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VARIABLE AIR CONDENSER
Type 101

For laooralory rc..-.earch work. particularly wilh circuits carrying
{'UTTenls oj radio frequency. it is often desirable \0 have a variable
~'(Ill(ICIl;;er whOSt, qu:\lil) i" al)l)\"c that of the usual radio experimental
t\-pc. The los,,~ "hould be small, and there should he hut little change
i;\ {:apacitallt"C with :IKe and with the moderately "CI"CTC handling to
which an l:xpCriI1lCll\al condenser is subjected. The Type 101 COIl~

dC11"Cr." are built to nlcet this general lahoratol")' s<'rl'irc. These CO\I
dCllscrs hare heen l11<lllufactufcd ill large quaIltit;t·" fof' several years
and may be fOlllld in nearly all of the more important electrical lab
m:\tories in this country.

This condenser consists of a sel of fLxed and a :-.et of rotary
plates. both of which are semi-cirnllar. These plales are of heavy
aluminulll and are spaced sufficiently far aparl to prevent short cir
~'l1itillg or appreciable changes in capacital1l.:c with age. The end piece!'
arc of heavy moulded J>'1.kelite_ The shaft is of steel and has large
... 5 degree angle COlle bearings. aCI.:urate1y machined after the assembly
of the Illo,-ing unit. This assures perfect ali~nmel1l. The hearings
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. ... $24.00

................... $27.50

...........•..........$21.~

which support the steel shaft are of brass, positively locked in place.
\\'l1en the condenser is completely assembled lhe mo\·illg plates arc
gi\'en a rotation test to insure that the bearings arc completely worn
in, thus eliminating the chance of any future changing. sticking or
binding.

A sih'cred etched dial with black filled lines and fi!,.·ures is fas~

t('ned directly to the handle and shaft, rotaling with them. The case
is of hea"r brass with a permanent black crystalline finish. Care is
lakf"n to have low resistance conne("tions from both the moving: and
:-,tationarr plates to lhe binding posts which are mOtl11led on the bake
lite top.

Since lhis condenser is rugged, has low dielectric losses and reo
tains its calibration, it is ,'cry useful as a variable standard of cap
acitance.

All condensers arc provided with a label giving maximum and
minil11111l1 capacitance readings. \Vhen so desired. a calibration curv!.:
for the entire condenser may be furnished. This calibration is 111,Hk

at 1,000 cycles with an accuracr of .5%. The calibrated condenser,;
arc fitted with an 8-i1ll.:h extellsion handle for accurate !>Ctting. I f so
Ilesired, however, the extension handle Illa\" he fllrni1\hCII with till' t111-

calibrated condensers, .
Type JOIL Capacitance 1,500 i\licromicrofarads ....

Dimensions rd x 7~. Weight 51!J Ih~.

Code Word "CABIN"
Type IOE\'[ Capacitance 3.<XX> :\licromicrofarads $29.00

Dimensions 7~d x 10.... \\"eight 9 lb~.

Code Word "CADET"
Type 101 P Capacitance 5.(0) :\1 i(~rolllicrofarad~ $35.00

Dimensions 7""d x 10.... \\"ei!{ht 10 Ib~.

Code Word "CAKAI."
Calibration ClIT\'C and extension handle "'i,h allY of lhe al)(w('" con·

densers $5.50
Extension handle , $1..50

These condensers may also be ~l1pplied unmollnted. Handle, scale.
and indicator billion ilrc indll(lc(l bllt 110 case, top. or hillllillj! posts.
Type lOlL Unmounted . $18.00

Code Word "CAMEL"
Type lOn.,r Unmounted

Code \Vonl "CANNY"
Type 101 P Unmounted

Code \Von1 "CANOE"

MICA AND PAPER CONDENSERS
Because of the large size which would be required. it is impractical

to build air condenser.'> larger than 5,0CX> micro-farads. Above this
size mica or low loss paper condensers are preferable. Our line include~

both of these types of rondenscrs, special information regarding which
will be sent on request.
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Vernier Comlcuser . $8.00
Dimensions 5l1.1 w x -l-l,4w x 2}:r.

Code \\"ord "CUBBY"

VERNIER CONDENSER
Type 169

The increa~illg \I~(' of vacuulll tnbc u~cillatillg circuits where
rt:~Ol1allCe is very sharply dcfiIWd has created a demand for a variable
clJlldenser of small capacitance. Very often a movement of less than
a .~inKle dil'isioll on the ordinary v;lriahlc air condenser will go beyond
the resonance point. The Type 169 Vernier Condenser has been
desig-n~'(l to ,l{O in p<ll"allcl lI"ilh the ordinary n.riabl(' cOill.!cnser so as
In obtain a very fine .uljU"llllCIlt. The spacing of the terminals is so
arranged lhat this cOlldclI:-.<:r lIlar be slipped directly across the binding:
posts of any of our other ('"ondellsers, thus permittinJ..:" a parallel con
nection without u"ing cOllnecling' wires.

The stationary p1:u(' may he ,·;tried ill distance frOIll the moving
plate tlms permitting a variation ill tlt.1.ximum capacitance. from about
.5 to IO microlllicrofilrad;;. .-\ hard rubber exlc.nsioll handle is pro~

vided to a"oid effect;; froUl placin~ the hand too ncar the condenser.
This condenst>r i:- 011:'/) \l:-t>ful ill making 1lle.'lsurc.me.nts of "cry

small capacit:wccs. !'lIth a:- are possihle with onr Type 216 Capacity
Hriclge.
Type 169

PRECISION CONDENSER
Type 222

\\'here gTcal" accuracy is desired wc lTC0I11I11Cnd the usc of our
Type 222 Precision Condcnser. The cOlb1ructioll throughout is Ull
llsually hea,'y and rugged. Dit;lec1ric losses are kept' OIl a minimum
hr the use of a ,"ery small amOl1nt of low loss solid dielectric which is
all placed in a very weak l'ield. The lllOICtllcnt of the rotarr plate.~

is controlled by a worm and gear. By the use of a pl'illlHry and of a
sub-scale direct reading'S to one part in 2500 arc obtained. This con
denser is fully described in Bulletin 702.
Type 2221. Capacit:ulcc 1.5(X) i\ficromicrofarads $90.00

Dimensions 81,4w x 8y,i'" X 9H

• \\'cig-ht 16 lbs.
Code \\'ord "COPAL"
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VARIABLE AIR CONDENSER
Type 182

This condenser embodies many of the desirable features found ill
the Type 101 condenser. It is, however, smaller and of lower cap
acitance. being: particularly adapted for lise ;n radio receiving selS and
wi\l-emders. The moving plates <Irc so shaped a~ to obtain a nearly
uniform wave-length variation throughout the entire range of thl'
condenser. The case is of heavy brass \\'ith a permanent black crys
talline ftnish. This condenser is made in two capacitances. 700 and
IOCXJ micfOmicrofarads, and is fully descrihed and priced in Hullc
1m 904.

Type 182A Capacitance 700 iHicrolllicrofarads $12.00
Dimensions 5Y;"d x -l-;f'. Weight 2 Ills.

Cl)(le \Vonl "CUDDY"

Type 1821':: Capacitance 1000 ~Licrolllicrofara(ls .. . ... $13.50
Dimensions 50"(1 x 5;.i". Weight 20 lhs.

Code \Vord "CA:,JDY"

The products of the General Radio Company cover a complete
line of high frequenc)" radio laboratory apparatus. Information and
bulletins of special apparatus will be sent 011 request. Our line in
dudes the following: Variable Air Condensers, Vernier Condenser,
Standard Condensers, Decade Condensers, Variomctcrs, Standards of
Inductance. StamlarJs of Hesistance, Decade J\esistance Boxes, \Vave
meters, Decade Bri(lge, Capacity Bridge, Slide Wire Bridge, }\mli
Gility j\'Tcters, Hot \Vire :Meters, Galvanometers, Thertllo-Conples, Tele
phone Transformer, IHiscellaneous Apparatus.

All prices in Ihis bulletin arc strictly net. subject to change with
out notice, F. O. B. Cambridge, Mass. Cash should accompany orders
from perSOllS or firms with whom we ha\'e Hot already opened ac
counts. Uuless otherwise instructed \\"e shall use our own judgment
reganling method of shipment.

[Page lOS]



GENERAL RADIO COMPANY
~1":-:UFACTUItERSOf'

ELECTHlCAT. Al\J) RADlO LABORATORY APPARATUS

CA ~1 BI\J l)(;E, 1'1'[ ASSACH USETTS

BULLETIN 303 JANUARY 1921

STANDARDS OF INDUCTANCE
Type 106

These standards of inductance have been designed for general
];,horatofY usc and nrc suitaL1c for radio frequencies as well as for
cOlllll1ercial or audio frequencies. To minimize skill cHeets and eddy
ClllTCllt losses the windings afC of stranded wire with the separate
Slrands insulated from ea\.:h other. The 1.0 Millihenry and smaller
coils have twelve strand windings while i;CVCIl strands afC used 011

the larger coils. There is no metal in the field of the coils, in fact
only a vcry small amO\1nt of metal, which is all non-magnetic, is
t;sed in the entire assembly of this instrument.

Considerable errors, particularly in bridge measurements, may
be introduced if the inductance standards have a large outside field.
To minimize this elIeet these standards arc wound a~tatically.

tIntS makillg the external field negligible. The llse of the astatic
winding eliminates the effects of other inductances in the vicinity
of the standard.

The coils arc form wound, firmly bound, and securely fastened
to bakelite plates. As the final adjustmellt is accomplished by ro
tating one of the coils. it is possible to adjust these standards ac
curately to their specified valucs. The accurancy of this adjust
111cnt is olle tenth of one percent. The .05 and .20 Millihenry coils
will carry 2.5 amperes llHlefinitely, the 1 Millihenry coil 2 amperes.
and the 5.0 ?llillihcnry coil 1 ampere.
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These inductance standards are mounted in polished oak cases
with engra\'ed bakelite I>;l.nels fitted with insulated binding posts.

Type Inductance Code 'Vord Price

I06E .05 i\lillihenry lI\"CUR $24.00
lOOF .20 Millihenry I:\iEPT 24,00
106G 1.0 ~lillihellry ]NERT 24.00
I06H 5.0 i\lillihel1rys INFIX 24.00

Dimensions 6" x 6" x 4". "'eight 2¥.i Ibs.

VARIOMETER
Type 107

For general laboratory \\'ork a properl)' designed va rio meter
hi,s a great variety of uses. In addition lO serving as a variable
standard of self or mutual inductance, these instr\1ll1ents have many
tlses s\1ch as in filter circuits, ra<lio frequency oscillatittg circuit~

and similar work.

The Type 107 VariOlllcter consists of two coils which are both
sections of sl>heres one of which is slightly smaller than the: other.
The smaller coil is mounted within the larger in stich a manner that
it llIay be rotated abollt its vertical diameter. The connections of
each coil are brought 01lt separately, but by a simple arrangement
of connccting bars thcse coils llIay be connected in series, parallel.
(lr used separately. This arrangement not only increases the range
through which the inductance may be varied, but also increases the
u!'efulness of the instrument.

A silvered etched dial with black filled lines and figures indi
cates the relative position of the coils. \Vhen the dial reading is
zero, the currents in the t\\"o coils are circulating in opposite direc
tions and the inductance is a minimu111. \Vhen the dial reading is
50, corresponding to a rotation of 90", the coils are at right angles
and the total inductance is the sum of the self-inductances of the
two coils for the series connection, and approximately Olle-half the
inductance of a single coil for the parallel connectioll. At the 100
reading the currenlS in thc coils are flowing in the samc direction
and the total inductance becomes the sum of the self-inductances
(If the coils plus twice thcir mutual inductance for the series con
nection, and for the parallel connection approximately one-half of
the smn of the mutual inductance and the self-inductance of a
!';ngle coil.

The connections to the moving coil are made through multiple
contacts, giving a low and constant resistance. The coil windings
of the smaller inductance sizes arc of stranded wire with the
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continuously.

continuously.

separate strands insulated frorn each other. The field of these coils
contains but very little solid dielectric and little metal. This metal
is non-magnetic and so placed as to be in a very weak field.

The entire instrument is mounted in an oak case with engraved
l\<lkelite paneL The metal parts arc finisl1ed in polished nickel.

Attached to the bottom of each variometer case is a certificate
giving the maxilllulTl and minimum inductance for the coils both for
the series and for the parallel connections. Calibration curves Illay
also be snpplied, for an additional charge of $5.00, giving the in
ductance throughout the entire range for both the series and
parallel connections. Ranges other than those listed below call
be constrl1cted for a slightly increased cost.

Type to7C About .008 to .4 .M H. . $24.00
Carries 3 amperes continuously.

Code Word "HAPPY."
Type 107D About .12 to 6 l'l'l.H. ' .. $24.00

Carries 1 arnpere
Code Word "HARDY."

Type 107E Abollt.4 to 20 i\U-I $24.00
Carries Y;; ampere

Code \Vonl "I-lAVEN."

Dimensions 6" x 6" x 8". \Veight 474 lbs.
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\Ve arc also prep;wcd to build special inductance coils to speci
rlcation. Coils for filter circuits and calibrated oscillating circuits
a specialty,

The products of the Gener;tl Radio Company cover a com
plete line of high fre(IUcncy radio labor,atory apparatus. Informa
tion and bulletins of special apparatus wi11 be sent on rC(Juest. Qur
Fne includes the following: Variable Air Condcnsers, Vernier
Condenser, Standard Condensers, Decade Condensers, Variometers,
Standards of Inductance, Standards of Resistance, Decade Resist
ance Boxes, Wavelllctcrs, Dccade Bridge, Capacity Bridge, Slide
\Virc Bridge, Audibility j\,rcters, Hot \~Iire Meters, Galvanometers,
Ther1l1o~Cot1ples, Telephone Transformer, IVlisccllaneolls Appar
atllS.

