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Type 219F

DECADE COi~DENSER

It is oflen as necessary to have an adjustabk dec<.lde condenser
for labor<llory work as it is to hu\'c a decade resistance box. The
utility of such a condenser is greatly reduced if it is necessary to open
and close s\"itches or to remove plugs to vary its capacitance. The
condenser should have the same flexibility as a decade resistance box.

This feature of flexibility has been accomplisher] by the lise of a
sector switch, thus enabling the capacitance to be varied in the same
easy manner as is done in our decade resistance units. The setting of
the switch is definite, being determined by a ball and socket locking
combination. The capacitance in microfarmls is read directly oppo"ite
the end of the switch pointer.
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Tn the 219F unit we have a two-dial combination giving a total
capacitance of 1.1 microfarads. Each dial has ten steps, the lower
dial of .01 microfarad each and the upper dial 0.1 microfarad each.
This makes the range of the condcnser from .01 microfarad to J.1 micro­
farads adjustable in steps of .0 I microfarad.

The condenser units are our specially wound, low-loss paper con­
densers adjusted with an accuracy of 2 per cent. Each condcnser is sepa­
rately mount~1 and is independent of the others of the unit. As these
condensers arfl sealed in a hard-wood block, they cannot become loose or
damaged. They will stand potentials of 300 volts. The complete
unit is mounted in an attractive oak case with bakelite panel.

This condenser is particularly useful in filter or oscillating circuits.
It is, in fact, an excellent all-around laboratory instt'Ument.

Type 2191'" Decade Condenser .. . S50.00

Dimensions 10'" x 5'" x 5~"'. Weight. 6};2 Ills.

Code Word" COVER."

Type 239

VARIABLE AIR CONDENSER

The recent studies of dielect.ric losses have brought out forcibly
t.he necessit)' for giving mIlch attention to these losses in condenser
design. Their importance has b(,'{:n further emphasized by the re<luire­
fienLs of vacuum tube oscillating circuiLs. Such circuiLs demand fOf
sharp resonance that these losses be kept. a minimum. Condensers
which might he adequate for crystal receiver circuits would hfl quite
unsatisfacto1"J' for use in vacuum tube oscillating circuits.

Where great precision is required, there is available our T),pc
222 precision condenser. Because of its nccessarily elaborate design,
however, it is not suitable for installation in radio sets or for gencral
laboratory usc. It is a precision standard. In order to have available
a condenser which would meet the general laboratory requiremenLs and
the rigid requirements of carefull)' designed radio sets, we have developed
the rugged, low-loss condenser shown in the cut. This condenser is

·gimilar in gencral design to our precision condenser. It has metal end
plates, locked cone bearings and is rigidly supported. The only solid
dielectric material used is in the form of supporting strips (0" the
fixed plates. These strips are of carefully selected hard rubber, and are
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placed ill a weak and uniform electrostatic Ill'ld. This enables us to
k('('p the losses at a minimum. The equivalent scrit,s resistance is but
L2 ohms aL a frCtlue.ncy of 1000 cycles and a t:apacitall<''C of 1000 micr(}+
microfarads. This is of L1j(' order of about a t('nth of what is lIsually
ohtainKI ill good "udable air condensers. This wry low loss enables
oscillating circuits to be turned \'ery sharply. This condenS('r will
stand potentials up to 800 \ oils.

The rotary platcs al"C grounded in order that capacity cffects
of the hand when adjusting the eondenscr may be reduced to a mini­
mum. The plates arc of heav~' aluminum and are so shaped as to gi\'e
a nearly wlifonJl WO\ c1enf!'th nu·iation. This is I)artienlarly impOl'­
tanL when the eondcnsc.rs or(' to ht, lIsf'd in wa\ elllC(f'rs or radio rcreivillg
sets.

All LYIWS of t.his condenser arc provid{."(l with a countel'weight and
when so dflsirl'd. may be equipped wiLh a slow-motion g(~ar so that
scllings to a fraction of a division Oil the scale may be oblailled with
ease. Tbis is a distinct adl'untug-e wlwll t.uning to ('onlilillouS wave
stations.

When mounted. the l'ondCl1Sl'r is providc(1 wiLh oak casc and
cngmved bakelite panel. All cOlldrllscrs, wheth~l" mounted or un­
mounted, are equipped wilh a lhrw inch sikered dial diyidcd into
one hundred divisions.
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T:rpe 239£ 1000 ~L\lF. ::\lounlcd. Without. gear $15.50
Dimensions 6' x 6' x r. Weight 4~ lbs.

Code Word" BABEL."
T;rpe 239E 1000 l\L\'lF. ~Iountcd. With gear ..... _ .$19.00

Dimensions 6' x 6' x 7', Weight. ,~~ lbs.
Code Word" BANDY."

Type 239E 1000 MMF. Mounted. With gear. Calibrated $20.50
Dimensions 6' x 6' x 7'. Weight '\}'2lbs.

Code Word" BANJO."
Type 2:l9G 1000 :MMF. Unmounted. Without gear. . .SJ 0.00

Dimensions 'l.J.1· x 4~' x 6', Wf'ighl2 Ibs.
Code Word "BARON,"

T)'pe Z;\9G 1000 i\Li\lF. Unmounted. With g:eul' $13.50
Dinll'IlSions 9M" x 4%' x 6"'. Weight 2 Ibs.

Code Word" BASAL."
Type 239J 2000 ~1l\IF. Mounted. Without gear. .S18.50

Dimensions 6' x 6' x 9', Weight 6 Ib5.
Code Word ., BAStY"

Type 239J 2000 :.\L\lF. ~lounled. WitbJ~-cal' 822.00
Dimensions 6· x 6· x 9·. \veight 6 Ibs.

Code Word ,. BATTY."
Type 239J 2000 i\1i\IF. .!\Iollntcd. With /,'Car. Calibrated... 823.50

Dimensions 6· x 6· x 9·. Wf'ight 6 Ibs.
Code Word" Bl\TON."

Type 239[, 2000 MIVIF. t"nmolllltcu. Without gear ... SlH.OO
Dimensions 4}t2· x 4X· x 6". Weight:l lhs.

Code Word "llAYAN."
Two 239L 2000 MMF. UnmOUllled. With gear. . ... $L6.50

Dimensions 4).4· x 4%· x 6·. Weight 3 100.
Code Word" BEFIT."

The products of the General nadio Company cover a complete
lioe of radio and electrical labordtor)' apparatus. Information and
bulletins of special apparatus will be sent on request. Our line in·
eludes the following; Variable Air Condensers, Vernier Condenscr,
Standard Condensers. Decade Condensers, Vodometers, Standards
of Inductance, Standards of Hesistancc. Decade Resistance Boxes,
Wavcmcters, Decade Bridge, Capacity Bridge, Slide Wire Bridge.
Audihility Meter, Ilot Wire Meters, Galvanometers, Thermo-Couple,
Telephone Tn.HIsfonner, M iscelluneous Apparatus.

All prices in this bulletin are strictly net, subject to change without
notice, F. O. il. Cambridge, Mass. Cash should accompany orders
from persons or firms with whom we have not already opened accounts.
UnJess otherwisc instructed we shall use our own judgment regarding
method of shipment-

[This Dullelill Hcplaces Bullelln 1051

Sfandardi;e on General Radio Apparaillf Throughout.
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T~I'\' Ihl)

VEHi\"1 EH (:C)\ I)I':I\::'\I-:H

Thl' ilh'n',l~illJ! 11"1' III' lill'lIlllll IlIlw 1)~I'illiltillJ! drl'lliLs wh£'t'c
rC1.iUnam'l' i~ \l'r~ :-harpl~ d{'firl('t] ha.<: '"I"('al",] a ,It'ul:lIId for a \ari:tbtc
COl1den~('r of 'imall ('<!Jl:!cit,uwl'. \ I'ry OftI'll ;1 1111111'11]('111 of less than
a sin;!!!' di\i"iull (JI1 lb.· ~,nlillnry \ariuhl\' air l'I\1ll11'1l~l'r will;;o !Jf'YOlld
Ill" I'I'SOII;[I1('(' poill!. TIll' T~pl' lfil) \t'rnit", COIl,h'u;"ef haS bccn
dr'sig-lwd 1\1 j!ll ill pal'ull,'] with thl' onlillul'.\ \Ilriabl(' ,",'IH!t'lI'iCI' >;() as
10 uhltlill a \"l'~ filiI' udjlJslrnl'IlL Tilt' SPllI'ill)! "f IIi" h:rmiltal.s is so
arrtlllgl·d thai thi" ,'nll!!"'l'>"!" IIlay lit' "liPll1'fl flip'dl,\' 1U'1'0:-'... ttw lJimling
post.<.; of allY or fill!" nth('!" {'(llld('IISI'''-" lllllS p,'rll.illing 11 pUl'alll,1 C'QI1JlC{':­

lion withuut u"ing: ('(IJllwdil1~ wires.
Till' slaliltlUH~' pial!' Il1U~' Ill' ',Hi"ll in di,~I,wef' 1'1'('111 tllf' /llu\Cing

philc'. thus p"ftnillin;.:;' nHi111inn in 111<1\iullllll l'ajl,l('il;lIWf' fl'0111 about
,5 l" If) Illi{'I'{fflliC't'ltr;l1'1Uls, \ IllInl 1'I111hl'I" 1'\I('lhioll Illllull,' is pro­
viciNI In al!lill dr.....'l-s from plal'ing' til(' hand llt(J lIt'l11' lh,' e"lId"t1s{'1'.

This nllld"lb"1' is llLslI 111-f,rul ill Ilwkitl~ lll,';lsun'nwnb; til' \'('ry
;;mall (,upll,'iIHllf"''';. sud I as 111'1' p",""ihlt, \\ilb "Ill' T~IJI' :!l(j Capacity
Bridgf',

Typ,' 16lJ \ !'mil'r (:ulld,'nSf'I'. ,
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STANUAHUS or RESISTANCE

AND

DECADE HESISTANCE BOXI::S

The ideal standard of resistance for alternating current meas­
urements, and particularly for those at mdio frequencies. is one which
has zero change of resistance with age, changes of temperature or
frequency, <.Iud which has a zero phase angle for all frequencies. By
selectin" carefully the material on which the resistallce coil is wound,
the kind of wire used. and taking care that in soldcring the terminals
the connections arc permanent ami free from corrosion, there will he
no dpprcciablc change in resistance with age. As thcrc arc scvcral
alloys now available whose tempcraturc co-cJricient is very small and
is conslant over a wille rangc, it is a simple matter to detennille with
high accuracy the change of resistallce of a coil for any ordinary work-
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ing temperature. To obtain zero change of resistance with frequency
and to obtain 100% power factor is a much more difficult proposition. A
chililge in resistance with frequency is dlte largely w skin effect and
to the distributed capacitance of the coil. The phase angle change
with frequency depends only on the inductance and capacitance.

