a slide-wire covering o range of two decades and having an exponential seale.

The instrument is completed by a voltmeter on which the inpul veltage is measured
and a coupling transformer at the input end.

Although the transformer has been designed lo Liave a reasonably flat charaeleristic
for audio frequencies, 1l 1s evident, since 1t precedes 1he vollmeter, thal transformer
losses do nol enter into the measurements in any way. For convenience the switching
arrangemenl provides for maintaining conslanl Ihe impedance of 1he allenuator as
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seen from the generator side. This is not essential from the standpoint of voliage
computations, hut it is convenient in avoiding the necessity of readjusling the input

power as the atienuation is altered.

This new unit has many applications in measurements involving low vollages.
It is useful for conveniently adjusting the output of vacuum-tube osecillators or other
sources of alternating current, Tsed with the Typr 483-C Output Meter or a TyeE
583-A Output Power Meter it provides all the equipment necessary for measuring

gain characteristics.

SPECIFICATIONS

Output Voltage Range: From 1 valt to 1 microvalt
for a “relerence voltage” of 2 valts,

Acccuracy: For output voltage ratios Lthe error is loss
than 2% above 190-microvolt settings. The error is
somewhat greater for smaller output voltages. In
absalute meusuremenls the characteristics of the
copper-oxide voltmeter must be considered. For
oulput voltages greater than 100 microvolts the
error 18 less thian 1027, 12.5%, or 17%; at 1000, 5000,
ar 10,000 cycles, respeclively.

Power Source: An audio-frequency source having an
output control and capable of muintaining npproxi-
mately 9 volls across 7008 ohmns is required. The use
of other than the 2-volt stundard reference level

Type

produces proporlional deviations in output.

Input Transformer: The transformer is designed to
have a rensonably flut churacteristic over the audio-
[requency range, but, since it precedes the voltmeter,
its losses do not enter into the measurements.
Output Impedance: The internal output impedunce
of 200 ohms must be tuken into account when sup-
plying voltage to low-inipedance loads.
Mounting: The insirument is mounted on an
aluminum panel in a shielded wulnut cabinet.
Dimensions; (Lengtl) 10 x (width) 714 x (height)
614 inches, over-all.

Net Weight: 83§ pounds.

Code Word Price

546-A

CROWN $80.00

File Courtesy of GRWiki.org
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TYPE 487-A MEGOHM METER

AN OHMMETER
FOR THE
MEGOHM RANGE
OF RESISTANCE

The Tyrr 487-A Megohm meter indieates directly, wilh the simplicity of operation
of un ordinary ohmmeler, resistance values from 20,000 olms te 50,000 megohms.
This result is achieved by emploving a vaeuum-tube volimeter as the indicalor in a
conventional ohmmeter cireuit. The insirument is completely a-c operaled and takes
only 10 watts of power from the a-¢ mains.

The megolim meter can be used for general high resistance testing, as, for instance,
the measurement of resislors and of leakage resistance and the location of defeclive
insulation. As with olimmelers, the vollage applied to the unknown varies with the
indication, and is between 30 and 100 volls over the greater portion of ils range. Con-
sequently, this instrument is not suitable for the locatlion of breakdowns which oceur
ouly al higher voltages.

In measuring large condensers will low leankage, the Lime constanl results in equi-
lihrinm being reached very slowly. IFor exainple, o condenser of 1 uf eapacilance, having
a leakage resistance of 1000 megoluns, could be shown in a few seconds 1o have a
resistance greater than 500 megohms, hul perhaps a minule would be required to gel
the resistance within 10 per cent. For many applieations in general testing, however,
the limitations regarding the applied voltage amd the time constant are more than
offset by the rapidily of the measurcinent and the ease of operation.

Where a higher test voltage or a lower time constant is required, the Type 5434-A
Megolim Meler (see page 84) is recommended.

SPECIFICATIONS

Range: 20,000 ohms 1o 5¢,000 megolins in four over-
lapping ranges,

Owperation: The instrumenl is dircet reading, re-
guiring no balancing adjustment.

Scale: Standard ohmmeler calibration with center
scale values of 1, 10, 100 and 1000 megolims. Length
of seale 311g inches, center decade 134 inehes.

Aceuracy: Within 5% from 200,000 olims lo 5000
megohms, decreasing for higher or lower values.

Tubes: The necessury lubes, 1 type 1-V and 1 Lype
83, are supplied.

Type
487-A

Power Supply: 115 wolts, 4280 cycles ne. The
power requircinenl is ten watls,

Accessories: A T-loot connecling cord and spare
fuses are supplied.

Mounting: The instrument is supplied in a hund-
rubbed walrut case and is mounted on an engraved
blark crackie-finish aluminum panel,

Dimensigns: (Width) 10 x (height) 8 x (deplh) 514
inches,

Net Weight: 914 pounds.

Code Ward Price _

ONION $95.00

File Courtesy of GRWiki.org
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This instrument ulilizes the copper-oxide reetifier-type indicating meter, with o
senle calibriled in decibels. Tt is provided with an adjustable L-type attenmalor which
is inserted between the line and the indicaling voltmetler. The allenuator acls as a
multiplier to increase the measuring range of the instrument while maintlaining
constant the input resislance of the power-level indjcator. The assembly is portable,
compact, rugged, accurale, low in price, and requires no batteries.

The mnoving clement of the meter is of The high-speed type for the models -DM and
-DIR, and is normal speed for the more sensitive models -EM and -ER. Because of the
meter dynamics a Ligh-speed movement cannol be achieved with the ulira-sensitive
nicters of high impedance.

The standard panel finish is black crackle lncquer. In order lo maich the finish of
other studio or transmilier equipment, panels for ihe rack-mounting models are also
availuble lo order, finished in either Western Llectric or RCA gray, or RCA flat black
at an additional price. (See specifications.)

SPECIFICATIONS

120

Power-Level Range: Sce price list. All ratings are
for a zero level of 6 milliwalis in a 500-ohm line.

Internal Input Impedance: SU00G ohws resislive,
There is, 1herefore, an inserlion Joss of ¢.8 decibel.
Eissentinlly, no dislorlion is introduced inlo the line.

Frequency Characteristics: There is no appreciable
crror for [requencies up 1o 10,000 cycles.

Scale Reading: For Tyre 586-DM and Tvrs 586-D1L
zeto level is it mid seale, The meler 1s gradualed in
2-eeibel sleps belween —10 and +6 decibels.

TFor Tyre 586-EM mul T'vre §86-ER — 10 decilet
level oceurs al mid seale. Mid scale is, however,
marked zero. The multiplier switeh is arranged so
that at meximum sensitivity ils reading comhined
with Ut of the meter is —10 idecibels.

The muliiplier attenualor of all models is ad-
justable in 2.decibel sleps over a tolul range ol 20
decibels.

Indicating Element: A copper-oxide-reclifier volt-
weter calibraled to read power level in decibels.

High-speed movement for models -DM and -DR;
normal speed for twodels -EM and -ER.

Aceuracy: The average error is from 0.1 decibel 1o
0.2 decibel. Near the lowest reading of Lhe meter the
error may be as much as 9.5 decibel.

Correction Chart: A chart is supplied showing the
correclion lo be applied when the meler is used
across inpedunces other than 500 olms.

Mounting: The Tyrr 386-1IM and Tyre 586-E3
are mwounled on an aluminnm panel in o polished
walmut ealinet. Tvee S86-DR apd Tyes 586-LBR
are iesigned for mounting on a slandard 19-inch
relay rack. All switches are back-of-panel mounted.

Dimensions: Ior the cabinel models, (length) 935
{width) 414 x (depll) 414 incles, over-all. For the
relay-rack wodels, {length) 19 x (widll) 3l9 x
{depth) 314 inches, over-all.

Net Weight: 374 pounds for exhinel models, 3lg
pounds for relay-rack models.

Type Power-Level Range Monunting (ode 1Word Prive
584-DM 10 to +926 decibels Cabinet Model HARIT $55.00
586-DR | 1 to 426 decibels Relay-Rack Model HANDY 55.00*
586-EM —20 to 416 decibels Cabinet Model HONEY 60.00
586-ER —20 to 416 decibels Relay-Rack Model HONOU 60,00
586-P6 High-speed meter for Type 586-DM or -DR OURMETRELL 25.00
586-P5 | Normal-speed meter bor Type 586-DM or -DR OURMETFOOT 20.00
586-Q1 | Normal-speed meter for Type 586.EM or -ER GURMETPIPE 30.00

*anel fimish to mateh Weslern Eleelric or RCA gray, or RCA flal Dlack, $4.00 qelditianal,

PATENT NOTICE., B Note 6, page v.
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OUTPUT POWER METER

TYPE 583-A OUTPUT POWER METER

FOR MEASUREMENTS
OF
POWER QUTPUT
AND
INTERNAL IMPEDANCE

This unusual instrument reads direclly the amount of audio-frequency power that
any given source is capable of delivering. It cun be considered to be an adjustable load
impedance across which is connecled a vollieter that is calibraled directly in watts
lost in the load, Adjustiments are provided for an impedance range from 2.5 Lo 20,000
ohms and for & power range from 0.1 10 3000 milliwatts. In addition to the power scule
(milliwatls) on 1he meter, there is ulso an auxiliary scale giving the power level in
decibels for a reference level of 1 milliwall.

Many uses for such an luslrument are possible. For inslance:

(@) The power that an audio-frequency gencrator will deliver to a load of & given
impedunce can he found immediately wilthout caleulation,

(b} The effect of load impedanse on power delivered can be measured.

{¢) An important application is in the lesling of radio receivers. The meler will
serve for the standard scleelivity, sensitivily, band-width, and fidelity tests. The
auxiliary deeibel seale is for this use.

{d) The characleristic impedinee of lelephone lines, phonograpl piekups, vacuum-
tube oscillators, ele., ean he determined hy adjusitent of the impedance of the power
meter unilil & maxintum reading is oblained. When this oceurs, the impedance of Lhe
meter is set to the impedance of the source under measurement,

SPECIFICATIONS

Power Range: 0.1 to 5000 milliwatls, between 150 and 2500 cycles, nor does it exceed 1.5
db at 20 and 10,000 cycles. The average error is
0.3 db ut 30 and 5000 cycles; and 0.6 db at 20 and
10,000 eyeles,

Maximum error in impedance does not exceed 795
Multiplier: Multiplies meter power scale by factors  between 150 and 3000 cycles, nor does it exceed 509
of 0.1, 1.0, 10, and 1006, Also adds —10, 0, + 10, and  at 20 2nd 10,000 eycles. The average error is 8% at
+ 20 ¢lb o auxiliary decibel scale. 30 anel 53000 cycles; and 2067 al 20 and 10,000 eycles.

Frequency Characteristics: Aceuracy varies willi fre-  Size: (Length) 10 x (widtl) 7 x (height) 6 inclies,
quency and impelance seiting. Maxjmum error in  over-all.
full-seale power resding docs not execed 0.8 b MNet Weight: 834 pounils.

Meter: Calibrated from 1 to 50 milliwatts with
auxiliary scale reading from 0 «b to 17 Jb wilh 1
milliwatt as reference level.

Type _ Code Ward B Price

583-A | A e ABUSE $95.00
PATENT NOTICE. See Notes 5, 6, page v.
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TYPE 483-C OUTPUT METER

This is the constant-impedance volt-
meter employing a copper-oxide-rectifier
indicator that was introduced hy the
General Radio Company several years
ago for measuring the performance of
radioc receivers. It is, of course, useful
wherever audio-frequency voltages are lo
he measured.

Three impedance values have heen se-
lected as the ones most generally needed.
Particular attention is directed to the
Tyre 483-C Output Meter which has a
voltage range of 0-200 voltsand an internal
impedance of 20,000 ochms.

SPECIFICATIONS

Voltage Range: 200 volts (2-volt meters with multi-
pliers of 2, 5, 10, 20, 50, and 100).

Impedance Characteristic: With the multiplicr set at
“1" the impedance of the instrument is that of the
rectifice and meter only and hence varies somewhat
with applied voltage. The impedance increases ap-
proximately 909 for 0.5 volt applied. With increase
in multiplier setting the impedance approaches a
pure resistance of the rated value. The multiplier
resistors are adjusted to within +2%.

Accuracy of Calibration: Because of the charac-
teristics of the self-contained rectifier, the meters
are subject to errors other than that of the d-c meter
movement.

With a multiplier sctting ol two the error in
multiplication, because of the impedance variation
of the rectifier with applied voltage, 8 a muximum.
The meter will be within 3% and 6% for 2-volt and
1-volt inputs, respectively. This net work error is zero
ot the upper third of the scale and decreuses rapidly
for the small deflections as the multiplier setting is
increased,

r

OUTRUT METER
TRE bl B w3
GENERAL PAMO GIL

e L TR T

siderable. Over extreme ranges of temperature and
frequency the combined error mey be sy great as
25%

Scale Lenagth: 215 inches.

Mounting: The copper-oxide-rectifier volimeter and
the multiplier switch are mountzd on a bakelite
panel which, in turm, is mounted in a polished
walnut case,

Dimensions: (Length) & x (width) 434 x (height)
434 inches, over-all.

The frequency and temperature errors are con- Net Weight: 3 pounds,
Power for
Voltage Power Half-Scale Code
Type FTmpedance ~ Range Range Deflection Word Price
483-C 90,000 chms | 0-200 volts 0-2 watts | 005 mw | AvOm \ $54.00

PATENT NOTICE. See Note 5, page v.

THERMOCOUPLES, OXIDE RECTIFIERS

A-c measurements with d-e instruments. Bakelite cases
for plug-in mounting. See descriptions, pages 134 Lo 137.

File Courtesy of GRWiki.org
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TYPE 672-A POWER SUPPLY

L0H YR TAGE
.

w4 B
ATMIRAL EALI0 B0
[t

The Tyre 672-A Power-Supply unit is designed for gencral lahoratory use. It
delivers d-c power up to 45 watts at 150 ma and 800 volts, with a no-load voltage of
over 400 volts. An additional rcctifier circuit supplies 2 ma de at 100 volts, Two
separate a-c supplies are also provided at 6.3 and 2.5 volts, from which a total of
45 watts may be taken,

The unit is primarily designed for vacuum-tube circuits but will be found useful
in other capacitics. The high-voltage input is coutrolled by a Variac (adjustuble
auto-transformer) with a control on the panel so that continuous variation of Lhe
d-c output voltage (0 to over 400 volts) is possible. Meters on the panel indicate the
output voltage and current. The low-voltage de is convenicnt as a grid supply, and
a ground connection can be used on any of the d-e supply terminals. A calibrated
potentiometer mounted on the panel controls the low-voltage supply.

Excellent regulation at any output setting is assured by the Variae eontrol and a
carefully designed filter, which also insures a very low residual hum voltage.

SPECIFICATIONS

Cutput Range:

High Voltage: 150 ma at 300 volts, <dc. No load
voltage, over 400 volis, dc.
2 ma at 100 volts de.
2.5 and 6.3 volts, giving & total of
45 watts.

Low Voltage:
A-C Voltage:

Meters; The high-voltage supply outpus is indicated
by an ammeter and a voltmeter mounted on the
panel.

Regulation: The regulation of the high-voltage
supply corresponds to an internal outpat resistance
of 700 ohms for direct current, The 1000-cycle in-
ternal output impedance of the high-voltage supply
is equivalent to 8.9 uf in series with 1.13 ohms. That
of the low-voltage supply is equivalent to 2.12 of in
series with 0.82 ohm.

Supply: The power-supply unit will operate from a
105-120 volt, 50-60 cycle, a-c line.

Tupe

672-A e
PATENT NOTICE, Bee Note 11, page v-

Power Consumption: With the a-c and d-¢ supplies
operating at full load, the power consumption from
the mains is about 175 watts. Under these conditions
the loss in the power-supply unit is about 85 watts,
including rectifier cathode power.

Hum Voltage: At full-load current the hum voliage
of the high-voltage supply is less than 0.1 for all
voltages above 150 volis. For lower voltages the per
cent is slightly higher.

At full-load current the hum voltage of the low-
voltage supply is less than 0.19; for all voltages. For
a load current of 1 ma, the hum decreases to 0.03%.
Tubes: One 5Z3-type and one 80-type are supplied.

Mounting: The instrument is suitable for either
tuble or relay-rack mounting.

Dimensions; {Length) 1934 x (depth} 1114 x (Leight)
734 inches, over-all, Panel 19 x 7 inches

Net Weight: 41 pounds.

Code TWord

AFGOT

File Courtesy of GRWiki.org
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TYPE 673-A POWER SUPPLY

i LTADE o L

This is a power-supply unit for general laboratory use. It has a d-c open-circuit
vollage of over 2000 volts and delivers 130 ma al 1500 volts. Provision 1z also made
for supplying a maximum of 6.5 amperes al. 10 volis ac wilh a 3-voll cenler tap.

Several distinguishing features make the Tvre 673-A Power-Supply unit a very
handy piece of apparalus aboul 1he Lihoratory, A knob on the panel gives a con-
tinuous control of 1he high voltage, which is indiealed by a meter on ihe panel. The
oulput current is also indicated hy a panel meter. Consequently, besides using the
unit as a supply for, say, two 852-type lubes, it can be operated us a continuously-
variable-voltage d-¢ supply (from bhelow 50 to over 2000 volts). Transformer conlrol
it Lhe high-voltage input and eareful design of the filter have preduced good regulation
and low hum voliage. The power-supply unit is equipped with a time switch so that
the a-¢ supply is on about 30 seconds hefore the d-¢ supply begins to operale. An
auxilinry switch, for the sake of convenience and safetly, is supplied to conlrol the
high veltage separately.

SPECIFICATIONS

Output Range: The power supply will deliver circel
current up to 150 ma at 1504 volts. The open-cireuit
voltage is over 2000 volts.

The power supply also gives 6.5 aniperes at 10
volts ac. The 10-voll supply is cenler-tapped at §
volts.

Meters: The d-¢ vollage and 1le load current are
indicated by meters mounted on the panel. A panel
knob controls the input to the rectifiers.

Regulation: The internal output resisiance of the
power-supply unit corresponds to abont 1100 ohms
for load currents of A0-13¢ ma. Tor lower loud
currents the internal output resistunce increases io
aboul 28,000 ohms at no load. The [000-cyele
internal output impedance is equivalent to 1.1 uf.

Supply: The power-supply unit wiil operate from a

Type

673-A S
PATENT NOTICE. See Note 11, prye v.

105-128 voll, 50-60 cycle line. A suitable power cord
is supplied wilh the instrument.

Power Consumption: With the a-c and d-c supplies
operating at full load, the power consumption from
the mains is about 380 watts. Under these conulilions
the loss in the power-supply unit is about 90 watis
including rectifier cathode power.

Hum Voltage: At full-load current the hun voltage
is less than 3 volts or 0.29% of full-load voltage. For
lower load currenls, the hum decreases.

Tubes: Two 866-A-type reclifiers are supplied.
Mounting: The instrument is suiluble for tuble or
relay-rack mounting.

Dimensions: {(Length) 1934 x (deplh) 1114 x (height)
% inches, over-all. Pane!, 19 x 82 inches.

Net Weight: 73 pounds.