All prices in this bulletin are strictly nct, subject to change
\\'ithout notice, F. O. B. Cambridge. ~<Iass. Cash should accompany
ordcrs frOIl! persons or Itr111S with whom we have not already
opened accounts. Unless otherwise instructed we shall usc our
own j\1(lgment regarding method of shipment.

[This Bulletin replaces Bulletin 301]
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GENERAL RADIO COMPANY
MAXUI',\CTUI{ERS or

ELECTRIC.\!.. ,;\:\:0 lz,\I)IO LAHORATORY .\PPARATUS

C,UJ BRIDGle, MASSACH USETTS

BULLETIN 304 APRIL 1921

FOUR STEP INDUCTOR
Type 226

TIIC 11111('(1 circllits of all experimelltal radio recei\'il1~ station
I11\1S( be cap;:lblc of operating o\"er a wide rallg-(~. They should cxlCIlt!
frolll 150 Inctcrs to a1)O\"c 20,00;) melers. It is illlpraClit'al 10 (00
sHl1rt a singk coil. even \rhell CIlllippc(] I\"ith a slider <llld sC(~lionaliz

ing switcllC,; to co\"(;r this entire range. It has become ("Olllmon prac
tie<: to employ ;;c"eml sets of coib to cover this range. r i coils \\-;lh
0111 taps ,ire l1~cd. thl' 11l1mbcr required Ii< sO large thaI it is incon
venient to lI1ak~ the many dl<lngcs required \\'hell \Iorking :-It a va
riety of \\"<!\"(:·knglhs.

"'r han: dcsiglwd a set of fom {'oils, each \I-jlh four laps. which
arc particularly adapl('(l for usc in radio rccci\-illg" SCls. Although
built with four ditt"eretll \-allle,~ of inductann: tllC} II<lYC tlie salllc phy
sit',,1 di1llell~ions tllllS per1llitting two or more cricnits to be coupled 10
g"('lllCr. By I\·orl.:illg- al the {':--::lrclllc limits uf each coil il ,,'ollld he
possible to COI'(,I" the rallRc referred to ahO\'C with three sizes inst':ad
of fOllr. The fOIll" size.~, ho\\"('\"{~r, gi\'c a Illllch greater fle:--::ihility Thall
do Ihree.
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The coils are approximately of Maxwellian shape. The winding
is such as to keep the distributed capacitance a minimum. This is a
p.1.rticularly important fealure in that it increases the range oyer which
anyone coil may be used. and what is more important, it increases the
efficiency of the coil by kceping the dielectric losses a minimum. These
coils are rugged ill t"onstructiOIl and attractive in appearance. The case
i" of polished oak with cngnl\'oo bakelite panel. The metal parts are
finished in polished nickel.

One '·ery distincti,·c featurc alx.l11t these coils is that they are self
supporting and. accordingly, <10 not require any auxiliary mounting.
Coupling bet\\'eell coils is yaried by simply changing the distance be
twcen coils or by turning through any desired angle. The arrange
mCnt of taps is SllCh as to gi\'C yaltles of approximately 2070, 4570.
75% and 100'70 of the maximulll i1ll..Iuctance.

Thcse coils are adapted for general laboratory lise as well as for
radio receiving sets. .It is seldom necessary to use a complete set of
twelvc coils to cover all rang-es from 150 to ahove 20,000 !lItters. A
satisractory arrangement for this rangc is the following selection:

3 A Coils, 3 C Coils and 3 0 Coils.
The ranges covered by these coils when tlscd with one of our type

182£ Condensers, which has a 111a.ximU111 capacitance of 1000 mi
<Tomicfofafds, afe shown in the follo,,·ing table:

Code
Type :Uax. Ind. Resistancc Approximate Range \\'ord Price
22M 0.3 :\1.11. 0.8 Ohm 140- I()(X) meters l).IAGE >6.00
226B 3.0 :\[.l-1. 0.9 Ohm 400- 3CKJO meters 1:\IRED $6.00
226C 20.0 M.H. 2.5 Ohms 1103- 8fXK) meters li\I11t.:E $6.00
2261) 125.0 :\1.If. 30.0 Ohms 3()(x)-22COJ meters Ji\IPEL >6.00

Dimensions 3H x 6H

X I~H. "·eight 20 lbs.

The products of the General Radio Company co\·er a complete
line of high frNjUCncy radio laboratory apparatus. InformatiOll and
bulletins of slX:t'ial apparatus will be sent on requcst. Our li11e i1l
l'hHles the following: Variable Air Condensers, Vernier Condellser.
Standard Condcnsers. Decade Condc11sers, Variotl1ctcrs. Sta11dards of
Inductance. Standards of !~esistal1cc, Decade Resistance Boxes, \\·ave
mcters. Decadc Bridg-e. Capa.:ity Bridge. Slide Wire Bridge. Audi
J)ility Jl,Teters, Hot \\'ire l\letcrs. Gal\·anollleters, Thcf1110-COltples,
'!'c1epllone Transfornl('r, l\liscellaneous Apparaltls.

All prices in this bulletin arc strictly net. suhject to chan~e with
Ol:t notice. F. O. B. C.nnbridge, :\lass. Cash should accompa11}" orders
from persons or firms with whol11 we have not already opencd ac
counts. Unless OIher\\"ise instructed we shall use our 0\\'11 judgment
reganling method of shipment.

(This Bulletin replaces Bulletin 302)
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•

CAPACITY BRIDGE
Type 216

Description
There ha:i long been a lleed for some simple yet reliable method

()f measuring capacitances as low as a few micro+lIlicrofarads with
a precision of at least one-tenth of one percent. The desirability
uj a cOllvenicnt. reliable. and accurate method of comparing the
]('''Sl'S in small samples of dielectrics has also IOllg been recognized.
:t was to meet these needs that the General Radio Co. Type 216
Capacity Bridge waS designed.

[{educed to its simplest form, this bridge consists of a Whcat
:stone Hl'idgc cirCllit with resistances in the ratio arms and capaci
tances in the unknown and standard arl115. The complete arrange
111(:l1t i!' ShOWll by the accompanying diagram.

The input source E is the General Rrrdio Co. Type 21,) ]()())
n'c!e Audio Oscillator, described in Bulletin 703. This oscil1ator is
COlll1cctcd to the input terminals ".I-\C" of the bridge. These ter
ll1inrrls lead 10 a shielded compartment containing all input trans
f'Jl"mer whose primary is grounded at its midpoint. The primary
and secondary windings of this transformer are shielded frOI\1 each
other.

The bridge circuit consists of the two ratio arms i\l and N, and
the arms A and B in which the standard and the unknown con
oClisers arc placed. The junction point of the two ratio arms is
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grollnc!Nl. The,.,e ratio arms are made up of eqnal resistance units
\"ouml 011 thin cards to reducc the inductance and tl,c distributed
c<ipacitance. 1\ method. howevcr, is provided for adding- resistance
units to eithcr the M or N arm in order to get s1l1all amounts of
linbalancing. A four dial decade resistance bo;.;. the units of which
afC our standard non-inductive low distributed capacitance coils,
is arranged so that it may he connected in either the A or B arm
l,y means of the switch F. A sensitive telephone receiyer, or a
vibration galvanometer. is used to detect the point of balance.
This detector is connected to the bridge through a transformcr
\I-hich has a grounded shield between the primary and secondary
windings.

The cabinet cOlltaining the. bridge units is of polished oak. All
panels are of polished hard rl1bber \\"ith engraved lettering. The
metal parts are tinished in bright nickel. The interior of the cabinet
is lined with copper. lacquered to retain its polished finish. The
\\·iring. as well as the separate units of the bridge, is thoroughly
shielded.

Operation

Since it is desired to detect minute changes in resistance alld
capacitance with this bridge it is very essential that cach unit of
the bridge be constructed to give the maximum of results. 1t is
also very important that the supply source be of constant frequency

,

" "

~8e,

T

Q
,

d
/"0-100'1000'" 0

and free from harlllOllics. Reliable readings for \'ery small change:
of capacitance cannot be obtained unless the supply source h:l.s a
pure tonc. It is for this reason tJlat we recolllmend our T:'pe No.
213 Andio Oscillator for use with this bridge.

The use of a supply transformer. instead of connccting' the
alldio oscillator directly across the ratio arms. aids in the proper
(operation of the bridge. A shield. placed between the primary and
~econdary winding of this input transformer. prevents errors which
would be camied by capacitance to earth of the supply source. Tn
urder that the potcnti::ds impressed across each of the ratio arlllS
of the bridge shall be equal, the junction point of these arms and
;dso the mid-point of the input transformer primary is grounded.
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.. $8.00

.. $3200

... $15.00

Uses

The Type 216 Capacity Bridge is an instrument by means of
which capacitances up to several microfarads can he measured
quickly and accurately. It provides also a means of measuring
capacitances as small as a few micro-microfarads to a precision of
olle hundredth of a micro-microfarad. Since the dielectric loss
eqllivalclH resistance at 1000 cycles can be measured to an ohm
\\"\th this bridge. it is possible to obtain t11C pJl<lSC angle of con
densers or to compare different dielectrics. The testing of 5111al1
samples of cable or the study of temperature changes in dielectrics
is made easy because of the sensitivity of this instrument. An ex
ample of this latter use is a test made on a sample of hard Tubher.
The sample which was 3 inches square and one-half inch thick was
placed between t\\·o metal plates. At 54" F. this sample had a
(,;lpacitance of 11.20 micro-microfarads and a phase angle of 48'.
When heated to 100" F. the capacit;lllce had increased to 12.25
micro-microfarads and the phase angle to 1" 55'.

Type 216 Capacity Bridge.. . $160.00
Dimensions 15":" 14":" 7". Weight 171bs.

Code Word "CIVIC"
Type 213 Audio Oscillator. . .

Dimensions 6" x 4.74" X 5". \Veight 4~ lbs.
Code Word "AUGER"

Type 222 Precision Condenser. \1<1:". Cap. 1500 1\L ":\L F .... $90.00
Dimensions 9" x 81f" x 10". \\"eight 15 lbs.

Code Word "COPAL"
Type 169 Vernier Condenser .

Dimensions 50" x 414" x 2)1". \Veight % lbs.
Code Word "CUBHY"

Type lOO2A Western Electric Double Head Receivers.

The prodncts of the General Radio Company cover a com
plete line of high frequency radio laboratory apparatus. Informa
tion and blll1etins of speci8.1 apparatlls will be sent on request. Our
line indudes the following: Variable Air Condensers. Vernier Con
denser. Standard Condensers. Decade Condensers. Variollleters.
Standards of Inductance. Standards of Resist8.nce. Decade Re~is

tance Boxes. \\'avcmcters. Decade Bridge, Capacity Bridge, Slide
'\lire Bridge, Andllbility j\[eters. Hot Wire Meters. Galvanometers.
Thermo-Couples, Telephone TransfoTmer, Miscellaneous Appara
t 11S.

All prices ill this bulletin arc strictly nct. subject to change
without notice. F. O. 13. Cambridge, ),IaS5. Cash should accompany
orders from persons or firms with whom we have not already
opened accounts. Unless otherwise instTucted we shall tlSC our
own judgment regarding method of shipment.

[This Bulletin replaces Bulletin 401]
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AMPLIFYING TRANSFORMER
Type 231A

The remarkable resnlts obtained in long distance radio communi
cation in rttenl years ha\"c been dne largely to amplification made pos
"ible by the lise of vacuum lubes. The experimenter has been al a
decided di<.ac1valltagc. <Inc to his inahility to gel suitable \'aClIU11l lubcs.
Fortunately. this question has no\\' heen SCllkd and .~atisfactory lubcs
afC amilablc.

In order to get the maximulll of results frOIll thc!>c lUbes as am
plifiers. they l11ust be used with correctly dc,..igned amplifying trans
former", Our T.ype 231:\ transformer wa" built specifically to meet
this situation. The primary rece;\'es the maximum amount of cncrgy
and delivcrs it undi'itorted in w;weform and at the correct potcntial
to the grid of the amplifying tllbe.

The core construction is sllch that there is little tendency for the
~etting up of external fields. with the resultant howling in the audio
frcclucncy circuit. The distributed capacity of the secondary is low.
!iO that the maximum potential is obtained 011 the grid of the lUbe.

The primary has a direct current rC!'istance of 1.100 ohms. an
ahemaling current re~istance at 1<XX:l cycles of 11,COCI ohms. and a
rc..'lctance at this frc<ll1ency of 66.<XX> ohms. These ligures for the
secondary are 5.500. 130.<XX:l and 780.<XX:l ohm;;; respcetin·lr.

In order to obtain the best results from an amplifying transfonncr.
certain precautions should be oh'icn·cd. Since what is wanted i<.; the
production of the maximum potential. or rather change of poteutial on
the grid of the amplifying lube. it is be'it to connect tbe grid to the
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Olltside terminal of the secomlary of the transformer. This is because
thc allIer portion of the !lC{'ondarr has smaller capacitr to ground than
the inner portion, due to the proximity of the latter to the primarr
\\'indin~, which is connected to the filament and other low potcntial
part-; of the circuit. This capacity effect increases with frequency and
therefore reduces the intensity of high notes proportionately more than
low ones, tIm... tending to call~e distortion. Howling, or oscillation at
audio frequcll('ies, i!l camed by coupling (either electrostatic or mag-
netic) of Ihe :uuplifler grid to some other part of the circuit, and i!\
morc trouhle,.,ome with two or more stages of amplification than with
one, If the electro... latic and lT1a~netic couplings are made to 0Pl)(),.,e
each other. the tendency to <hcillate is minimized, and when a Iram
former i. connccted into a circuit it is worth while 10 re"crse the leads
to the prinl.1.ry 10 ,.ee which connection is better. In some case,.,. the
o:>:illation,. arc above audibility. but the strength of signals is reduced.
ne,·erthele"s.