Several metho{ls hav(~ been used to reduce the inductance and
distributed capacitance of resistance units. The A:yrtoJl~PelTvmethod
used in our coils is not only satisfactory electricalh:, but also "mechani­
cally. This method is illustrated by the diagra;n. The winding is
place!l on a thin bakelite form. A single wire is first wOlllHl on with

a space left between lurns equal to the cliarnet.er of the wire. A second
wire, connected so as to be in parallel with the first, is thcn wound on
the form in the spaces between the turns of the first wire. The direc­
tion of rotation of the second winding is opposite fmm that of the first,
thus ma"king two crossings with the first wire in each complete turn.
This arrangements keeps the currents in the two wires flowing in oppo­
sitl' directions and at the same time keeps adjacent wires at nearly equal
potentials. This type of winding has the lowest JistribuU!d capacitance
and inductance of any of the cOllJlnercially used windings.

The current carrying capacity of the one-t£nth ohm lmits is one
ampere, that of the oneohrn unitsone-quart€l' ampere, that of tho ten
ohm unil.<; one-tent.h amp(~ro, and that of the one hundred ohm am! OIlO

thousand ohm units live-hundredths ampere. The <.lccun:.lcy of thesc
coils above one ohm is .1% on direct currcnt and about .ii% at 1,iiOO,000
cycles (200 meter wave length). The wire used has a practically nil
temperature co-ellicient at" resistance (.lI\(! contains no iron. These
resistance units arc furnished in two styles of mountings, as single unit
standards of resistance and as dec<.lde resistance boxes.

Type 102

DECADE HESISTANCE BOXES

For general laboratory usc the most convcnient resistance anange­
ment is that of decade units. By such <.l method it is possible to get
nearly any value of resistance desired. Such units are compact and
rugged. With the use of multiple-leaf contact bl'llshes with each leaf
making independent contact, and with the ends of these brushes so
cut that they are not tangent. to the path of travel, thereby prevonting
tho cutting of grooves in tho contact studs, the dial method of mount--
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ing decade resistance units is: fast replacing the older and less satisfac­
tory plug method of connection. This newer method eliminates the
inconvenience of the shifting of plugs, and also their possible loss.

The General Radio Co. Type l02 decade units are mounted on
bakelite panels with engraved lettering, and are enclosed in oak boxes.
The c..xposed metal parl" ,He finished in polished nickel.

Attention is callerl to the f<lct that each decade dial has eleven
contact studs, a zero and ten steps. This fC<lture is especially impor­
tant when working at the upper or lower enrls of a dial.

These {locade boxes are made in three general t)'PCS, two, three
and four rti<lk T1lf'..se general types, howevc,l', may cover different
rangc.". The complete lists of these decade boxes is as follows:

Type

102D

102E

10m

102F

Units
10 one-tenth ohm coils
10 one ohm coih;

.10 one ohm coils
10 ten ohm coils

J0 ten ohm coiL"
10 one hundred ohm coils

10 one.-tenth ohm coil"
10 one ohm coils
10 ten ohm coils

Cude Wurd Price
nRr0""~ $24.00

DECRY 25.00

DIVAN 28.00

UELTA 3.2.00

'J (l2G 10 one ohm coils
10 ten ohm coiL<;
10 one hundred ohm coils

102K 10 one-tenth ohm coiJs
10 one ohm coils
10 tell ohm coils
] 0 one hundred ohm coils

102J 10 one ohm coils
10 ten ohm coils
10 one hundred ohm coils
-10 onc thousand ohm coils

DIGIT

DEFER

DEBIT

35.00

47.00

53.00

The above Decade Hcsistance Boxes h;;n'/} the following weight;,;
:and dimensions:

lVllmlwr of Dials
2
3
4

Dimen.~ions

7%~ x 5" xH4"
-10" x 5" x -4}..i"
12%" x 5U" x 54"
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Weight
2}-4 Ib~.

\I, lbs.
5lbs,



Typ(~ 133
STAj\'DA ROS OF RESiSTANCE

'1'hl";(' rcsistallf(' units UI'(' iiingle coil::;, 11'01111(1 by the metllOd
described abon:. and fitted with a suitabl{' mounting. The ctlse i,;
of hl'as.__ wit,h black cfystallilw finish. TIl(' pnnl'! is of bakelite \\;ith
cngravt'd Jcltcrinl!. The ael'Unley of adjuslnwllt is 0.1 %. Tilt's\'
standards (H'C made in the following scv('n l'flll\'cnicnt sizes:

TY1Je
133A
1331'
133C
1330
133E
l:tJF
U,3G

Hesis/ollcr Co(Ie Word
J ohm npct!l'
.') ohms nf'ff'1'

10 ohms Begal
50 ohms BelaX'

100 ohms Helie
500 ohms Hepuy

1000 ohms Hepcl
Dinwflsions 3N d. x 2XN

• Wcightll oz.

Price
87.00

7.00
7.00
7.00
7.00
8.00
8.00

The prod\lcts of the Ccncral Radio Company cover a complete
line of radio and c\(>'drical luboratory apparatus. Tnformation and
bulletins of special appanltus will he sent on reqtl('sl.. Our line includes
the following: Variable Air' Condensers, "ernit'l" Condenser, Standard
Condensers, DC'cacle C01ldenscrs. \'ariometers. Standards of Tnduetunee,
Standards of llcsistaJK:c, Decade Resistance Boxcs, \VuvclTlcters,
Decade Dri'dgc, CapiH.:ily Bridge, Slide Wire Bridge, Audibility Meters,
Hol. \Vi]'(~ !V!eters, Ca]vunomcl.crs, Thermo·Couples, Telephone Trans­
formcr, :.v!iscelluncous Apparatus.

(This Bulletin replaces Bulletin 2051

Siandardize on General !radio Apparailli> Throughout.



GENE HAL HADIO COMPANY
~lANUI"ACTUJlEIlS OF

ELECTHICAL AND HAO[O LAI30HATOHY APPALlATUS

C.HJBlIWGE :J9. ~\'lAssAc"usETTs

BULLETIN 208 ~\'OVE:\'JBE:R 1923

Type 2"10

HATJO ARM FlOX

For mallY IClboratory lnl:aslIl'clllcnLs such as \V!tf'atstOllc bridge or
impedance bridge measurements, when a complete bridge is not avail­
able, it is vcry cQllycnienL to have mounted in one unit suit.ahlc resist·
anees which may he used as rutio arms. Such an arrangement is also
COll"vcnicnL for I'omparing capacitances, without the use of a compen­
sating resistance, where errors of the order of one or two per cent are
pcnnissiblf'.

The type 210 Hatio Arm Box consists of two similar anns, each
with 1000 ohms total resistance, and with intermediate taps at 1-3-10­
30-100-300 ohms. The resist,H1ees are the Ayrton-Perry t)·pc, de­
scribed in our Bulletin 207. They are non-indudive and have very
low distributed capacitance. The current carrying capacity is 6\'e­
hundredths of an ampere. The accuracy of adjustment is 0.1.%.
These resistance units are mounted in a polished oak box fitted with all
engraved bakelite panel. The dial switches an' our standard bridge
type and have a low and constant resistance.

Type 210 T1atio Arm Dox. . .... 836.00

Dimensions 771" x 5" x 4". Weight 2>{ Ibs.

Code Word" T1AErD."

( Pllge 229 I



TYI)C 229

UNIVT·:RSi\l. G,'LVANO:'\'lETEH SJIUNT

W!lt'll indieaL.ing a hl'idg'f' halanel' by means of a galvanometer.
itl is desirable to have a shunt for prOI.f'Ctillg the galvanometer dlll'ing
Ihe preliminary adjustments. A ('alihnHed shunt ii; also desirable for
extending galvanonwtl'l" ranges whcn used for till' mcasurcment of
small CUl'I'cnts. The most conve.nient typc of il g-alvanomctcr shunt
1'01' ~cncral laboratOl'Y usc is thc AYI'ton-.Mathcr Cnivcl"slJI tYlJc. TIll'
rdativp multiplying fa('tors of this shunt remain constant for any
rf'Sist<lIIGC galvanometer.

Our Type 2:29 Gah'anomctcl' Shunt is arl'Hllged in accordance with
the AyrtolH\lalhcr principle and has a tolal l'flSistllllC'C of 1000 ohms.
Taps arc arranged to permit a reduction of the. gilivanolllclt'r c:urrt'nt
to ,001-,01-.1 of 1111' maximUlll. A short circuit point is also provickd
to gh'(' (:omplptc protedinn to thl' galvanometer when so desinxl. The
conll'ol is hy Hwans of OUI' standard hridg~ t)l)O of dial switch,

This shunt is mounted in fl polished O(lK box with engraved bakelite
PUIU'I. Separate pairs of binding posts arc pl'Ovid(:(1 for Ute bridge and
gHIyulIometer connections,

Type 229 Uni"cn,al r;Ulvllllo!O('lpr Shunt... . .SI3.00

Dimcnsions 5" X 372" X 372R
, Weight I lb.

Code Word" GA YOT.:'

Type 125

J'II.'\."\'1'O.\"1 ANTENNA RESISTOn

For lll[lny tests of transmitting apparatus, it is dcsin\hle to replace
til(' antenna by a local circllit, the constants of which an: more pasilY
and nccllt'uLe.ly· determined. "It also prc\'ents interfering with neig-hbol"'.
ing stations. The Type 1251)hantom Antenna Hcsistol' is pl'Ovidcd fol'
this pu I'pOSC,



These ullil-.. are \\ouml 011 <t;<hr;Slos-board rorms. mounh'd H'rti~

cally, an arrallj.:'rmenl which inslln'S a :::00<1 circulation or air. The
rcsistancf' mall'rial is in till' rmill of a ribbon, ami has a y('n· 10....• tern·
pl'l'atlll'c ("(H'lIicicnt or I'f':,islanee and a constant resistanCt' lip lo \"l'ry
high rrrflllCJlcies. TIll' inductance is \'('I·Y luI" ond til(' resistance' is
ac(;umtc.ly adjust.t'd to the stated YaIUI'i;.

The l'csist()1" is made ill ~wo siz(':,. 1'ypc r25,\ or /1 units of [, ohms
eac.h, und TY]J(' 125G of 2 units of 2 ohms (':;It'h. The St'I)(l1'uh:l units
of YYPt.: ·12fl.'\ htlYc a c~II'1'yjn~ capaci~y of ;) ;.irnpt'l'es ?-lld thuS(' of "l"YI?c
]bC 1:, uml)el'es. 11. Ii; IHlSSJble to connet'!, 1111'S{' unlL" SO as toohtam
Ih... ftlilowing ('ombinaLi(lIlS of resistance <l11l1 ('al"'~ ing capacit) :

Resistance
2 ohms
I
8 "

]2 "

16

Type 12;'ir\

Carrying CUI>lI("iLy

10 amp<'rcs
5 ..