Price

$180.00

Codde Wind

AGONY
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| PARTS AND ACCESSORIES

RHEOSTAT-POTENTIOMETERS
AIR CONDENSERS « THERMOCD JPLES
OXIDE RECTIFIERS « A-F HUMMER
A-F TRANSFORMERS » RELAY RACKS
UNST PANELS « COIL FORMS « DIALS
KNOBS « SWITCHES » PLUGS AND JACKS
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PARTS AND ACCESSORIES

DESIGN engineers and cxperimentalists in

the radio, electrical, and allied industriul
fields will find in this section a wvariety of
unusual accessories that are obtainable no-
where clse.

Since 1915 Generul Radic has manufactured
lahoratory equipment, frequency-measuring
equipment, and components for the Navy,
Army, Coast Guard, and other Government
services; and for commercial an:d broudeast

companies, educational mslitutions, labora-
tories, and other manufacturers. A reputation
has been acquired Tor huilding instruments of
ruggedness, precision, and dependahility.

The parts and accessories whicl this section
will intreduce to many new customers have
all been designed for use in our own equiptnent,
They measure up in every way to the quality
standares on which our exeellent reputation
15 haseil.

The following list summarizes the contents of this section

RESISTANCE DEVICES

Rheostat-Potentiometers Tage 127-181

Voltage Dividers 181
CONDENSERS

Variable Air Condensers 132-134
METERS AND ACCESSORIES

Oxide Rectifier 134

Vacium Thermecouples 136

Direct-Current Galvanometer 135
AUDIO OSCILLATORS

Microphone Hummer 137
AUDIO TRANSFORMERS

Input and Interstage Transformers 148

Qutput Transformers 140

Wide Ilange Translormers 142

Impedance-Matehing Transformers 144

RACKS AND PANELS

Relay Racks I'age 146

Universal Ruck 147

I'nit Punels 147149
INDUCTORS

Plug-in Inductors 150

Transmitting Induetors 151

R-F Choke 159
DIALS

Precision Dials 152

Friction-Drive Dials 154, 154

Threet-Drive Dials 158, 154
KNOBS 155
PANEL ACCESSORIES

Dial Plates 154

Switches 156

Switch Contacts 136, 157

Binding Posts 137
PLUGS AND JACKS

Large and small, single- and

double-plug units 158

OTHER UNMOUNTED DEVICES are listed elsewhere in this catalog. These include

DECADE RESISTANCE UNITS

VARIACS

YOLUME CONTROLS
DECADE CONDENSERS
AlIR CONDENSERS

on pages 14 {o 18
on pages 8§ to 10
on pages 24 to 26
on page 40

on pages 30 to 35

File Courtesy of GRWiki.org

GENERAL



RHEOSTAT- POTENTIOMETERS

RHEOSTAT-POTENTIOMETERS
(VOLTAGE DIVIDERS)

The complete line of ad-
justable resistors deseribed
on the following pages is the
direct outgrowth of the need
for filament-current controls
in vacuum-tuhe circuits.
{ther applications are found
m all kinds of electrieal ap-
paratus where vacuuin tubes,
resistance bridges and thermo-
eouples are involved.

Units are available from
stock with power-dissipation
ratings as high as 250 watts
and maximum-resistance
ranges extending from 0.73
ohm to 200,000 ohms.

Beecause of the “straight
through' shaft construction,
these rhenstat-potentiometers
may be ganged up on the
same shalt to provide simul-
taneous variations of many
separateelementsundersingle
control, Complicated fader
networks may be built up by
using flexible couplings or by
the substitution of a single
shaft of insulating material
passing Lhrough all of the
controls.

All but largest and smallest
types are interchangeable
on the standard three-hole
motmting shown below. YWhen

ganged, they may be set up AS PANEL-MOUNTING MODELS

back to buck on either side Every General Radio rheostat-potentiometer is furnished ready for
of a sheet support. panel mounting, as showr in the above photograph, Lut every type
except ane
{Tyre 410) can,
by a few mo-
ments' work
wilh a screw-
driver, be con-
vertod lfor top-
of-table mount-

ANl -orevoueren | meostit | oSt
3 MTG. HOLES on the following — Sivaitatdimine
NO 25 DRILL pages in photo-
on FRaD, graphs accom-
panying the de- Any pofentiometer can also be used as & rheostat
Standard 3-hole mounting method tailed deserip-  far either direction of rotation. There is no OFF
for rheostat-potentionieters tionoleachunit. position

127
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TYPE 371 RHEOSTAT.POTENTIOMETER

Rheostat-polenti-
ometers in this series
have lleir resistors
wound onathinlinen-
bakelite strip whieh
is then bhent around
the bakelite support-
ing form. The contact
arhu is u single blade
that wipes the edge
of the resistor.

Allowable power
hissipation is 20 watts.
Values of maximum resistance between 1 ohm
and 50,000 ohms ecan be supplied from stock,
bt others within the power-rating limit can
be built to order.

Jn addition to the so-ealled “linear™ units
in which resistatice is proportional to the angle
through which the blude has turned, a unit
having a tapered winding is available. In this
(Type 871-T} the resistance is approximately
proportional to the square of the angle, in-
creasing with elockwise rotation of the knob
in & panel-mounted nnit. Other resistor shapes,
such as logarithmie tapers, may he ordered.

SPECIFICATIONS

Power Rating: 20 watts; Tyre 371-T, 8 walts.
Rotation Angle: 303° (approx) No oFr posilion.
Shaft: Steel, 1{-inch dinmeter.

Knob: Tvee 637-G,

Mounting: Standard 3-hole; machine screws, nuts,

and lemplate furnished. Supplied as panel type,
casily converied lor table mounting.

Dimensions: Sce sketch on preceding page: A=314,
B=21% inches.

MNet Weight: § ounces.

Marimum Mozimum  Code

Type  Resistance Current  Ward  Price
IT-A 10 4.5 10| raLLy | $4.00
IN-A 59| 20 a upLay | 4.00
371-A | 1000 2 | 140 ma | REDAN 4.00
IN-A 2500 | 90 ma | kERIT 4.00
ITI-A | 50002 | G0 ma| norom ‘ 4.00
IN-A (10,000 2| 45 ma | wowdy 4.00
3M-A (18,000 2| 30 ma  nuLke 4.00
37-A [50,000 2| 20 ma ‘ saTvie | 4.00
*3NM-T (10,0002 | 28 wa| suny | 400

# Tapered model.

TYPE 214-A RHEOSTAT-POTENTIOMETER

This unit has the
same type of con-
struction as the TyeE
871 Rheostat-Foten-
tiometer descrihed
above, except that
the winding form is
narrower and the
pewer rating and
maximum resistunce
values are, aceordingly, smaller.

The resistor is wound on a linen-hakelite
strip and the contact mermber is a single hlade
that wipes the edge of the winding. Maximum
power dissipation is conservatively placed at
% watts, values of current corresponding to
which are given in the price list. Maximum
resistanee values range from 0.75 to 2500 ohus,
but other sizes within the power-rating himit
can be built to erder.

Units of this type are more suitable for
hattery-operated installations where space is ul
a premium or where critical filament potentials
must be maintained.

SPECIFICATIONS
Power Rating: 9 walts, see current rating below.
Rotation Angle: 315°. No orF posilion.
Shaft: Steel, 14-inch dinmeter.
Knob: Tyre 637-G.
Mounting: Standsrd 8-hole; machine screws, nuls,
anit templafe furnished. Supplied as panel type,
easily converled for table mounting.
Dimensions: Sec sketeh on preceding page: A=314,
B=114 inches.
Net Wcight: 5 onnces.

Morimum  Morvimum  Code
Tupe Resisfanee Current Word  Price
| 1

914.A 0750 | 35  a | samy | $1.50
214-A 2 @/ 21 a reooy| 1.50
214-A 7 2 | 1.1 & | RURAL | 1.50
214-A 20  @| 067 a|mszor | 1.50
214-A | 50 9425 ma marm | 1.50
214-A | 100 500 ma | RIVET 1.50
214-A | 200 | 210 ma | EMPTY | 1.50
214-A | 400 2160  mu | nosiy | 1.50
214-A | 1000 | 95 ma | kxacer | 1.50
214-A | 2500 Q| 6D ma | sYRUR | 1.50
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TYPE 471-A RHEOSTAT-POTENTIOMETER

This rheostal-potentiometer is one of two
types Lhat have constructional features whieh
adupt then for use in high-impedance vacunm-
tube cireuits, Tlie requirements for this serviee
are severe in that not only mnst the unit itsel
have a high resistance, but, because of the low
power levels and amplification of all disturh-
ances by the later stages, ne contact noise ean
Le tolerated,

In order to meet these requirements Lhe high
resistanee is obtained by winding the card wilh
tine wire and then proteeling it externally frem
mechanical damage or derzngement of the
turns by rweans ol a seenrely anchorsd bhand of
linen bakelite.

Low noise levels are assured through the use
of 4 contael arm bearing four separate wiping
fingers whose average contact resistance is
essentinlly constant for any position of the
knoh. The unil may be mounted direetly on a

melal  panel  withoul
the necessily ol insulat-
ing bushings, [or the in-
sulated shuft removes
all possibility of short
circuits as well as any
I that would be in-
troduced by the opera-
tor’s hamd.

The winding [erm
has the same dianmeter
with a slightly greater
depth than thal el the
Tvre 371 Rleostat-Potentiomeler leserihed
on the opposite page, but the allowable power
dissipation is smaller heeause ol the bakelite
prolecting strip. Values of tolal resistance as
high as 200,000 chms are available, Special
sizes or tapered models with various character-
istics ean he built 1o onder.

Power Rating: 72 walls.

SPECIFICATIONS

! . Marimum Marimum  Code

Ratation Angle: 294° (approx.). No orr position. Type  Hesistance Cuwrrenf  Word  Frice
Shaft: Bakelite, 34-inch dinmeler. B S ik | .
Knabk: Ty PR GaT-HL, AT1-A [ 100 & | 8300 ma | Bquir | $6.00
Maounting: Standard 2-hole; machine screws, nuls, 4T1-A 1000 2 | 104.0 ma | ExisE 6.00
and tewplite furnished. Supplied as panel tybe, 479 A | 10,000 @ | 3.0 ma  bxEer | 6.00
sily convert e e ’ :
bii“r:'ll;n(s?(:r::-i :;L [(-:llujt ;]ljl]eorlrﬁ::!rll?lb wecedling page: 4l-A) 90,0000 | TP Enoux 6.00
A=314 l;.,':és,s i;iches. ] : cpages 471-A 100,000 @ | 104 | ERTPT | 6.00
Net Weight: 0 ounces. 471-A [ 200,000 © | 7.8 makEn | 6.00

TYPE 314-A RHEOSTAT-POTENTIOMETER

Of Lhe same mechanical and electrical design
as the Tyer 471-A Rhcostat-Potentiometer
descrihed above, this unit differs from it in
having the shorter winding form. IL has the
protected resistor, the bakelite shall, and the
d-finger contact arm.

The winding form has the same depth,
digmeier, and arrangement of meunting hotes
as Lthe Tryee 214-A Rhieoslat-Potentiometer
deseribied at the holtour of 1he opposite page,

bt becanse lhewimling
is protected, the allow-
able power dissipation
is simuiler. Reststances
as high as 200000 ohnis
are avallable {rom
slock, and speeial sizes
within the power-rit-
g limit ean be built 1o
oriler.

SPECIFICATIONS

Power Rating: § walls,

Rotatian Angle: 291° {approx.). No oFF position.
Shalt: Bakelite, 34-inch diameler.

Kneb: Tyre 637-11

Maunting: Standard 3-hole; machine screws, nuls,
and templale furnished. Supplied as panel type,
casily converled [or table mounting.

Dimensions: Sec sketch on second preceding page:
A=314, B=134 inches,

Net Weight: ¢ cunces.

Mouximum Maximum  Code
Type Resistanee  (Chrrent Word  Price
314-A 200 @ | 165 ma , Bvsve | $4.00
3M4A | 6009 | 95ma sxvow | 400
I4-A 2000 0 5% ma | ENEMY | 4,00
314-A 6000 £ | 80 ma | ENJOY 400
314-A | 20,000 2 ' (Gma | Bxmon | 4.00
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TYPE 533-A RHEOSTAT-POTENTIOMETER

This is a heavy-duly unit, wlneh can dissi-
pate 250 watts under continuous load. The
lrame is of moulded bakelite, und the resistance
element is wounid on an ashestos-covered alu-
wminum strip that serves to distribute the heat
to be dissipated to all portions of the element
for better radiation. Tlis unit, and the one
listed below, sliould not be used in closed ecom-
partments or where a means of ventilation has
not been provided to keep the temperature of
associated apparatus at o reasonable value.

Both types are equipped with three TyrE
138-V combination bindiug post and plug jacks
set on standard spacing so that tight plug-in
connections may be made to obtain imme-
diately a rheostat of either direction of rotation
lor increased resistance, or a fixed resistance
from which a variable tap is to be takeun.

Seven maximuimn resistance values are car-
ried in stock but others of the same power
rating ean be built to order.

SPECIFICATIONS

Power Rating: 250 watts, sec current rating below.
Rotation Angle: 305° (approx.}. No OFF position.

Shalt: Bteel, 25-inch dinmeter,
Knob: Tyre 6371

Mounting: Table type supplied, casily converted
for paunel mounting; see accompanying sketch.
Machine serews, nuts, and a drilling template are
furnished.

Dimensions: See accompanying sketch.

Net Weight: 174 pounds.

Muzimum Mazimum Cade

Type Resistance Current Word  Prive
533-A | 18 1584 aMoLAR | $6.00
533-A 3 %1 a MONAD 6.00
533-A | 10@ ' s5ta | woraL | 6.00
533-A Vg 29a MOTTO 6.00
533-A | 1009 16a | Mugoy 6.00
533-A | 300 Q 08a | mrvmy | 6.00
533-A 0 6000 | 06a | MusTY 6.00

TYPE 333-A RHEOSTAT-POTENTIOMETER

This unit, although
smaller, has the smme
constructional features
as the TyreE 533-A
Rheostat - Potentiome-
ter described above. Tt
has the standard 3-hole
mounting which makes
it wterchangeable with
the units shown on 1he
next page.

Tts power dissipation
rating is 100 watts.

SPECIFICATIONS

Power Rating: 100 walls,
Rotation Angle: 289° (appros.). No oFF posilion.

Shaft: Steel, $4-inch diameter.

Knob: Tyrg 63%-11.

Mounting: Standard 3-hole; machine screws, nuts,
aml lemplate furnished. Supplied as panel type,
casily converted for table mounting.

Dimensions: Sce sketeh on third preceding page:
A=4, =255 inches.

Net Weight: 11 vunces,

Mazimum Marimum Cade
_ Type Resistance Current Word  Price
333-A | 10| 100a | viaor |$4.00
333-A ig 58a | VAPID 4.00
333-A | 100 32a | veNUS 4,00
333-A Wa | 19a VIGIL 4.00
333-A | 1000 1.0a VIGOR 4.00
333-A | 3000 © 04a VILLA 4,00
333-A | 6009 | 04a |vieer | 4.00
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Rated at a2 maximum power
dissipation of 3 watts, this is
the smallest rheostat-potenti-
ometer we manufacture. Be-
cause of its compactness it is
ideal for filament controls on
small tuhes.

SPECIFICATIONS
Power Rating: & walts; 8 watts on 10,000 § and
20,000 £ models.
Rotation Angle: 254° {approx.}. No oFF position.
Shaft: Steel, 14-inch diasmeter. Knob: Trrs 697-A.

Mounting: unel type supplied; casily converted for
1able mounting. Machine screws, nuts, and template
furnished.

TYPE 301-A RHEOSTAT-POTENTIOMETER

Dimensions: See nccompanying sketeh.
Net Weight: 3 ounces.

Muarimum Marimum  Code

Type  Resistance  Current Word  Price
301-A | 6 & | 1 u | rasy $1.00
301-A 12 0 7 a  REMIT 1.00
301-A | 25 ¢ 05 a | wesew | 1.00
301-A | 200 2| 175 wa | uEsus 1.00
*301-A (10,000 @ | 17 ma | cvmny | 1.50
*301-A | 20000 2| 12 ma | crume | 1.50

* Supplicd with hoen-bakelite prolecling strip.

TYPE 410-A RHEOSTAT-POTENTIOMETER

This is identical with
the Tyre 301-A Rheostat-
Potentiomeler  described
ahove, except thal it is
equipped for single-hole
mounting, often a con-
venient feature. This unit
cannot erdinarily be used
on metal paneks.

[

ONE-HOILE
MOUNTING

§-32 THREADED NECK

SPECIFICATIONS

Power Rating: 5 watls.

Rotation Angle: 254° (approx.}. No ory position,
Shaft: Steel, 14-inch diameter. Knob: Trrr 637-A.
Mounting: Single-hole panel type only.
Dimensions: See accompanying skelch.

Net Weight: $ ounces.

Marimum Maximum  Code
Type  BResistance  Current Word  Price
410-A 60 1 a4 | sABOT | $1.00
410-A | 12 0 0.7 a | SALON 1.00
40-A | 250 0.5 a | saLTY 1.00
410.A | 200 Q 175 ma | samin | 1.00

TYPE 154 VOLTAGE DIVIDER

These adjustable vollage dividers have
rotary taps instead of the usual sliders. Tyvre
154-A is similar in constructiou to Typr §14-A
Rheostut-ctentiometer; 'y e 154-H iz similar

Totul Code
Type Resistance  Word  Price
154-A 5000 | vivioamy | $6.50
154-A 10,000 | pivineoaT | 6.50
154-A 20,000 | DIVIDCATE 6.50
154.8 50,000 | povmevien | 8.50
154-B 100,000 | pivibract 8.50
154-B 200,000 | pivibcirn | 9,50

to TveeE 471-A. Three adjustable taps ure
supplied on cach model. 8ix values of total
resistance are available.
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TYPE 568 VARIABLE AIR CONDENSER

This 15 a condenser of rugged conslruction
for use as a tuning clement in short-wave re-
ceivers, transmitters, and wavemeters. It is
designed lor tandem mounting, a hollow shalt
permitting the use of a single long hakelite or
melal shaft for driviug several units. The iso-
lantite end plates help 1o keep the losses at a
nimirmunt, Conlact to therotor is made throngh

an eight-fingered conical hearing kepl under
heavy spring pressuce, amd, in order to reduce
resislance, each plate stack is soldered into an
integral piece hefore assembly.

Twa sizes are available, ane of 175-puf with
straight-line-capacitance plates and the other
of 30-uul with straight-line-frequency plates of
decreasing [requeney with clockwise rotation.

SPECIFICATIONS

Plate Shape: Straight-line capucilance for Tyes
868-D; approximalely straight-line frequency for
Tyre a68-K.

Supports: End plates are of isoluntite, treated to
prevent moisture absorplion.

Low Losses: Rl is approximalely 0.03 x 1012,
Maximum Voltage: 500 volts, peak.

Knobs: Noue supplied. Shaft dizmeler, 34-inch;
rotalion angle 180° for Tyre 568-D, 270° for Tyre
5068-K,

Mounting: See accompanying skelch. Drilling tem-
plate and § fat-hewl serews are (urnished,

Dimensions: Sce skelcl.
Net Weight: %5 pound.