In an o:>cillating detector circuit the capacity of the telephone cords
(which i" of the order of 75 :\L\1.F.) is often sufficient 10 by-pass the
radio fre<luency currellt around the high inductance of the phone,.. but
when the primary of an amplifying transformer is substituted for thc
phone.., it "hould be "hunted with a condenser of a few hundred micro
microfarad" or more.

.\ ,ide from its excellent electrical characteristics, this transformer
is well dc..igned mcchanically. It is comp.'1ct, and by means of the
four projecting feet, each with a :'>Crew I'ole. mar be 1ll0l11lted in any
])()"itio:l. The core and coil arc finished in black. while tht" b'<lckcts
and binding- ])()sts arc nickeled. Particular attention is called to the
al'l'e""ibility of both the binding PO~b al!d the mounting brackets.
Type 231.\ Amplifying Transformer $5,00

Dimcn<;ioll:. 2~r x 2~" x 2,!4". ' eighl. I lb.
Codc \ ....ord: "TCTOR."

MODULATION TRANSFORMER
Type 231M

This transformer is similar in general design to the Type 231A
amplifying" transformer, the only difference being in the winding, lts
winding.. havc been desigll('(1 particularly for usc with the Hadiotron
UV-202 jivc-watt transmitting tubes and other tubes of similar char
acteristic"., To get the maximum modulation, the modulating device
should have ;\\1 impedance somewhat greater than the input impedance
of the tube. This impedance i" of the order of seyeral hundred thou
sand ohms, whilc that of a telephone transmitter is bnt a few 0\1I11S. A
modubtion transformer serves to adapt the telephone transmitter im
pcdance to that of the input circuit of the tube. The Sllcces!\ of a radio
tclephonc ill"-t;\!Iatiol1 depends not only all the ",due of the alltet11l;l.
current. but also on hoI\' completely that current is t11()(lu1atetl. Our
Typc 231 ~I tran~f0T111er ha.. been designed to give the 111axi1llunl1ll0du
laliQn whidl is po~~ihlc without di ... rortion.
Type 231\1. ;-"fo<ln1:ltion Transformer .... ,..... . ..... $5.00

Dilllcn,iolls 2~N x 20" x 20". Weight. I lb.
Co<le "·onl: "TL":\IC."
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Experimelltal work frC(]llcntly requires that the experimenter
build special pi ere:; of apparatlls in his own l.lhoratory. \\'hen
this apparatlls is of a permanent or semi-permanent nature, it is
desirahle to have the hinding posts. swltdlcs and other parts of the
hesl qlt:llity. and to h;l\'C Ihe111 match instrlllllcnts already installed.
Consequentl.'"_ we arc now listing many of the standard parts I1s('(1
ill the assemhly (If our 0\\'11 instruments.

BINDING POSTS

,.

Descript ion
Insulated
l\ickcl l'1:ilcd 11m!';;

•
Type
138.\
ns\\"
138:'\
138'1"
1382

"
" "
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Screw Size
10-32
6-32

10-.~2

10-.12
6-32

Price
$0.40
0.15
0.18
0.18
0.10



Typc
1.19.\
Iii F
202
I38C
1,,81)
138Q

137D

'"1.1iD
WEX
I39Sl\'

3"

137P

."WP
101 EX
UQLX

."

SWITCHES AND PARTS
Description

:\lultiple Leaf Switch Itil~ radius
Single Leaf Switch 7-i w radius
Low Contact Resistance Switch lti~ radius
/,W Contact for 139.\ or 202 Switches
f,," Contact for Iii F Switch
Switch Stop

DIALS AND KNOBS
:\Iolllded Knob (.<;all1e a5 \lse<1 on 182 Condenser)
:\Ietal Dial (same as IIsc(1 on 182 Condenser)
Knoh and Y Dial :\lol1l1tec1
Extension Tlandle (samc as lIsed 011 182 COlHlenscr)
Small Indicator ButtQI1 (same as used all 182 Con-

denser)
Dial. Complete with Knob, Extension Handle 3ntl

In(lieator Button
Moulded Knoh (same a~ used on 101 Condenser)
Dial (same as used on 101 Condenser)
Knob and 4~ Dial ~rOl1nted

8" Extension Handle (or 1:~7 F "-nob
Large Indicator Button ("ame as used on 101 Con

denser)
Dial. Complete with Knob, Extension Handle :tnd

Indicator Billion

Price
$0.95

DAD
1.25
0.05
0.Q.l
0.05

O.-lO
0.50
1.00
0..15

0.15

1.50
0.90
0.75
1.8)
1.50

0.15

3.50

Thc products of the General Radio Company cover a complcle
line of hig"h freqnency radio laboratory apparatus. Information
and bulletin;;; of special apparalu;;; will be sent on request. Our
line include;;; the following: '":triahlc Air Condensers. '"ernier COI1
denser. Standard COIldensers. Decade Condensers. \rariolllelers.
Stamktrds of Inductance. Standards of Resistance. Decade Resist
ance Boxes. \\"a\-ellleters, Deca(le Bridge. Capacity Bridge. Slide
\\'ire Rridge. Audihility ~\reter~. ITot \\"ire ~rctcr;;. Gah'an011lcters,
Thermo-Couples. Telephone Transformer, i\lisccllalleous .\ppara
t I1S.

All prices in this hulletin arc strictly net, snbject to change
without notice. F. O. n. Camhridge. Mass. Cash should :'Iccom
pany orders from persons or firnl.". \\"ith whom we ha\'e not .1lready
opencd accounts. 1;nless otherwise instructed wc shall lise our
OWII jtHIgment regarding" mcthod of .".hipmcn!.
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The coils are approximately of Maxwellian shape. The winding
is such as to keep the distributed capacitance a minimulll. This is a
particularly important feature in that it incre.bcs the range o\'er which
anyone coil may be IIscd, and what is more important, it increases the
efficiency of the coil by keeping the dielectric losses a minimum. These
coils, are rugged in con"tructioll and attractive in appearance. The case
i~ of polished oak wilh engraved bakelite paneL The metal parts arc
lini"hcd in poli~hed nickel.

One ycry distinc\i\"c feature aoom the~e coils is that they arc sclf
supporting and, accordingly, do not require auy auxiliary mounting.
Coupling between coils is varied by simply changing the distance bc- •
tween coils or by ttlrnill~ through allY dt:"ired angle. The arrallt:::'c-
mcnt of taps is 'l.lIch as to giYC yalnes of approximately 20%, 4570.
75~(alld 100% of the maximum inductance.

The--e coils are adapted for general laboratory u~c as wcll as for
radio recci\'illg sets. It is seldom necessary 10 u"e a complete set of
l\\'c\Yc coils to CO\'er all ranges irom ISO to abO\'e 20.000 meter"'. _\
!'.'"ttisfactory arran!Iclllcnt for this rang-e is the following selection:

3 .\ Coils. 3 C Coil~ and 3 D Coils.
The range.. cO\'ered by these coils when u,::ed wilh one of our type

2ol7 Condel1~cr<l.. which has a maximum capacitance of 1000 mi·
cromicrofard'l.. arc ,.hOwn in the following table:

Type
226.\
226B
226C
226D

Code
:\Iax. Ind. Re'l.i!'tance Approximate Uange \\"0«1
0.3 ),1.11. 0.8 Ohm 1-lO- lOCO meters J).L\GE
3.0 :\I.H. 0.9 Ohm -lOO- 3000 meters DIB£D

20.0 :\I.H. 2.5 Ohms 1100- 8OCX) meters DIBUE
125.0 :\T.II. 30.0 Ohms 30c0-22()(X) lllC'ters 1:\1 PEL

Dimell:,ion,; 5" x 6" x 10". "-eight 20 lbs.

VACUUM TUBES

Pri('c
>6.00
>6.00
>6.00
>6.00

$5.00
$6.50
$8.00

The Radio Corporation of .\merica is 110\\' selling for experimental
use SC\'cral tYIX:" of yaCUU111 tllbeS dC\"c1oped br the General Electric
Co. \\"e e:ln <l.upply the following tubes.

Radiot 1'011 U \ 'ZOO
Radiotroll '(;V201
Radiotl'oll UV202

The UV200 is a gas content detector and amplifier l\Ibc and should •
ha\'e all accm:ttc adjustment of the plate \·ohagc. which is approxi-
mately 20. The lj\,201 is a 1110re stable IIlhe than the UV200 and <1oes
not re(luire all accuratc adjustment of the plate yoltag(·. Tt will operate
on one 01' tll"O 220 yolt plate batteries rind when used as all amplifier
tlp to five batlcries may be used with increa'iillg" a11lplili.eation. The
UV202 tubcs are fiyc walt oscillators r('{luiring plate \'oltagcs of 350.

The U\-200 and 201 tubes require filament \'olta~es of 5 and cm·
rents of 1 ampere. The filament yohage of the tl\-202 tube is i.5
and the current 2.35 al11pcres.
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Prke
$2.50
~2.50

$3.50
53.50
S.OO
$HJO

btlt the

•

•

•

•

TYPE 214
RHEOSTAT

The Type 214 Hhcostat is a convenient, practical instrument for
experimental service or for permanent installations. It is made in two
types. 214..\ for b.1.ck of p....neJ mounting. and 21-tB for frOllt of
pand mounting and portable lbe. The illustration shows the b.1.ck of
panel type. III this type when mounted. only the knob and pointer
project through the p.1.nel. The shah mar be adjusted for any thick
ne"s of p.1.nel up to .. Ruggedness of constmction and smoothness
of operation make thi~ rhco~tat e,;pcriallr adapted for laboratory and
radio lise. There is IlQ grating or clicking of the comact arm.

This rheostat is made for three general da;;scs of sen·ice. The
first type is f01" the regulation of recei,;ng tube filament current;;.
This rheo~tat has a re,..istance of 7 ohms and a current carrying' capacity
of 1.5 amperes. The second type is for the regulation of filament
currents of 5 wall tran"miuing tubes. This rheostat has a resistance
of 2 ohms and a t'arr)"in(! capacit .... of 2.5 amperes. Tt is !iuffieicl1t for
the regulation of a Radiotron U\"202 tube on as high as a 12 volt
sllpply source.

The third type of rheostat is the high resistance type. It is carried
in stock in resi"tances of 80 and 400 ohms \\·ith current carrying capaci
ties of 0.3 and 0.1 ampercs rcspccti\"Cly. \\·hen equipped with a third
binding post with connection to the switch blade, this rheostat makes
a ,"cry excellent potentiol1lc~cr for biasing grids of detector tubes and
for other pllr]>oses.

Dimensions 3" d. x 2;4 ". \\"clITht 7 oz.
Code Word

Re~istalKe Cmrent Type 21-+A Type 21-tB
2 ohms 2.5 amp. RUDDY RU.\lOR
7 ohms 1.5 amp. RUHAL RUSTY

80 ohms 0.3 amp. REVEL RIFLE
400 ohms 0.1 amp. RIGID RIVAL
80 ohms Potentiometer RIVET RO.\L-\l\

400 ohms Potentiomcter HOSIX ROWEL
Special resistances LIp to -tOO ohms may also be supplied.

total energy absorbed should not exceed 16 watl".
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Type 231A
AMPLIFYING TRANSFORMER

Thc remarkable results obtained in long di"tance radio comll1l1ni
cation in recent years have been due largely 10 amplification made pos~

sible by the lise of vacuum lubes. The expcrimclltcr has been al a
decided disa<h'antage. due to his inability to get suitable vacuulll tub('s,
Fortunately. this question has now been sellied and satisfaclory tubes
are a,·ailable.

In order to get the maximUlll of result.;; from these tubes as am
plifier... Ihe:r I1ll1,>t be u~ed with correctly designed amplifying trans
formers. Our Type 231/\ transformer was built specifically 10 meet
this !>illlatiOIi. The primary recei"es the maximUlll amount of energy
and <lcli"crs it undistorted in waveform and at the correct potel1lial
10 the grid of the amplifying tube.

The core construction is such that there is little tendency for the
setting ltp of external fields. with the resultant howling in the audio
frequency circuit. The distributed capacity of the secondary is low,
so that the maximum potential is obtained on the grid of the tube.

The primary has a direct current resistance of 1.100 ohms. an
alternating Cllfrent resistance at 1,000 cycles of 1l,OClO ohms. and a
reactancc at this frequency of 66,000 ohms. These figures for the
secondary are 5,500, 130,000 and 700,000 ohms respectively.

ln order to obtain the best results from an amplifying trans
former, certain precautions should be observed. Since what is wanted
is the production of the maximum potential, or rather chanl;c of poten
tial on the grid of the amplifying tube, it is best to connect the grid to
the oUlside terminal of the secondary of the transformer. This is be
cause the outer portion of lhe secondary has smaller capacity to ground
than the inner portion, due to the proximity of tlw latter to the primary
winding. which is COll11ccted 10 the filament and other low potential
parts of the circuit. This capacity effect increases with frequency and
therefore reduces the intensity of high notes proportionately more than

IPage 948J
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Jow Olles, thus tending to canse distortion. Howling. or oscillation at
audio frequencies, is caused by coupling (either electrostatic or mag
netic) of the amplitier grid to SOTTle other part of the circuit, and is
more troublesome with tlVO or more stages o[ amplification than with
one. Tf the electrostatic and magnetic couplings arc made to oppose
each other, the tendency to oscillate is minimized, and Idwn a trans
former is connected into a circuit it is worth while to rcyerse the leads
to the primary to see which connection is belter. til some cases, the
oscillations arc ahoyt audibility, but the strength of signals is reeluced.
nevertheless.