5
5
5

Hes.istan(·(·
1 ohms
2 "

Type 1250

Carrying Capacity
30 amperes
15 "
Iii ;'

T)pe 125/\ Phantom Antellna nt'sistor. . $15.00

Dimensions i:Y.I~ x (? .x ·tX~· WI'i/!hl ;~!4 Ibs.

Code Word .. HAYEN."

T~ pe 125G Phantom Antenna Hcsistor.

Dimensions 10y,r .x 7%":x 5}~·.

Codf' Word" REBEL."

11"ttlZe 231 I
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·~ _.t.f f.1l ;.' :.t 1.i7---~ . ~

Type l:{O

SLIDE WIRE BRIDGE

The design of this bridge is such as tu pl'l'mit uf obtaining all thc
ordinary mmsurenl('nt,s rneHle with a bridge ,md at t.he samo tilll(~ dol's
not mak.e thl) illstrUlnC'nl. bulky or hei:l'')·. The bri(lgc is particularly
adapted for di:lss-l'Ooll1 demonstration or student Wi(' wherc i:l variety
of arrangements such as the Whei:llstone, Kdvin. or Ci:lrey Foster
circuits af(' requir('d. Great care has been used Ul the construction of
this bridge. The base is at polishecl oak with engraved box-wood sC<ll('.
The s.lider moves all a brass tube one-half inch in diameter, insuring
good contact flnd durahilit,y. The slid(' wir(' i~ of manganin. one-half
meLer long, and has a re::;isti:lnc('(J(' appl'OximuLdy 0.9 ohm. Two pairs
of bindinJ.( posts an:' pJ'Ovided for e:>.tcnsion coils to increase the ]'angc
of the slide ,\rire. Heavy copprr connecting bars are ll~cd thl'Oughollt.
The mctal parts arc finished ill chill nickel.

Type 1:)0 Slid1: Wire Bridjf(' .. . . . . . . . . . . HMO

Dimensions 24~ x IH" x '2". Weight 3;{ Jbs.

Cadi' Word .• SAT't'R"

The JlI"OilUCk" of l.he G('neral nadia Company cover a eomplolc
line of high frcqucney radio laboratury apparatus. Information and
bulletins of special apparatus will he ~cnt on request. Our lint: includes
the following: Variable Air Condensers, VCl'1lier Condenser, Standard
Condensers, Decade Condensers. Variomctcrs. Stalldunls of Indue­
tallco, Decade Resistance Boxes. \Vavcmetcrs, D~cadc Bridge. Capacity
Bridge, Slide Wire Bridge. Audibility :Met('rs. not Wiro Meters, Gal­
vanometers, Thenno-Couple, Tdf'pholH' TransfQrmer. l\'lis('eUancous
Appanltus.

All prices in this bulletin are strictly 1]('1. subjoct to change wiLh­
out notice, Y. O. B. Cambridge, Mass. Cash should accumpany orders
from persons or .flrms with whom wehavl' nol alrmlly opened accounts.
Unless otherwise instructed we shall usc Ollr own judgment regarding
ml,thod of shipnH'llt.

[This rlullctin Replaces Bulletin 206]

Slrllid(jrdize 0/1 Gmerul Radio Apparatus Throtlglwul
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GENERAL RADIO COMPANY
.\I.<\XUF_<\CTUR£IIS 0,"'

ELECTRlc.\L A_\D BADJO LAB011ATOHY APP,\IUTCS
CA \1Il It lOG E. _\ I ASSACII USE'TTS

8ULL£TL\' :l05 NOVIDLHER 1923

T~·I)C 106

ST.\:\'O.\HOS OF 1i\"l)liCl'ANCE

These standards of inductance ha\ e been dl'Siftm'd for general
laboratory use and arc suiLabl(' for radio fre<llIelll'iC'S as well as fOT
commercial or audio (fC(IUCllcics. To minimize skin f'rrf'('ls and 00(1).
current losses the windings an' of stranded wir!' wil h the separate
strands insulated from cuch other. There is no 1111'1,<11 in the field of
the coils, in fact olll~ a vcry small alllount of metal. which is all non­
magnetic. is used in t.1\(' ('u!irc assembly of this instrUlllent..

Considerable ('['rors. 1)U1·ticulady ill bridg(' mcasUI"elllcnts, may
be inlroduced if tht· inductance standards ha\'c a large outside fidd,
To minimize this f'frC'ct these standanl" are wound astatically, thus
making the extel'l1al fil'ld negligible, Till' use of til(' astatic winding
eliminates the elr{'e!h~ of other indlJclanc('~ ill the \'icinit~· of tll(' standard,

The coils ar(' fontl wound, firmly hound, and securely fastened
to bakelite plates. As the final adjustmellt is aecornpli~lH'd by rotat­
ing one of the coils, it is Ilossible Lo adjust these standHrds accurately
to their spccifit.'d v<llues. Th(' accuracy of this adjustment is one­
tenth of one per cent. Th(' current carr) ing capacity of the 1 milli­
henry and smaller size coils is 2: amperes. t1mL of the 5 ond 10 millihenry
sizes 1 ampel'e. and tlmL of the 100 miJlihf'llry coil >1 ampere.
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Type
102L
106(;
102J
l02K

olO
1.0

10.0
100.0

Indue/wie!'
l\'lillihellry
Millihenry
~ Iilli Iwlll'ys
\rillilwnrys

Code ·Word
INNEB
INEBT
JIl.\TE
.L::-LET

Price
824.00

2-1.00
21..00
2 k()O

Dinwnsi(IIlS 6" x 6" xl". Weig-ht 2~...t lbs.

Type !Oi

VMUOMP.TEH

For I!cllcral labortltor~ \\o'ork a prop('r1~' dl'sigllcd \'HrioltH'ler 1m"
<l gfe;lt ';ll"irt~ uf lIS0S. In additioll 10 s(,l"Ying as a variable Sl.nrlUard
of self Ot' mutual indul'tance, thes0 inslrllm.'IlLs have mtlny Ihl'S surh
as ill filtf'r circuits, mdio frcqI10rlc~' oscillating cir'cliits :lnt! silnilar
work.

The T~pe 10-;- \uriomel.cr {'olisisL-; of two coils II'hidl tlrc holh
sections of c~-Ijnder:; olle of whirl! is slighl1y smaller than lIH~ nl.hl'I'.
TJl(' smaller Nil b rllollnl.t'd within the larger in such a !TI,lrll1l,r Ihll!.
it Illtl,\ bc 'I"Otatl~d ab(lul it,; vI'I,tical diarnctf'J'. The (·o!lm)Cliolls 1)1'
('(wI! l'oil 1Ir(' hruughl out s('pal'al('I~' ill mder 'IIwl 11](' coil~ may 1)('
l'olllu'('ll'(l ill s('I'il's, ljilmllel. or lIse(1 scparat('ly. Ttlis arrang('l11ent
rll)t onl~' inercas('s L1H' l'ange through whir'h till' illduetall('l' rna~ 1)('
\'aril'd, but also inel'('ases thr uSI'flllnt.'s::; of tlll' instnll11l'nt.

\ ;.:iJvl.'l'f'd (,tchcd {Iial II ith bhu~k tilled lillI'S <\IHI figurrs indioates
1)](' I'dative po.<;itiol1 01" the coils. Wlw(] the di(ll !"{'(lding i.'; Z('l'O, lhe
eunent" in the two coib arr cirndaling- ill opposit(, dil"('ctions and the
illduclanu' is a minimum, Wherl Ih(' diill reading is 5U, corTesponding
to a rotation of 900, the coi]'; an" <ll. right angl.,s and the total indu('­
lalH:e is the sam of th(' sl'lf-imluclanccs of the two coils fol' the series
~onll(,l'tion. (lni! approximately one-half the indueturl('/:, 01" a singll' coil
for I,hl' paralkl GOll(u·(·1ion. At the JOn l'Cading lhc currenLs ill tltI' coils
l:l,l'(' flowing in Ihc same direction and L1lP I.otal inclueLanrc hecoHIl's I,ll('
Slllll of the self-il1ductancl'S of the coi],; pilii'> twice thpir mutual indu{'­
tHIWl' fur the ::;Gril'" connection, und fo!' I.he parall!'] (:oml(~('tion approxi­
mate.Jy one-half of thl' sum of Lhe llllltlIBl imlurl.ano· and the srlf­
inductance of a .singh' coil.

The connections to the llloving coil lire InW]l' Ihrough lTlulliple
contucLs, gi\,-jng a loll' and constallt resistancc'. The coil win{lings
of the smallel' indlll'lllll(:1' sizr''''; arc of stranded wire with the scpamt('
strands inSlllaLcd from t.:ach olhel'. The field 01' these coils contains
huL \'('r~' little sl)li(1 {liclecLric and little melal. This meLal is 0011­

magl1ctil' and ,,0 plac('d as to be in a vpry weak fif'lrl.
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The rutin: instrument is mountrr! in an odk case with engra\'ed
bakelite pallel. The met.dl part.;; an' linislH'd ill polished nickel.

Attaclwd to the bottom of each variometer case is a cert.ificate
giving- the maximum and minimum inductance when t.he coils arc con­
nected ill series. Calibmtion curves may also be supplied. for an acldi­
tional charge of $5.00. giving- the inductance throughout til(' ('ntire
range for both th(' srrirs and parallel ('onneelions.

Type 10iF About .02 to .1 1\1. JL

Cal'l'ies:J amperes continuollsl~.

Code Word" IIA PPY"

Type 10i(; About .1.0 to </ ~\J.l-l ..

Carl'ies X ampere cOlltillUOllSly.

Code Word·' HAHDY"

Type 10ilf Ahout .1, toISi\l. II.

Carries ;Y2 ampere {,(JlllillIlOllsk.

COlli' Word" IIAYEN"

Dimensions 6" x 6" x 3". W('i)!ht 1,7.1 Ill,;.

.$21.00

S21.00

...... 821.00

We arc abo prf'parrd to build ,;peeial iuduelance coils to speci­
fication. Coils 1'01' fJlter circuits awl calibrated oscillating circuit" a
specialty.
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The products of the GCllcral Uadio Company covel' a complete
line of radio and ('IOCl-rical laboratory apparatus. Tnformation and
bulletins of special apparatus will be sent Oil request. Our line in­
cludes the following: Variable Air Condensers, Vernier Condenser,
Standard Condensers, Decade COlldenseI'S, Variometel's, Standards of
Inductance, Standards of Resistance, Decade Hesistancc Boxcs, Wavc­
metel'S, Decade Bridge, Capacity Bridge, Slide Wire Bridge, Audibility
Meter, Hot Wire 1\,)('t('r8, Galvanometers, Thermo-Couples, Tclcpholtc
Transformer, !VI is('clJuncous Apparatus.