AMTC HOLES NQO2E DRILL
G'SINK FOR 6-32 FH.M. 5

Nowminal Cupacitance  0ode

Type Mazimum Mini;f-a.jm Word

568-D | 175 uuf
568-K | 50 uuf

Price

12 uuf | cLove | $4.00

12 unl ; CLOTUD 4,00

PATENT NOTICE. General Tladio condensers whicl incorporale special features wre suoufuelured nnder Tuited States Patenl-

See Nules 3, 10, puge v.

OTHER AIR CONDENSERS

Laboratory-type condensers, both mounted and unmounied madels, are listed on
pages 30 to 35. These include precision condensers, auxiliary bhalancing condensers
for bridges, and condensers suitable for use in laboratory instenveals.
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TYPES 334 and 335-Z VARIABLE AIR CONDENSERS

Left to right: Tyer 334-F, Tyre 335-Z, Tyrr 344-R, and TyrE 334-Z

This group of condensers is available in a
varicty of sizes for general experimental use.
They have soldered brass plates and metal end
plates which are grounded to the rotar stack
and to the shaft. Tnsulation is of hard rubler.

Modiels rated in the price list at 1500 valts,
peak, have dauble the plate spacing of those
ratedd at 3000 volts, peak. The former are
intende:| for use in power oscillutors ar inter-
modizte stages of medinm-power fransmitters.

SPECIFICATIONS

Plate Shape: Approximately straight-line wave-
length, decreasing wavelength for elockwise rotution,
for all excepl Tyre 335-Z which has straighl-line-
capacitance plates.

Supports: Two small sections of firsl-quality hard
rubher support the stator.
Low Losses: Rew(? is approximately 0.07 3 10712,
Knobs and Dials: None are supplied, Shaft diameter,
14 inch; rolation angle, 180° for all sizes.

Tyres 334-7 and 335-Z have halanced rotors; all
olhers, & counterwcight.

Mounling: Slundard General Radio 3-hole monnt-
ing. See accompanying sketeh. Drilling lemplale
anil 8 flat-hea:d screws are Furnished.

TFour removable feet are [urnished with each of
the high-vollage models.

Marimnm
,-\’n_nii'mﬁ (Capacitance Peak
_Ty pe Mazim wm Minimum ¥ aftage
335.Z ‘ 1150 gupf 50 gt 500 v
334.F ‘ 500 yuf 20 ul 500 v
334.K 250 uuf 15upf | 500
334.Z : 500 puf ‘ 35 uul 1500 v
334.R | 250 upf 30 pupf 1500 ¥
334-T 100 puf 15 puf o 1000 v
334-V | 50 b | 10puef | 1500w

MTG. HOLES WO 25 DRILL
"SINK FOR 6-32 F.HM5.

Terminals: See illustretion.

Dimensions: See accompunying outline drawing.
Depth {dimension A) is given in the price list.

Codde Word rice

Depth (A) Net Weight

544 in. 215 lb. | ROGUR ‘ $6.00
3346 . 1la b REGIN 3.25
] 254 in. 1 I BELOW 2,75
‘ 1014 0. 334 b, | wouey | 10.00
ila 1m. 2 1Ih. LISON ‘ 5.50
31gin. 11glb. | rwLy 2.75
| 25g in. 541b. } HIFED | 2.50
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TYPE 368 VARIABLE AIR CONDENSER

Tryek 368-C

This eoudenser is useful as a balancing or
vernier condenser in various vacuum-tube cir-
cuits, and many amateurs use it as a tuning
condenser in receivers for the high-frequency
{short-wave) bands. It has a single, 1soluntite

Trre 365-B

Tree 385-A

end plate, single bearing. and can he used for
single-hole panel mounting as well as for
mounting en a baseboard by meuns of the
angle brackel.

SPECIFICATIONS

Capacitance Range: See price list.
Plate Shape: Straight-line capacilance.

Suppert: A single, isolantite end plale supports the
entire assembly.

Low Lesses: RaC? is approximately 8.004 x 1012,
Maximum Veolitage: 500 volts, peak.
Knab: Tyre 637-A Kuob supplied.

Maunting: Bushing for single-hole panel mounting;
hracket for basehosrd mwounting. See sketeh.

Dimensians: Sec sketch and price list.

Net Weight: Approximaiely § ounces, all sizes.

TWO-HOLE MOUNTING

I HOLES MO BT DRI on JNEHOLE MOUNTING

-312 THREADED NECK

Capacitance _ Depth

Code

Type Maz. Min. (X) Word  Price
e T
368-A | 15 uuh | 24 |Ufpin. | mrix | $0.75
368-B ‘ 50 ppf | 3 uuf | 135in. | DURIN i 1.00
368-C  |100 ppf | 4 puf {13400, | Azore | 1.50

TYPE 492-A OXIDE RECTIFIER

One kind of junction of copper oxide has
the property of unilateral conductivity. The
Tyre 492-A Oxide Rectilier consists of four
copper-oxide rectifier units arranged in the
form of a bridge, thus proeviding full-wave
rectification of an applied alternating voltage.
The rectifier is useful for operating relays and
for measuring alternating voltages hy means
of d-¢ instruments.

The unit is offered in its present form for
experimental purposes and it must he reulized
in this eonnection that chauges in botl sensi-
tivity and frequency response with cutput load
and impressed vollage are to he expected.
Fixed resistors can he inserted in series or In
shunt with the rectifier unit to reduce these

']

A Tree $92-A Oxide Rectifier and a Tyer 274-RJ
Mouniing Iase

apparent variations. TypE 500 Resistors are
recommended.,
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SPECIFICATIONS

Frequency Error: The rectifier may be usesd without
appreciable lrequency error at frequencies helow
3000 cycles per second.

Temperature Etror: Temperalure errors ol about
3% may be expected hetween normal extreme tem-
peralires. Maxinnun sensitivity is oblained with a
load of 5000 lo 7000 ohms. Thig value should be
used when Lhe instrument is operaling a “eluy. If o
t-milliampere weter of 400- or 500-ohms resislunce
is usecl, full-scale defleclion will be obtaine:] at aboul
2 volts across the rectifier input.

The maxiomm currenl output front the reclifier
should not exceed 15 mu, nor should the Timpressed
voltage exceed 3 volis.

Obviously, the apparent change of impedance
with resistaree can be greaily reduced hy proper use
of series and shunt resistance on {he inpul side.

Mounting: As illistrated. Plugs fit Tyes 274-RJ
Mounling Base as showi, The base is nol supplied,

Dimensions: {Length) 2Lz x (hreadth) 134 x {depth)
34 incles, excinsive of plogs.

Net Weight: 2 ounces.

Tyre
492-A

Cnde Word Price

$7.00

FILOA

TYPE 588-AM DIRECT-CURRENT METER

This is a Jirect-current galvanometer having
full-seale sensitivily of 500 microutnpreres and
u resistance of 10.0 ohms {5 millivelts) whieh
adupts it for use in conjunction with Tyre 493
Thermaocouples. Sinee cach thermonouple must
e individually ealibrated, thescale is laid out
with 50 cqual divisions marked from 0 to 50,
thus making casy the preparatiou and reading
of calibration curves. The meler is supplied
with the Tyre 298-B Meter Mounting which
has jacks for plugging in the thermoconple.

The input terminals are set on the General
Radio stamdard ¥4-inch spacing te tuke all
double plugs of Lhe Tyrr 274 series.

This weter may also be used wilh the Tyre
492-A Oxide Reetifier, described previously.

SPECIFICATIONS

Range: ¢ Lo 51 microawmperes full scale.
Resistance: 10 ohms, £0.5%.

Scale: The 2 Yé-inch scale is Jdivided inlo 50 equal
divisions marked 0 to 50.

Calibration: Full-scale deflection is adjasted to
within 2% of the specified wvalue of 500 micro-
amperes. Other points are not calibrated, but de-

fupe

- - Range
5BB-AM

0-500 microsmperes

flcction is approxiumaicty proportivnal te currenl
over the enlire range.

Adjustment: A screw is provided in the glass face
for making the zero adjustment.

Dimensions; {Length) 574 x {width) 3134 x (height)
274 inches.

Net Weight: 114 pounds.

Code Word Price

$26.00

OUHMETMUSLL |
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TYPE 493 VACUUM THERMOCOUPLE

The vacuum thermocouple presents a cou-
venient means for measuring high-frequency
current.. It consists of a junetion of two dis-
similar metals which, when heated, sets up a
direct. voltage capable of actuating a d-c
indieating meter.

This type of instrument is a true integrating
ammeler since 1the d-e eter reading is a
lunction of the ran-s eurrent in the heater
cirenit. For this reason a thermocouple and
meter give resulls that are indepeundent of
wavelorm, and frequency errors can occnr only
at frequencies so ligh that the stray capuci-
tances in the conple mounting hecome signifi-
cant (beyond 20 Me). The eouple may he
calibrated on direct enrrent.

Both the contacl type znd the separate-
heater type are available. In Lhe contact type
the heater circuit is in eleetrical contuct wilh
the couple cirenit. In the separate-heater type
the heating element is separated frem the
couple junetion hy a small Lead of glass, thus
cleelrically insulating the two cirenits while
providing good thermal contact.

The contaet-type couples are easier to huild
and consequently less cxpensive, arnd yel eur
melhod of building the separate-lieater models

Tyre 493 Thermocouples are mounte:l
i a bakelite case with plugs to fit a
Tyre 274-IL) Mounting Base

has bheen so greatly improved that a ecom-
parable degree of sensitivity s obtained.
Sepmrale-heater couples can, of course, he used
at high frequencies with fewer precautions
against the effeets of stray capueitances to
groud,

Thermo-pmetions are mounted in an evaci-
ated glass bulb. The vacuum reduces heat
condduction from the couple as well as the
effect of external lemperature variations. The
glass bulb is surrounded by felt and imounted
in the hakelite eontainer shown ine the lustra-
tion, ready for monnting in a Tyepe 274-13J
Mounting Basc.

SPECIFICATIONS

Type of Couple: The 1ype number “4937 is used
to designale all thermoeouples described  here.
Contact-type thermoconples are indicaled by means
of a single letter which also designates the heater
currenl, e.q., 493-A. The letier “T1” is used Lo iueli-
cate a separate-henter type of couple, a.4., 493-H A,

Couple Resistance: The resistance of all couples
is adjusted to hetween 10 ancd 12 ohms, the value
engraved on cach nameplale being accurate to 0.1
ohni of the actual conple resistance. This is a signif-
icant specification since the user can select & meter
of the proper resislance and sensitivity to give full-
scale defleclion without overloading 1he thermo-
element by considering the couple to be a generator
of internal resistanee equal to the couple resisiance
and developing an opeu-circuit voltage of 10 milli-
volls when the henter current is that given in the
lalile on Llie next page.

Heater Resistance: Heaters are adjusted to within
£109% of the values given in the tuhle. The actual
value engraved on Lhe numeplate is given to within
0,01 olim for Typrrs $98-4, 493-C, 493-HA, aml
193-HC; to within (L1 ohm for I'yres 483-KE and
493-HE; and 1o within 1 olm {or Tyres 493-FH,
493-K, 493-11T, and 493-1TK.

Electrical Sensitivity: The price list gives the healer
current required to produce 10 millivolts ucross the
couple terminals on open cireuit. This value is heldd

to wilhin +10% and -157%.

Thermal Sensitivity: 26
Falrenheit.

microvolls per  degree

Overload: All heaters will wilhsland a conlinuous
overload of 50% of the current given in price tal.

Coefficient of Resistance: Couple elements, 0.00013
per degree Fahrenheit; healer 0.00009 per ilegrec
Fahrenheit.

Meter: Tyre 388-AM  Direet-Currenl Meter is
recolnmended for use with these couples.

Mounting: Mounted in bakelite case, as illustrates,
with plugs to fit Tyre 274 Mounting Bases having
four jucks. The Tyer 274-RJ Mounting Base is
recommended.

Dimensions: (lengih) 21§ x (breadth) 134 «x
(depth) 24 inches, exclusive of plugs.

Net Weight: 2 ounces.
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Type

493-A
493-C
493-E
493.H
493-K

Type

493-HA
493-HC
493-HE
493-HH
493.-HK

*At raded enrrent.

MICROPHONE HUMMER

CONTACT-TYPE COUPLES

Current fo Give

Heater | 10 M iltiieolts
Resistunce” per Cirenss
058 300 ma
2 Q T0
10 @ 23 ma
100 @ 8o
450 Q 4.5 ma

Clnle 1Word

FUNNY
FOCTH
FOLLY
FOUAY
FOHRTM

SEPARATE-HEATER TYPE COUPLES

Henler
Resistunee
0.5 q
2 Q
10 @
100 0
450 0

TYPE 572-B

Frequency: 1000 excles £10%.
Qutput: 15 milliwalls, maximum.

fnternal QOutput Impedance: 10 or 300 ohinis,

Power Supply: Tlis oscillator is Jdesigned to operale
fromn a +le-volt battery, Burgess No. 2378, or

equivalent.

Mounting: Supplied unmounted as illustrated.
Dimensions: (Length) 344 x {width) 214 x {Leight)

185 inelies, over-all,
Met Weight: o onnces.

4 MTG. HOLES HNO.8 DRILL
FOR 10-32 RH-M 5.

T pe
572-B

Code Word

Al'RLE

SPECIFICATIONS

i

Current fo Gipe
10 Millioolts
(ipen Cireurt

S00 ma
100
25 nia
8 nw
4.5 ma

Price

$10.00 prowvided.

File Courtesy of GRWiki.org

Code Nord

EAGEH
EDICT
EALLY
EASEL
EDIFY

Price

$12.00

12.00
12.00
12.00
12.00

Price

315.00
15.00
15.00
15.00
153.00

This is an electro-mechanicel oseillalor in
whieh the frequency s delermined by a Luned
reecd. It is intended for use us a low-power,
a-¢ source for bridge aud olher neasurements
where extreme purily of wavelorm aud fre-
quency slability are not essential, The wave-
formm may be improved by the addition of a
0.5-uf condenser, wounting holes for which are

HUMMER
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AUDIO-FREQUENCY TRANSFORMERS

In this scetion is described a complele line
of high-ruality audio-frequency transformers,
including models designed for vacuum-tube-
input, vacuum-fube-interstage, vacuum-iube-
output, impedance-malching, and cireuit-
isolation uses.

These transformers have lap-jointed lami-
nated cores of the hest grade of silicon steel,
the use of which results in the unusually good
frequency characteristics that are obtained.
By reason of the high current that can he
tolerated belore saturation oceurs, parallel
plate feed does not have to be used under
normal operaling conditions. The transforiners
are unallected by mechanical shock, are
shielded against clectrostalic fields, and,
because of thorough 1000-volt insulation, they
are prool againsl breakdown under transieni
surge peaks. They may be used in permanent
installations with the knowledge that they
will retain their characteristics through years
of use.

To preserve the symmetry of push-pull
tapped windings so that subsequent stuges

may be truly balanced, the coils of the vacuuin-
Lube-interstage transformers are built up i
alternate primary and halanced secondary
luyers. This construction increases the conpling
coeflicient of the transtormer and decreases the
disiributed capacitance of hoth windings,
therefore extending the upper-frequency Lt
withoul introdueing high-frequency resonance
peaks on open cirenit (interstage) operation.

TFor use in high-fidelity eircuits with un-
balaneed slages, the light additional loudings
recommended in the tables will preserve Lhe
frequency characteristics te well within the
litnits staled. All ratings are conservative and
represent the performance thal may he ex-
pected under the most unpromising conditions.

Experimenlers and developent engineers
will find in these transformers reliahle units
Lhaving unegligible inserlion losses when Lhey
are properly terminated. They may bhe used
without fear of distortion in the many com-
muhnicalion, amplifier, line, bridge, balanced,
and unbalaneed c¢ircuils  enconnlered in
engineering work,

VACUUM-TUBE-INPUT AND -INTERSTAGE TRANSFORMERS

B,

TYPE 583-m TYPE SAS-M;

INPUT TYPES

Carbon micropliones, pickups, and mixer
sources of from 50 ohms to 400 ohms internal
impedance may be malched to a grid through
the use of the Typr 385-M or T'vpr 583-M2
Transformers diagramed above.

Rellectionless line termination for lines
belween 400 and 600 ohms and coupling to
either balanced! or unbalanced amplifiers may
be obtained with the Typi 541-G Transformer
which is designed cspecially for Lhis service,

TYPE Sa1-G

L G - ey

Q [ Tk

5 r |

L Cr

L &3 [ ¥

e L O Ch
TYPE Sdt-J TYPE S435-H

INTERSTAGE TYPES

For the intermediate stages the Typer 541-J
Transformer will meet all possible arrange-
ments of either single-tule or push-pull con-
nections. 1 will work from sourees rauging
from 1000 to 5000 shms in impedance by using
half the primary winding.

Where a grealer interslage voltage step-up
is desired for unbalanced amplifiers at the
expense of a narrowed frequency range, Type
585-H is recommended.

SPECIFICATIONS

Use: The mosl common uses of the trunsformiers
are suggesled in the second column of the lollowing
table. Values of sonrce impedance and primary
direet current have heen chosen for luhes that are
most frequently encountered in praclice.

Frequency Range: The talle gives Lhie frequency
range over which the voltage ratic is less than 2 db

below its value on ihe ilat porlion of the chiaracter-
istie. This range holds for operation “Out of” a
spurce having the impedance shown in column three
and into the grid or grids of the succeeling stuge.
For wvalues of source impedunce between lhose
tabrulated, the frequency range may be found by
direct interpolation,
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The “Pri, DO column gives the normal primary
current for the transformer when working out of a
single tube or the permissible current unbalance
when working out of tubes in push-pull. The specified
frequency range will e oblained with this value of
current. The low-frequency Lmit is decreased by
approximalely 25% when no direct current flows.
The etfect on the freijuency characteristic of 2 1005
inerease in “Fri. DO iz negligible al frequencics
greater than 80 cycles.

Turns Ratio: The ratio of turns of the whole primary
winding to the whole secondary winding is given
in the “ T'uras Rofio™ eolumon of 1he table,

_ frequency Ramge (Down 2 dint
Outof  Pri. DO From

Primary Winding: The G0-cycle inductance of the
whole primary as measured with the tabulated
value of “Pri. DO flowing is given in the “L"
column. The maximum value of eurrent Lhal may
be applied to any part of the primary is stated in
the I Mar." celumn,

Mounting: Each lransforter is mounled in a
asiancard drawn-steel, wax-filled Model 13 case,
illustraled on the next page.

Dimensions: See dimensioned drawing, Model 13
cise.