In an oscillating detector circuit the capacity of the telephone cords
(which is of the order of 75 J\T.1\LF.) is often sufficient to by~pass the
radio frequency current around the high inductance of the phones, but
when the primary of an amplifying transformer i5 substituted for the
phones. it should be shunted with a condenser of a fel\" hundred micro
microfarads or more.

Aside from its excellent electrical characteristics. this transformer
is well designed mechanically. It is compact, and by means of the
four projecting feet, each with a screw hole, may be mounted in any
position. The core and coil arc fillished in black, \\·hile the brackets
and binding post5 arc nickeled. Particular attention is called to the
accessibility of both the binding posts and the mounting brackets.
Type 231A Amplifying Transformer ,........... .. $5.00

Dimensions 2%" x 20" x 20". \\'eight 1 lb.
CQde Word "TUTO[~."

Type 231M
MODULATION TRANSFORMER

This transformer is similar in g-eneral design to the Type 231.'\
amplifying transformer, the only difference being in the winding. Its
windings have been designed particularly for use with the Radiotron
UV-202 five-watt transmitting tubes and other tubes of similar char
acteristics. To get the maximum lnodulatioll, the modulating c1eyice
should lJa\~ an impedance somewhat greater than the input impedance
of the lube, This impedance is of the order of se\'eral IHtndreds tholl
sand ohms, while that of a telephone transmiiter is but a few ohms. A
modulation transformer serves to adapt the telephone transmitter im
pedance to that of the input circuit of the tube. The success of a radio
telephone installation depends not only on the value of the antenna
cmreut. but also Oll hOI\" completely that curren! is modulated. Our
Type 231;\l transformer has been designed to gi\'e the maximum modu
lation which is possihle without distortion.
'J'ype 231 i\I 1\rodulation Trails former . "' . $5.00

Dimensions 2Y8" x 20" x 20". \\·(·ight, J lh
Code \Vords: "TUKTC."
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Price
$2.00
$2.00

Type
178A
178B

TYPE 178
HIGH FREQUENCY BUZZER

This buzzer has been dcsigncd for both laboratory and radio use.
It combincs pureness of tone. simplicity of adju~tment and durability.

Thc frequency is approximately 800 cycles, but depends on the
setting of the knurled adjusting screw. As the current required for
the operation of the buzzer is approximately only 30 milli-amperes, it
Illay bc operated for long periods of time from small batteries. One
dry cell will provide sufficient potcntial to operate this buzzer satis
factorily.

One of Ihe noteworthy features of Ihis buzzer is its freedom from
sparking'. This is important where pure tones are required. This
feature makes the buzzer p..1.rticularly adaptcd as a stlpply source for
bridge TIIca<:urements and for COlUinllotls wa,'e tclegraph modulation.

Dimensions 2~ x: 13'-4" x I"'. \\"eight 3 Ol .

.\Iounting Code \\"ord
Abcn'e Panel BEFOG
Below Panel BEGET

TYPE I002A
WESTERN ELECTRIC HEAD PHONES •

This reccivcr. formerly knowll as the ;'PII," was adopted as stan~

danl by both the .Army and Xa,'y during the war. Combining as it
doc;:, sCIl:-itivity with grcat rnggedne;:s, il is 11llu;:ually \\'ell adapled
to u~e in thc laboratory and in the recei\-ing' station.
Price, complete wid1 cord. __ __ $15.00

Wa.ge 950]



I

,

•

•

..

•

TYPE 174
DIRECT READING WAVEMETER

The Type 174 \\';l\'cmeter is designed for general use in commer
cial and experimental stations. fls equipmellt i:; such that it is adapted
for lise Wi"l recei\'illg and transmitting apparatlls employing either
damped or l1l1damped wa\'es. It is self-contained and direct reading-,
features which make the instrument particularly valuable for com
mercial work.

A hot wire galvanometer is used for indicating resonance of
transmitted signals. while for received signals a crystal detector and
binding posts for telephones arc provided. For producing damped
oscillations of known wavelengths, tbe waVC11lctcr is equipped with a
high frc(Jucne)' buzzer.

The oscillating circllit consists of three coils with a selector switch
and a \"ariablc air condenser. This combination gi\"es a wan..length
range of 130-3000 meters.

Particular care has been given to the mechanical construction and
to the appearance of this instrument. All of the equipment is mounted
QIl a bakelite panel and enclosed in a poli~hcd \\"alnut carrring case.
The metal p.,rt .. are fil1i~hed in poli.<:hed nickel.
Type 17-.1. DirC(:t Heading \Yaventeter , &58.00

Code \\'ord: "WITTY:'
Dimen~ions 9" x 7" x 6". Weight 6-;1 Ibs,
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Type 211
VACUUM TUBE DETECTOR

The radio experimcnter usually demands that his apparatlls be
in separatc units so that he may change the connections and try
out the points of superiority of different circuits. He meets, how
evcr, with the limitation, particularly when working at shon \\,a\'e
lellg111s, that his apparatus llIust be arranged as compactly as pos
sible so that the amount of wiring may be kept at a minimum. These
considerations ha\'c resulted in the tuning inductances and condensers
being kepi sep.1.ratc and the instruments of the detcrtor circuit being
mounted in one compact unit.

The General Radio Co. Type 211 Vacuum Tube ])etector Set
has been designed so that the componcnt instrull1cnts arc mounted
in onc compact unit, yet arc a\'ailable for an)' desired circuit challgcs.
The instrumcnts in this set consist of a variable grid condCll!>cr. a
cartridgc typc grid leak, filament rheostat, lube stockel, filament ~lI'itch,
and the nCl~cssary external binding posts. Thcse units which are
mounted ill a polished oak cabinet with platc bauery compartment, arc
all Gcncral Radio Co. standard instruments.

Thc cxterior mctal parts are finished in polished nickel. rn~tllnted

binding- posts, howe\'er, arc l\sed for lhe filament battery conncc
tion. This is a \'cry desirable fealure ill that it minimii':es the po~

:"ibility of a short circuit. due lO the possible slipping ofT of a loo~e lead.
The engnn-cd bakelite panel on which all of the units arc mounted is
hcld ill position by kl1\1rled screws and may be readily rClllo\'cd permit
ting an cxamination of the separate instruments. :\Iounted 011 the
hinged co\'cr of the Glbinet is a wiring diagram showing a1l1he conncc
tions of the sct.
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Special allention is called to the fact that a \"ariablc grid con
denser and a grid leak arc included ill th;:; set. They provide :l. ycry
com"cnient method of controlling the operation of the tube. This
is x-eTy es:;ential if the maximum results are 10 be obtained from the
set. A peep hole in the p<.nel is provided so that the brightness of the
filament may be observed.

The plate bailer)' eompartmcnt is designed so that it will take
a single 22 yolt baltery of the ~a\"y Standard Type. For tubes re
quiring morc than 22 \"olts the smaller or Signal Corps Type of
battery Sl101l1d be Ilsed. There is sufficient space for fixe of these
units thus permitting the lise of \'oltage~ up to ! 10. The filament
rheostat is adapted for either a 4 or 6 I'olt battery.

Type 211 Detector Set . _..$32.00
Dimensions 9 x 9" x r, \\·eigllt 60 Ibs.

Code Word: "DETER:'

VACUUM TUBE AMPLIFIERS
Types 206 and 215

I
I •

•

_\lthough originally manufactured for laboraton- use in COIl

nection with scnsiti\'e bridge work the Gcneral Radio Co. T)"pcs
206 and 215 \'acuum Tube _\mplifiers ha\'e found a wide field in the
hand:> of tho:>e radio cxperimemers who delltilnu only the best. The:;e
amplifiers are made in one and two :>lages. The hei!i:"ht and depth of the
cabinets is thc s..'une as that of the T)l>e 211 DetectOr Sel. This
idcntit)" in size is Yery convenient \\"hell connecting units tOgether and
in addition presents a much neater appearance when units are arranged
for a permanent setup, The energy amplification oi C<1.ch stage i,.. ap
proximately -tOO,
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$50.00

,.---- --~---

Each amplifier unit consists of an amplifying transformer, tube
socket, filamcnt rheostat and control switch. all of which are General
Hadia Co. standard instruments. The amplifying transformer is Ollf

Type 231A. described in lhis Blll1etin. and which has been so success
ftilly used in many efficient recci\'ing :,tations. The finish and mount·
ing is similar to that of the Detector Set. A peep hole is provided
for observing the \'aClIum t\1be filament.

Ancntion is called to the great flexibility of the two step unit.
By means of a single drum switch, constnlcled to ha\"c high insula·
lion resistance and \'cry low electrostatic capacitance. Ihe cOllnec
tions may be shifted so that the amplifier is entirely cut out. one
Slage only used. or both stages COllnected. This switch provides
positi\'e control including the lUbe filament circuits; thus when
switch is set on "Detector" no amplifier tubes are burning and
when set for one !>tagc only olle amplifier tnbc is burning. Complete
control from the detector to two stages of amplification is thus pro
vided without the ncccs!'ity of changing a single connection.

The panels of both the olle and t\I"O !'tep lIlIits arc removable
so that the wiring and the separate instruments may be readily ex
amined. The co\'ers of the cabinets are hinged. and on each is moulIled
a wiring diagram showing the complete connections of Ihe set. The
plate baltery COl11parl11lCnI will lake the same hatteries as a detector
unit. Thc filament rhco~tat is adapu.:d for either a 4- or 6 volt battery.

Type 206 1 Step Amplifier ,,$28.00
Dinlellsions 8" x 7" x 9. \\'eight 6;4 11,5.

Code \\"onl: ".\~ll'I.E.··

Type 215 2 Step .\11lplitier
Dimensions 10" x 7" x 9". \\'eight 9}5 1bs.

Code \\'onl: ":\XXEX."

The abO\'c prices do not include either \'acun11l tnbes or batteries.
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TYPE 156
VACUUM TUBE SOCKET

The s..1.lielll fealtlres of this socket arc its positi\"c contact springs
and its unusually substaniial and altracti,"c appearance. The base is
of molded bakelite. while the lube and terminals are of brass with a
polished nickel finish. This ~ket is adapted to any of the standard
American four-prong tubes. The springs are hea\'}' enough to carry.
without arcing. the filament current of the five watt oscillator tubes.

To accomlllodate transmining tnbe~ \\'hich ha,"c the locating pin
placed 45 degrees away from the position standardized for ra:ei\,jng
wbes. it is only nccess:try to turn the socket tube through 45 degrees.
Two adjusting screws are pro\·ided for locking the lube in either posi·
lion. This is a uni,"crsal socket of excellent workmanship.
Type 156 Socket __ ,._...__ .$1.50

Code \Vonl: "SOBER."
[)i1l1Cll~ions 20" x 20" x 1;Y.j". Weight 4 O~.

TYPE 127
HOT WIRE AMMETERS

In spMk Iran"miuing ",talions a ra<liation ammeter is a great con
\'enience: in continuous \ra\'e stations it i" almost a necessity. It is
also desirable to know the ftlament current of \·actilim tube". This is
p<uticularly true of tran,;mitting IlIbes. The charging rate of storage
batteries should be known. These requirements of experimental radio
station", Ill<\kc it ncceS"-'lry to po!'!'e,,:. an amlllcter e<lually accurate on
direct currents and on current" of radio frequency. Such a mcter
should ha\'c low impedance. It -=hould be rugged and reliable. The
TyP<' 127 Hot "'ire :\mllletcrs were huilt to meet Ihc~ requirements.
During" the r('('ent war the l;. S..Army and :\,wy lH~d large numbers
01 these meier".
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Thc cxpanding strip ill these meters is of thin platinum. so as to
prC\'cnt oxidation. It is so proportioned that it works at a low tem
perature and is of low resistance. The~e arc two highly desirable
fea.ture~, sillce the former permits reasonable overloading without burn
ing out, and the latter minimizes the lo"scs.

Thc type of Illultipl)'ing actiun is such that a more uniform scale is
obtained than with many hot wire meters. These metcrs ha\'C bccn
corrected for temperature so lhat there is \'ery little shift of zero. Any
necessary correction Illay be made br adju~ting a knurl cd screw.

These instruments are made in three trpes. the flush mounting for
use on panels. the front-of-board mounting for use on swilchbo..rds.
and the portable type for general usc. In mounting Ihe flush type
of meIer an opening in Ihe panel 2~ inches in diameter should be
provided.

111 moulHing thc from-of-board type allowance should be made for
a case 3 indles in diameter. The flush typc 111cters are nto11l1tcd in
mctal cases finishcd in black japan. while the front-ai-board al1(l
portable types havc cases of moulded bakelite.
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• TYPE 127A
Range Code \Yard Case Price
100 ~I illi-Amps. :'lIED:\.L Flush :\Iollllting $9.00

" .-\lIlp. .\IERe\" Flu"h .\Iollluing 7.75

!h .\m)). .\IERIT Fll1;<h :\Jot1luing 7.75
1 Amp. :'dERRY Fln"h :\Iol11uing 7.75

2.5 .\mps. .\IIKOR Flush .\loumillg 7.75
5 Amps. .\11:\1:\1 Flush :\Iounting 7.75

10 •\lIIp5. .\I1XXY Flush .\louming 7.75
Galvanometer .\lITER Flush .\Iollntaing 7.25

Dilllell~iolls 3 in. x II~ ill. Weight 9}1 oz.