All prices in this bullctin arc slJ'ictly net, suhject to change with·
out notic('. F. O. B. Cambridge..Mass. Cash should accompany ol'det'S
from p(:I'i!ons or firms with whom we have not already opened accounts.
Unless othcrwise instructed 11'(' shall usc our (IWI1 judgment rcgill'{ling
method of shipment.

-----
(This Bullelin rCI)laccs BulleLin 30-l)

'l(III/fla,.di:e Oil General Nudin Apparulus Th,.oughout.
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GENERAL HADlO COMPANY
~IA!\"IJF,\CTlJRERS OF

ELECTHICAL 1\1\1) nADIO LARonATony APPAnATUS
C.HI Bil JI)GE. 1\ lAssAcH USET!'.';

BLJLLETL~ 40i

Type 193

DECADE BIUUCE

The 'rypl' 19.'\ DCCl.l!lr Bl'id;:e i" designed t.o ('OW'I" the mall\' uscs
which (lrc rcquil'('d of a lahomtory bridge. It is adapted fOl:' both
direct and Hlt.rrJmlillt! ('(ll'l'rnl. mCaSUI'CllWllt.S. \Vhilc it i" sufficiC'lIt1y
/lexihlr t.o )!iYf' Lhe n{'('('ssar~ \'ul'icty of connections demamkd in the
labol'ator~-. wllrll set up for commercial t.esting its operation !w('omes
so simplr that vcr~ little inst.ruction is n·quired by unskilll'd operators
to make l'Outinc measurements.

The general arrangement. of this hridge consists of t.hree resist­
ance arms. 1.11'0 of which an' four dial decadl's each havin;; a runge of
fl'OTn 0.1 ohm to III1 ohm,;. Til(' third arm i,,; a ~illgle dial haying

11\,g" 12111



rcsistanet' cumbinations of 1-3-10-30-100-300 ami lOOO ohms. In ordf'r
to adapt this bridge for liSt' with frequencies up to 10,000 c.~'dcs all
resistance units arc wound non-inductively and have vcry low dis!.rih~

uled capacitance. This is accomplished by llsblg the AyrLon-Pf'rr,Y
l\lethod of winding de~ribed in our Bulletin No. 207.

Tlw accurac~' of adjustmcnt of these coils is 0.1 % on direct cur­
rcnt and about 0.570 at J.500,000 cydes. The wirt\ used has a practi­
cally nil !.I'mlwralilre co-cfliripnt of rcsistant:(' alld ('ontains no iron.
The ('U!TI'nt tarrying capaciLy of lite olw-tcnth ohm uniL~ is Olle am­
pt:f('. Llwt of lhtl one ohm units onc-quart.cr ampt:re. LhaL of tht: tl'Tl
ohm units our-te.nth ampcrf'. and that of thr one hundred ohm units
five-hundredths amprn:.

Oial s\yitches are used in place of tlw oldC]' and ll'ss satisfactory
plug method of eOlllH,(,tion. This e1irniuat.cs t.he inCOll\'cniClIce of til('
shifting (!f plug". and also I,heir possibk loss. Tlw,m switches havI'
lIlulliplt'-IC'af cOntilct brllsll('~ with each leaf making indr,pendcnt con­
laet. The ('w.ls of thl' (;onlu('t leaves ,H'I' so eut lIm!. tlwy arC' 1101. "an­
gl"nt. to tht' path of travel. thereby preventing the cUlting of grooves
in til/". conlact SIIH.lS. These switches have a low and constant resist­
ance, ('\'en afte.r long use. I\tlrntinn is called to the fact that each
decade dial has clcveJl contact. st.uds, H z('ro and tell S1t'ps. This fea­
ture is cspeciully important wlu'n working aL tht, upp('r or lower ends
of a dial

TIlt' ('abinet is of polished walnut. fitted with a copper lining to
shi('ld til(' r/$istance uuils fmm outside. electrostatic fields, The panel
is of polished hard fubhf'r with engravcd Iet.tering. A complete wiring
Iliag-ram is also engraved directly Oil the panel. '.I'll(' metal parts arc
finished in bright nickel. -Insulated binding -posts ,Ht' lIsed t.hroughout.
A lig-ht filling woodcn dust coy/'r i;; fUrrJislwd with each urillgt' t.o pro­
tect the panel and switches wh/'Il not ill liSt'.

OpcraLiou

The three general classes of nWIlSUrl'mcnL.<; to which this hridW'
is adapted are dil'ect CUIT/'llt rf'si"lancc: by the WheHL"t.onc melho(l,
inductance. and capacitanec. For inductaJl('c and capacita!lc(' ltll'a~­

uremel1ts an ('~tcrnal stdmhm! is t'llIploy('d, while fOr n;sist.ancc meas­
urements 01'1' of til(' hl'idge IlI'IfiS is Ilsrd liS a standanl. The circuit.s
of t.he bridgc (~l'c: shown in (hI' diagram.

Thc powf'r sonrl'(' supplil'c! to Lhe bridge is connected to til(' bind­
iug posts ITHlrkcd BAT. For direct clJI'renL resistance measurements
this ;;oun't' is Of\(' or Lwo cdls of a battery. while for capacitance and
indw,tarl('e measurements an alternating ClUTf'nt, snure;> must. 1)(' used.
The altl'l'tlating CUIT('Ut. should bc of known and const<l1lt fn'qul;ucy
and free from harmonics. 'I'll(' Gf'Tl('ral Tl.utlio Co. Tn)(' 213 Audio
Oscillator was designed fnr this WOrk.

For (lirc('l ('lJrrcllt l"I'sistanc(' mcusurem.'nl.;; a sensitive galvano­
mcter should bf' used to indicale. the balance point, This galvanomc­
ler is conJwctf;tl bE'Lw/'en the GAL V binding posts 1 and 2. Wben an
(lll.t'rrJaLing CUl"n'nL sOllr('e is supplied La the bridge in capacitance ami
iw!uctan('t' mCUSIII'CnH:nl.;;. a sellsitive telephOllc rcceivcr 01' vibrali011
galvallomct('r is used to detect. the balance point. This dotE'ctor will
hi' eorllleetcd Lo either the GAL\" binding posts 1 and 2, or 2 (lurl :~

dcpcndi!\g- on the eonditiom; of balance.



To make a direct current rcsistunec mcaS1Il"CmCllt by the Wheat­
stone method the resistance to be measured is connected to the bind­
ing posts marked X. A short circuit bar is placed between the STD
binding posts. Arms A and H arc usc{l as ratio arms and Ann C ad­
justed to obtain a balance. TIll' unknown n'sistancc is then f!iv('!1 b~'

the expression l{·
"H.x= ---. He

H"
1"01' il\duclanc(~ and capacitance measllI'emcnts the bridge is used

as an impcdarwc bridgf'. lhal is, the bridge is simultaneously balanced
for resistance and !"f'actancc. The inductullcp or capacitul\('(' to Iw
nwusurcd is connected at X and the inducl(I1lCf' or capacitance standard
at STD. [11 this case Anns A and B an' used as mtio anTIS and Arm C
is a ('olllfwnsating resistance in onl('r that the bridge may be in balan('e

G

~
; ", "

~
; "; ,

D,
RIGHT .1-1-10-100«>

E o---.----.J

BATTE: RY-05ClllATOR

for resistance as well as for reactancc. \Vlw!I thl' telephont's, 01' vibra­
tion galvanometer, are ('onneckd bctween GA LV binding post;> I and 2,
this compensating resistance i,<; in series with thl' standard. ami whrn
the telephones arc connected to binding posts 2 and J Litis compl'Tlsating
resistance is in series with the unknown impedance, The l'omprnsaLin,g
I'('sistance should be connected so a,<; Lo be in series with the impedance
fHn'ill~ the lower resistance. At the balance point the following rela­
tionships {'xist bl,twl'(,Tl the unknown and Lfw slandanl impedance.

Ro\.
Jndllclaw'l' nwasurcmenLs Lx=---.1.8

nB
HE

Capacitance llle[lSUrrmCllt;> Cx =---. Cs
HA
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Uscs

The Type 193 Decade Hridg:e is d('~..igned fOl' gell('ral lahoraLofY
lise. ~~Ol' WI'CCl. current. meafsllreme.n\'fi its principal usc is as a Wheat­
iitonf\ bridge, The COI,lIlccl.ioIlS fire such, however, that the different,
arlllS may be used illdcpemli:ntl~ as standard decade resislancc uni1s.
When used U$ Ull impedance bridge the t'unge fol' capacitance meas­
urements is fl'om 0,003 lo severa! microfarads, and fOl' inductance
meaSUl'('menU; from 3boul 20 mieroheflll'S to several henrys. When
making Il\t'aSUl'cment....; of small eupndt:Joocs or lal'g(~ induGtuoelis the
sensitivity of I,he bridge may be increased by using in the d(ltedol'
circuit a telephone tnlllsl'OrllH'I', such as the Gent'rul H.adio CO. 'T'YPf'
166. The hig-h impt'c1ancl' $ide, which is lnlll'ket! SEC. is connected
across the propel' GALr binding posts lI1Id the Lelephonc reecivt':ff;
eOIlIl('(:tcd :Jcross the low illlpedalll'e sid(\. Si.nce all of the rtsistUIl(,c
units lIrc wOLwd ntlll-indlll:Lil'cJy und lo ha\'c vcry low di~Lributcd

eapacitancc tIH')' arc udapl(.'{l for use at radio frcqllenci(~~,

Since tile bridh'l~ is so <ll'l'angcd that. the illdi\'iduaJ arllls ,H'C aeel's­
sible, u~\: muy bt, mude of lhe prilwipll' that in diugonal al'm~ a cap:Jci­
t.ance will ba.lance flll indudancl', 13y lhe COI'l"t'l.It choice (,II" the
inducWllce or t'Upacitunce standal'd, the bridge II1U)' be made dircct
reading in I'ilhcr cnpacitalJl"t' Qt' inductSJI(:c. The pn'('ision of such
mca;;ul'tJmclIls ii; that. ()r the ;H!jlJ~hn('ntof th.. bridge. lJanwl~ 0.1%_

Trpl'Ln Dlwade Rridge. . " , , 8125.0n
Size 17" x IO)/Y x 5", W('iKht 12% lbs.

e(.de \V('l'{l ., BI(;OT."

T~'pc 21:{ _>\ullio Oscillalol'. . ..... , .s,n.oo
OilJ1cn,;iOIlS 6" x l,;{~ x 5", \Vrjght.l}2 Ib:;.