Net Weight: All 1ypes, 3 pounds,

Primary
L1 IMur,

To Turns! Code

_Type  Use (o) (ma) (eweles) (oueles) Ratio (R) (ma) Word  Price
i | | | |
| PP tI:)l‘*t"-S 20,0003 | e 30 | 10,000 ! | 150 |
=
‘ PP Grids L0000 | G4 25 ; 15,000 | | 140
| | i |
One Platet | ; F =
541-J to e 2 | 3 LI e | A e snmon | 47050
P-1* Grids i < : ‘ d R i I
One PMlalet 16,3008 2.5 3 1L,000 ‘ 73 |
‘ to 10,0000 | 5 85 | 11,000 ‘ 65
One Grid! 5000 | & 28 J 12,000 35 | |
One Plate | | | 1 l | |
585.H 1o I 10000 | 5 50 7000 | o | 40| 15 | mesy | 6.00
One Grid : 3.2 | !
— | S e LR ——
Iine or Mixer® | ; | ' l
to . 400-6007 30 | 18,000 i
P Grids | 1 |
541.G | f | | lo 8| 30  amEAMm | 10.00
Line or Mixer® | 9.7 |
to 100 G008 | 30 18,000 | ‘
‘ Omne Grid! | | |
Single- or l ‘ [ | I
Danlile-Bution | 5 | | 1 ‘ |
: 100 2 40 FOD0 2 i
585-M¢ | l\I}cr(il(]:]mne 2001 :‘IJ 10 ';’.'JUO | ]Iér.rs LGl S0 ‘ TARKY 6.00
{| St | [
Single Grid | ‘ | | )
Single-Bution | | ‘ -
585.M Mierophone | 200 op | 45 AL to | o ‘ 100 | TARDY 6.00
to [ 50 ) S000 ‘ 28 ‘ :
Single Grid |

1 Drata are for whole of taped winilings.

2 D lor 10%, unbalanee in push-pull conneetion.
3 Connect 280,0008 ucross each hulf of sceondary.
$ Uye whole winling, £1 or () to plete or prid.

£ Connect 75,0000 bulween Gund F,

¢ Conneet 10,0002 bel ween () nnd F.

T Conneet  100,0008 ucross each hall of secondary. Withoul
resigbors vesponse is np 2 db at 11,000 cyeles,

#To rellect exactiy 50082 to primacy, cotmeet 25,0008 neroas
each half af secondary: fov single-grid wse, high-leequency
timnit is then 10,000 cyvcles.

¥ {Connect 35,0008 het ween € and F

SPECIAL TRANSFORMERS

The General Radio Company has led wide
experience in the eustom design and produetion
of transformers to meet requirements not
eovered by stock models. Among these types
are transformers with extra and monitoring
windings, transformers lo operate in mixer
circuits of unusual impedance, and to simulate
the characteristic of the human ear. Special

trunsformers for Lhe tripping of control circuits
as well astransiormers for inclusion in recorling
seismographs and other scientifie rescareh
imstruments can also be supplied.

Prices will be gnoled on inquiry. Please
state desired frequency characteristie and the
values ol generator and load impedances
between whieh the transformer is to work.

File Courtesy of GRWiki.org
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VACUUM-TUBE OUTPUT TRANSFORMERS

An output teansiormer may be selected from
the four shown below to couple a vacuum tuhe
to all but the most unusual values of line or
speaker impcodauces. For a large number of
these special cuseslesigns are already on hand
with the result that these types may bhe
furnished witliout undue expense or delay.

TYPE
541-C

=1

[ Jsrnm:nl

TYPE 541-C

The Tyre §41-C, Transiormer is available
for output uses where it is desired to couple a
push-pull, 4080- to 12,000-0lim output stage to
the voice epils of one or mere dynauntic speakers.
With multiple leads the optirnum impedance
ratio of 1300 to 1 shiould govern the cloice of
arrangement of secondary counections,

This ig the transformer recommended for use
with tubes of the following types: 10, 31, 45, 46
{Class A), 49 {Class A), 59 (Class A), 71-A, 89
{(Class A), und 112-A.

The TyeE 341-D Transformer is a universal
output transformer for use with two 2A3 tubes
in a balauced {push-pull) stage, although nse of

generator impedances hetween 700 and 2000
ohms will cause no appreciahle change in the
frequency characteristic.

The choice of a secondary tap and the
arrangenent of the speaker connections should
lie such as to load correctly the ocutput stage.
The load presented to the tubes will Le the
transformer load multiplied by the square of
the turns ratio of the transforimer [or the
particular secondary tap used. Iu particular,
the correct load for the 2A3 tuhes varies, de-
pending on whether fixed bias or self-bias is
used. The table shows the lest connections.

Load Impedance
(Se«ff Hlm) ( Fired Bius)

_ Terminals 1o Which
Loaid 43 Clonnected

ohms | 1- 2 ohms |

1.5- 3§ 2
8 — 5.7o0hms | 2- 4 ohms | -4
5.7-12 olms | 4-10 obms 0-8

TYPE
541-P

TYFE 54i-pF

TyrE 541-F Transforner will feed lines of
from 400 to 600 ohms impedance from a push-
pull stage of outpnt tubes. Its excellent charace-
teristic allows it to be used indiseriminately to
intercouneet high-fidelity systems with no loss
in the over-all frequency range. This trans-
former is also recommended for feeding any
halaneed or unhalunced amplifier output into
a line-impedance-level mixer system, or for
use in the output stage of a mieroplione
pre-amplifier.

Monern C

MopeL B

MopeL D

General Rudio irunsformers are mounted in the three sizes of cases shown by the sumples above
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AUDIO-FREQUENCY TRANSFORMERS

SPECIFICATIONS

Use: The most common uses of the tramsformers
are suggested in the second column of the following
table, Values of source and load impedances and
priwary direet current have been chosen for con-
dilions Lhat will most frequently be met in practice.

Frequency Range: The table gives the frequency
range over which the voltage ratio is less than 2 lb
below ils value on Lhe flat-top portion of the charac-
terisiie. This range holds for operation “Out of” »
source having the iinpedance shown in column three
and “Frte™ a load of value shown in column four.
For vulues of source and Joad impedances Letween
those tabulated, the frequency range may be found
by direet mlerpolution.

The *FPri, DC colwun gives lthe normal primary
current for the transformer when working out of a
single tuhe or the permissible current unbalance will
push-pull input circuils. The specified feequency
ruange will be oblained with this value of current.
The low-frequency limit is Jdecreased by approxi-
wately 25% when no direct current flows.

Frequenry Range (Down 2 dh)

Turns Ratio: Thie ratio of turbs of the whole primary
winding to the wlole sccondary winding is given in
the * Furns Rutio” column of the table.

Primary Winding: The 60-cycle inductance of the
whole primary as ineasured with the tabulated value
of “Pri, )" fowing is given in the “L” column of
the table, The maximum value of current that may
be applied to any part of the primary is stated in the
“I Max.” column.

Mounting; Each transformer is mounted in a stand-
ard drawa-steel, wax-filled Model B case. This is
illust=ated on the opposite page.

Dimensions: Sce the dimensioned drawing, this page,
Model B case.

Net Weight: 3 pounds.

Priwory

Om’_nf Into PriDC From Teo Turns L1 I Mar. Cude
Type e {ohims) {ohmy) (ma)? (eyelesy (eycles)  Ratin (h) {ma) Woerd Price
i — I i ) i
b P-P Plates | : | i ; 356 s
10,000 4-13 1 30 12,000 45 | . -
541-C | e L o0 415 55 10,000 to gp | 90 TaTER | $6.00
| Voice Coil | | | 1 I | |
' | i | 236 | |
P-P Plales | | 1 | i
| 4000 163 | 3 40 15,000 | (33.8% 12 | . < |
SALD VoieCoi | 2000 [ 1128 |8 | 30 | 15000 | (17| 1z | TV | TOLH 6.00
ce Col r | | o 1 |
[ PP Plates | 32000 | 400600 ‘ 018 | L5 | 18.000 | 75
! 1o Line | 20,000 JOU-6HY (.25 2 16,000 70
or Nliver [IYRETT] 400-60uU 0.4 20 12,000 | +.4 0635
541-P ‘ ( T 25 | apow | 6.00
Ones 18000 | 400-600 | 2.5 50 | 16000 | 1 |30
Plule to 10,000 400604 1 5.0 850 | 16,000 27 |
Line, Mixer | 3000 | 400-600 | 80 | 20 | 13000 | | 25 | |

1 Dhata are for whale of tupped windiogs.
21 fur 109 unbalunce, w!hen rush-pull conneslion is used.

i [[aine kaps an windings.
# Use whole winding, £ Lo plate,

..mDEl. B |MODEL C | MODEL

3":

Dlinensions for standard General Radio tronsformer-monnting eases
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TYPE 741 TRANSFORMERS

FREQUENCY RANGE
50 TO 200,000
CYCLES PER SECOND

Tyre 741 Transformers ure intended for use in vacumwm-tuhe amplifier circuits where a wide
range of Irequencies nust be lransmitted. They are useful in many plinses of experimental inves-
tigation at carrier and low-radio [requencies, such us wide-range audio cireuils, facsimile trans-
mtission, experimeital television, and amplifiers for use with cathode-ray oseillographs.

A high-permeability nickel-iron alloy is used for the core malerial. Similar alloys have heen
considerubly used for cores where Lheir high permenlility is helpful in oblaining wide-Irequency-
response, It lias, however, one eharacterislic which makes it necessary to haudle H carefully m
the usual vacuum-tube eircuils — inagnetic saturalion of the core sccurs ut very low values of
awpere Lurns. Che of the ipertant reasons why these wide range transformers must be used in
push-pull cireuits is to cancel the effect of any direet current flowing in the plate eircuits of tubes
from whicli transfor mers are operated. A current unhulauee of 1 or 2 millianipercs between tubes
will nol affect the magnelic characteristivs, but it is essentiaul that the unbalance current
does not exceed this value.

The principal fealure of Lliese new transformers, and thal whieh requices muel atlention in
their design, is the structure of the coil and the core so Lhat leakage reactanee and distriluted
cupacilunce are reducel to the lowest possible vilues. The (uestion of electrical bulance between
the varions seclions of the winding is important, This also mukes it necessary, L order lo obtain
the best possible frequency characteristic, Lhat the transformers be worked in balanced or push-
pull eirenits.

Tliree standard models are availuble:

(1) Tyrk 741-G, 300-600 olun line to push-pull grids.
(2} Tyer 741-d, inlerstage push-pull plates to push-pull grids.
(8) Tyre T41-P, push-pull plates to 500-600-0him line,

All models are housed in cast-aluminum cases. e cases provide shielding at audio frequencies
and are particularly useful in reducing inductive feed-back which may eanse “singing.” The
cases are also excellent shields against other high-frequeney disturbances sueh as the usual lab-

GLLIBELS
a

I : e T eeen T
FREQUENCY 1N EYCLES
Frequeney churacteristic ‘Tyre 741-G Line-to-Gridd Transformer. Voltage step-up ratio 1:6.4

142

. File Courtesy of GRWiki.org



) N s N 21 — = [ 5 1 e ey (] (o1 1 £ 2 e S EERES
w g = | | | e J bg il i et 8 S50
i e T O 1 O gy o
B | | 1} | i T
o 2 T e B Y O N B A
u | S AR R E B | | e
LI | ?ii = | Jemh | - ol 8L 2 !

L 5 1 | | = s
o Ll Lol .

TRANSFORMERS

[ 1oca

spoan

aar doe

FREQUENCY 1IN £¥CLTS
Frequeney characteristic Tyrk 741-3 Iuterstage Transformer. Yollage ratio 1:1

PECIBELS

1
R S P

FREQUENCY IM CYCLES

Fregueney characteristic Tyew 7HI-P Plate-to-Line Translormer. Volluge slep-down ralio 6.35:1

oralory noises caused by eireuit breakers, switehes, ete., all of which are bothersome, particularly
when a wide frequencey range is being nsed. Cast ivon is a somewhat more effective shicld at 40
lo 180 cycles than aluminum. Such cuses can be provided on special order, but generally it his
been found that pewer-line hum interferenee is less serious than thal produeed by other sources.

SPECIFICATIONS

Frequency Range: 50 1o 200,000 cveles pet second.
Frequeney eliaracieristics for cach mwodel are shown
w Lhe accompanying diagrams,

Circuit: All models are for use in push-pull eircuils.
Linc-to-griel, inlerstage, and plate-to-line moidels
ure available. The laller are intended lor sse with
tubes having plate impedanees of ahowt 10,000 oluns.

Turns Ratio: Sec price list.

Core: A shell-lype core is used. The core muaterial is
“A-Metul.”

Terminals: Screw-Lype lerminals with soldering lugs
wre provided each.

Maunting: The lransioriner is mounted in a cast
aluminum case, Tle hasc has four wounling holes.
Dimensions: 33§ x 374 x (height) 3346 iuches, overall.
Net Weight: 3 pouneds,

Type Turns Ratio _ ITse Code Wnrd Price

| . " |
T41-G 1to 6.4 | 300-ohm line to p. p. grids WIDTHRANANT $22.50
T41-) 1tol lnicrstage WIDTIHANROY 29250
T741-P hu3 lo 1 L p. p. plates to 300-chm line WIDTRANCAT 22.50

PATERT NOTICE. See Note 23, page v.
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IMPEDANCE-MATCHING TRANSFORMERS

VamABLE TRANSFIRMEN
iy

TyrE 666-A

Al Generul Radio transfermers may be used
as impedance-maiching transformers. They
will transform impedances in the square of
their turns ralie which will be found in the
“Turns Ratto’ column of the tables, They muy
be used in either direction, that is, as step-up
or step-down impedance-matching transform-
ers, The frequency ringes given in the tables
hold for this use of the transforners as well,
and the “Pre. DO diuut still holds. If the
“secondary” wiwding is connected to the
source amd the [requency range is te be nain-
tained, the number of aiding d-¢ milliampere-
turns for Lhe whole transformer must not
exceed the value it has unider rated couditions.

Type 585-R

_ GROUMDED FALLE

TYPE 5B3-R

The Tyre 585-R Transformer is a high-
gquality, unity-ratio, circuit isolator for use
hetween lransmission lines of [rom 500 to TOR
ohms impedanee. The primnary and secomlary
windings are thoroughly shielded {from each
other lo miniwize electrostatie coupling with
the resnlt Lhal on balunced lines the pursllel
ecomponent of interference energy is filtered
from thesignal, ‘The provision of center-tapped
winshings allows interchangeable use hetween
balanced and unbalanced syslems and also for
their intereennection.

In bridge measurements the use of this
transformer makes the bridge balance inde-
peudent of electrical or locational changes in
the deteetor circuit, assuring greater accuracy
and ease of balauce,

Type 585-C

For line-interconnection and mixer preblems
the Tyree 585-C Transformer presenls the
{acilities of an impedance changing device with
impedance transformation ratios of 1 to 10,
1to 2.5, 1to 1.56, 1 to 0.64, 1 to 0.23, and
1 to 0.10, ullowing the transformations shown
in the table te be taken in either direction. The
desired ratios are obtained as showu in the
dingrams at the loot of the opposite page. The
termiunals are so arranged that only adjacent
ones need be strapped.

LABORATORY TRANSFORMERS

The fellowing two transformers are not to
be used for impedance mateching in quality
commmmication or pregram circuits. They are
valuable in alternating-ecurrent measuremnents
not dependent on relative response al widely
separated frequencies,

Type 666-A

Where it is desired to have the impedance
ratio eusily adjustable over a wide runge by
means of a phig arvangement at the expense
of attenuation of the high and low frequencies,
the TypE (66-A Varizble Transformer is
recommended. Primarily a laboratory instru-
ment, this lransformer is provided with jack-
Lop binding posts to receive a Fyer 274 Plug
and has multi-tapped windings with the in-
cluded turns from one end marked plainly on
Lhe panel. Any portions of the windings may
be used; not only is Lhe impelance ralio
adjustable but approximate ratios may be
obtained through different arrangements,
allowing a choiece of a fuvorable wvalue of
primary indnetance.

190~ BAGE
O3

e

#50

TYFE GEG-A
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SPECIFICATIONS

Use: The most common uses of the impedance-
matching transformers are suggesled in the sceond
column of the following table. Thke associated dala
are chosen for eonditions that will most frequently
be met in the suggested uses.

Frequency Range: The tahle gives ilie frequency
range over which ilic voltage ratio is less than 2 db
below its value on the Uat portion of the character-
istic. Tlis range holds for operzlion “Ouf of” a
source and “Inin” a load having ihe impedances
shown in columns three and four. For intermediate
values of source and load impedances Lthe frequeney
range may be found by direct inferpolalion.

Turns Ratior The turns ratio of the whele primury
winding to the whole of the secondury winding is
given in the “ Therus Ratio” column of the table. For
the adjustable-ratio transformer, Tyrn 668-A, the

turns ineluded belween the tap and one end are
shown in the dingram at the foot of the opposite
page.

Primary Winding (Higher Inmpedance Winding): TLe
nominxl 80-cycle inductance of the whole primary is
given in the “L” column of table. The maximum
current, that may be applied to any part of the
windings is stated under “I Max.”

Mounting: Trres 585-C and 585-R are mounted in
standard drawn-steel, wax-filled Model 13 cuses. For
TyrE G666-A see illustration.

Dimensions; For Tyrrs 585-C nnd 585-1 see dimen-
sionced drawing, Model B ense. Tyre GGG-A:
314 414 x 5 in.

MNet Weight: Tyres 585-C and 585-1, 3 pounds;
Trre G66-A, 8% pountls,

Frequency Range (Down 2 dly) Primery
it of Ento From To o Turast Frg B IMex. Cade
Type i se {nfrnsy (ohms)  (oyoles) (eycles) Ratio "9 () (ma)  Woard  Price
. o | AO0-GO | 150-250 25 10,000 1.4 A 50
| Jdue. Mixer | 460 qon | “he-go | 25 | 11000 B2 B || (pri) '
585-C Line aixer | 100130 | 30250 e5 | 1000 | (0se | ¢ | 9| oo | AHOE | $6.00
[ Tane AUNET ] po1se | o060 [ 25 | 12000 | tel | D {see.)
Line, Mixer ' \ I T
585-R | to i:;g i::g gg }2332 to | 3 |{pri. & aBoMaA | 6.00
Line, Mixer | he 1 50, ) |
(1]
666-A | Gonersl Bur- |y cngm 1o goe r1 (pri.} | 112,50
i pose Maicling| i 1?] 150 | AROON :
| 1 (see.)

! Drata are for whole of split or tapped windings.

3

N
1 1

40 -BOG
A OH B,

¥ Using laps on winsdings,

L3830
DHME —a

]

[

no-138 {3
— s O

s
a

TYPE 585-C
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TYPE 480 RELAY RACK

This rack is intended for meunting standard
19-inch panels whose heights are integral
multiples of 134 inches. Racks of this type
hitve been in use in telephone plants for many
vears, and they are fast becoming standurd in
laboratories for mounting apparalus. Two
sizes are available.

Attention is also directed to the Tyrr 660-A
Rack deseribed on opposite page.

SPECIFICATIONS

Construction: Sleel frame with  welded joints.
oth models huve provision for bolting them to the
floor or table, It they are stahle enough to sland
wilhou! [astening for all ordinary service.
Drilling: Standard drilling for 1%-inch relay-rack
panels iz employed. Holes are tapped and cleaned
for a 10 -32 panel-mounling screw.
Avccessories: Panel-mounling screws, punel-pro-
tecling washers, and bridle rings for eabled wiring
are supplied.
Dimensions: Tyre 480-A: Praine, (heighl) 691g x
(widtl) 20 x (depth) 3 inches, over-all. Base, (width)
20 x {depth) 15 inches. Punel-niounling space, 6
inches or 36 “rack units.”