TYPE 1278
100 .\1 iIIi-..-\mps. .\1.\YOR Front of Bo."lrd 9.00
)4 ..-\ mp. :\IADA.\l Front of Board 7.75
y, .\mp. 'IAJOR Front of Board 7.75

1 Amp. 'IA:<OR Front of Board 7.75
2.5 Amps. .\IAPLE From of Board 7.75

5 Amps. .\l.'\TIX Front of Board 7.75
10 Amps. MAXl:\[ Front of Board 7.75

Ga!\';lnometer 'IAGIC Front of Board 7.25
Dimensions 3 ill. d. x 1Y; in. \ Veigh! 9 oZ.

TYPE 127C
100 1\1 illi-Amps. 'IUGGY Porlablc 10.00• )4 Amp. i\IOCJ-IA Portable 9.00
y, Amp. 110GUL Portable 9.00
1 Amp, 'IOLAR rortablc 9.00

2.5 Amps, ).IOTOR Portable 9.00
5 Amps, :'\1 U :'\1.\1 Y Portable 9.00

10 Amps, :,\ICSTY Portable 9.00
Galvanometer :'\IOTTO Portable 8.50

Dimensions 3 ill. x .J. in. x 10 lll. "'eight 100 oz.• (Page 957]
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STANDARD PARTS

'38C

~
10380

•

•
""'"138Q

Experimcntal work frequently requires that the experimenter
build special pieces of apparatus in his own laboratory. \Yhen this
apparatlls is oi a permanent or semi-permanent nature. il is desirable
to have the binding llOsb, s\\"itches and OtlWT paris of the best quality.
and to han': them m..1.tch in"trulllents already in"talled. Consequently.
we are now listing man)" of the standard parts u:-cd in the assembly
of our OWII im:trUIllCIIlS.

BINDING POSTS

SWITCHES AND PARTS

Description
:\fultiple Leaf Switch 1%" radius
Single Leaf Switch Pi" radius
Low Contact Resi:slallce S\,"itch 1:Ys" radius
5/16" Contact for 139.-\ or 202 S\\"i!ches
3/16" Contact for iii F Switch
Switch Stop

Trpe
138.\
13811'
1.18X
138Y
1382

Type
1391\
171 F
202
138C
138D
138Q

Description
Insulated
Xickel Plated Bra~s

".,
..

Screw Size
10·32
6-32

10-32
10-32
6-32

Price
$0.40
0.15
0.18
0.18
0.10

Price
$0.95
0.40
1.25
o.os
om
0.05

•
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DIALS AND KNOBS

137D i\loulclcd Knob ($..1.me as used on 239 Condenser)
3" ,Ictal Dial (same :1." used on 239 Condenser)
137D Knob and 3~ Dial ,rounlce!
13/EX Small Extension Handle
139S~ Small Inclicator Button (~a1llc as n...ed on 239 COll

dCTl~er)

3~ Dial. Complete with Knob. EXlell~iOI1 Handle and In-
dicator Button

137F ~lol11ded Knob ("amC:l!< Ilsed 011 101 Condenser)
-l-~ Dial (!><lIllC as u"ed 011 101 COllden;<er)
137F Knob and..J.~ Oia! \Iounted
IOI£X 8" Extension 11:l.1ldle for 137 F "nob
1391.)\ Larg-c Indicator Culton (s:lIue as used on 101 Con

dCI1::.cr)
-I" Dial, Complete with ],'::1100. Extension Handle and In-

dic:uor Button

0040
0.50
1.00
0.35

0.15

1.50
0.90
0]5
1.85
1..;0

0.15

3.50

..

The products of the General Radio Company <:o\'('r a complete
line oi radio and electrical laboratory app,tralus. Information aud bul
letim of "peeial apparaltl!; will be "enl 011 reql1e~t. Our line includes
Ihe following: \"ariable Air Condensers. Yeruier Condenser. Siand
ani Conden~er'. Decade Condensers. \"ariometers. Standards of In·
ductance. Standards of Rcsi"tancc. Decade Re"istance Boxcs. \\"a\'c
meters, Decade Brid!{e. Capacity Bridge. Slide \\"ire Bridge. AudibililY
)Ieters, Hot \\'ire :Odcters. Gah'anometcr,;, Thermo-Couples, Telephonc
Trall~rormcr. )li"'('cllan('olls .\ppararus.

~\11 price~ in thi~ bullelin arc strictly net. subject to change wilh·
OUI nOlice, F. O. B. C:unbrid~e.:\Ia,;s. Cash 5110Uld accompany orders
from per~l\!; or firms \\"ith \\"hom we haH not already opencd nccounts,
Cnless otherwise instructed we shall lise our ~\I"n judgment regarding
method of shipment.

This Bulletin replaces Bulletins 304, 906, 908, and 909.

SUllld(lrdi:;i' 011 Gel/i'ral Radio Apparatus 1'lIrollg1l01lt.
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rhe iJlstTlwu,,/s lis/cd iJI this Bid/dill 1110)' be obtailled

dirutt), from our factor), at Cambridge, Jlassaclllls('US, or

mo)' be pllrchased throllgll YOllr local dcll1er.

•
•

•
I
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Type 247

VARIABLE AIR CONDENSER
Experimental radio receiving sets require condensers whose qual

ity is high and whose price is reasonable. It is easy to manufacture
low-priced condensers as is evidenced by the large number now a\'ail
able. It is more difficult, however, to construct a condenser which is
electrically and mechanically good, and yet at the same time to keep the
cost of construction low.

For many years the subject of dielectric losses and condenser
design has been studied in the Research Laboratory of the General
Radio Company. This study has been carried on primarily in order to
obtain data for the design of special condensers built to the exacting
standards of scientific research work. vVith this information avail
able. and with our experience in the Jesign of laboratory instruments,
we ha\'e been able to design a condenser of ullusual merit for radio
work and, at the same time, to keep its cost of construction remarkably
low.

The value of a good condenser in a receiving set is 110t always
fully appreciated. The dielectric losses of the condenser are equiv
alent to adding a series resistance in the oscillating circuit. To add a
series resistance in the oscillating CIrcuit means loss of energy which,
in turn, means broad luning and diminished signal strength. Tt is thus
important that the dielectric losses in condensers be kept low. In this
condenser these losses are kept low by using only a high-grade hard
rubber for the solid dielectric. They are fm1her kept low by using
only a small gualllity of this dielectric and so placing it with respect to
the electrostatic field that the dielectric hysteresis losses arc kept a
minimum.

This is just one of the points which have received careful atten
tion in Ole design of this condenser. Other important features include
the following:
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CAPACITY SC1\LE: In addition to the regular degree gradu
ations of the etched metal dial, thi" dial has marked on it a scale
showing capacities in micromicrofarads. This is a uniquc and valu
able fcature for radio receiving condensers, and it enables thc operator
to know at all times just what capacity he is ming.

PLATES SOLDERED TOGETHER: In order that the plate
resistance may bc kept constant and that the capacity always will
remain the same the plates of each unit of thc condenser arc soldered
together.

llEAVY BRASS PLATES: The plates arc of hcavy sheet brass
adequately spaced to pre\'cnt shon-circuiting. Rugged plates of good
conductivity are very dcsirable. features in condenser construction.

BEARINGS: A spedal type spring bearing is used to insure
good contact being made with the rotary plates. \Vith this special
type of bearing the tcnsion always rcmains the same, and there is
no chance for the rotary plale unit to lOO:;tn as thc bearing wC<1.rs.
Thcsc bearings are so arranged that all the thrust is on onc bear
ing, so that there is no danger of thc condenser short-circuiting or
changing its cap."lcity if the distan('c between the bearings becomes
changed.

LO\\" ZERO CAPACITY: The zero cap.1.city of this condenser
is approximately 20 micromicrofarad". This low "allie makes a wide
range of wa\"C~lengths possible. The maximum capacity is 10Cl0 mi
cromicro£arads.

i\l£TAL CASE GROUNDED TO ROTARY PLATES: The
condcnser is mounted ill a metal casc finished with our black crystal
linc finish, the same as is used on our most expensivc laboratory
instrumcnts. This casc is grounded to the rotary plates, thus shielding
the condenser and eliminating many of the disturbing effects due to
bringing the hand near the condenser.

Do not deny your reeciving set thc ad"antages of a scientifi
call)' dcsigned condenser.

Type 2~iA Condenser, completely mounted -$5.50
Dimensions 4J,4"D x 3,71". Weight l~ lb.

Code "'ord ·'CRONY."
This condenser may also be supplied without case, panel, knob,

dial or binding posts, but with counterweight. suitable for back of
I);uld muunting.

Type 247B Condenser. tlllmountl'tl .._.,. , __.$3.25
Dimensions 3;v.l" x 3X" x 30". "'eight 1 lb.

Code Word "CRUEL."
Knob and dial, without capacity graduations, for use with Type
247B Condenser ~....~_._ ~_.. ..__._._. _ .. .. . _.. ..$ .50

enless otherwisc specified the dial supplied with thc Typc 247B
Condenser will not havc the capacilY scale added. The capacity scale
will be added, wilhout charge, whenever specified.
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Type 231A
AMPLIFYING TRANSFORMER

The remarkable results obtained in long distance radio commU11l
cation in recent years have been due largely to amplification made pos
sible by the use of vacuum tubes. The experimenter has been at a
decided disadvantage, due to his inability to get suitable vacuum tubes.
Fortunately, this question has now been settled and satisfactory tubes
are available.

In order to get the maximum of results from these tubes as am
plifiers, they must be used with correctly designed amplifying trans
formers. Our Type 231A transformer was built specifically to meet
this situation. The primary receives the maximum amount of energy
and delivers it undistortcd in waveform and at the correct potential
to the grid of the amplifying tube.

The core construction is such that there is little tendency for the
setting up of external fields, with the resultant howling in the audio
frequency cirCllit. The distributed capacity of the secondary is low,
so that the maximum potential is obtained on the grid of the tube.

The primary has a direct current resistance of 1,100 ohms, an
alternating current resistance at 1,000 cycles of 11,000 ohms, and a
reactance at this frequency of 66,(X)() ohms. These figures for the
secondary arc 5,500, 130,000 and 700,(X)() ohms respectively.

In order to obtain the best results from an amplifying trans
former, certain precautions should be observed. Since what is wanted
is the production of the maximum potential, or rather change of poten
tial on the grid of the amplifying tube, it is best to connect the grid to
the olltside terminal of the secondary of the transformer. This is be
cause the outer portion of the secondary has smaller capacity to ground
than the inner portion, due 10 the proximity of the latter to the primary
winding, which is connected to the filament and other low potential
parts of the circuit.. This capacity effect increases with frequency and
therefore reduces the intensity of high notes proportionately more than



low ones, thus tending to causc distortion. Howling, or oscillation at
audio frcquencies, is caused by coupling (either electrostatic or mag
netic) of the amplifier grid to some other part of the circuit, and is
more troublesome with two or more stages of amplification than with
one. If the elcrtrostatic and magnetic couplings are made to oppose
each other, the tendency to oscillate is minimized, and when a trans
former is connected into a circuit it is worth while to reverse the leads
to the primary to see which connection is beller. In some cases, the
oscillations are above audibility, but the strength of signals is reduced,
nevertheless.

In an oscillating detector circuit the capacity of the telephone cords
(which is of the order of 75 M.M.F.) is often sufficient to by-pass the
radio frequency current around the high inductance of the phones, but
when the primary of an amplifying- transformer is substituted for the
phones, it should be shunted with a'condenser of a few hundred micro
microfarads or 1110rc.

Aside from its cxcellent electrical characteristics. this transformer
is well designed mechanically. It is compact, and by means of the
four projecting feet, each with a screw hole, may be mounted in any
position. The core and coil are finished in black, while the brackets
and binding posts are nickeled. Particular attention is called to the
accessibility of both the binding posts and the mounting brackets.

Type 23lA Amplifying Transformer ,.,.,., . $5.00
Dimensions 2%" x 20" x 20". Weight I lb.

Code Word: "TUTOR."

Type 231M
MODULATION TRANSFORMER

This transformer is similar in general design to the Type 231A
amplifying transformer, the only difference being in the winding. Its
windings have been designed particularly for use with the Radiotron
UV-202 five-watt transmitting tubes and other tubes of similar char
acteristics. To get the maximum modulation, the modulating device
should have an impedance somewhat greater than the input impedance
of the tube. This impedance is of the order of scyeral hundreds thou
sand ohms, while that of a telephone transmitter is but a few ohms. A
modulation transformer serves to adapt the telephone transmitter im
pedance to that of the input circuit of the tube. The Sllccess of a radio
telephone installation depends not only Oil the valu". of the antenna
current, but also on how completely that current is modulated. Our
Type 231M transformer has been designed to give the maximum modu
lation which is possible without distortion.

Type 231M l\'Todlllation Transformer _ _ , $5.00
Dimensions 2%" x 20" x 20". Weight, 1 lb.

Code \-Vords: "TUNIC"
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TYPE 127
HOT WIRE AMMETERS

In spark transmitting stations a radiation ammeter is a great con
venience; in continuous wave stations it is almost a necessity. 11 is
also desirable to know the filament current of vacuum tubes. This is
particularly Irne of transmitting tubes. The charging rate of storage
batteries should be known. These requirements of experimental radio
stations make it necessary to possess an ammeter eqnally accurate on
direct currents and on currenls of radio frequency. Such a meter
should have low impedance. It should be rugged and reliable. The
Type 127 Hot \~Iire Ammeters were built to meet these requirements.
During the recent war the U. S. Army and Navy used large numbers
of these meters.