Ct)de Wurd ., All(;J~rL"

Weight 2 lbs.
Type 166 'TelCphOllC Trallsl'Ol'ml'j'

Sizt"l 2%,~ x 2M"- x 2,l4....
Co<!(: WOl'(l .. TOPIC."

'''estel'll ElecLril; Heceivl'l"S (T~'JJe I002C) ....

... woo

. .... " ,SI2.0r1

The pl'oducts of the Gt'ncral nudio Comp,lny CO"(Of a I:omplel('
lill(, or radio unci 111ccll'ical laboratory apJl~lI'l1tllS. Informat.ion and bul­
letins vI' special apparatus will hI' Sent on l'cqut)st. Ot,r line includes
the following: Yal'i(lble Ail' Condenficrs, V('l'nicr COnclt'ILSeI', Stand­
arcl Condemwl's. D(~ca<le CClndenscn., Val"iomelllr~, Standal'd:> of In­
ductance. S\'IJJ1dard...; 01' H('~i"lancc, Decade l{l..'si"lancc 13oxe~, Wavc­
meters, DI..'C<lde Hl'iclgc. Capurjt)' fhidge. Slicle Wil'e Bridge. '\lJdjbi1it~

Meters, Hot Wil'e ill(\lrl's. (;ah'anomcters. Thenllo-Couplt's, Tt"!rphonc
Tl'allsJ'Ol'lTIt'I', :v1i:;('I'llunl'()u~ Appal'Htlls,

IThis Bulletin Rl'pluccs nuUctin 4051

S/(l/ldardi:r fin General Rudio Apj)(lru/as Throt/(Jhou/.
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'-.1.1-.1"11111 \1, \,\1) H\DIO I.\BOH\TtJ!n \PI'\Il\'!'I,'"
(. \\lllllll,r;..:. 'I \........ 11'111 :';I·:'I"I'.'i

HI I.I.ETI'- 100t

T~p .. 21()

L\I'ACITY 1.mIDGE

l),'S(' ri II t i1111

"1'111'1"1' 11:1" Ion/! 1...... I·u U !Il'l'd f'JI' '30111(' ;:;illlplt· -~'t'l !'t·liabll' llwlhod
')1' 1\1l'''~lIrjllJ: \'np:witancC':o; u,; low ;1..; a f('II' mitTOllli(Tofarad" with a
pn'ds.ioll .,1' ul II'a,,\ mlt'·lt'lrth of illlt' pl·n·(·]ll. Tilt' df'sirllbilil,'" .}f
H ('oH\l'ni,'n1. rf'lia!Jl('. ,!lui accurate ml'lh"d uf "lIll1plU'itig IIII' lo~~(''' ill
811laH "'''rllpl,·.... of di,·h,I·lrie.... I1w' also long IWl'1l rl'('ogniz('d. It.. wa<; It)
Ill('d th,·",> Il!·,·d~ that tIll' (;('l\f'ral Hadin CI). T~pf' ~16 C.q'lwity Brid/!{'
\l'lb (k... il!lll'd.

n",JlIl'I'IJ III it.; ,.;illlpl(·.4 forlll. Ihi .... I)l';d~(' /"t11lsi",!:<; ur a Wllt'iil­
stlJlIt' HI'illf:l' l'in'lli, with n,,,,islalH'I'S in Ihl' ratio arm..; alIt! \':tlltll'ilalll'('s
ill lh,' IJllklllll\ll Ilncl __ lanrl<lnl ;lnll __ , Th,' C"!lllflIPtt· ilITall:';"IIl"lll is
,.,1111\111 lJ~ tIlt' dia~rarn 011 P,IWI \,:\:1,

'1'111' lllllll! ~olll'n' E i,; the' Cf'llt't'al IbdiO) 1:", T~p,' ~I:\ IOOO"t'~dc

.\udill Us~'ilbl"I', dt's''I'il...d in Bull"till 71~, Thi,; ..~{'ill;lt"r is l'()ll~

lll'c'1l'11 III 111\' irlf",t kr1l1inals \C·' (,f til(> bl'idgl', Tllt-.,(, tl'rlllinals
Ir-,lIl 10,1 ....hi"ldpd 1"'lIlpartlll4'lIt eontairring' an inpul Il'ansliwlllI'l' whn."'i('
IJl'iln;It'~ is gnllllld"11 al it" mid-point, Th\' prilnar~ :lIlt! q'I'lllld,lry
lI'indill~s of lhi .... tnHI,;ful'l'lI'l' ,!r1' s!ri,-Itlt-d rl'lI111 t'adl ullll'1'.

Th(' bl'idW' (,il'('llil c'ollsisl.s tlf tIll" l\\f' rali.. ilnll'; i\! nllJl 1\'. Hlld
till' al'lII~ \ ;lJld H ill whi('h Ilw slaudanl ilrlll tIlt' IlllklUJ\\11 l'ond('ll~"I'S

111'1' pbl'I'11. TIl<' jlllU'lion III,iIlL nf till' til" ratio ,II'Iil'; is !{I'nUndNI.



TI ...,,· 1,lli" ,11'111' an' 111,111,· HI' "I '·qll;II,.·~j~l<llW'·Hllil' ""l!wl 'Ill Ihlll
"'lIl! ... t" r.·,I,,, ..· tI jm!ud<IIIlT and Ih,· di~lliIJII,,~1 "'I"lIil;,'II"·. \
rll ... II'~1. hll\1 ,'1 ..... ; 1'''1\ i.l.·" 1,,1' ;.. I;lill~ ,,·... i... \.III...• II nib I" "illwl' Ih,'
\1 'It" arlll III "ld"1 I" g"" ~tll,,11 :llIt"lmh "f lllIlo;.laru ill~ \ f"'Il'
dial ,1"",,,10- 1">·"i,11I1I'·'· 1",\. Ill!' 1I1Iil' "I' "hid, .1"- \.ltt(,"-PI·'t~ Ih'll·
illllill li\,' 11,11 ,li ... tnh"t,·,j lill!;ll'ilo1111 ,. ""ik i... al,""~t'd ", Ilwt il Hlay
1M' .·"lllh·,I.~1 ill ..ill lilt' \ "1 I: ;11'" hI IlW.'lI~ .,1 IIIl' ...I,ild! I. \
~·u,..ili,,· 1.-I'·pll"'1I" 1' ", .... '"~ ;j 11101",,1;;'11 ~'11I"11'''''''''·1. i~ 11 .... ·11 Iv
;1,.10'1'1 III!' I".inl ..f b"lalll ". rhi~ tI""~'I"r ,·,,'Il ....·"·d III Ilw " ..id~(·
th'·"II:.:I, .1 Ilolll,f, '1IIlt'l" II h;d, 1M'" ;. 1-'''0111111,·01 I,id,! I,,·, II",'U tli,' prill •. ll.1
;Iud ~'''·lllHla. I II illlli:l!!~.

'I'll" ';11."11'1 nu.I"I";II:.! II ... I!lulp' IIllil~ i, ", 1",Ii... I...d v.alllllt \11
');'Ill,·t, lin' .,f 1'01;:-111"\1 h"I.1 rllhl,,· .. ",1111'·II"I.I\'1II.-1Il·l"Iul-'. TIll' uwllll
pal'''' ...... lilli,lwtl ill hri:.dll llid,.·1. I'h,' iull·,-i", "I'll ... ('"IHud I, lilll,,1
Ililh l·r'I'Il,·I'. b".pll'l"'d III 1I'l.lin Ib 11"li"llI'd Hlli"h, 'llw Ili,III).:. ., ... \\t,ll
a1'\ thl' 'ep,u';ll;' IJllih "f IIll' I"id!!.·. I" 111t"4111~hl~ ...hi,·ltl.·,L ("'1111'''''''
inl'lrlletioll~ ;UT"lllpally ",II'1t IlIil!~'"

0lll'ra I iUII

~itlt.·" il i~ dl'l'i,·,'d III d"l"t'l lIlilllll.· .. h'IIII-:'·' ill l'h;i....I,IlH'(· ,Hid
('ap.H·It<lIll·l· \lith lhi:, hrill).:,· it i" \,...~ .,,....... ·ulial lhal ";lI"h IInil o( tl,e
h..idgt' 1.11' 1"t'lhlrut'lI'd I,. ~i'I';' n ....ultalllll.,.\inlllill ....,II~itilil~. II is
31.....\ \ " ..y~ illlpl!ltalll Ih"ll Iht· "",p"l~ "'1111'1',' Ill' "f I "II~Lanl fn'(ltll'tll'~ alld

fn'!' (r"lIl Imnlluui,..... B"!iaJ,l,' ,..·:"IIIH,'''' lilt' 1"'\ ~Illall dlUllgI" or
l:UIJo,.·....ihlnl·.· (',Iunol II" ohlailll'!l ul1l.,~,· th,· 'lJPI'I~ ... ",n·,' 11:1'" a purl'
1')Ilf'. II i, fur Ihi... r'·a .... m lhal IIU' T~lw \". :!I:\ \Iltlill lJ'>l'illalur i..
1'f'l·IJlnIIH'Jl.t"d (Iii' 'IM' \Iilh II.i ... Iwill;:I'.

'1'1](' 'N' (,r a :-llPJlI~ Irall~(IJflI't'r, in ... lt·,HI "I' "II/l1I"dilll-' III{' audio
oS/..·illator dirft'll~ ;11'1''',,-... Ihl' nlli" :11"11I......lid... ill II ... Pl'lIllt' .. ulwralinn uf
Iht" hridj?f'. \ ... I.i,-ll!. ph""'d 111'11'.""11 IllI' prilll;I'r~ ,,11I1 -'('t,(\lId.lr~

\lilldill~ Hf lhi.:; itlpul Intll~(lInllf''', p... ·',·lll~ '·rn" .... I\hieh \llluld I...
l'Huscll h~ l'ilIHwilallc,' to f'<lrlh IJ( lIlt' :-llflPl~ ""UI'4',·. Itl '1I'dl'I' Ihal II ...
,)('ltiltilll~ ill.pn·""'I·;1 W·... I...... t·".·I, "f IIH' rll!i'l amI'" "r II .., 1'l'i;I~n' ,lmll
I..· l'tillal. Ih(' j'IIlt'lillll I'l"illl or 1111''''' arub ;mll ,.1 .... , Ill.· mid-Jloi ..1 of



Ill!' i"plll II:lIl,t"'I'I'll'I l,nlll<U,\ i"'l!r,,"ud.·tl 'I'll!' II'" "f;1Il illl,ul Ila1l... •
l"U'III1'r 11lt·,..·,',1·... III" 1,!II;l1.:'· "1'llli"11 I" llll' I,ri,l).'" :t1111.... a 1"'.1 dl',ir·
;lhl,' f":llllt.· ill II." Illl'U"lrt'IIII'1l1 ,,1' "'Jll.l1I ';.l':Il·ilall"·....