Tyre 480-B: Frame, {heighl) 44 x (width) 20 x

GENERAL

Left: Tyre 430-B; right: TYrE 480-A

{depth) 114 inches, over-ull. Base, {width) 20 x 5 )_’Eﬂd Spuce _ Code

{cdepth) 15inches. Panel-mounling space, 4334 inches T'upe Incher Rach [Twitz Word A
or 25 “rack units.” —T ] i

Net Weight: Tyre 450-A, %4 pounds. Tyre 480-13, 4B0-A | 68 | 36 | nEepv | §40.00
20 pounds. 480-B | 483 | 25 | »wero | 15.00

NOTES ON LAYING OUT RELAY-RACK PANELS

1. Make punel height a
muitipte of 134 inches less L

@
inch for elearances. 1 '
2. Bolh top and hottom E, et "f" 1
edges of a properly mounted § Ly i -
panel will, neglecting clenr- l L 3
atiees, always Tall half way R v i, A

lietween = pair of holes spaced
14 inch apart on the rack,

3. 1t is seldom necessary to
cut all the possible mounting-
serew slots in a panel, bhut it
can he done il desired.

f

1
i

T

Fl

T L

-
4. Any panel lail out to fit Racw— A. PANELS
the raek will also fit if the B Tl e i
panel is lurned end-for-end or i *‘H"I"‘-L._
back-for-front. e [ 10-37 tapped holes

Hote: Clearance between vertical
supports on rack 174 inches.
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RADIO CO.

RACKS AND PANELS

UNIT PANELS

Anassenibly of Tyre 66l Thil Pancl equiptuent on
a Tyee 660 Ruck

General Rudio has recently developed a
series ol unit panels designed 1o faalitale the
fabrication of experimental and semi-perma-
nenl assemblies, All pacts are mterchangeable.
Layvout changes can be made a1 any time
without disfiguring the panel, and o unit is
casily lisusseinbled for conversior: nto an
entirely ditferent instrument.

The parts required for a conplete metal box
are a base, two end plates, a dust cover, and
a panel (will the accessories aceompanying it),
All principal parts ore made of Eraydo, a non-
magnetic, non-corrosive alloy of copper, silver,
and zine. whieh is stronger Lhan imaterials
commonly used for such parts. One lace is
satin finished nnd coated with elear lncqner.

The drawings on Lhe next page show Lo seale
i he location of ull Toles. Tlach panel has several
27 g-ineh dimmeler holes symmetrically placed,
aratnd each of which are three sinall holes for
monnling the standard bakelile (Navy tyvpe)
meter euse, or for fuslening mounting iscs to
the panel. Adjacent to each large panel haole is
i Lg-ineh hole for the slow-motion mechianism
of u d-ineh, Tyer 703 Thal.

At bolh top and hotton near cither end are
located pairs of Y4-inel holes on 3-inch centers
to fit Tyre 27k Panel Tnsulators willh Tyew
138-VI) Binding Posls for input and sutpul
connections. (Mher holes are intended for
single-hole-monnting parts such as rheostals,
Lelephone Jucks, ete. Buslings for redueing the
diameier of the holes to 24 el or 34 inch are
Furnished willl the punel. Unused lLioles are
plugged with Tyire 661-P4 Snap Buttons.

(hie panel s foenished with a S-ineli, per-
manenl-magiet  dyonamic  Joudspeaker, (e
mpul impedanee of whicly 1s 2000 ohims.

Vour types of mounting discs are available,
Typp 6111 Blank Mounding Lises are used
cither lo cover the lurge punel holes not i use,
or to mount paris other than those mann-
factured by General Radio. The center of cacl
i3 pricked on the reverse to Tacililale luyont,

The Typer 661-I'2 3-Hole Mounting Dises
have three small hioles drilled on & 7g-inch
racling for monnting General Radio parls
having the standard S-hole mounting, Shorl
spacers which provide clearunce for the dise-
moinling serews are {urnished. Dises ewn be
monnted at 30° angles aronnd 360°,

The Tyee GG1-1"3 Adapter Ddise has o 214
inch hole and is designed to mount meters sueh
as the Westou lype 3006,

st covers for the two sizes of end plales
are available. They fit tighlly and slide on
fram the rear so 1hat 1hey may be removed
when the panel asserablies are mounied one
above another on a relay ruck.

Al prices and dHusirations on wext hwo puges

TYPE 660-A UNIVERSAL RACK

This 15 Lhe rack shown in the cut on this
page. JU cousisls of Lwo rectangulst steci
frames which mount parallel to eack other,
These lrames may be screwed Lo the benely, or
they may he fustened to Lhe beneh awnd wall
by the four elamps supplicd with eael rack.

Tyer 661-1°3 Panel Clamps will elamp a
panel Lo the rack in any desired position. Tour

of these nre supplied with each unil panel, it
uone are snpplied witl the ruck. The rack can
he nsed lor panels of any width.
The height of the Tyer 660-A Rack is 2614
inches (lifteen 134-ineh raelk nnits).
Type Reel: TUnits Code Word  Prier

660-A 5 | wsw | $6.00
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PARTS AND ACCESSORIES

UNIT PANELS AND ACCESSORIES (ravings it Actuet size)
19 x 12-INCH UNIT PANELS

E — e =
p . |
o, Q0 o © Type 661-A, with accessories, $36.00
Nrmibar
o Y S_r:pp!ifd Trpe __l?escn"phbrr i
‘:l 3 [461-P1[Blank Mounting Dises
S 3 [861-1°23-1Iole Mounling Drises
O & 20 |661-14/¥nap Bullons
2 pr. |661-P5|Panel Clamps
@ Al ! e
-] 1z 12 [6G1-P6 Mounling Spacers
ti|601-I'8/¥g-inch Bushing

G 0G1-PY ] -inel Bushing
23 Muehine screws aml nuls
| {lor hase, ends, and dises)

o Type 661.-AX, blank panel only,
e . FY) 9 $2.50

19 x 7-INCH UNIT PANELS
Type 661-B, with accessories, $4.00

2 [6G1-P1/Blank Mounling Discs
o ° o 2 [{661-P23-Hole Moinmting Discs
15 [BG1-1"i|snap Buoitons
2 pr. [661-P5|Panel Clumps
~ 8 |6i1-Ps A lounting Spacers
4 | 1-PS)E g-inell Bushing
1 1661-D9%g-inel Bushing
° o 7 |Machine serews and mils
® | {for hase, ends, and dises)
Type 661-BX, blank panel only,
$1.75
Type 661-C, with accessaries, $9.00
631-P1 Blank Mounting Dise
o §61-P2|3-Hole Mouniing Disc
$61-P4|Snaps Butlons
- |661-P3|Panet Clamips
' 661-Pi| Mouniing Spacers
661-P8t%¢-inch Bushing
| G61-F'0[7g-inch Bushing
© Machine serews uned nuls
(for buse, ends, and dises)
s-ineh Dynumie Speaker and
Clnp

Type 661-P1 Type G61-P2 Type &61-P3 Type 661-P11
Blank Mounting Drisz 3-Hole Mounting Dise Adapter Dise Cover Plate
For nse us hlank eover or Far S-hole monnting, For 2lg-inch meters Tor use with Type 1757-Tt
“daill vowr own.” Cenler 1207 apart on %-inc‘u {r.g., Westan 506}, Tnductor Form and Tyrek
prick-pinehed  for paay racliug, 12 poassible po- $0.20 cach. 177-K  Inductor  Shield.
Tayout, #0.15 cuel. sitions. $0.20 cuch. #0.20 each.
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RADIO CO.

UNIT PANELS

ENDS, BASES, DUST COVERS (rawings 1eth Actual Size)

b
| gl I
Type 661-K i e
End- and Base-Plate !
Assembly i
Por 18 x 12-inch Punels i
$5.00 :
Buse plale ean be monunted
in any one of four posilions.
Machine screws and spne-
ing pillars supplied. Order
pamel (shown dotted) and
dusl cover separately.

Type 661-L
End- and Base-Plate
Assembly
For 18 x 7-inch Punels
.00
Base plate can be mounied

in any one ol four positions.
Muchine serews ane spue-
ing pillars supplied. Order
el (shown dotted) and
dusk cover separalely.

Type 661-R Dust Cover
For 12-inch Panels

#2.00

Type 661-5 Dust Caver

Lor 7-inch Panels
$1.50
Til closely. Can be attached
and removed when punels
are mounied one shove an-
other on a raek. Macline
screws lor hack supplied.

Type 661-P8
3%-in. Bushing Type 661-Pd
Fits 4in. lioles - Snap Butten
4 lor #0.10 Fila Miin. holes
2 Tor $0.05
Type 661-P5 QA. Typz &61-P%

==

-in Bushing
Tits 14-in. lioles

4 1ar $0.10 - ===

Panel Clamp
#0.20
per pairv of 2

File Courtesy of GRWiki.org

Type 661-P6
Maunting Spacers
Provide clearance for
meirta interfering will

dizge-monniing  artews,
& lor $0.10

Type 661-PT

Dial Indicater
For G. H. dial. Bupplied
free with cach dial wlien
order  specilically  re-
nuests il, $0.235.
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PARTS AND ACCESSORIES

PLUG-IN INDUCTORS FOR UNIT PANELS

The three hasic componenls shown helow,
together with a Tyer 661-1"11 Cover Plate can
be assembled in three ways te make up an
effective shielded plug-in inductor for use in
high-Trequeney experimental work, The Tyre
177-B Inductor Form can be used alone or, if
desived, o T'yee 177-K Inductor Shield can be
altuched 1o make one integral unit. Then,
when a shieliled inductor is reyuired for use
with unit-punel assemblies, the cover plite is
added, as shown in the pholograplh hetow, The
stueld base is securely locked Lo the shield top
hy the three havonet cateles, Tu Lhe center is
athreaded red which engages a threaded insert
m Abe Tyre G61-Pi Jack Base and draws Lhe
cover plate firmly against the panel,

The Typr 661-1"10 Juck Base can be used
heliing the panel or mounted horizentally ou
a shelf using short spacer studs.

An important feature in short-wave work is
the excellent noise-free contact provided by
the use of spring-type plugs and jacks. The
ciglit scis iof COI:IIU(‘],S e pdeqate tm: the nemner on g ounit panel, The three springs on
most claborale eirenit. Both plugs and jacks the Ty 661-T'10 Juck Base guide the inductor
can he removed 1l fewer contucts are needed. into pluce
Complete assemmbly inslructions are supplied.

The eomnplele shicldell inductor mounts in tlas

Type 177-K Inductor Shield

I Aluminum.
' Fastens lo'T'vre
17713 Inductor

N Form willi lwo
? . nechine serews

Type 177-B
inductor Form

Cun be used alone,
with shield, or with
shield anil cover plale

J supplied, The for nnit-pancel mounl-
' ' LB knob, claping ing. Sec phaolographs.
A rod, ele, are fn- - Supplied witl cight removable phigs (with loek-
§ cluded together  washers sl Jugs), Wiuding form: 114 inches {ii-
with complete assenibly instructions. wneter), 1235 inches (length). Moulded bakelite,

Code Word - INDUCTREM P Price: $0.75 Code Word; INDUCTROAT Price: $0.85

Type 661-P10
Jack Base

Tieludes eight
removable jacks
andl lugs, Unique
locating  devier
maukes  plugging
in colls extremely
casy. Spucer bars
fit wml  panels.
Base may, if de-
sired, be monnled
on  shelf  hase

{short spacers nol included). Destgned lor shiclded

A shielded inductor-form assembly. made up o ynshielded Tyer 175-13 Induetor Form.
from o Pree 199-B Luductor Foruy, o Tyre 177-K
toeduelor Shield, and a1 Tyee 661-1°11 Cover Plate, Code TWord: CNIPANDASE Price; $1.50
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RADIO CO.

TYPE 519-A DIAL LENS

(See IHustration on Page 152)

This consists ol a small lens with an ad-
instable holder to nount on a panel aver the
dial indiealor, and makes possible the reading
of a dial {especially those shown on the nest
page} to a high degree of preeision. When
not in nuse the arm ean be swung sut of the
way and the lens pushed against the panel to
nininze space requirements, When in use the
lens 1s held in proper position by a detent
levice.

SPECIFICATIONS
Dimensions: (Height above punel) 2 x (width)
1% x {lengih or rading) 234 inches.

Focal lergth, 11 inches.

Mounting: One 3g-inch hole required for wounting.

Net Weight: 2 cunces.
Code W ord Frice

$1.75

Type
519-A

AHABH

TYPE 520-A DIAL LOCK

Auy General Radio dial may be firmly
clamped 1u any position by meurs of the
Tyer $520-A Dial Loek which holds the edge
of the dial in a vise-like grip, witheut exert-
ing appreciable force on the shalt ou whieh
the dia! e mounled. The lock does not aller
the dial setling aud may be unclunped hy
loosening the kourled knob when it is de-
sired to change dial to a new setting.

SPECIFICATIONS
Dimensions: {length) 2 x (width) 1 x (heigh!)
113 inches over-all. Height above panel, § inch.
Mounting: T'wo No. 28 holes, ¢ inch apart, are
required for mounting.

Net Weight: 114 ounces.
Clonfe Word Price

$0.75

Tupe

520-A

ATATE

TYPE 677 INDUCTOR FORM

These coil forms are made of moulded porec-
lain in two eonvenient sizes, The cight notehed
ribs provide permanent winding spacing while
the series of small holes gives adequale anchor-
age. Taps and separate windings np lo a total
of seven terminals are wecommaoddaled by a
matched plug-in base and  jack, separalely
avalabie.

For complete assembly two Tyer 677-1°]
Coil Form Spacers, with wiich are included
the necessary machine serews, nuts, and lead
waslers, are reyuirell, These spacers muy ulso
be nsed to support the juck plate.

The ¥ocut threads permit use of wire size up
to #10 B. & 8., and extend over three inches.

SPECIFICATIONS

Dimensians: Length, all unils, 454 inches. Dinmeter,
Tyre 677-U, 214 inches; Tyre 677-Y, 374 inches.
Width, Tyres 678-I, 678-1, 114 inches. Height,
Tyre 677-P'1, 1 inch.

Net Weight: Tyven 677-U, 10 ounces, Tyre 677-I'1
{per puir}, 2 ounces. Tyre 677-1% 4 ounces. Tvew
G77-J. 4 ounces, Tyre 677-Y, 154 pounds.

Code
Tupe Description Woord Price
677.U Coil Form mive | $0.50
677-Y | Coil Form MISEN 75
677-P1 | Spacer (2 req’d) | aovre | .30 (pair)
678-P | Busewith7? Plugs | mmvor | .70
|
678-) Base with 7 Jacks | sinny | .65
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PARTS AND ACCESSORIES
TYPES 704 AND 706 PRECISION DIALS

These are high-grade precision dials, with seales
individually engraved on an automatic self-
indexing engraving machine in lne, radial, and
accurately loeated lines. The dial scale and the
slow-motion knoh rotate in the same dircetion.

The accuracy of the engraving and the precision
of setting obtainable justify the use of a Tyrr
519-A Dial Lens.

Backlasl has been eliminated in the construe-
tion of these long-seale dials by setting the seale
permanently and securely on the main shaft
which thus has its angular position accuratcly
indieated. The tension of the friction drive is
adjustable to suit the load and the preference of
tlie operator, and the position of the [riction drive
shaft may be adjusted to compensate [or errors in
the centering of the main shaft in the ecnter hole
iy means of an ececntric bushing, Tyre 704-D

These dials are secured to their
shafts through the use of two set-
serews separated by 120° and are
supplied bored to receive a %¢-
inch shalt. For use with a l4-inch
shalft, a split collar bushing is pro-
vided which securely grips the
shaft throughout one inch of its
length, averting all possibility of
slipping.

Settings of these dials may con-
sistently be duplicated to one-fifth
of a division, allowing an aceuracy
of resetting, for the Tyre 706-1D.
of better than 0.059%. Parallax is
eliminated through the use of un
indicater whieh always remains
flush with the surface of the dial,
and at the same time absorbs the
slight eccentricities of the main
shaft through the flexibility of its
mounting arm.

Only one additional lLiole in the
panel is required for mounting; the
drilling template [yrnished enahles
it to be accurately located.

TyrE 708-C The dial indiecator is supplied.
® 4-INCH DIAMETER PRECISION DIALS
Dial Friction- Net Code
Type  Are  Dipisions  Drive Ratio Weight Word _ Price
704-C 180° 200 I 1:6 | 9 ounces DABRY $7.50
704-D 270° 300 1:6 9 ounces DATHY 71.50
@ 6:INCH DIAMETER PRECISION DIALS
Dial Friction- Nel Code
e - e o Diidany _ Drive fotio Weldll oo RS o TR
706-C 180° 300 18 ‘ 1 pound Dasny | $8.00
106D | 270° | 450 1:8 1 pound DATUM 8.00
PATENT NOTICE. Sec Note 17, page v.
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RADIO CO.

DIALS

FRICFION-DRIVE AND DIRECT-DRIVE DIALS

The dials deserihed
here have photo-etened,
nickel-silver scales and
use the fluted bakelile
knoh deseribed on page
155,

Three diamelers are
avuiluble either with or
without the friction
drive. An indicator and
drilling template  uare
supplied.

All dials are insuluated
from the shaft.

See next page for

Tyrea 702-A and 702-F 3%4-inch dials.

® 234-INCH DIAMETER — TYPE 7G2 FRICTION-DRIVE DIALS*

Tyees 710-13 and 710-G

Séaft bial Frictiom-1rive Net Corde
Type Diameler Are THrizions Ratia ¥ eiiht TWord Frice
T02-A | Y in. 180° 100 1:3.8 + oz DIACK $1.75
702-B l4in. 270" 100 1:4.8 1oz DIBOG 1.75
702-F 34 in. 180° | 100 1:3.3 4 o, DIEAG 1.75
702-G 2gin. 270° | 100 1:3.3 4 0z, DGOD 1.13
® 234-INCH DIAMETER — TYFE 71¢ DIRECT-DRIVE DIALS )
710-A 13 in, 180° 100 214 oz, DIALY $1.00
T10-B | 4 in. 270° 100 : 213 oz DIRIX 1.00
1M0-G | iin, 270° 100 : 215 om. [{ce 1.00
@ 4-INCH DIAMETER — TYPE 703 FRICTION-DRIVE DIALS* )
703-A 14 in. 180° | 100 | 1:5 2 oz DIANT $2.00
703-B 14 in, 270" 200 1:5 8 oz DIBUT 2.00
J03-F 3% in, 18¢° 100 1:5 I Boz BIFITR 2.00
703-G 2% in. 270° 200 | 1:5 8 oz DIGURM 2.00
@ 4-INCH DIAMETER — TYPE 717 DIRECT-DRIVE DIALS _ )
1A Li in. 180° 100 | 5 o DIARM $1.50
117-B 14 in. 270" 200 | 5 on DIBAR 1.50
71F i 180° 100 | e i ' Do — 1.50
M7-G 34 in, 270° | 200 ! - 5 07 DIGAR 1.50

Tyrzs 703-A and 703-F

All Nustrations 14 actual size
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PARTS AND ACCESSORIES

Type 705 Type 712

® 314-INCH DIAMETER — TYPE 705 FRICTION-DRIVE DIALS

Shaft Dial Frictton-Drive Net Cade
Type Dioweter Are Divistons Ratio Weight Word FPrice
TO5-A Li in. 180° 100 1:4 115 oz. DIARK $1.75
705.-F 35 in. 180° 100 1:4 114 o7 PIFAL 1.75

PATENT NATICE. See Nole 17, puge .