The expanding strip in these meters is of thin platinum, so as to
prevent oxidation. It is so proportioned that it works at a low tem
perature and is of 101V resistance. These are two highly desirable
features, since the former permits reasonable overloading without burn
ing out, and the latter minimizes the losses.

The type of multiplying action is such that a more uniform scale is
obtained than with many hot wire meters. These meters have been
corrected for temperature so that there is very little shift of zero. Any
necessary correction may be made by adjusting a knurled screw.
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These instruments are made in three types, the flush mounting for
hse on panels, the front-of-board mounting for use on switchboards,
and the portable type for general use. In mounting the flush type
of meter an opening in the p.-mel 2% inches in diameter should be
provided.

In mounting the front-of-board type alIowance should be made for
a case 3 inches in diameter. The flush type meters are mounted in
metal cases finished in black japan, while the front-of-board and
portable Iypes have cases of moulded bakelite.

TYPE 127A
Range Code Word Case Price
100 i\lilli-Amps. :\IEDAL Flush :\'1ouming $9.00
!« Amp. ~IERCY Flush Mounting 7.75
y, Amp. MERIT Flush Mounting 7.75
1 Amp. MERRY Flush Mounting 7.75

2.5 Amps. MINOR Flush Moullting 7.75
5 Amps. ~11NIM Flush :-"!otlnting 7.75

10 Amps. MINNY Flush :\[ounting 7.75
Galvanometer MITER Flush :\lounting 7.25

Dimensions 3 in. x 10 in. Weight 9001..

TYPE 1278
100 Milli-Amps. MAYOR Front of Board 9.00
!« Amp. ~IADAM Front of Board 7.75
y, Amp. ~IAJOR From of Board 7.75
1 Amp. MANOR Front of Board 7.75

2.5 Amps. MAPLE Front of Board 7.75
5 Amps. MATIN Front of Board 7.75

10 Amps. MAXIM FrOllt of Board 7.75
Galvanometer MAGIC Front of Board 7.25

Dimen~ions 3 in. d. x 10 ill. \\'eight 9 oz.
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TYPE 127C

100 Milli-Amps. MUGGY Portable 10.00
;:; Amp. MOCHA Portable 9.00
y, Amp. MOGUL Portable 9.00

I Amp. MOLAR Portable 9.00
2.5 Amps. MOTOR Portable 9.00

5 Amps. MUMMY Portable 9.00
10 Amps. MUSTY Portable 9.00

Galvanometer MOTTO Portable 850 IDimensions 3 in. x 4 in. x 10 in. Weight 100 oz.

l

TYPE 178
HIGH FREQUENCY BUZZER

This buzzer has been designed for both laboratory and radio use.
It combines pureness of tone, simplicity of adjustment and durability.

The frequency is approximately 800 cycles, but depends on the
setting of the knurled adjusting screw. As the current required for
the operation of the buzzer is approximately only 30 milli-amperes, it
may be operated for long periods of time from small batteries. One
dry cell will provide sufficient potential to operate this buzzer satis
factorily.

One of the noteworthy features of this buzzer is its freedom from
sparking. This is important where pure tones are rcquired. This
feature makcs the buzzer particularly adapted as a supply source for
bridge measuremcnts and for continuous wave telegraph modulation.

Type
178A
178B

Dimensions 2" x It':t" xl".

1'I'Iounting
Above Panel
Below Panel
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Weight 3 oz.

Code \\"ord
BEFOG
BEGET

Price
$2.00
$2.00



Price
$2.50
$2.50
$3.50
$350
$4.00
$4.00
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TYPE 214
RHEOSTAT

The Type 214 Rheostat is a convenient, practical imtrument for
experimental service or for permanent installations. It is made in tlVO

types, 214A for back of panel mounting, and 214B for front of
panel mounting and portable use. The illustration shows the back of
panel type. In this type when mounted, only the knob and pointer
project through the panel. The shaft may be adjusted for any thick
Iless of panel up to h'i". Ruggedness of construction and smoothness
of operation make this rheostat especially adapted for laboratory and
radio use. There is no grating or clicking of the contact arm.

This rheostat is made for three general classes of service. The
first type is for the regulation of receiving tube filament currents.
This rheostat has a resistance of 7 ohms and a current carrying capacity
of 1.5 amperes. The second type is for the regulation of filament
currents of 5 watt transmitting tubes. This rheostat has a resistance
of 2 ohms and a carrying capacity of 2.5 amperes. It is sufficient for
the regulation of a Radiotron UV202 tube on as high as a 12 volt
supply source.

The third type of rheostat is the high resistance type. It is carried
in stock in resistances of 80 and 400 ohms with current carrying capaci
ties of 0.3 and 0.1 amperes respectively. \Vlwn equipped with a third
binding post with connection to the switch blade, this rheostat makes
a very excellent potentiometer for biasing grids of detector tubes and
for other purposes.

Dimensions 3" d. :x 2;4". \Yeight 7 oz.
Code Word

Rel1istance Current Type 2l--l-A Type 21413
2 ohms 2.5 amp. RUDDY RUMOR
7 ohms 1.5 amp. RURAL RUSTY

80 ohms 0.3 amp. REVEL RIFLE
400 ohms 0.1 amp. RIGID RIVAL
80 ohms Potentiometer RIVET ROMAN

400 ohms Potentiometer ROSIN ROWEL
Special resistances up to 400 ohms may also be supplied,

total energy absorbed should not cx:cccd J6 watts.
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Type 226
FOUR STEP INDUCTOR

The tuned circuits of an experimental radio receiving station
must be capable oi operating oyer a wide range. They should extend
from 150 meters to aboye 2O,(X)() meters" It is impractical to con
struct a single coil. even when equipped widl a slider and sectionaliz
ing switches to cO\"er this entire range" It has become common prac
tice to employ sc\'eral setS of coils to co\"(:.r this range. Jf coils with
out taps are used, the number required is so large th..t it is incon
venient to make the many changes required when working at a va
riel)' of \\'avelengths,

""e have designed a sel of four coils, each with four taps, which
are particularly adapted for use in radio receiving sels. Although
built with four different values of inductance they ha\'e the same phy
sical dimensions thus permitting two or more circuits to be coupled to
gether. By working at the extreme limits of each coil it \\'ould be
possible to co\"er the range referred to above with three sizes instead
of four, The four sizes, however, give a much greater flexibility than
do three.

The coils are approximately of .l\laxwel1ian shape. The winding
is such as to keep the distributed capacitance a minimum. This is a
particularly important feature in that it increases the range over which
anyone coil may be used, and what is more important, it increases the
efficiency of the coil by keeping the dielectric losses a minimum. These
coils, are rugged in construction and attractive in appearance. The case
is of polished oak \\'ith engraved bakelite panel. The metal parts are
finished in polished nickel.
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One "ery distinctive feature about these coils is that they are self
supporting and, accordingly, do not require an)' auxiliary mounting.
Coupling between coils is yaried by simply changing the distance be
tween coils or by turning through any desired angle. The arrange·
men! of taps is such as to give values of approximately 2010. 4510,
75%and 10010 of the maximum inductance.

These coils are adapted for general laboratory use as well as for
radio receiving sets. It is seldom necessary to lise a complete set of
twelve coils to cover all ranges from 150 to above 20,000 meters. A
satisfactory arrangement for this range is the following selection;

3 A Coils, 3 C Coils and 3 D Coils.
The ranges covered by these coils whcn used with onc of our type

247 Condcnscrs, wbich has a maxinml11 capacitance of 1000 mi·
cromierofards, arc shm\'n in the following tablc:

Type
226A
226B
226C
226D

Code
:\fax. Ind. Resistance Approximate Range \\'ord Pricc
0.3 ?o.1.I1. 0.8 Ohm 1-1-0- 10ClQ meters IMAGE $6.00
3.0 ?o.f.If. 0.9 Ohm 400- 30c:0 mcters IMBED $6.00

20.0 ~f.If. 2.5 Ohms 1100- 8000 meters DrBUE $6.00
125.0 M.H. 30.0 Ohms 30c:0-2.w:::xJ meters IMPEL $6.00

Dimensions 5w x 6~ x 1,Yz". Weight 20 Ibs.

l

VACUUM TUBES
The Radio Corporation of America is now selling for experimental

use several types of vacuum tubes de\-eloped by the General Electric
Co. \Ve can supply the following tubes.
Radiotron UV200 __. .__ .__. .__.__..__. .__~~ ..$5.00
Radiotron UV201 _. _...._....__._._.__... ..__. . . . $6.50
Radiotron UV202 . .. "' .... ..__._._.._$8.00

The UV2QO is a gas content detector and amplifier tube and should
have an accurate adjustment of the plate \'oltage, which is approxi
mately 20. The UV201 is a more stable tube than the UV200 and does
not require an nCC\lrate adjustmcnt of the plate voltagc_ It will operate
on one or two 220 volt plate batteries and whcn used as an amplifier
up to ftve batteries may be used with increasing- amplification. The
UV202 tubes arc fh-e walt oscillators requiring plate voltages of 350.

The UV20Q and 201 tubes require filament yolta,ges of 5 and cur
rents of 1 ampere. The filament \-oltage of the UV202 tube is 7.5
and the current 2.35 amperes.

WESTERN ELECTRIC HEAD PHONES
This receiyer, formerly known as the "PI I," was adopted as stan

dard by both the Army and Xayy during the war. Combining as it
does, sensitivity with great ruggedness, it is unusually well adapted
to use in the laboratory and in the recciving station.
Price, complete with cord________ -$15.00
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Types 206 and 215
VACUUM TUBE AMPLIFIERS

One of the earliest uses of vacuum tubes was in the amplilication
of detected radiO signals. This type of amplification, commonly termed
-audio frequency amplification-still remains the simplest and most
popular fonn.

Type 206
ONE STEP AMPLIFIER

For those who dc:.ire complete amplifier unit:., we ha"e developed
our Type 206 one-stage and Type 215 lWO-!itage amplifier cabinets.
These cabinets are complete e:-.::cept for storage batteries. There is a
compartment proyidccl for the high-\"Oltage plate battery. This COI11

parunent will hold one 22-'"011 standard Kavy type battery or fi'"e 22
yolt small Signal Corps type batteries" The energy amplification of
each stage is 400.

Attention is called to the great flexibilitr of tIle two-stage unit.
By means of a single drum switch constructed to have high insulation
resistance and a ycrr low electrostatic capacitance, the connections may
be shiftcd so that the amplificr is entirely ClIt out, onc stage only used,
or both stages connected. This switch provides positi\"c control in
cluding the tube filament circuits: thus, \I-hen the switch is set on "de
tector," no amplifier tubes are burtling and when set for one stage.
only one amplifier tube is burning. Complete control from the detector
to two stages of amplification is thus provided without the necessity of
changing a single connection.
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All of the p..·nts used in these amplifier units are our standard high
quality parts. These parts are illustrated and described on the other
pages of this bulletin.

The panels of both the Olle and two-stage units are removable so
that the wiring and separate instruments Illay be readily examined.

The covers of the cabinets are hinged and on each is mounted a
wiring diagram showing the complete connections of the set. The fila
ment rheostat is adapted for either a four or six-volt battery.

Type 215
TWO STEP AMPLIFIER

The cabinets are of polished oak fined with engraved bakelite
p..1.nels. The metal parts are of brass, finished in polished nickel.

Type 206 1 Step Amplifier $28.00
Dimensions 8" x r x 9. Weight 6}1i Ibs.

Code Word: "AMPLE."

Type 215 2 Step Amplifier ..__ _ _.._ _ $50.00
Dimensions to" x 7" x 9". Weight 9}1 Ibs.

Code Word: "ANNEX."

The above prices do not include either \"acuum tubes or batteries.

)ia\'Y type E\"erready Batteries, 22 volts --,.'3.00

Radiotron lJV201 Vacuum Tubes 6.50
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TYPE 174
DIRECT READING WAVEMETER

The Type 174 Wa"cmeter is designed for general use in commer
cial and experimental stations. Its equipment is such that it is adapted
for use with receiving and transmitting apparatus employing either
damped or undamped waves. It is self-contained and direct reading,
features which make the instrument particularly valuable for com
mercial work.

A hot wife galvanometer is used for indicating resonance of
transmitted signals, while for received signals a crystal detector and
binding posts for telephones are provided. For producing damped
oscillations of known wavelengths, the wa,-cilleter is equipped with a
high frequency buzzer.

The oscillating circuit consists of three ooils with a selector switch
and a variable air condenser. This combination g1\'es a wavelength
range of 13Q-3(X)() meters.

Particular care has been giyen to the mechanical construction and
to the appearance of this instrument. AU'of the equipment is mounted
on a bakelite panel and enclosed ill a polished walnut carrying case.
The metal parts arc finished in polished nickel,

Type 174 Direct Reading Wa\"emeter • ~.OO

Code Word: "WITTY."
Dimensions 9" x 7" x 6.... Weight 6~ Ibs.

r



STANDARD PARTS

\...J

~'

'or
171 f

'" a ,-
'·-'lle

138Z
1.58W

=-=I~ao

==f)a
138Q

~ ~
•36 A ..

1311A

138 X

Expcrimcmal work frequently requires that the experimcmer
build special pieces of apparatus in his own laboratory. When this
apparatus is of a permanent or semi-permanent nature. it is desirable
10 have the binding posts, switches and other parts of the best quality,
and to ha\'c them match instruments already installed. Consequently,
we are now listing many of the standard parts used in the assembly
of our own instruments.