~iUl'" II ... lllq .... I.II .. , "I ... II,.tll •• 'I'... 'jl"Ill,· ... :.1 luulI ntl,·... 1" hid.
Ih.11 "I' In!lll 11I1'''''11I1, It,f.lr:.. I... I..·ill;.! IhH.lHIlI ,,11111' il,.. cI, ... j,:.I,J.·

th,.\ ,I lIi;!!l ill'I~',blltt· ,1"It'd", 1.. - 1l ...,~1 In .1'-11,,1 .. Ih,' 1,..1:.",,· I~>illl ..I
11,,' I"ill)!,·. \ ... III" 1I1I1,,·.I.,rll" ;11 IlIlIU I"\tI,· .....I ;I p.li, "I ""'II ...ili\,'
1"]"phOIll' ,,·t.·i\,·,-... i.. ,,"l~ ,.1' Ill" ..nl... "I' ::n.lIun "IUH'. il i.....\ ill"111
11,:11 Ihi, i, Ii", lu\\, FOI' Ihi.. lI'a",," :. 1.·I""lulIlt· ',all ... j"'lIll" Ililh it

pI'illl"l'~ illll,j·jlllrlt.· lit" ~\H'JlIllI ,,11111'" .1I1l1 it """,,"jllll~ iIlIlWd;lIw,' ,.,
~U.1I00 "hili" I" '1""11 Ilti... ilrr:tll~"II"'lIl Im'\id,· ... ll ... ",.rr'·t I illll,,·t!:tIH"·
ill IMllh II", luid!:, :tlul lilt' 1.-l"I,h"II" ,i"·"i,,, .11I" ,",J~"'" it 1"" ..i1.I.· I"
"""1'1 a ,,'1\ ""llallllifl"n'Jl('" in ,"'ll'I.li.,I. "11'1, :, ... Ihal I"ll..".l I,~ III"
1I1lIlitl:llwill,l! ..f lilt' ",lId.'n'.·1 ;11 Ill'" In III" ,'\1"111 uf 1111" hlllldll·tlth III
;1 Irli.'r"mi'l"f:II,,(1 \ ,hi.·I.1 ... illlilar III Ih.lt I,f Ih.' input tr'lll ... funlll·r
i" llla/·,·d 1)0'11\,','11 1111' I,rill'''l\ lllill ... ,'r·('llllar~ Ililltlirl~" It! 111"'\"111 lill'
inlrllllllt'li,," (If ,'n-"I-'" '·:lIh,·t! b.\ ,,"l ..id,· ,'ap'h'il:t!l{',·.., 10 '·:Irlll.

\.., Ill!' bridgl' i, dl·"i).'III·,l priltlaril~ f"r lilt' "fllllpal'i""u "f I'quul
l·tlll,t/·il:lIl'·I·... til" f:lli" llrln __ HI'!' Iliad., 1'{lulil. \ \ariabl,' ..,Iillll!tlftt Itl\\
I..~.. ('HlId"lb"r "'ll'1l ll'" Ihl' (;"IIl'r;tl H,ldi" t ". '1'\ lit' ~22 I'l't·l·i ..i"n C"ll­
d", ..... ·r i.;; 1>:1111.'111;11" 'lIhlptl11 fw II .... · in 1111' 'Iamlard :lrlll .,f II... brld~,"

Til., II'" of '~lllal ral;o ann... "jlho"t an~ ..,,,i,dlt',, 1II:,kl'';; il "os;;; iIJI.. lu
adju,1 111/'''''' artlb \l' ..~ '11'I'tlr:II,'I~. lIml i,....lln... Ihal Ihl';" i..l.llIU·
\Iilt all\a\ ... 1M' .'111\-.1:11I1. :-iill('l' tl",~" ralill ;.rlll" an' "\HI'I" fllikt·. all\
Ch;tll~t· 11; iIHhll'l,tlw., '" 1·<lp:wil:IIIC.· Ililh frl'lp'I'lll',\ II ill I~.· lilt' -;fllll;'
in (':11'11 arlll. :llld "ill hltl" IH' r'hllll:llIl 1'11',','1 ,m 1111' Iml:HI('" "I' IIi"
hlidgl'.

II i.. It" \ "f1"11 ll""in.lltl.· It I ,';.ltillalt' tl \ "fllit·, nJlld'·Il ...I·r II It"..,·
lola I t'alla.·il:wt'.· i... of 1/11' "nll'r 1'1' l!tl"l'" ",. fllur lllinolllicIOfttrad...
V,II" Ihi,., "or~ Iht· bricl,l!I' i, lir... 1 hal;lIlt'."/1. thin).! • ;q.lileil.mo·... "I' Ihl'
IIIdl'r "f IIIUII lllilT"'lIi,'l"lIfar:H!' If 011" .,f lilt' r,'.. i"lam'l' 1,1Iill ;trlll,
Ilt'n' III Ill' i!l'T"" ..,·d tIllt· p;t1! in uri" 111"11",111.1. i.r. fl'UIII .;OtHl 10 .;l/(J:j
VlllllS. Ill!' Ial io of IIIl' ,·lIp,u,ilHlwP... \1' '111.1 II!' dl:lllj2t'd :u·t"lnlin~l.\.

\l'hidl is :J 1'1t:1II~" uf 1Il1!' 1IIi.'''''lIlit"1'ofarad. 111 tI!'fI",. Ihal Ih(' ralio
anrl ... lIla~ lit' d':tll;!"d ill Ihi.., IllaBlll'l". ri'..,i ... lalll·" IIl1ih tlr" ",uPllli,'d \\ilh
II... brill,!!t·. Th,·...I· unil ... llIa~ hi' atld,'d tll ('ilhi'/' ratio arm. \lthollj:h
lIlt' ..1.wdanl,'tluiplllt'lll of 1'110'11 brill;!j' imlllllt.... 11m..' "f lilt"'.· r'·... isllllll'('
uni", '<ll:l'" III ,l!i,,' hili".. tof Illlbal,lll.-im: of .Iltll •.11] aUfI .1. IIJ1'~ ,·HI.lll·
flll'lli ... lwfl to, ,l!i\,' .t1I~ r,.li" (I,·,i ...·d.

Irl "rd,'I' III ul)llIill (l h:d,llll"" \\ilh i.l \.rid;.:r· ..I' Ihi ... I~IIt', Ill!' n'·
o.i"tltIU·(1 as 11.·11 a,., III" ''':It'lltW'{' til 11,.,1 I,,· ],al:III,·(·.1. Ttl pro\id.· IlIi..
rf"'l.i..,lann· lJal(llll'{' a fUll!' diul d".·"dl· r,·,.;i,.;Iull!'1' lIllil m:l~ Iw pl:u'l'd in
t.'il hI'"~ th.· \ or H arlll. TIlt' ...hifl i,.; rlll"lt, IJ~ lIl\',llb of a ..ill~l,' s,lildl
l'lClllt>d /Ill IIII' ..id/, uf tI... I·'lllin"'. TI ... 1I"t· of thi, dl'('adl' rt""i ... If'lI.,/·
p""\ iliK a l'tlll\ t'lli"nl 1111/1 .1.I'Ilr:II.' Ult'all.., IIf llll'il'U";lI)! did.'tlrie
1.0:-....,....

\ ...d ..I' op'·I·,dill).! ilblnlt tilll'''' 1·.'\i'rin1! ill tld:til il.., lI"l'''' HIlll
f,p"rali"'1 i... ""IIJpli",1 \Iilh ":Il'11 brid;:I·.

11'rt~" n I I
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1'110' T)11l' ~1h l'III"h',I\ Bridg,· i~ illl i,hll'IIIIII'111 I,) Illl':l1l" of
\\hidl "ap;II';1,1II""" lip I" .... '\",;11 mi,n,r,It;III .. ";111 I~· mp;l..,ul'I,d qllll·~I.\

,\tHI ;IlHH:oI,'I.\, II 1"'" t.I" .. al .." 'I IIW" .... "I lIU'a"IIII11!.' 1"'I';lI'lta/lp'''' a~
"," ... 11 ;I' ;. I"" llli'IIIllli'·I ..f,ll.ld, I.. ;, pl""I""11 "I' "III' Irllndn'(hh Itf a
lllin"IIlHI.,I'.II,1I1 .... ;11•• - II", ,lid,.. II,. " ......, '·'I"i,.rl"lrl r."i..,t,IlICT III
Wtlll 1')01.,,,, ,';,11 I... 111.·;, ..1/11·11 III.HI 1111111 1\llb Ihi.., IJli<l;.:-.·. i' i, 1.. ,.... ilJl.·
Ito "hlaill Ih.' plla'" ;'II~I.. "I l'tlIUI"IH'I'" .., I.. , "1111':11"1' diI1"'''-1I1 di,·I... ·­
I,i,·". Th., 1,'..,lill!", "I' ..,maH "1Il1,,1,·.. "I' ,·;,lth· ''I 1110- ,llId, "f "'1I11"·(a·
1111'" l'lmll~'" ill Ili"Io""li" j" IIla,I,· "".., 1""111"" I,t II ... ~"II ..ili, il\ "f Illi.:
ill..,lrlJIIll'lI1 \11 "\;lIl1pl" ,ot llti.. bthl 11'" I' ,I 10-.. 1 111:111" "11 :; ..11111\.1"
,ot han\ 1"1l1,IH·I. IllO' ";'1111.10. \\Iudl \\" .. :\ illd,,·... "111;11"" ,lilt! ""I'-I,all'
illdl Illid.. \1;,.., I'bn~II,,'III"I'1l I"" Illdal ,,1.11," \1:; I I· IJli.....allli'Io­
1I(l11 ,I (';'I';lI'ilalw,' \If II ~I. IIIln"llIi'I ..I.Il'illl, ;'1II1 ;I pl.;I~" ,Ill!.!!,' Ill' IH'.
\\ "1'11 1'.·,lI.·d I.. lUll F 11ll' l'If';I,-il:IIII" Il:ltl ill, ",·....,..1 ,,, l:l.~:i IllIll'O­
lIlirl'"l'anul,.. l'lId Ill'" pha .." :llIgk I" 1 ."",."",'

T\III' ::11, 1,t1P:II'it~ Ihidt:\· SlhlJ.nn
nilll'·II ..i'lIll; [.;~ \ 11" >; -,' \\ ,·ij.:ltI 1711 ''',

( :"11,, \\ "nl .. ('I \ It ~ "

T'III':!U \l1di(1 t hi: jllalol $:t:!.lltl
llillU'n~i'Ill .. 6~ \ 111~ \ :;., \\"i!!hl 11:!II,~,

Codl' \\onl" \1 t;EU"
T~I* ;?~:! 1'''/'I·;..,i''ll t "nd.. I1 ... ·r. \1:1\. t~ap. l.jnu \1\11'. . ~t)O.HU

I)lm"lbi'fll~ q., Ill.,· >; lW. \\I'ij!hI15Ih,;.
t:otl.' \\onl" f:OP\L" ~

T~pl' 21hL BullLlII·illj.: COlHh'll""I', \It". ('ap, 1;)011 \11\11", S2~.OO

DinwlI....it'lb 712• \ 71/ '\ 11 11", \\,·jj!hll-J III......
Cude- \\ ord .. CEil \H ..