® 31%-INCH DIAMETER — TYPE 712 DIRECT-DRIVE DIALS

Shaft ~ Dol _ Friction-Drive Net Code
Type Diamefer Are {Ihersions Hatio Height Word I'rice
T12-A Liin. 180° 100 . 115 oz DIAPE $1.25
712-F 45 in. 180° 100 : . 1'% oz. DIFAR 1.25

DIAL PLATES

These two dial plates
have photo-etched scales
with  raised nickel-silver
graduations on a flut black
haekground. Faeh can he
attached to the panel with
the sume serews whieh hold
the rheostal-potentiometer
with which the dial plate is
used.

Type 318-A Type 522-A

A S-inch Jdiameter plate for use with a 19g-inch A %-inech diameter plale for use with a Tyir
knols, either poinler or skirt, and with any rheostat-  637-A Koob and a Tyre 401-A or +10-A Hheostat-
potentiomeler having standard 8-bole mounting.  Potentiometer. Marked with 20 divisions aruund
Mlarked with 20 divisions around 208°. 254°,

Coide Word: DEVIL Irice: $0.35 Cade Word: pouMa Price: $0.35
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RADIO CO.

The moulded bakelite knohs in this type
now used on all new General Radio  delicate adjustments.
The white pointers are made of noen-eon-

dueling malerial, and they ean he pried off

series are

apparalus. They were chosen from among
dozens of preliminary designs as the ones hest

suited to

KNOBS

TYPE 637 FLUTED KNOBS

affords u positive, eramp-free grip for the most

the requirements of measuring in- when knobs alone are required. Each knob has
struments. The smootked fluted knurling  two sct serews to insure permaner.ce of selling.

114-INCH DIAMETER—WITH POINTER

Pacluge

of 10 ]

$2.10
2.35

Paclage
of fti

$2.35
2.35

FPackage
of 10

$2.75
3.25

Paclage

10

 $3.75

Shaft  Net Weight L nit
Type DHaweler {umces _ Cnde Towd _Pn}’e
637-A 14 inch Lg NUKRLROBANT $0.30
637-B 24 inch 1g NULLNGBHOY .35
154-INCH DIAMETER—W¥ITH POINTER
Shaft  Net Welght £ rit
fupe Diameler  Ounees Clode Word  Pricg
537-G 14 inch 1 | ~NurLNOBGUN $0.35
537-H 27 inch 1 | NURLNOBHAT | .35 |
154-INCH DIAMETER—WITH SKIRT
Shaft Net Weight et
Type Diometer {huices Code Word  Price
537-) l{inch | 2 KUHLNOBI M $0.40
537-K 3 inch 2 NUHRLNOBKOP .45
{Diameler of skirt, 24 inches)
234-INCH DIAMETER—WITH POINTER
Shaft Net Weight it
Type Diameter Ounires Code Word ~ Price
637-P 14 inch 3 | NURLNORPIG $0.50
637-Q 2% inch 3 | KUHLNDBQUO .50
234-INCH DIAMETER—WITH SKIRT
Shaft  Net Wewmht it
Tg,rz)e_ ] Diameler Ounees f n_a‘g I ord ~ Price
63T-R | Yinch | 4 NUmINOBRAM | $O.50 |
637-5 34 inch 4 NURLNOBSUM | .50

This 1s the bakelite knob that is used on onr résistance hoxes
aml idecade condensers hecause 1l enaliles the operador to estimate
the value of a setting by his sense of touch. The poiuler iz of

{Diameler of skirt, 3 inches}

TYPE 202 SWITCH KNOB

mickel-plated brass. 1 is uot insulated from the shalt.

_ Type

202-¥
202-2

Shaft  Net Weight O it
Dinmeter  Qunces {ode Word Price
8% inch i | SWITCHARMY | $0.45
14 inch -1 SWITCHRURG .45

.75

Paclaye
of 10

$3.75
.75

Packaye

of 10

$3.00
3.00
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PARTS AND ACCESSORIES

GENERAL

SWITCHES

Type 209

This 1s a quadruple-
leaf  phosphor - bronze
switch  which makes
wiping contact on both
the switch points und
the fixed bushing. It is
intended for use with
Tyre 13%-B or Tryre
188-C Switch Contacts
mounted on a 134inch

Type 339-A and Type 339-B

This is a rotary, 3-position switch for all applications where a toggle-
switch-netion “anti-capmeity” switch would ordinarily be used. The entire
throw is 180°, from one position through “olf” to the third position, each
position heing marked by s detent device, The movable switeh blades are
actuatled by u moulded bakelite worm,

Only one mounling hole is required for all panels up to 3¢ inch thick.
Both 4-pole double-throw and 2-pole double-throw niodels are available.
The contact springs can be bent for switching in unusual eireuits,

The capacitance belween switch elements is low. The switch iiself is
insulated for all voltages up to 250 volts, and the contacts will safely break

radius. 2 amperes.
Code
Type  Panel Thickness  Code Word  Price Type Deseri plion Word  Price
202-A L lo 14 in. swircnroan | $0.75 339-A | 1-P'ole, Doulile Throw | vueey | $2.50
202-B 14 o 3y in. SWLTCIGOOD 5 339.B | 2-Tole, Doulle Throw | rurTy | 2.00
SWITCH CONTACTS AND STOPS
Switch contacts are available made of knurled shoulder which, when drawn into the

nickel-plated bronze and are either with plane
faces or with eupped-shaped depressions which
act as detents definitely to center the switch
blade in position. Each switch contact has a

panel by tightening the nut, prevents rotation
of the contact head,

The switeh stop is made of nickel-plated
brass, and 18 withonut a knurled shoulder.

138-B 1384
Type Deseription
138-B Plane Swilch Contact |
138.C Plane Switeh Contact
138-D Plane Switch Contact
138-Q Swilch Stop
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138-D 138-Q3
Dimensions
A B ¢ P
" 3 #10 drill 34" max
56 36 #10 drill 14" max
e 35" #28 drill 14
iy e 6-32 stud 34" max
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Type

138-B
138-C
138-D
138-0

Particular attention is directed to the three
Linding posls having jack tops which tauke
plugs of the Tyre 274 series. (Tyre 138-VD),
Typr 138-V with longer stud, isnot illustrated.)

BINDING POSTS

Code Wond

CONTACTANT
CONTACTRUG
CONTACTCAT
STANPARBUL

Prv'c.e
Unit Pocl-age of 10 Puclage of 100
$0.10 $0.40 $2.25
10 .50 3.20
10 40 2.20
10 40 2,25

BINDING POSTS AND ASSEMBLIES

The hinding-post assemblies are convenient
means for mounting binding posts on metal
pancls. The Tyre 738-A is designed for mount-
ing, by drive fit, in a bakelite panel.

138-A

Type

138-A
138-V
138-vD

138-X |

974K
974-L

Ty pe

138-A
138.V
138-VD
138-X
274-K
274-L

Deseriplion

Binding Post (bukelile top)

Binding Post {small jack toj)

Binding Post (small jsck top,
long stud)

Binding Post {large juck top)

Assembly (wilh 1488-V Posts)
Asseinbly {(with 148-X Posts)

Oode Word

SraNPalCUP
ETANPARANT
STANTARFUN
STANPAREDY
STANFPAUDAG
BTANPFARTAG

138-X 274-K

Dimensions

A ] { D
35" 34" min. 10-42 35" max.
3" 4" min. 10-32 18" max.
34 1 min. 10-32 4" max.
147 14 min. 10-32 L&' max.

295 17 B-32 W

a0 17 6-42 14

Price B =

[t Puelcage af 10 P(rm’.‘(r_r;f nf 101
$0.95 $1.50 $13.50

95 1.35 12.00

95 1.35 12.00

95 1.35 12.00

65

.65
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PARTS AND ACCESSORIES
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PLUGS AND JACKS

The following section Tists small parts sehieh
the laboratory worker and amatenr will find
useful in the construetion of his equripient.

Type 274-P Plug

Busic  plug unil — Max.
current, 8 a.
t=Fjs inch max.
£=1g imch

£ =6-32

D=54 inch
Cole IV ord: sTANPARCAT
Uit Price $0.12
Pocirage of 10 . .70
Puciaye of 100 5.25

Type 274-) Jack
Basie jack wiil,
A =T inch
1 =235 inch max,
=17 inch—z24
(ode Word: sTanranTor

Enit Price $0.10
Packuge of 10 45
Puclage of 10O 2:25

Type 274-X Plug
As illustrated with tubular
rivel lop.
A= 0185 incl, dians.
It = 34z inch
= lginch

D= 15 1inch
Code Worl: STANPARTIN
U nit Price $0.10
Packuye of 10 60
Packuye of 100 . 4,25

Type 274-U Single Plug
Like TyrE 274-E Lutl with-
ont thrunhserew.
A= ineli €'=14 inch—ag
A =34 inch max. =15 inch
Code Word: sTanvarcor
Unit Price . . 0.15
Pacliane of 10 1.00
Puclaye af 100 8.00

Type 274-D Insulated
Plug
Sunilar ta Tyeg 274-FE hut
with bakelile sleeve,
A=15ineh  K=I8j inch
Code Word: STANPAREYE

Unit Price $0.25
Parlecige of 10 2.25
Type 274-SB

Short-Circuit Plug
Tyre 274-T Plugs wilh a
niekel-plated brass har,
Conte Word - sraNranzn:
Price S $0.65

GENERAL

All multiple plugs and jaeks have the General
spacing  hetween

Radie  standard  34-inch
centers,

Type 274-M, -ML
Double Plugs
Mouliled bakelite with jucks
i lop and setserews for cord
tips. 34-inch spacing.
A=1Y inch B=1% inch

Type 274-M
Clode Ward: aTaNransue
it 'rice $0.40
Puchage of 10 . 2.60
Type 274-ML
Livw-loss {vellow) Lakelite.
Cole Word: gTaneannuy
Lingt Price ; $0.45
Paciage of 10 3.00

Type 674-P Jumbo Plug
Bosic jumbo-plug unit —

Max. enrrent. 25 a.

A=3, inch

H=3,nch

=34 inch—32

1= 134 inch
Code Word: sranrararr
Unit Prive . $0.30
Puchage of 10 1.75

Type 674-) Jumbo Jack
Basic junibo-juek unit,
A=34 inch
B =% inch max.
' =14 inech-— 20
Code Word: sTANFARAYE
Lzt Price $0.30
Paeleage of 10 1.65

Type 674-D Insulated
Jumbo Plug

With insulaled shunk and
solderiug lug— jack in top.

A=3%;5 inch  HB=1l 1uch
Code Word: sTanFarank
{Tnit Price . $0.50
Pacluge of 10 4.00

Type 674-C Jumbo Plug

With solder-filled cup in
shank for swenting-in. 3{-inch
[ubing.

A=14 inch #=384 inch
Conle Waord: sranrircox
Unit Price $0.25
Packuge of 10 1.50
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R-F CHOKE

BRAID

RUBBER
WIRE

Type 274-NC Shielded Conductor Tvpe 274-R) Four-Gang Jack Base
A comeentricshielded conduclor with plugs. TFor mounling thermocouples, oxile rectifiers, ete.
Capacitance: 100 guf per foot A =43 Inches € =9 inch
Inipedance: Aboul 30 olims B =115 invhes
Cade 1Word: sTaN1rALZO0 Price: $1.50 Cocte Word: sTaNTARYUR Price: $1.00

TYPE 274 PANEL TERMINAL INSULATOR ASSEMBLY

These are bulelile insulators, used
in pairs with Tyee 138-VD Binding
Posts, for mounting en a metal panel.
Thew are avuilable in either black or
low-loss natural bakelite,

A=11% inches =3¢ inch diaan.

B=3%{ inch =15 inch to 2
inch
Rulkelite Code - Price
Type Materiol Woerd (Peir) HPoeltage of 10 Pairx
274-Y Black STANPANREL $0.20 $1.35
274-Z Yellow STANPARIOD .30 2.10

TYPE 119-A RADIO-FREQUENCY CHOKE

SPECIFICATIONS

2 MTG. HOLES
NQ25S DRILL

The Tyee 119-% Rudio-Frequency Chalke is
snitable for nse al frequencies as ligh as 40
megacyeles. The winding s cowposed ol a
large number of Uhin, spiral-wonnd pies. This
method of construction produces only one Capacitance: 2 micromicrofarads.
resonint point, minor resonancces heing prac- D-C Resistance: 150 olms.

Inductance: 230 miltihenries.

ticully eliminated, Maximum Current: 60 milliaraperes.
Tupe {fe Waord f'rice
119-A : BMAGE $1.50
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REACTANCE CHART

Always use corresponding scales

R IR XX
KK
" P IREPRI X
I
or PRI PKL KL PR y
CRCRIRK 3
o0r PRIPRUPRL AR
RO X
XL XL X L X
R R RE S s
TPREIRY PRL PR PXS a
L PR A 2 K
PR LYY PRI PR R
R R K
XIS PR PXE XX
SACILIRILLIK
o s B i Bp el ok

FREQUENCY
FIG. 1

The accompanying chart may be used to find:

{1} The reaclance of a given inductance at a given
frequency.

{2} The reactanee of a given capacilance at 3 given
frequencey.

{3} The resonant frequency of & given inductance
and capacitance,

In order to facilitate the determination of magni-
tude of the quanlities involved to lwo or three
significant figures the ehart is divirled inlo two parls.
Figure 1 is the complele chart to be used for ronugh

ealculations. Figure 2, which is a single decade of
Figure 1 enlarged approximately 7 times, is to he
usei] where Lhe significanl two or three figures are
to be determined.

TO FIND REACTANMNCE
Enter the clirts vertically from the hoftom
{frequency) and along the lines slunting upward to
the left (inductance) or to the right {capacitance).
Corresponding scales (upper or lower) must be used
throughout. Project lorizonlally to the left from Lhe
inlersection and read reactance.

Write for Enlarged Copies
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REACTANCE

Always obtain approximate value from Figure 1 before using Figure 2

REACTANCE CHART
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CAPACITANCE
v y v ‘ v v ¥
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FREQUENCY
Fiti. 2

TO FIND RESONANT FREQUENCY

Enter the slanting limes for the given inductance
and enpueilanee. Project downward fron their inter-
sezlion and read resonant lrequency from The bottom
scale. Corresponding scales (upper or lower) musl be
nseid throughont,

Erumple: The samnple poinl indicaled (Figure 1)
ecrresponds to a frequency of ahout 700 ke amd an
inductance of 0.5 henry, or a enpacilance of 0.1 pef,
giving in either cuse a renctance of about 2,000,000
olims. The resonant frequeney of a cieenil condaining
these values of inductanes aml capacitance is, of
eourse, 700 ke, approximaiely,

of These Two Charts

USE OF FIGURE 2

Figure 2 is used Lo oblgin mlditional precision of
rending but dores nol place the decimal point which
mst be leeated from a preliminary entry on Pignee T
Since the chart necessarily reguires two logaritlinie
deendes for inductance and eapaecitunce for every
single decnde of frequeney and reactance, unless the
correct decade for Loand C is chosen, Lhe calenlated
values of reactanee and frequency will be n error
hy a laclor of 3.16.

Erample: {(Continued.) The resctance corre-
sponding to 0.5 heney or 8.1 pef is 2,230,000 ohms
at 712 ke, their resonant frequency.
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DECIBEL. CONVERSION TABLES

It is convenient in measurements and
caleulations on communications systems
to cxpress the ratio between any two
amounts of electric or acoustic power in
units on a logarithmic scale. The decibel
(1/10th of the bel) on the briggsian or
base-10 seale and the neperon the napierian
or base-¢ scale are in almost universal use
for this purpose.

Since voltage and current are related
to power by impedance, both the decibel
and the neper can be used to express
voltage and current ratios, if cure is taken

to account for the impedances associated
with them. In a similar manner the corre-
sponding acoustical quantities can be
compared.

Table I and Table IT on the following
pages have been prepared to facilitate
making conversions in either direction
between the number of decibels and the
corresponding power, voltage, and current
ratios. Both tables ean also be used for
nepers and the mile of standard cable
by applying the conversion factors from
the talle on the opposite page.

Pecibel — The number of decibels N
corresponding to the ratio between two
amounts of power P, and P, is

Py
Ny =10 logy -
10 P

2

ey

When two voltages E,; and E; or two
currents I, and I, operate in the same or
equal impedances,

E
Nu = 20 logig Fl (2)

+2

and

3

Ii £, and E, or I, and 7, operate in
unequal impedances,

i'\'rdb = 20 lﬂglo ;1

2

E z
A‘de = 20 logm E—: + 10 lOgm Z—2

1

+ 10 log, kZ (4)
ki
and Ng = 20 logie E + 10 logye é
Iz Z2
}Cl =
+ 10 log.y — (5)
ky

where Z, and Z; are the absolute magni-
tudes of the corresponding impedances
and /% and k; are the values of powerfactor
for the impedances. Note that Table T and
Table IT can be used to evaluate the im-
pedance and power factor terms, since
both are similar to the expression for
power ratio, equation (1).

Neper — The number of nepers N,

: o
corresponding to a power ratio — is
Z

..].'. logg &

= (6)

T
N =

iy

ratios current

For voltage — or

4%

i i B
ratios }—l working in the same or equal
2

impedances,

e (1)

Niep = log,

and Noep =log, —

When E, and E; or [, and I, operate in
unequal impedances,

E] 1 Zz 1 ]{2
Npep = log, — 4+ = log, ==+ = log, = (8
Fua=lopep +olomio v g e O
and
L 1 Zi 1 k
A'Yne =] {Tean =1 'g"—-i—“‘lo"e— 9
= log 2%-90;,Z2 3 0B (9)

where Z; and Z; and %, and %, are as in
equations (4} and (5).
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DECIBEL CONVERSION TABLES

RELATIONS BETWEEN DECIBELS, NEPERS, AND MILES OF STANDARD CABLE

AMadtiply By To Find

decibels. .. .. | .1151 nepers

decibels. ... .. 1.056 ‘ miles of standard cable
miles of standard cable a7 decibels
miles of =landard cable 109 ‘ nepers

nepers. . ... .. 8,686 decibels

nepers. ... ... 9.175 | miles of standard eable

TO FIND VALUES OUTSIDE THE RANGE OF CONVERSION TABLES

Values outside the range of either ‘T'able
I or Table II on the following pages can

TABLE I: DECIBELS TO VOLTAGE AND
POWER RATIOS

Number of decibels positive {+) :
Subtract +20 decibels successively from
the piven number of decibels until the
remainder falls within range of Table I.
To find the wvoltage ratio, multiply the
corresponding value from the right-hand
voltage-ratio column by 10 for each time
you subtracted 20 db. To find the power
ratio, multiply the corresponding value
from the right-hand power-ratio column
by 100 for each time you subtracted 20 db.

Example— Given: 49.2 db
49.2db — 20db — 20 db =9.24db
Foltage ratio: 9.2 db —
2.884 X 10 X 10 = 288.4
Power ratio: 9.2 db —
8.318 X 100 X 100 = 83180

Number of decibels negative {—) :
Add 420 decibels successively to the
given number of decibels until the sum
falls within the range of Table 1. For the
roltage ratio, divide the value from the
left-hand voltage-ratio column by 10 for
each time you added 20 db. For the power
ratic, divide the value from the left-hand
power-ratio column by 100 for each time
you added 20 db.

Example— Given: —49.2 db
—492db +20db +20db=—9.2db
Voltage ratto: —9.2 db —
8467 X 1/10 X 1/10 = .003467

Power ralio: —9.2 db —
1202 X 1/100 X 1/100 = .00001202

e readily found with the help of the
following simple rules.