BINDING POSTS

Type Description Screw Size Price
138A Insulated 10-32 $OAO
138W Nickel Plated Brass 6-32 0,15

• 138X " " " 10-32 0,18
138Y " " " 10-32 0,18
1382 " " " 6-32 0,10

" SWITCHES AND PARTS
Type Description Price
I39A Multiple Leaf Switch lji" radius $0.95
I7IF Single Leaf Switch Jt" radius 0,40
202 Low Contact Resistance Switch 1tt" radius 1.25
13SC 5/16" Contact for 139A or 202 Switches 0.05
1380 3/16" Contact for 171 F Switch 0,04
138Q Switch Stop 0.05
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DIALS AND KNOBS
1370 Moulded Knob (same 3S used on 239 Condenser) 0.40
3" Metal Dial (same as used on 239 Condenser) 0.50
1370 Knob and 3" Dial Mounted 1.00
137EX Small Extension Handle 0.35
139SN Small Indic310r Button (same as used on 239 Con-

denser) 0.15
3'" Dial, Complete with Knob. Extension Handle and In-

dicator BUlIon 1.50
13iF Moulded Knob (s.ime as llsed on 101 Condenser) 0.90
4" Dial (same as used on 101 Condenser) 0.75
137F Knob and 4" Dial ~lol1nted 1.85
101 EX 8" EXh~llsion Handle for 137 F I';:nob 1.50
139LN Large Indicator Button (same as used on 101 Con-

denser) 0.15
4" Dial, Complete with Knob, Extension Handle and In~

dicalor Button 3.50

The products of the General Radio Company cover a complete
line of radio and electrical laboratory apparatus. Information and bul
letins of special apparatus will be sent on request. Our line includes
the following: "ariable Air Condensers. "ernier Condenser, Stand~

ard Condensers, Decade Condensers, Variometers, Standards of In
ductance, Standards of Resistance, Decade Resistance Boxes, Wave
meters, Decade Bridge, Capacity Bridge, Slide Wire Bridge, Audibility
Meters. Hot Wire )Icters, GalYanometers, Thermo-Couples, Telephone
Transformer, )'fiscellaneoliS Apparatus.

All prices in this bulletin are strictly net, subject to change with~

out notice, F. O. B. Cambridge, Mass. Cash should accompany orders
from persons or firms with whom we haye not already opened accounts.
Unless otherwise instructed we shall use our own judgment regarding
method of shipment.

This Bulletin replaces Bulletins 103, 304, 906, 908, 909, and 910

Standardi:;e 0'1 Getleral Radio Apparatlfs Throughout.
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Type 215

TWO-STEP AMPLIFIER

•

The Type 215 Two-step Audio Fre<llIency Amplifier represents
the conventional uni!. It has the added fe-1.lme. however, of a single
control switch for both the filament and plate circuits. By means of
this switch. so constntcted as to havc high insulation resistance and
low electrostatic capacitance. the connections may be shiftcd so that
thc amplilier is cntirely cut aU!, onc stage only used, or both stages
connected. This switch provides positi\'c control including the tube
filamcnt circuiu: thus. whcn thc switch is sel on detector. no tubes are
burning and when set for one stage. only one amplificr tube is burning.
Complete control from thc detector to two stages of amplilic:ltion is
thus provided without the necessily of changing a single connection.

All of the parts used in this amplificr are our standard high
quality parts and are described on the Olher pagcs of this bulletin.
The p"mel is remo\'able so that the wiring and sep.1.rate units may be
re.1.dily examined. The CO\'er of Ihe cabinet is hinged and has mounted
on the inside a wiring diagram of the ulli!. The filament rheostat is
adaptcd for either a four or six \'011 ballery.

The cabinet is of polished oak fitted with projecting engraved
bakelite pane1. The metal parts arc of brass, fini"'hed in polished
nickel. The L1l1it is complete e:-;ccpt for :-lOrage battcry. A COI1lp.1.rt~
mCnl. holding one 22-\'011 standard Xav)' type baltery or five 22-\'0It
"'lI1a11 Signal Corps type batteries. is prm'ided for the plate b.1.ttery.

Type 215 2 Step Amplificr .. $50.00
Dimcnsions 1O~ :-; 7" x 9". \\'cight 9}1: Ibs.

Code \\"onl: ·'AK:\'EX."

The above price does not include eithcr vacllum tltbes or batteries.

Navy type Eveready Batteries. 22 mlts $3.00
RadiOIron U\'-201 Vacuum Tubes .._" 6.50
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Type 127

HOT WIRE AMMETERS

Tn spark transmitling stations a radiation ammeter is a great con·
venience; in cominuous wave stations it is almost a Ilccessity. It is
also desirable to know the filament current of vacuum tubes. This is
particularly true of transmitting Illbes. The charging rate of storage
b..,ueries should be known. These requirements of experimental radio
stations make it necessary to possess an ammeter equally accurate on
direct currents and on currents of radio frequency. Such a meter
should have low impedance. It should be rugged and reliable. The
Type 127 Hot \Vire Ammeters were built to meet these requirements.
During the recent wal' the U. S. Army and Navy used large numbers
of these meters.

The expanding strip in these meters is of thin platinum, so as tn
prevent oxidatioll. 1t is so proportioned that it works at a low tem
peratnre and is of low resistance. These arc t\\'o highly desirable
fc.,tures, since the former permits reasonable overloading without burn·
ing out, and the latter minimizes the losses.

The type of multiplying action is such Ihat a more uniform scale is
obtained than with many hot wire meters. These metcrs have been
corrected for temperature so that there is very little shift of zero. Any
necessary correction may be made by adjusting a knurled screw.
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These instruments are made in three types, the flush mounting for
use on panels, the front-of-board mounting for usc on switchboards,
and the portable type for general usc. In mounting the flush type
of meter an opening' in the panel 2% inches in diameter should be
provided.

In Illounting the front-of-board type allowance should be made for
a case 3 inches ill diameter. The flush type meters are mounted in
metal cases finished in black japan. while the front-or-board and
portable types have cases of monlded bakelite.

Type 127A

Range Code Word Case Price

100 i\lilli-Amps. :\IEDAL Flush Mounting $9.00
Y.t Amp. :MERCY Flush Mounting 7.75
~ Amp. MERIT Flush Mounting 7.75
1 Amp. MERRY Flush Mounting 7.75

2.5 Amps. lUIXOR Flush Mounting 7.75
5 Amps. MIKIM Flush Mounting 7.75

10 Amps. Ml);f~1"Y Flush Mounting 7.75
Galvanometer MITER Flush Mounting 7.25

Dimensions 3" d. x 1}1". Weight 9~ oz.

Type 127B

100 Milli-Amps. i\IA YOR Front of Board $9.00
% Amp. i\IADA:\[ Front of Board 7.75
o Amp. MAJOR Front of Board 7.75
1 Amp. MAKOR Front of Board 7.75

2.5 Amps. MAPLE Front of Bo..1.rd 7.75
5 Amps. MATI~ Front of Board 7.75

10 Amps. MAXDI Front of Board 7.75
Galvanometer MAGIC Front of Board 7.25

Dimensions 3" d. x 10". Weight 9 oz.
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Type 127C

Range Code \\·ord
100 )'Iilli-Amps. ),iL"GGY

1/1 Amp. 110(11.\
y.; Amp. ?\IO(;UI.
1 Amp, ),LOL.\I\.

2.5 Amps. MOTOR
5 Amps. 1ru1DI Y

10 Amps. .\leSTY
Gal\·anQmeter 110TTO

Dimensions 3" x .t.. x 10",

Ca~

Portable
Portable
Portahie
Portable
Port;l.ble
Port;l.ble
Portable
Portable

Weight 10'1 oz.

Price
$10.00

9.00
9.00
9.00
9.00
9.00
9.00
8.50

Type 178

HIGH FREQUENCY BUZZER
This buzzer has been designed for both laboratory and radio use.

It combines pureness of tone, simplicity of adjustment and durability.

The frequency is approximately 8(X) cycles, but depends on the
setting of the knurled adjusting screw. As the current required for
the operation of the buzzer is ;l.pproximate1y only 30 miJli-amperes. it
may be operated for long periods of time from small baneries. One
dry cell will provide sufficient potential to operate this buzzer satis
factorily.
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Price
$2.00
2.00

Olle of the noteworthy fcalmes of this buzzer is its freedom from
sparking. This is il11port:mt where pure tones arc required. Thi~

fC;l.ture Tll;l.kes the buucr particularly adapted as a supply source for
bridge measurements and for continuous wave telegraph modulation.

Dimensions 2" x 1%" X I". \\"eight 3 oz.

?'Ilounting Code \\'ord
Abo\'e Panel BEFOG
Below Panel BEGET

Type
178A
178B
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Type 214

RHEOSTAT
The Type 214 Rheostat is a cOlwenient. praClkal instrtll1lcnt for

experimental service or for permanent instal1alions. It is Illude in two
types, 214:\ for back of panel mounting, and 21413 for front of
panel mounting and portable use. The illustration shows the back of
pancl type. Tn this type when mOllnted. only the knob and pointer
projcct through the panel. The shaft may be adjusted for ally thick·
nellS of {h'lllci up to ti". Ruggedncss of can"tructioll and smoothness
of operation make this rheostat especially adapted for laooralory and
radio use. There is no grating or clicking of the contact arm.

This rheostat is made for three general classes of service. The
fir",t I)'pe is for the regulation of rccci\'ing Lube filament currents.
This rh(-QSlat has a resistance of 7 ohms and a current carrying capacity
of 1.5 amperes. The second type is for the regul:l.tion of filament
currents of 5 watt transmitting tubes. This rheostat has a resistance
of 2 ohms and a carrying capacity of 2.5 amperes. It is sufficient for
the regulation of a Radiotron Li\'202 tube on as high as a 12 volt
suppl}' source,

The third type of rheostat is the high resistance type. It is carried
in stock in resistances of 80 and 400 ohm.:; with current carrying capaci
ties of 0.3 and 0.1 amperes respectively. \"hen e<luipped with a third
binding post with connection to the switch blade, this rheostat lI1;lkes
a "ery cxcellent potentiometer for biasing grids of detector tubes and
for other purposes.

Dimensions 3" d. x 21/~'" Weight 7 oz.
Code \\'ord

Resistance Current Type 214A Type21-lB Price
2 ohms 2.5 amp. RUDDY RU:\[OR $2.25
7 ohms 1.5 amp. RURAL RUSTY 2.25

80 ohms 0.3 amp. REVEL RIFLE 2.75
400 ohms 0.1 amp. RIGID RIVAL 2.75
80 ohms Potentiometer RIVET Ro~rAN 3.00

400 ohms Potcntiometer ROSIN ROWEL 3.00
Spccial resistances up to 400 ohms may also be supplicd, but the

total energy absorbed should not exceed 16 watts.
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Type 231A

AMPLIFYING TRANSFORMER

The remarkable results obtained in long distance radio comlllunica·
tion in recent years have been due largely to amplification made pos
sible by the use of vacuum lUbes. The simplest and most common type
of amplification is that of the detected signals, and is commonly called
audio frequency amplification.

In order 10 get the maximum of results with this type of ampli
fication, the impedance of the grid circuit of the amplifier tube must
be adjusted to the impedance of the previous detector or amplifier tube
outpul circuit. This can best be accomplished by means of a suitably
designed transformer. Our Type 231A transformer was built specif
ically to meet this situation. The primary receives the maximum
amount of energy and delivers it undistorted in wavefonn and at the
correct potential to the grid of the amplifying tube.

The core construction is stich that there is little tendency for the
setting up of external fields, with the resultant howling in the audio
frequency circuit. The distributed capacity of the secondary is low,
so that the maximum potential is obtained 011 the grid of the tube.

The primary has a direct current resistance of 1.100 ohms, an
alternating current resistance at 1,000 cycles of 11,()(X) ohms, and a
reactance at this frequency of 66.000 ohms. These figures for the
secondary are 5,500, 130,()(X) and 700,000 ohms respectively.

In order to obtain the best results from an amplifying trans·
former, certain precautions should be observed. Since what is wanted
is the production of the maximum potential, or rather change of poten
tial on the grid of the amplifying tube, it is best to connect the grid to
the outside terminal of the secondary of the transformer. This is be
cause the outcr portion of the secondary has smaller capacity to ground
than the inner portion, due to the proximity of the latter to the primary
winding, which is connected to the filament and other low potential
parts of the circuit. This capacity effect increases with frequency and
therefore reduces the intensity of high notes proportionately more than
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low ones, thus tending to c;l.use distortion. Howling, or osciUation at
audio frequencies, is caused by coupling (either electrostatic or mag
netic) of the amplifier grid to some other p:l.rt of the circuit, and is
mOTC troublesome with two or mOTC stages of amplification than with
one. If the electrostatic and magnetic couplings arc made to oppose
each other, the tctl(lency to oscillate is minimized, and when a trans
fanner is connected into a cirCliit it is worth while to reverse the leads
to the primary to see which connection is better. ]11 some cases, the
oscillations are <lbovc audibility, but the strength of signals is reduced,
nevertheless.

In an oscillating detector circuit the capacily of the telephone cords
(which is of the order of 75 :MMF) is often sufficient to by-pass the
radio frequency currcnt around the high inductance of the phones, but
when the primary of an amplifying transformer is substitutcd for the
phoncs, it should bc shunted with a condenser of a few hundred micro
microfarads or more.

Aside from its excellent electrical characteristics. this transformer
is well designed mechanically. It is compact, and by means of the
four projecting feet, each with a screw hole, may be mounted in any
position. The core and coil are finished in black. while the brackets
and binding posts are nickeled. Particular attention is called to the
accessibility of both the binding posts and the mounting brackets.

Every transformer is guaranteed.
Type 23lA Amplifying Transformer $5.00

Dimensions 2~'i'" x 20" x 2.Vz.... Weight I lb.
Code Word: "TUTOR."