'1')1)(' \61) \"rnil'f C\lI1d.'n... ·1' 8.00
ni"lO'n~illl1.. :i l ,·, PI~' :!'I·' \\"jJ.!ht "'1110..

elKlt· \\ ul'd .. l"I Inn-"
T~"l' IfJO~C: \\1'~1"1'1I Elr'dri" D"t1hlt· Il":ld u".·,·il,·t-~ $12.UO

'1'111' pnldul'h of 1111' 1;1'III'I"al lluditl l:flllll,all~ ""\t'l' a ('oltl!,I!'I\'
Ji,ll' vI' hiA"h l'r('qUl'II('~ .-adi(l Inh(ll'all'l) (IPpill';llH"'. Inf"rm,,\i(11l tlml
hullt'l ill.:. 1'1' "p''('ial app::mllu ... II ill 1M' ·nl ('II 1"t'CllJl',l. t lUI' lillt' indUlh:s
111~' roJlv,", illg: \ t11;:lhl,' \ ir I .11111,·1, '...... \ .·rni.'( (:{~I1("·,I.... ·l'. SI[lndanl
t~ond..nsf·rs, D,....:ld,· I:. 'lI(kll...·...... \ ari'lIIwll·r.." :-'lalldal'(l~ \If I ,ulul'l anN',
~I "liliaI'll.., Ilf Itt·,i.. tltn(·.', n",'wl,' It,·..i"IHIlI-'· It"" '''. \\ ", "lllt'I;'N,
D"('adl' Bridp-,·, C:lpil,;l~ Bridj!l'. :--lill" \\ iI',' Bl"itl~,·. \llllihilil) .\\f·I,·rs,
Ilul Win' \ Id,'n;. {;ah HI1{'llld"I'i:. Th(·flllll-ColJplt·. Td.·plr"llt· 'l'1':lI1S­
f'lIlil~·r. \li"""lbll"'"I~ \PI'III"IIIIII;.

\11 pri,·.·.., ill thi.. hulll'lill ;l1'!' ..,ll'il'!l~ 111'1. "'lJltjl'I'1 III I-hang.-' "ifll­
"ui nvli,·(·. F. {I. B. (:Hlllbrid~," \ltI ...". 1';, ..1. ,,11.lulel ;UT,UIIII;Jny "rd"r~

rl"l~ln 1)(·...... "1" IfI firllb "illl ,,11<'111 'II,' !la'" 111.1 all"illl) ~'IIl'lll'(l :11"'1l1ll1t",
I nlt~ 1,lh"r" i",,· ill.. tt 1Il·1.·ll ",' "hall II ... · IIUI' "II n jUd!-:IIlI'1l1 n'~!(ll'(lillE=

1I1I'lhod of ...hil'"lt'll!.
iThi... BlIllt'lin Tl'l'lu,"'''' HlIlIl'Iin ll)ol

SI'lI/dardi:r j," (;l'IlI'rul Hculiu I/IIX/ru/,l ... '1'111'(11/(111111/1.

11'''1:,' U~, I



GENERAL RADIO COMPANY
\IANm;A(.,lJREI\S 01"

EIXCTHIC\L \,D H\DIO LABOIlATOHY APP!\H\TlS
c'-\\IBIUI>GE• .'II M>SACHl"SETTS

BeLLETI" 501
~=====~,;;;.:..;;,;~

•

Type liO'

1-10'1' \VIHE "JETER

•
\11 in:,it'UIlH'lll. for the ll1Caf;lIfCIlWnl of ('Hrrcnts at hi~h f"('{lllt'lIl·il's

must 11ll\(' il" inductClllCI' and capuritancr kept as small us possible.
Ili~h illlprdall(,(' would CHlIse the l'eadin)!s to ,'ary with fff'quency.
For rnaTl~ !"udio frl'qU(·tlcy lIwasurcmcnls a suitably df'signcd hot win'
Ullll1l('l.Cl' ha~ lilt' ll('('('SS,Hy chanH'lerislics which purticuludy adapt it.
to this work. It should. howl'\-!']'. b(' n"'('oglli~.('(1 thaI. a hut wir(' urn­
nwlrl';1> inh('n'nll~ u 1('$5 accura\.t~ instnllllf'ni. than those of till' moving
coil I~p('. whic]l of' COllfSf' are impractical for measuring CUIT('l1l at
high rl'('qllt"ncic~. In OUI' typE-S 12i and liQ Ilot Win' AnunctNs
cill,('rul dl'sign ami good wOl'kmanship have produced all insll'unwnl
whkh is ('l('('ll'i('all~ and llH'challically good. I'ugged lind rl'liuhlc. Tlwsl'
meler'S. parlitulul'1y til{' galvallomelpr l~ pP. which is Ill{' 250 milli­
ampel'P :-izp uncalibl'alcd. arp used \ery {'xt.ensiv('ly in wav('tl1cI.PT'S



and similar oscillating circuit;; for determining the resonancc point.
'I'll(' TYi>e127 meters are uSNI ('xtcll,:;iw'ly for measuring till' radiation.
filalll('nt and plate currents in ('xl:wrinwntal continuous WlW(' trans­
mitting stations. The T~pl' 170 lllrirrs haH' found a "ide- ll~ ouL;;,ide
of th£> radio fidd. The~ are u">f'(l as lransfl'r inslrUIll('nb in ~e-n£>rat()r

tf'Sting and similar wor".

TIll' npanding >strip in th~ ml'll'rs is of thin platinum. w as to
pl"('\ent o~idalion. It is so proportioned thaI it "orks at a low t£>lll-
pl'raturc and is of low r('..islall(,(,. Thcse arc t\\O hif!hl~ df':':il1lblc e
feature<:.. since UIf> fOJ'llll'r l.K'rmit.s reasonable 0\ edoadinJ! without
burning out. and the lall('1' minimizes the losses.

Th(' t~pe of ll1Hltipl~ing" adiml is ~lJ(:h lhat a more- unifurlll scale
is oblt\lt1e(1 than with nHln~ hoI. win' 1ll('!.eI"S. Thesc Illl'ters ha\c been
cOlTC(;ted for temperature so tlwt. th('I"l' is ver'y little shift uf 1'.('1'0. Any
rll'ccssary correction ma~' 1)(' rnadp by adjm;ling a knurlc(l scrow. This
type of instrument is ('quatl~' uecurate on (Iired ur alternating- ('III"1'('l1t
of an~ frequency.

TltCSf' ioslrwnents an' madl' ill two general sizes. T~pe 127 is
thr smaller. 01' three-inch ::i1.l'. and is made in three t~ pes. portable.
front-of-ooard mounting and flush mounting. T~ I>C 170 is the large
<;ize and is made onl) in tht' poI·table' l~ pC'. It is Illountrd in u polished.
walnut case and fitted with ('arr~ iug strap.

The T~pe 170 meters an' madf" in til(' sizes li'<l('(1 below. The
T~I)(' 127 meters m'e illustral('(1 and li~tcd in BuJlc'lin 916.

TYI)[ 170

•
Price

821.00
22.00
22.00
22.00
22.00
22.00
22.00
22.00
22.00
21.00

C(lse

Portable
Portablf'
Porlable
Port<lble
POI'Ll;lbll'
PurLabl('
Porlabll'
Porlable
Portable
Portable

"-eight 16m;.

Codr l\ord

E'l LT
EYOI\ E
E,ICT
E,CEL
EX I·:wr
EXILE
EXIST
EXPEL
EXTH I
ETIIEH

HUllge

100)1. A.
250 ;'II. A.
500 ~1. A.

1 amp.
2 amp.
:\ amp.
SLImp.

10 amp.
20 amp.

Gal\ anorneter

Dimensions

[ I'n/o.'"(l 5111



•
WESTON J\I ETEHS

Supplf'lllenting OUl' own lillE' of hot win' Ull'ltlwll'I'S, \If' cun supply
\Veston direet-('urrent volt 1ll('lf'J"S. direct-curn'nL llmrn('l<'rs and thCl'mo­
llmmeters. Tlw;;(' meters arc all the 3· si:.:c. flush mounting \\ith black
japan finish. The~ are similar in appearance und intcrchang('uble with
our TYI}(' 127-A hot win' ammeters. The quality und standards of
\\ {'Stun nwt<,!'S are so high and so well kno\\ n that it is unll('{'t'ssary La
deS('rilx- llil'1U in fllltlwl' detail.

:\h.H11'1 301
DIRECI'-ClIRRE,,"T VOLT.\lETEHS

ThCS(' llWlers arc mude for t.wo gC!lcr.J1 da~ of sen ic<' - low
muge. for d('lf'rmining the filam<.-nL !)(ltcnlinl of \llCllUIll lubt's. and
high mllg"('. for determining piali' pOlC'lltials. Th£' Illost popular
siz<'S aN:':

Runge Code II'Qrd Price
]0 \olls Autobath $8.00
15 'oils :\utobask('L 8.00
50 '"oils Autobattl(' 8.00

100 "olls Autobat 13.00
II igh('r ranges using ('.:I.ternal shunts ma~ IX' suppli('d. if d('l,;ired.