TABLE II: VOLTAGE RATIOS
TO DECIBELS

For ratios smaller than those in
table —Multiply the given ralio by 10
successively until the product can be
found in the table. From the number of
decibels thus [ound, subtract 420 decibels
for each time you multiplied by 10.

Example— Given: Voltage ratio = .0131
0131 X 10 = .131 X 10 = 1.31

From Table II, 1.31 —
2.345db — 20db — 20 db = —87.655 db

For ratios greater than those in
table —Divide the given ratio by 10
successively until the remainder can he
found in the table. To the number of
decibels thus found, add + 20 db for each
time you divided by 10.

Example— Gtven: Voltage ratio = 712
712 X 1/10 = 71.2 X 1/10 =7.12

From Table 11, 7.12 —
17.050 db + 20 db + 20 db = 57.050 db
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TABLE |

GIVEN: Decibels

GENERAL

TO FIND: Power and ifVo|tage} Ratios

| Current

TO ACCOUNT FOR THE SIGN OF THE DECIBEL

For positive {+) values of the decibel — Boll
voitage nnd power rutios are greater than unity.

Use the two

right-hand columns.

For negative (—) values of the decibel — Hoth
voltage and power ratios are less than unity. Use

the Lwo iefl-hand eolumns.

(- s
Dower

Voh-u.r;c
, . i Ratia Ratio
Example—Giper: £ 9.1 db.  Find: | F01dh | 8128 | 2851
—.1 db 0.1230 | 08508 |
—db+ —db+
A - - -
Voltage | Power ah Voltage | Power Voitage | Power b Voltage
Ratio fatio Ratio Ratio Ratio | Ratio Ratio
L.0000 | 1.0000 0 1.000 1.000 5623 | .3162 5.0 1.778
JIBEB ATTe 1 1.012 1.023 NEN T 3090 5.1 1.7949
Rikie RIEHI] i 1.023% 1.047 a385 020 5.2 1.5210)
AGG1 9338 .3 1.035 1.072 L5433 2951 5.3 1.841
4350 9120 o 1.047 1,094 L53V0 ‘ RhtE] 5.4 1.562
0441 BA915H i} 1.059 1.122 L5308 JEEIR 5.0 1.584
333 HTL0 i 1.072 1.148 2dE 2754 5.6 1.905
DG B51 ford 1.054 1.175 3184 22 5.7 1.984
120 H3 18 B 1.0 1,202 5128 L2030 H8 1.950
RN H12H R 1.144 1.230 B0T0 L2570 59 1.97¢2
8913 7943 1.0 1.122 1.259 5012 .2512 6.0 1.995
JBRI0 Srng 1.1 1.135 1.35858 A58 V2455 i1 2.018
HT10 LTERG 1.2 1.144 1.818 AHOE 2301 G2 £.042
A1) Tdls 1.3 1.161 1.349% ELEL 2344 6.3 2.0465
Bl 7244 1.4 1.175 1.880 ATEG L2291 4 2.08%
A4 079 1.5 1.189 1.418 4732 I 6.5 2.113 |
.B318 G918 1.6 1.202 1443 K 1iri 2188 5.6 21358
LRl BT 1.7 1.216 1.479 2 21388 0.y 2.163
Bles GUOT 1.8 1.250 1.514 4571 L2039 6.8 2.18%
BOSSG AT 1.9 1245 1.549 4519 L2048 6.0 2.213
L7943 6310 2.0 1.259 1.585 4467 1995 7.0 2.239
TH52 GG 2.1 1.274 1.622 A4 L1850 Tl 2.265
776 LH)E2G e 1.288 1.GB{) LA565 G fin 2,291
LT674 5AKE 4.3 1.303 1.698 4313 J18G2 7.3 2317
Ait-1E 5754 2.4 1.418 1.7358 ARG L1820 T.4 2384 |
7409 5623 2.5 1.534 1.778 A217 778 7.5 2,571 |
TH13 54495 2.0 1.349 1.520 A6 L1738 7.0 2.3949
L7328 A8T0 2.7 1.365 1,862 1121 CGHE Ty 2.427
7244 0248 2.8 1.380 1.4H5 40743 1660 7.8 2,455
7161 L5120 2.9 1.306 1.950 4027 G T 2.483
7079 5012 3.0 1.413 1.995 3981 .1585 8.0 2.512
GU9F L4898 3.1 1.429 2042 Rt 1Y 15490 §.1 2,541
G018 ATHE 3.2 1.445 2 080 3800 1514 8.2 2.570
GH3Y AGTT 3.3 1.4062 2.138 ARG 1479 4.8 2,600
G761 4571 3.4 1.479 2.188 3802 1445 8.4 2.630
GORY 44407 3.5 1.486 2.239 3758 L1413 8.5 2,661
60T 48065 3.6 1.514 2,251 A7 15 1550 8.8 2.64%2
6531 4266 3.7 1.541 2541 L3673 REEY] 8T 2.7e3
8457 4169 3.8 1.549 2.389 _H631 1818 8.5 2754
6383 AGT 3.9 1.567 2.455 $akg 1284 8.0 2. Y86
6310 L3081 4.0 1.585 2,512 3548 1259 "0 2.818
.Be37 ha 4.1 1.603 2.570 L3508 L1230 9.1 2.851
616G GRo2 4.2 1.6i22 2,630 34067 1202 . 2.484
RiltiN] BT 1.3 1.6i4] 2.602 3428 1175 0.4 2.017
6026 ARl 4.4 1.0640 2754 L3358 1145 9.4 2.4051
L5957 .3548 4.5 1.679 2.518 L3350 1122 2.5 2,985
BHEE 36T ER 1.608 2484 811 10846 9.6 3.020
5821 3888 4.9 1.718 2.951 3273 1072 2.7 3.0565
AT5 3811 3.8 1,735 3.020 ARG 1047 9.8 3000
Rilit: 1] 3238 4.9 1.758 J.000 3199 | 1023 9.4 3,126
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———— DB TO POWER AND VOLTAGE RATIOS

TABLE | (continued)

—db+ —db+
E - - -

Valtage |~ Power Voltage |  Power Foltage | Power i Voltaye | Power
Ratio Kutio db Ratin Rutio Ratin | Ratio e Ratio Ratin
3162 1000 10.0 3.162 10,000 1585 02512 | 16.0 6.310 39.81
312G 09772 | 10,1 8,109 10,23 1587 02455 | 161 6.383 40,74
5080 09550 § 10,2 3.930 10.47 1545 0230y 16.2 6.457 41.69
3055 98353 | 10,8 3.273 10.72 1581 025344 | 16.3 6,581 1260
L3020 00120 | 1004 3.311 10.96 1514 02291 16.4 G607, 13.65
L2085 08018 | 1005 3.350 11.22 1496 02230 | 165 4.643 4. 67
2051 08710 | 1006 3 355 11,48 1479 02188 | 16.6 6.761 45.71
17 08511 | 1007 3.42% 11.75 1462 02138 | 16.7 .839 46,77
L2HE 08518 | 18.8 3.4067 12.02 1445 02050 1 16.8 6.018 47 .56
2851 08128 10,9 3,508 1¢.50 420 N2042 16.9 6.998 48.98
2818 07943 | 11.0 3.548 12.59 1413 01995 | 17.0 7.079 50.12
L2756 07762 | 11.1 3 589 12.58 1396 201950 | 171 7.161 51.29
2754 07586 | L1.2 3.631 13.18 1380 01985 | 17.2 7.244 52.48
2723 07418 | 11.8 3673 13.49 1365 01862 | 173 7.328 53.70
L2002 07244 11.4 3.715 15.80 1349 L1 B20 17.4 7.413 54.95
2661 oo | 11,5 3.758 14.15 1334 01778 | 175 7.459 56.23
L2630 06018 | 11.6 2,802 14,45 1318 1738 1 17.6 7.056 57.54
L2600 06761 | 117 3.8486 14.70 303 01698 17.7 7674 5888
L2570 06607 | 118 3.890 15.14 1288 01660 | 17.8 7.76% G0.26
2541 06457 | 11 3,936 15.49 1274 01622 | 179 7.852 G1.66
2512 06310 | 12,0 3.981 15.85 1259 01585 | 18.0 7.043 | 63.10
2488 06166 | 12,1 4.027 16.22 1245 01549 | 181 8.035 64.57
B455 6026 1 122 4.074 16.60 1230 01614 | 15.2 %.128 66.07
242y 05488 | 12.3 4.121 16,94 1216 01479 | 183 8222 67.61
2399 05754 | 12.4 4.169 17.38 202 01445 | 18.4 8.318 69.18
.2371 05623 | 12.5 4.217 17.78 1189 01413 | 18.5 8.414 70.79
2344 05495 | 12.6 4,266 18.20 JA175 01880 | 18.6 8.511 72.44
2317 05370 | 1.7 4.315 14.62 1161 01848 | 187 3.610 T4.18
L2201 05248 | 12.8 4.365 14%.05 148 01318 | 18.8 8.710 75.686
2265 05129 | 12,9 +.416 19.50 1135 L1288 | 18.9 8.811 77.62
2239 05012 | 13.0 4.467 19,95 122 01259 | 19.0 8.913 79.43
L2214 4808 | 131 4.519 20.42 1109 01280 | 1901 9.016 81.28
2188 04756 | 182 4,571 20,84 0096 01202 | 19.2 9.120 83.18
2163 04677 | 13.8 4.624 21.98 (1084 01175 | 19.3 9.226 85.11
2138 04571 | 13.4 4,677 21.88 1072 01148 | 19.4 14.333 87.10
L2113 |- 04467 | 135 1.752 22.39 1059 01122 | 19.5 9.441 89.13
L2089 04865 | 136 1,786 22.91 047 01096 | 19.6 9,550 91.20
2065 04266 | 13,7 1.842 23 44 1085 olore | 1907 9.661 |, 93.83
2042 04169 | 188 ETH 23.99 1023 01047 19,8 9772 95.50
2015 04074 | 18,9 4.055 24.53 1012 01023 | 19.9 0.886 07.72
.1995 03981 | 14.0 5012 | 25.12 1000 .01000 | 20.0 | 10,000 | 100.00
1072 03850 {1 14.1 5.070 25.70
1950 03802 { 14.2 5.129 26.30
o2s | 08715 | 148 | sass | zga2 —~db+
1905 03631 | 144 5.248 27.54 ol b
RELE L3548 | 14.5 5.309 28,18 Valtage Power b Voltaye | Power
1862 08467 | 14.6 5.870 28.84 Ratio Ratio Ratio Ratio
1841 08388 | 147 5.433 2951 = Je
1420 03311 | 148 5.495 30.20 31621071 | 1071 10 3.162 10
AT 05236 14.9 5.659 | 30.00 10-1| 10°2 20 10 | 102

3.162X1072| 1078 40 5.162X10 | 10°

1778 03162 | 15.0 5.623 31.62 = i
1758 | losovo | 161 | 5689 | 32086 1072 1074 | 40 10z | 104
1738 03020 | 152 5.754 33.11
1718 02051 | 15.8 5.821 45 .88 8.162x107¢) 1078 50 | 8.162X10%| 108
1608 02884 | 15.4 5.888 33.67 10°%| 107 60 10%| 108

‘ S.162X 1074 | 1077 70 3.162>108 | 107
}g;fg gg?;: %.:;5 5,937 35.48 10-4| 1078 80 104! 108
168 i 5.6 3,026 36.3] -5 —a i . 4 9
'{23% "'é“ﬁ% 153 8005 | 5715 3,162 10 10 90 3.162X104 | 10
. 020 15.8 6.166 3%.02 N
1603 | .o2sto | 159 | 6237 8590 1075 10710 | 100 105 | 101

To find decibel values outside the range of this table, see page 163
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APPENDIX

TABLE I

Voltage ; ;
GIVEN:{C 8¢ | patio TO FIND: Decibels -
urrent
POWER RATIOS
To find the number of decibels one-half of the number of decibels thus
corresponding to a given power found.

ratio— Assume the given power ratio
to be a voltage ratio and find the
carresponrding number of decibels from

Example— Giver: a power ratio of 3,41,
Find: 3.41 in the table:

the table. The desired result is exactly 3.41-10.655 db X 15 = 5324 db
i _Vm’mgs T - i N
g 00 o1 | 02 08 | .04 05 | .08 07 08 09
1.0 000 086 A72 257 341 424 506 | 588 668 749
828 R1ITH RiLE 1.062 1.138 1.214 1.2849 1.364 1.438 1.211

1.584 1.656 1.727 1.798 1.868 1.938 2.007 2.076 2.144 2212
2.27% 2.345 2411 2,477 2 542 2.607 2.671 2.734 2.798 2.860
2.923 2.954 5.046 3.107 3.167 3.227 3.287 3,340 3.405 3.464

3.522 5.880 3.637 3.694 3.750 3.807 3.86¢2 3.918 3.973 4.028
4.082 4.137 4.150 4.244 4. 297 4,350 4.402 4.454 4,506 4.558
4.609 4.660 4.711 4761 4.811 4,861 4.910 4.959 5.008 5 057
5.105 5.154 5.201 5.249 5.256 5.943 5.390 5.437 5.483 5.529
5.575 &.G21 5.666 5.711 5.756 5,801 5.845 5.859 5.988 5977

6.021 6.064 6.107 6.150 6.193 6.235 6.277 6.319 6.361 6.403
6.444 5.486 6.527 6.568 6.G08 6.649 G.689 6729 G764 6i.B08%
6.848 £.888 6.927 6.966 7.008 7.044 7.082 7.121 7.159 T.187
T.285 T.R72 7.8310 7.347 7.384 7.421 7.4568 T.495 7.582 T.568
T.604 7.640 7.676 7.712 7.748 T.T8S 7.419 7.854 7.889 7.024

7.959 7.993 8.028 8.062 8.097 8181 8.165 §.199 8.232 H.266
8.249 8.333 8366 8.399 §.432 8.465 8.498 8.530 8.563 8.505
8.627 8.659 §8.691 8.723 8.7565 8787 8.518 8.850 8.481 §.912
8.943 §.974 9.005 9,034 09.066 9.097 9.127 9.158 9.188 9,218
9.248 9.278 9.308 9.337 9.367 9.596 9.426 9.455 9.454 9.518

9.542 9.571 %.600 9.629 9.657 9.686 2714 9.743 9.771 9.799
9.827 9,855 1.888 9,911 9.239 9.986 9.994 | 10021 | 10.049 | 10.076
10.103 | 10.130 | 10.157 | 10,184 | 10,211 | 10.238 | 10,264 | 10.291 { 10.317 | 10.844
10.370 | 10.397 | 10.425 | 10.449 | 10.475 | 10.501 | 10.527 | 10.553 | 10.578 | 10.604
10.630 | 10.655 | 10.681 | 10,706 | 10.731 | 10.756 | 10.782 | 10.807 | 10.832 | 10.857

10.881 | 10.906 | 10.931 10,955 | 10.980 | 11.005 | 11.028 | 11.053 | 11.078 | 11.102
11126 | 11.150 | 11.1%4 | 11.198 | 11.222 | 11.24G | 11.270 | 11,293 | 11.817 | 11.341
11,364 | 11,387 | 11.411 | 11.434 | 11.457 | 11.481 11.504 | 11.527 | 11,550 | 11.573
11.586 | 11.818 | 11.641 | 11.664 | 11.687 | 11.709 | 11.732 | 11.754 | 11777 | 11.799
11,821 11.844 | 11.866 | 11.888 | 11.010 | 11.932 | 11.954 | 11.976 | 11.998 | 12.019

12,041 | 12.063 | 12,085 | 12.106 | 12.128 | 12,149 | 12.171 | 12.192 | 12,213 | 12.234
12.256 | 12.277 | 12,298 | 12,319 | 12.340 | 12.86T7 | 12.382 | 12.408 | 12.424 | 12,444
12.465 | 12.486 | 12.506 | 12,527 | 12,547 | 12,569 | 12.588 | 12.600 | 12.620 | 12.649
12.665 | 12.690 | 12.710 | 12730 | 12,750 | 12.770 | 12,790 | 12.810 | 12.829 | 12.845
12.869 | 12.880 | 12.008 | 12028 | 12.948 | 12,967 | 12,987 | 13.006 | 13.026 | 13.045

13.064 | 13.084 | 13.103 | 18.122 | 13.141 | 13.160 { 13.179 | 13,198 | 13.217 | 13.236
15.255 | 13.274 | 13,203 | 13.312 | 13.8380 | 13,349 | 13.368 | 13,986 | 13.405 | 13.428
13.442 | 13.460 | 15.479 | 13497 | 18516 | 18.584 | 13.552 | 18,570 | 13.589 | 13.607
13.625 | 13.643 | 13.661 | 13.679 | 13.697 | 13715 | 13.733 | 13.751 | 13.768 | 13.78¢
13.804 | 13.822 | 13.839 | 13.857 | 13.475 | 13.892 | 13.910 | 13.927 | 13.945 | 13.962

13.97% | 13.997 | 14.014 | 14.031 | 14.049 | 14.066 | 14.083 | 14,100 | 14,117 | 14.134
14.151 | 14.168 | 14.185 | 14 202 | 14.219 | 14.236 | 14.258 | 14,270 | 14,287 | 14.303
14.320 | 14.337 | 14.353 | 14.870 | 14.387 | 14.403 | 14.420 | 14.486 | 14.458 | 14.469
14,486 | 14502 | 14.518 | 14.535 | 14.551 | 14.567 | 14.588 | 14.58% | 14.616 | 14.632
14.648 | 14.664 | 14.680 | 14.696 | 14.71¢ | 14.7¢8 | 14.744 | 14760 | 14776 | 14.791

14.807 | 14.823 | 14.839 [ 14.855 | 14.870 | 14.886 | 14.902 | 14.917 | 14.933 | 14.548
14.564 | 14879 | 14995 | 15.010 | 15026 | 15041 | 15.056 | 15.072 | 15.087 | 15.102
15.117 | 15.183 | 15,148 | 15,163 | 15178 | 15193 | 15.208 | 159224 | 15.239 | 15.254
15.26% | 15.284 | 15298 | 15815 | 15.828 | 15343 | 15.358 | 15,8378 | 15,388 | 15.402
15.417 [ 15.432 | 15,446 | 15,461 | 15476 | 15.490 | 15505 | 15.519 | 15.584 | 15.549

W=D DNNMEN RRO-D DD 0 LS D el oo e Eoe e
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RADIO CO.