Type 231M

MODULATION TRANSFORMER

This transformcr is similar in general dcsign to the Type 231A
amplifying transformer, the only difference being ill the winding. Its
windings have been designed particularly for LIse with the RadioIron
UV-202 five-wan transmitting tubes and other tubes of similar char
acteristics. To gct the maximum modulation. the modulating device
should have an il1lpcdallce somewhat greater than thc input impedance
of the tube. This impedancc is of the order of several hundred thou*
sand ohms, while that of a telephone transmitter is but a few ohms. A
modulation transformer serves to adapt the telephone transmitter im*
pedance to that of the input circuit of the tube. The success of a radio
telephone installation depends not only on the value of the antenna
current, but also on how completely that current is modulated. Our
Type 231M transformer has been designed to give the maximum modu
lation which is possible without distortion.
Type 231M ).Jooulation Transformer _ $5.00

Dimensions 2~" x 2.Vz" x 2.Vz". Weight I lb.
Code Word: "TUNIC."
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Type 247

VARIABLE AIR CONDENSER

Experimental radio recci\-ing scts require condensers whose qual
ity is high and whose price is reasonable. It is easy to manufacture
low-priced condensers as is cyidcnced by the large number now avail
able. It is morc difficult. howevcr, to construct a condenscr which is
electrically aud mechanically good, and yet at tIle same time to keep the
cost of construction low.

For mall)' years the subject of dielectric losses and condenser
design has been stttdied in the n.csearch Laboratory of the General
Radio Company. This study has been carried 011 pnmarily in order to
obtain data for the design of special condensers huilt to the exacting
standards of scientific research work. \Vith this information avail
able, and with our experience in the design of laboratory instruments,
we have been able to design a condenser of unusual merit for radio
work and, at the same time, to keep its cost of construction remarkably
low.

The value of a good condenser in a receiving set is not always
fully appreciated. The dielectric losses of the condenser are equiv
alent to adding a series resistance in the oscillating circuit. To add a
series resistance in the oscillating circuit means loss of energy which,
in ttlrn, means broad tuning and diminished signal strength. It is thus
important that the dielectric losses in condensers be kept low. In this
condenser these losses arc kept low by using only a high-grade hard
rubber for the solid dielectric. They arc further kept low by llsing
only a small quantity of this dielectric and so placing it with respect to
lhe electrostatic field that the dielectric hysteresis tosses are kept a
minimum.

This is just one of the points which have received careful atten
tion in the design of this condenser. Other important featuJ'es include
the following:
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CAPACITY SCALE: III addItion to the regular degree gradu
ation.. of the etched metal di<ll, this <hal has marked on it a scale
showing cap••citics in micromicrorarads. This is a unique alld ,-alu
able feature for radio receiying condensers. and it cnablc~ the operator
to know at all times just what capacity he is using.

PLATES SOLDERED TOGETIIER: In order that the plate
resistance may be kept constant and that the capacity always will
remain the S~\IllC the plales of each unit of the condell~tr arc soldered
together.

,r EA VY DRt\SS PL\TES: The plates arc of he;\I')' sheet brass
adequately spaced to prevent short-circllitil1g. H.ugged pl<itcs of good
CO!1(hICtivity are vcry desirable features in ccniJcnscr construction.

BEARll\(;S: A special type spring bearing is used to insure
g'ood contact being made with the rotary plates. \Vitll this special
type of bearing the tension always remains the S<1.111e, and there is
no chance for the rolafY plate unit to loosen as the bearing wears.
These bearings are so arranged that all the thrust is on one bear
ing, so that there is no danger of the condenser short-circuiting or
changing" its capacity if the distance between the bearings becomes
d1allgt.'<i.

LOW ZERO CAPAClTY: The zero capacity of this condenser
is approximately 20 micromi,rofarads. This low value makes a wide
range of wavelengths possible.

)IETAL CASE GROliXDED TO ROT.\RY PL.-\TES: The
condenser is mounted in a metal case finished with our black crystal*
line finish. the same as is used on our Illost expensive laboratory
instruments. This case is grounded to the rotary plates. thus shielding
the condenser and eliminating many of the disturbing effects due to
bringing the hand near the condenser.

The fine adju<;iment required in tun
ing to continuous W,1\'e stations has made
some form of fine capacity adjustment
desirable. The common method of con
necting a second or vernier condenser of
low capacity in parallel wilh the main
condenser has the objeclion that twO ad
justments are required for each setting.
\\'e ha\"e O\'ercome this objection and
provided a posili\'e control throughout
the entire range of the condenser by at
taching a gear and pinion. By a single
setting a finer adjustment is now possible

than with the older Iwo-adjustment vernier combination.

Do not deny your receiving set the advantages of a scientifically
designed condenser.
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Type 247A 1000 :\DIF. :\[ounlOO. Without ge.1.T . $6.00
Dill1en~iolls 5" x 5" x 4.0". \\'eight 1;}4 Ibs. •

Code \Yard: "CRONY."
Type 247B 1000 ~DI F. t:nmounted. Without gear $3.75

Dimensions 4'" x 4" x 4}8". 'Veight I lb.
Code Word: "CRUEL."

Type 2-l7C 1000 :\[)rF. ]'Ioullled. With gear $7.75
Dimensions 5" x 5" x 4.0". \ \'eight 2 Ibs.

Codc \Voro: "CYCLE."
Type 2470 10001H.IP. Unmounted. With gear $5.50

Dimensions 4" x 4" x 4}i". Weight Irs lbs.
Code Word: "CUBIT."

Type 247E 500 :\D1F. l\loul1ted. Without gear $5.50
Dimensions 5" x 5" x 4~". Weight l~ Ibs.

Code \\'ord; "COUPE."
Type 247F 500 :\fi\lF. Unmounted. Without gear $3.25

Dimensions 4" x 4" x 4}'8". "'eight 1 lb.
Code Word: "COCOA."

Type 24iG 500 l\IMF. Mounted. With gear ..... __ . .....Si.25
Dimensions 5" x 5" x 5}'8". Weight 2 Ibs.

Code \\'ord: "COUc."
Type 24iI-I 500 MMF. Unmounted. With gear . __ $5.00

Dimensions 4" x 4" x 4%". Weight 1}'8 Ibs.
Code \\'ord: "COi\Uc."

Knob and dial, without capacity graduations, and indicator button
for use with unmounted condenser $ .50

Gear, pinion, pinion shaft and mounting supports, per sel $1.75

Type 226

FOUR STEP INDUCTOR
The tuned circuits of an c.""perimental radio rC<':cwlllg station

must be capable of operating over a wide range. They should extend
from 150 meters to abo\'e 2O,(XX> meters. It is impractical to con
struct a single coil, even when equipped with a slidcr and scctiomtliz·
ing switches to covcr this entire range. It has become common practice
to employ several sets of coils to cover this range. If coils without
taps are used, the number required is so large that it is inconvenient
to make the many changes re<luired when working at a variety of
wavelengths.

\-\Fe have designed a set of four coils, each with four taps, which
are particularly adapted for use in radio receiving sets. Although
built with four different values of inductance they have the same phys
ical dimensions, thus permitting two or more circuits to be coupled to·
gether. By working at the e.xtreme limits of each coil it would be
possible to co\·er the range referrcd to above with three sizes inste.1.d
of four. The four sizes, however, gi\·e a much greater flexibility than
do three.
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The coils are approximately of ?I'laxwellian shape. The winding
is SHch as to keep the distributed capacitance a minimum. This is a
particularly important feature in that it increases the range over which
anyone coil may be used, and what is more important, it increases the
efficiency of the coil by keeping the dielectric losses a minimullI. These
coils are rugged in construction and attractive in appearance. The case
is of polished oak with engraved bakelit.e panel. The metal parts are
finished in polished nickel.

-

One very distinctive feature about these coils is that they are self
!'upporting and, accordingly, do not require any auxiliary mounting.
Coupling between coils is varied by simply changing- the distance be
t\\'eell coils or by turning through any desired angle. The arrange
ment of taps is such as to give values of approximately 20%, 4570,
75% and 100% of the maximum inductance.

These coils are adapted for general laboratory usc as well as for
radio receiving sets. It is seldom necessary to use a complcte set of
twelve coils to cover all ranges frOlll 150 to above 20.000 meters. A
satisfactory 3-coil arrangement for this range is the following selec·
tion:

3 A Coils, 3 C Coils and 3 D Coils.
The ranges covered by these coils when used with one of our type

247 Condensers, which 11as a maximum capacitance of 1000 micro
microfarads, are showll in the following table:

[Pog' 989J•
Type
226A
226il
226C
2260

:-'1ax. Ind. Resistance
0.3 M.H. 0.8 Ohm
3.0 M.H. 0.9 Oh111

20.0 M.H. 2.5 Ohms
125.0 M.H. 30.0 Ohms

Dimensions 5" x 6" x

Code
Approximate Range \Vord Price

140- 1000 meters D1AGE $6.00
400- 30CJ0 meters CUBEJ) 6.00

1100- 8lXX:l meters 1MBUE 6.00
3000-24(0) meters IMPEL 6.00
1}5". Weight 212 Ibs.



Type lQ02C

WESTERN ELECTRIC HEAD PHONES

This recei,"cr, formerly known as the "PI I." was auopted as Sl:llld
ard by both the .\rllly and X<I\')' during the \,"ar. Combinin.... a$ it
docs, sensiti\,jty \,"jlb great ruggedness. it is \lIl11"ually well adapted
to lISC in the laboratory and in the receiving station.
Price, complete with coni ,...... . _.. _ $12.00

Type 156

VACUUM TUBE SOCKET

A vaCUUlll lube socket llIU$! be more than a tube mounting device.
It lllust meet with the rigid requirements of radio. The best features
of socket design arc incorporated in our Type 156 vaCUUlll tube socket.

The base is or heavy molded bakelite providing adequate insula
tion. The spring'S arc of bronze, nickel finished. They are so ar
ranged as to make positive contact 01\ the sides of the tube prongs.
As a wiping, spring contact is made, a clean, positive connection is
assured.

These contact springs are heavy enough to carry, witho\1t arcing
or heating, the heavy filament current of the 5~\\'att oscillator tubes.

The lube and tert11inals of this socket are of brass with polished
nickel finish. The arr:l1lgcl11ent of the base is stich that this socket is
adapted to <lny of the standard American four-prong tubcs; including
those transmilling tubes which lmvc the locating pin placed 45 degrees
<l\V<ly from norlllai.

Type 156 Socket .. . $1.25
Code Word: "SOBER."

Dimensions 2}1" x 20" x 1;~~". \\'eight..J. oz.
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• STANDARD PARTS
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Experimental work frequently requires that the experimenter
build special pieces of apparatus in his own laboratory. When thi$
apl>.iralus is of a permanent or semi-permanent nature. it is desirable
to have the binding posts, switches and other parts of the best quality,
and 10 h..1.ve them match instruments alre,uly installed. Con:>cquclltly.
we arc now listing many of the standard parts \I"ed in the a('~embly

of OIiT own instruments.

BINDING POSTS

Type Description Screw Size Price
138A Insulated 10-32 $0.25
138\\' Xicke1 Plated Brass 6-32 0.12
I38X .. .. 10-32 0.15
138Y .. " ., 10-32 0.15
1382 .. " 6-32 0.10

SWITCHES AND PARTS

Type Description Price
1391\ )'fuhiple Leaf Switch 1~" radius 50·95
171F Single Leaf Switch .un radius 0.40
202 Low Contact Resistance Switch 1fE" radil1S 1.25
138C -fif" Contact ror 139A or 202 S\ritches 0.05
1380 l~if" Contact ror 171F Switch ON

• 138Q Switch Stop 0.05
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4"

3"

Type
137D
3"
137D
137EX
139SN

DIALS AND KNOBS

Description
Moulded Knob (same as used on 239 Condenser)
),!elal Dial (s.,me as used 011 239 Condenser)
Knob and 3" Dial )[ounted
Small EXlension Handle
Small Indicator Button (same as used on 239 Con

denser)
Dial, Complete with Knob, Extension Handle and In~

dicator Button
137F ~Ioulded Knob (same as used on 2-1-6 Condenser)
4" Dial (same as IIsed on 246 Condenser)
137F Knob and 4" Dial MOllnted
101EX 8" Extension Handle for 137F Knob
139LN Lmge Indicator Button (same as used on 101 Con

denser)
Dial, Complete with Knob, Extension Handle and In

dicator Dullon

Price
$0.40

0.50
1.00
0.35

0.15

1.50
0.90
0.75
1.85
1.50

0.15

3.50

•

The products of the General Radio Comp.1.ny co\"er a complete
line of radio and electrical laboratoryapp.1.rattls. Information and bul
letins of special apparatus will be sent on request. Our line includes
the following: Variable Air Condensers, Vernier Condenscr, Stand
ard Condensers. Decade Condensers. Variometers, Standards of In
ductance, Standards of Resistance, Decade Resistance Boxes, \Va\·e
meters, Decade Bridge, Capacity Bridge, Slide Wire Bridge, Audibility
Meters, Hot \Vire l\lelers, Galvanometers, Thermo·Couples, Telephone
Transfonner, ~IiscellaneollSApparatus.

All prices in this bulletin are strictly net, subject to change with
Out notice, F. O. B. Cambridge, ~lass. Cash should accompany orders
from persons or finllS with whom we ha\·e not alrcady opened accounts.
'Unless otherwise instructed we shall use our own judgment regarding
method of shipment.

This Bulletin replaces Bulletin 911

Standardi:.:e Oll General Radio Apparatus Thri:mglJoltt.
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