VOLTAGE RATIOS TO DB

TABLE 1l (continued)

Valtnge : | | .
Hatio 00 o1 | .02 .03 04 05 06 | .07 0% 0
6.0 15.563 | 15.577 | 15.592 | 15.006 | 15.621 | 15.635 | 15.649 | 15.664 | 15.678 | 15,692
;3.1 15.707 15.721 15.735 15.749 15.763 15774 15.792 15.808 13.820 15.531
G.2 15848 15 5G2 15,876 | 13.880 15,904 15018 15.931 15,945 15.495% 15.973
G.3 15,987 14.001 16.014 L6.028 16.042 160565 16060 | 16,053 16.096 16,110
6.4 16.124 14.137 16.151 16,164 16.17%8 16191 16,203 Tii 215 16,232 1G.2:45
6.5 16.258 16.272 16.2R5 15.298 16.31% 16,425 | 16,335 16,351 16.305 16,378
4.6 16.391 Tit, 404 1G.417 I 16430 16,4438 16,4546 16.459 16,483 16,4506 15,500
4.7 16.521 16,534 16.547 @ 18.560 16,573 16,5806 16.509 16.612 16.625 16,537
G.R 16.6530 | 16.663 16,676 | 16.G8% 16,701 165.714 16.726 14,7349 16,752 16,764
;3.9 1677 16,700 | 16802 | 16.8315 165.827 16.840 16,852 108658 16.877 | 16.8490
7.0 16.902 | 16.914 | 16.927 | 16,939 | 16.951 | 16.964 | 16.976 | 16.988 | 17.001 17.013
7.1 17.025 17.037 17.050 17.062 17.074 17.086 17085 17.110 17.12¢ 17.133
7.2 17.147 17. 159 17171 17.153 17.195 17.207 17.219 17.231 Iv.243 17.855
7.8 17.2066 17.278 17.200 | 17.302 17.314 17.32G 17.338 17.349 17.361 17373
7.4 17.385 17,304 17.408 17.420 17.431 17.443 I'7.455 17,4686 17.478 17.400
7.5 17.501 17.513 17 524 17.536 17,547 17.559 17.570 17.5582 17.593 17.5605
7.6 17.616 170288 17.639 17,650 17.G42 17.673 | 17.685 17.6G96G 17.707 17.719
T 17,730 1771 17.752 17.764 17.7756 17.7RG 17.797 17.408 17.840 | 17.831
7.8 I7.512 17.858 175064 17.875 17.886 17.807 17.908 17.919 17931 17.942
7.9 17.5453 17,9464 17.975 17035 17956 14,007 15014 18,025 1R.040 18.051
8.0 18.062 | 18.073 | 18.083 | 18.004 = 18,105 | 18116 | 18.127 | 18.137 | 18.148 18.159
8.1 18.170 18.158 18.191 15 202 18,214 18,223 | 15.234 18,244 18 255 18 266
82 192765 15,287 18.297 15.308 18319 | 18.3249 15.340 18 350 18,361 18.371
5.3 15,382 | 15.39¢2 | 18,4042 15.413 18.423 15,434 18,444 15.455 18.465 18.475
8.4 15,486 18,496 | 18,500 18517 18.527 18,537 18.547 18,558 14 564 14.578
B.5 18.588 18.4899 15.609 18.619 18 GZY 18.639 18.6G49 18.6G0 18,670 18.680
8.6 18600 LR 7RG 18.710 13.720 18.730 18.740 14,750 18.760 13.770 18.Th
8.7 12790 | 18.800 | 18810 | 18.820 | 189,830 | 18.840 | 18,850 | 18.860 | 18.870 | 18.830
8.4 18890 | 18,400 ‘ 18908 | 18.010 | 18020 | 18989 | 18.940 | 18958 | 13,968 | 18.978
8.9 18,988 . 18,998 : 14.007 19.017 19,087 19.036G 19.040 180506 19,0466 15.0%45
|
9.0 19.085 | 19.094 | 19.104 | 19.114 | 19123 | 19,133 | 19.143 | 19.152 | 19.162 19.171
9.1 19.181 | 19,190 | 10.200 | 19,209 | 19.219 | 19.22% | 15.238 | 19.247 | 19.257 | 19.266
ne 19,276 19,255 19.205 | 19.304 1%.313 140,483 149.832 14,342 1%.351 10.36G0
0.3 143,870 10,374 10388 14,408 19.407 19416 19,426 19.435 19.414 19,453
9.4 10.463 | 19,472 | 19481 | 19490 | 19,499 | 10,509 | 190518 | 18527 | 19536 | 19545
4.5 19554 19.564 19.573 19.582 18.501 19.600 | 19608 19,618 19. 627 15638
9.6 10.645 | 10.654 | 19.664 | 19.673 | 19.682 | 10.691 | 19.700 | 19709 | 10718 | 19.720
9.7 19.735 19,744 19.753 187032 14,771 19.780 19,7849 14%.708 19,807 10.818
0.1 19,823 15.833 19.842 | 18.851 19.80G0 18869 14,878 19,8586 19,805 19,804
99 19013 | 19921 | 19930 | 10,080 | 19915 | 19956 | 19.865 | 19.974 | 18.083 | 19.98]
IFoltaye T : | N
Rafin 0 1| e 3 4 5 | 6 7 | 8 ]
10 20.000 | 20.828 | 21.584 | 22.279 | 22.923 | 23.522 | 24.082 | 24.60v | 25.105 | 25.575
20 2,021 246,444 24,845 27.935 27 0604 27.950 | 25,2499 28,027 28.943 29.2458
30 en. 542 29.827 30,103 J0.370 30.630 30,881 | 31.126 31.864 | 51.590 31,821
40 32.041 A2 ehG | 32.4465 d2.6800 328G 33.004 33.255 33,442 | 33.625 | 33,804
50 33.070 | 34.151 33,320 ¢ 344806 | 34.648 44.807 | 54964 35.117 | 35.269 | 35.417
60 35.5063 S5.707 | 35848 | 85987 | 36124 36.258 | 3G.391 35,521 36 650 | 3LTTVTY
70 36,002 37.025 hr@ ki 37,206 37.385 37.501 37 618 37.730 37.842 37.053
8]0 35.062 25170 358.270 38,982 354506 35.588 38,6480 38.7u0 38,800 35,988
90 80,085 | 399.181 | 30.27G6 | 39.370 | 99.46% | 99.554 | 30.645  30.735 | 20825 | 39913
100 | 40.000 | — = = . - N
To find ratios outside the range of this table, see page 163
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INDEX BY TYPE NUMBER

INDEX BY TYPE NUMBER

Toype Item Page Type Ttem Puage
70 Variac Transformer =~ . . . 10| 43+-B  Audio Frequency Meter . . 54
80 Vartac Transformer o . 10| 471-7 Rheostat-Potentiometer ;w128
100 Variaze . . . . . . . . 8| 47-A lrequeney Mouitor . B T
106 Standard Induetance . . . 411 #T6-A Quartz Bar . . . . . al
107 Variable Inductor . . 42 | 4R0 Relay Raek . . .. 146
119-A  Radio-Frequeney Choke . . 189 | 483 Output Meter . . - 122
138 Binding Tosts. : 157 | 484-A  Medulated Oscillidlor . . 69
138 Switeh Coutuels and Stops .. 156 | 484-P Inductors . . R {1
154 Voltage Divider . . . . 131 | 487-A  Megolim Meter . v 118
177 Inductor Assembly .~ . . 1501 492-%  Oxide Rectifier . . . . . 184
200 Variae | .. . . . . B|498 Vacunm Thermocouple . 136
202 Switch . . 158 | 400 Resistor . . . . . . . 22
202 Switeh Knob ... 155 805 Condenser . -
214-A  Rheosiat-Potentiomeier o128 | A0B-A Osecillator . . . . . . 0F
219 Decade Condenser . . 39| 500 Standard Gondenser . 1T
246 Vartable Air Coudenser . 82| 510 Decade-lesistance Unit 14
247 Variable Air Condenser .. 85| 516-C  Radio-IFrequeney Bridge . . 80
240 Attenuation Box . 20 | 319-A  DhalLens . . . . . . .13
274 Plugs and Jacks . . . 158 | 520-A  Dhal Toek . . 151
274-RJ Mounting Base . . . 159 | 522-A  Dial Plate | . 154
274 I'anel Terminal Insulators = 158 | 325 Resistor =, . . . . 23
274.NC Shielded Coniduelor .. 149 | 526 Mounted Rlieostat-Potentiometer 27
203-A  Universal Bridge .. 86| 320-B  AttenualionBox . . .20
203-1"  Accessories ... . 87| 580 Band-I’ass Filter ;T . 113
301-A  Rheostat-1’otentiometer .. 131 | 5333-A  Rheostat-Potentiometer oL 130
314-A  Rheostat-Potentiometer 129 530 Yariable Air Condenser . 33
318-A  Dial IMate ¥ s w0 154 | 539" Incremenial-Pitch Condenser . 63
3291 Attenuation Box . . .. 20 541 Auwddio-Frequency
333-A  Rheoslat-Polentiometer : 130 Translormer 1858-145
334 Varialle Air Condenser | L1331 544-A Megohim Meter ... . 84
383.4  Variable Air Condenser | 133 | 544-'1 Power-Supply Unit . . .83
344 Switch B o 156 | 546-A Microvoller :
358 Wavemeter . . . | - 60| 548-B  Edgerton Slroboscope . 31
368 Variuble Arr Condenser . . 134 | 549-B  Synchronous-Botor Conlactor 4
371 Rheostat-Potentiometer .. 128 | 549-P2  Hund Contactor . : 4
376-I.  Quartz Plate . . . . 80| a52 Volume Control | L. L 25
377-B Low-Frequeney Oseillator .~ 66 | 561-C Vacunm-Tuhe Bridge | 2]
380 Decade-Condenser {Init .. 40| 588 Variable Air Condenser | 132
$i0-A  Rhcostat-1’otentiometer .. 181 372 Alicroplione Hummer 187
18 Dumty Antenna . . . . 99| 374 Wavemeter .~ . . 58
419-A  Reectifier-Type Wavctneter . . 59 | 578 Shielded Transformer =~ . 91
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RADIO CO.

INDEX BY TYPE NUMBER

INDEX BY TYPE NUMBER (continued)

Type Item Page
583-A  Output Power Meter 3 121
585 Audio-Frequency

Transformer .138-145
586 Power-Level Indicator . 120
588-AM Direct-Current Meter . 185
602 Decade-Resistance Box . 12
604-B  Test-Signal Generator 98
605-A  Standard-Signal Generator . 96
610-A  Ratio-Arm Box YR,
611 Syncro-Clock . . . . . . 56
612-B  Coupling Panel 45
613-B  Beat-Frequency Oscillator . 64
614-A  Selective Amplifier . 45
615-A  Heterodyne Frequency Meter . 48
616-B  Heterodyne Frequency Meter . 45
617-B  Interpolation Oscillator . 45
619-C  Heterodyne Detector . . . 45
620-A  Heterodyne Frequency Meter

and Calibrator e e
621 Edgerton Power Stroboscope . 2
625-A  Bridge . . 90
681-A . ‘Strobotac . ..¢ .l teeii a8
636-A  Wave Analyzer 107
637 Fluted Knobs 155
642-D  Volume Control . 26
646-A  Logarithmic Resistor 19
650-A  Impedance Bridge S
651-A-E Camera Assembly . 105
651-A-M Camera Assembly . 106
653 Volume Control . 24
654-A  Decade Voltage Divider 21
660-A  Universal Rack . 147
661 Unit Panels and Accessories . 147
666-A  Variable Transformer . 144
667-A  Inductance Bridge 83
668 Compensated Decade-Resistance

Unit i Al o S 17
669 Compensated Slide-Wire Resistor 18
670 Compensated Decade Resistor . 16
672-A  Power Supply. . 123
673-A  Power Supply . . 124

Type
674
675-H
675-1L
676-A
677
678
681-A
682-A
687-B

687-P1
687-P2
692-A
702
703
704
705
706
710
712
713-A
714-A
716-A
avi
722
724 A
725-A
726-A
730-A

731-A
732-A
738-A
741

747-A
759-A
813-A
814-A
815-A
830

834-A

File Courtesy of GRWiki.org

Item Page
Plugs and Jacks . . 158
Piezo-Electric Oscillator 48
Piezo-Electric Oscillator 46
Quartz Bar and Mounting - 51
Inductor Form . 151
Plug and Jack Base . . 151
Frequency Deviation Meter 47
Frequency Deviation Meter 47

Electron Oscillograph and Bedell

Sweep Circuit . 102
Cathode-Ray Tube 103
Cathode-Ray Tube 103
Multivibrator 46
Friction-Drive Dial . 153
Friction-Drive Dial . 153
Precision Dial 152
Friction-Drive Dial . 154
Precision Dial 152
Direct-Drive Dial 153
Direct-Drive Dial 154
Beat-Frequency Oscillator . 62
Amplifier . : 73
Capacitance Bridge . o8
Direct-Drive Dial . 153
Precision Condenser . 30
Precision Wavemeter 57
Color Comparator . . . . &
Vacuum-Tube Voltmeter 116
Transmission Monitoring As-

sembly . ; 109
Modulation Monitor. 110
Distortion and Noise Meter 111
Oscillator . 112
Transformer R 142
Temperature-Control Box 52
Sound Level Meter . . . . 6
Audio Oscillator . 68
Amplifier . 71
Precision Fork . .08
Filter . i el . 114
Electronic Frequency Meter 55
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INDEX BY TITLE

170

Adjustable transformer (Variac) .
Alternating-current meter
Amplifier .
oscillograph
selective
Analyzer, wave
Antenna, dummy .
Attenuation box
Audio-frequency meter
transformer
Audio oscillator

Band-pass filter
Bars, quartz
Base, jack .

Beat-frequency condenser oscillator .

Binding posts and assemblies
Bridge accessories .
capacitance

decade
frequency .
high-resistance
impedance .
inductance
power factor
radio-frequency
resistance .
skeleton-type .
transformer
universal
vacuum-tube .

Cable, shielded.
Calibrated condenser .
inductor
resistor .
Camera assembly .
Capacitance bridge
Cathode-ray oscillograph
tube . .
Choke, radm—frequeuc)
Clock, syncro- .
Color comparator .
Compensated demde-lcmstance unlt
decade resistor
slide-wire resistor .
Condenser, air dielectric .
decade
fixed . .
1n(,remental-p1tch
precision
standard
straight-line- frequ(,ncy
two-section
Contactors, Edgerton stroboscope
Contacts, switch
Copper-oxide rectifier
voltmeter
Coupling panel.

Decade bridge .
condenser
-condenser unit
-resistance box.
-resistance unit
voltage divider
Detector, heterodyne .

INDEX BY TITLE

Page
.8-10

. 122
71

73
.45

. 107
99
.20

. 54,55
.138-145

. 64-68, 137

(113, 114
. 51

. 159
62, 64

. 157
.93
76,78
86

54

84
.76
76, 83
78

. 80
7() 84, 90
90

92

86

88

. 159
30-40
41, 42
. 12-27
104-106
78

. 102
. 103
. 159
56

5

« 17
12, 14
.18
30-35
39, 40
36, 37
65
.30
30, 36
. 33
. 138
.4
. 156
. 134
. 122
45

86
39
40
12
14
21
45

Dial, direct-drive

friction-drive .

lens

lock

plates .

precision .o
Direct-current meter .
Distortion and noise meter
Dummy antenna

Edgerton stroboscope
Electron oscillograph .
Electronic frequency meter

Filter, band-pass
high-pass .
low-pass
wave

Fork, precision

Frequency-deviation meter

Frequency meter, audio
meter, electronic .
meter, heterodyne
monitor .
standard

Friction-drive dial

Galvanometer, direct-current
Generator. standard-signal
test-signal

Harmonic analyzer

Heterodyne detector
frequency meter .

Hummer, microphone.

Impedance bridge .

Incremental-pitch condenser .

Indicator, power-level .
Inductance bridge
standard
Inductor form .
plug-in.
variable
Interpolation equlpment
oscillator

Jack base
Jacks

Knob, fluted

Lens, dial

Lock, dial ;
Logarithmic resistor :
Low-frequency oscillator .

Megohm meter :
Meter, dlterndtmg-current
audio frequency
direct-current .
distortion and noise .
electronic frequency .
frequency-deviation .
heterodyne frequency
megohm ;
modulation
noise
output

File Courtesy of GRWiki.org

GENERAL

Page
.. 158
.1562-154

. 151
. 151
. 154
. 152
. 135
. 111

99

. 1-8
. 102
55

.113, 114
. 114
.. 114
.113, 114
53

.47
54, 55
.85
45, 48
.47
44, 46
11562, 154

. 135
96
98

. 107
.45
45, 48
. 187

76
. 65
. 120
76, 83
.41
. 151
. 151
42
45
45



RADIO CO.
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INDEX BY TITLE (continued)

Meter, output power .
oxide-rectifier
sound level
thermocouple

Microphone hummer .
mixing control
transformer

Microvolter . . .

Modulated oscillator .

Modulation meter

Monitor, frequency
modulation

Mounted rheostat- potentlometer

Mounting base
Multivibrator .
Mutual inductance sta.ndaxd

Network, attenuation
Noise meter

Oscillator, audio
beat-frequency
interpolation .
low-frequency .
modulated .
piezo-electric .
radio-frequency
tuning-fork .

Oscillograph amphﬁer

camera .
cathode-ray
electron

Output meter .
power meter

Oxide rectifier .

Panel, blank :
terminal insulator.
unit

Piezo-electric 0sc1llat0r

Plate, quartz

Plugs :

Potentmmeters, mounted
unmounted ¢

Power-level indicator .

meter, output
supply

Precision condenser
dial.
fork
wavemeter

Primary standard of frequency

Quartz bars
plate

Rack, relay. . .
Radio-frequency bndge
choke
oscillator.
Ratio-arm box .
Rectifier, oxide.
laboratory .
Rectifier-type wavemeter
Relay rack .
Resistance box decade
bridges s
unit, compensdted decade
unit, decade

Page
+ 121
. 122
3 6
. 185
. 187
.24
188
o -
. 69
. 110
B
370
U
. 159

46
42

20
6

. 62-68, 137
62, 64

45

66

. 69

44 46 47, 48
H55.00

53, 68
SR

. 105

. 102

. 102

. 122

. 121

. 184

. 147

. 159
147

44 46 48
.50

. 158
ST
.127-181
. 120

S
123, 124
. 80

. 152
53

57

44

51
50

.146, 147
.. 80

. 159
69

. 92

.. 134
.123, 124
Jro Bl
. 146, 147
A L
76, 84
17
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Resistor, calibrated 12-27
compensated decade . . 16
compensated slide-wire . 18
decade SR e
fixed . . 22,23
heavy-duty 23
logarithmic 19
standard ; PR
Rheostat-potentiometer 127-131
Selective amplifier . 45
Shielded conductor 159
transformer 91
Signal generator 96, 98
Slide-wire resistor . A8l
compensated 18

Sound level meter . 6
Standard condenser 3 36
-frequency assembly . 44
inductance ’ 41
mutual inductance 42
resistor 22
-signal generator 96
Stroboscope, Edgerton 1
Strobotac 3
Switch contacts and stops 156
Switch knob . 155
Switches s T . 156
Synchronous- motor contactor b MO L ey
Syncro-clock 56
Temperature-control box 52
Test-signal generator . . 98
Thermocouple, vacuum : L . 136
Transformer, adjustable (Varlac) I )
audio-frequency . Sl R -
bridge . . 87,91, 144
shielded . 91
variable ) S . 144
Transmission momtormg assembly gl S s 0100
Transmitting inductor . 151
Unit-panel equipment . . 147-150
Universal bridge . 86
rack . 147
Vacuum-tube bridge . 88
voltmeter . .-116
Variable air condenser 30-35
inductor . 42
transformer . 144
Variac .8-10
Variometer . 42
Voltage divider . 181
decade B . i 21
Voltmeter, oxide-rectifier 122
vacuum-tube . REIEE 2 i [
Volume control 4, 25, 26
indicator . 120
Wave analyzer . .o 107
filter 113, 114
Wavemeter 57-60
precision 57
rectifier-type . 59
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