Pri('('
810.00

8.00
8.00
8.00
8.00
8.00
8.00

GOlle II ord
ALlto~alc

Autogage
AutogasJ..ct
Autocab
Autocoffel'
AulQ('Omb
AutOCOllplc

HWI(JC

5 milliampcl'('S
100 milliampf'l'l's
200 milliamperes
1.5 amperes
3 amperes
5 ampercs
10 amlx'T("S

'Iodd 301
DLH£CI'-Cl:HHEXT .\:\I.\lf:I'EltS

Plate and 61amenL CUlT('nL IIIcasun'ml'nls al'e u~ lI('("($S3rv as the
('Orrespollding ,"oltag(' m("asurf'ml'nls. For this sen icc th(' \IOdcl 301
direeL-eul'l'('T1L ammcters al'l' to IX' l'('C()mul('ndOO. Thc most useful
1'U nges arc:

[Pog.. 5151

.I.
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.\1<)(1t'1 125

TIIEH 'I()-~\"I\1ETEHS

"lwl"(' {luid.llf'N> in nun ('111('111. and 10\\- ffi"'lN ('Il{'rgy consumption
an' iml)()rlant f{'l.lhll1..... \'1' rttOlllllH'nd lhl' u;:,(' of lh{'nno-ullullel.t'l's in
phu't' of hot II in' amllwll'N for m{'a.surill~ antenna ('U1Tcnl$. The
\\~Lon \lo<!('! 125 tlwrmo-amnwh'r ha:. til(' ".amI' O\{'rall dimcn"ions
as til€' \Iod!'! :~Ol dirN"l-<:urf!·nlllwl.l'rs. This unit~ in 5i7.1' and ap!>t·ar·
anC(' gJ"l'all~ add.. to the' allradi\l'll('S-"; of a compl{'l{'l~ equiPI)('(1 cOlltrol
pallel. Till' \10<1(') 12~ lI}("lf'1"> an' mad!' in the following sil.l'S:

•

RlIup'

1.5 all1pf'rf'S
3 amp('r<',;;

;; UIllI){'rl'S

lOam p{"rf>S
20 ampcl"(''J
115 milliamp...rc Gah anOllwtl'r

Code "'ord
Thiazin
Thibet
Thid,ish
Thiclt
Thi('n~1

Thi('I.~'('

Price
$17.00

17.00
li,OO

18.00
18.00
18.50

Till' prodlll'lS (If tll{' (;('Ill'ral Hadio Com pall) cover a complete
line of f'1(>ctrieal and radio l3boratOf~ apparatus. Information und bul­
letins of spedal apparatus will be sellt. on I'eques\.. OUI' line inl"iu(!('s
til{' following: \ariable J\ir C.ondpllser:;:. \ernier CClIld('llser, Swnd­
nrd Condrrlser:-;, Decadl' COll<!l'nsrrs, \'arionH't.('r'S, Starrdard~ of In­
duclarH'(', SlflrHlal'(ls of nesisll.lnr;('. Decade Hesislance Boxrs, Wav('­
Ille-te'r;,;, [)pcadp Bl'idg-r, Capacity Bridge. Slide Wire llridg"f', Audihility
t\lclf'rs. 1101 \Vir(' \1('1('1'S, (;alvulIOlrlrlf'rs, Tllerrno-Couplp. TelephorH'

TnlllSrOrnWI', \li"et'llarwO(ls '\ppanlills.

\Thi", Bullt'lin rl'plu<;cs Bulletin 50:j]
S/all(/urai:p IIIl General Hadio !lpfX1r(jlll.~ ThrouyllOu/

[Pfl~l' 5161
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TIlt' Typl' 17-t W:I\'{'Illl'IC'I' i5 d('~i~rl{'1.1 for J!('llcral u,::c in COIll­
1l1('rei:l] lIud eXI)('rimcnl:.1 l':hlio st:llions. It.; ('quipmcllt is !'lIeh that
it i,. flelapl('d for ll.~C' wilh l'eC'ci,"illj! Or' tr:lll;:mitting set,., employing
('ithN dnlli!l('(1 or lIJl<!:llllpN] waH'''::. hs s<,lf-<-omaincd. diI'CN-rC'adiug
fC'allllX':; 1Il;lkc thi", in~trlllll('llt p..·lrti(·uhlrly \":1111:lhl(' for ('Qlllluercial
work.



:\ hot wir(' /tll1v:\Il0!1ll'tCI' i", u.'<("d for illdir!ltill,l!; IX'SOJl:111('(' of
tran;;mi1t('(1 si;rn:t1., of Sln'r:l~t" illt(,llsity, whill' for \n'~k ,<:il!:uuls a
cl'ystfll detector :IUt! binding posl;: fuJ' tl'lcphoIW': arC' proddC'd, For
producillit d:lllllWd o.,.cilhlfiOll!o\ or known WIlVl!I(,Il~tlis, ihl' \\';l\"('lIIctcr
i" equlpp('d with it hiilh frC'qllC'llc'y InlZZ\,l' Opf'I'llling on n baltcry
11101l1l1cl! 1,'iillill tll£' W(l\,('IIlC[l'l' l'fl~C, 'j'll!' (,,-will:lling cil'l"uiL f'OII:;<i"!,,,
or 1hrcI' ('oil" II·il h :1 I<1'II'\'IOr swileh nlld 11 nlriflblc flil' condenser, Thi",
("olllhin:lli{lIl !!in'$ a "'U\'(,\Cllglh t'flllJ!:f' of 13010301)) ll1('Il'l'"" The
indu('tnTWt' I:oil:< :m.' h:lIlk-II"Olllld ill ordl'r 10 kCl'j) Ih{' di;;tl'iuuIN!
('llp;lcity tI minimulO, Thc coml('llsl'J' i" our low lo~" Trpl' 239,
{'(lllipl~1 wlth "Iow-mulion ~(,!l.I',

P:,\I,tir\lbr cart' 'ill!' I)(,(,ll Jri"I'1l 10 the 1Il(,f'!I:\ninll ('on'::lmtlioll
find to Ihe nppe:u";llw(l of thi" ill;<trlllllrlll. All of th(l I'quipm('nt i"
1ll01l1llPfi Oil :l hanl rublX'r P::Ul(-'! :Ind I'lIdo-.{'(1 in (l poli,.:]H'(\ walnut

tarryin,!! c-:l~t' fitlPd with 10ek fllIIl kc'Y. The IIlClltl P:lrT~ llf(' finished
in poli"hrd llicl,,('l.

OPERATION

TIU' dIal fill whiC'h !l.I'r dl'flll'l\ 'h(' thl't't, w:lwll'IlJrth ;:-('f\lr~ ('01"­
],(-,>:]lOlldiu,e; 10 Ihl' 11111'<' IlHllIf'lance ('oil" is mounler! dil1'rtly nbo\'('
till' "!ll'hlhl(' C'ondt'll:<rr till/I i." railf{'Jl('(1 10 ,hc 1'0101' piau' ;;:h:\h, The
":j":"~ ;HC illdi('~ltl'(l hy 1!1(' numlX'!1' I. 2 fiUlI 3 elll'rl,,-ed (m ,h(' jXl.nel.
Abo\"{' thl' jrah'lInolll('ler is 11 "'Wildl ('Il:rr:l\"(-'tl n \XGE. \\,i,h poillL'i
numbCl'ed I. '! and a, "l'hr"(' tI1l"('(' point;;: COrl'Cc:pOluf rf"'!l('('li,·C'I.,· to
til(-' lhl"et' 1\'l\"('!enJ,:tb 1<(':lIe,.:. Tim:;. whell til(' \\'nvctll('tl'l" ii; $el S:ly:lt
aGO II1l.'lt'I1', R("llh· I is U:'wrl aud tIlt' rall!!C' ,.:wiu·h set Oil P{\illl I. In
additioll 10 Iltf' thrC'e \\':n'e!englh :':C:1](',,;, :j, ~('lI]{' c11yided into onr
lrundn'd l'qual di"i.<:;ivlI": if; pl'()vidrd, This f;(':lh· i,; simph- pllll'l'd f(lr
I'd(-,1'('I]('(' :lnd is ['OI!\'('lliClll in mnkillj{ certain JllC':I<;'UI·{'llll'nl.':.

TRANSMITTING SETS

III c1rtermininj:! lhe wliwlellKlh of :t tr:lIlSllli1till~ ;;N, the r:m,!.!."C
switdl ,..hould 1)(' H't on Ihe POilll ('o\'erillj! t h(' Wtl w!ellgth s('~I(' within
\\,hit'h lilt' IrllllsmiltNI wan'lt'!I~lhshould fall. Till' W;lH'JlH'(CI' "holl]d
then bt, hl"Ought IWIlI' [h(' I1l11iUll ill(lU('I:lII('(' or till' tllltenll:l OJ' A:rotlud
1(,3d of t]l(-' nan:omill('l". By Itll'ninl! the knul"1rd knob m:lrked lX­
CHE..\SE W.\ \-ELE!\n'J'H. the \'Ill"iable (,Olll!f'll"'I'I' ",ill !J(' fOlated,
\'flryin).!: lhl' I\"H\'C'lull).!:th Qr the 1I'<l1'l'1l1l't.Cl'. At 1'l',.:onnl\('(·~J1)fltis, the
point II'h(>)"(' the w:I\'r]('lIgth of till' 1\'<I\'('llJ('tN Ii< lhe ";1l1lL' as thal of
lhe tran<;,lllitiC'r -the III lxilt)um :lIno'ml of f'll('l'i!:\, will hf.' II'nll!;f(lI"l'ecl
from the II':lll"lllilting !'l't 10 Ill(' w:t"('lllet('L Thic: poilLl i,. indij';lt('d
by:l lIl:lXilll\llll deflecti(J1I or the hot lI'ir£' galnI1l0111C'trl'. Cnl1:>,lIol\"­
('\'l'r. should 1)(' l:\k(lll th:11 Ihe W;I\"{'lnelN i~ llot lUll nelH':I pow('rflll
1r:IIlMni\lj'I' be1'UIl5'e an ('xr!'sS Ill\lOlllJl of l'lIt'!)!:r IWI." 1)(' Ir:lusf('ITetl
10 the W:l"f'm('fl-'r, C';lu;:-illl! tht' J!nlnlllO!llctl'r 10 hurn Oilt. It will IX'
round Ill:ll with tl sharply IUtl('(1 Ir;lll"mi\te:', ptt.rti(,lIbrlr wlli'll llsill}!



vaCltlltllllll)('s, that fli(, n~on:lll(':(, PQllll is; \'('ty sh:i1'p, 'I'll\' <:onc!('ll$Cl'
nll1$1 hc l'OI<llecl slo\dr.:'Is the Jl;ill\":'IllOlllctl'I' Ill'cdl!.! \\'ill:<lI"ing fl'olll
~l'lY) tu 11(':11'1", full scale ami Iwck ag:1in ove:]' :1 \'CI'Y slllall l'allp:c of
\\':lwlt'll,g-lhi<, [I' lhe ('ondt>llser is mWletl 100 l':lpidly, ,ltl' I'C8011(\tlCe
poitlt will be pa:>s('d thl'ough \\·itholll beinJr nOled. 111 ,lli' ('asc of:l.
hllZZl'I' 01' ll"ansmill('I' of 811mll 0\11 [lilt, stlflki('lLl ('llCl"j!y lila,\' 1101 be
mdi:ttcd 10 O]X'l'llte t hi' trnl\"alllJllJ('tt'l'. In this C:'ISI', :l p:lir of t(']cpholles
should Ill;' l'onlw('t('t1 10 1hc binding posts marked T'~L. Hi'SOl1ane..:
\\'illlht'lll)c illdimh'd by IIlnXillllllil inICll;li(y of l'"i~n:l1 inllw li'lC'phollC!;.

RECEIVING SETS

Two tlll\lhod:'l of d(\t('rlllinin~ the \l'1l\'t'lUlll!lh of 11 l'('I'ci\'ing ;:et
1I1hy Ill' cll1ploYI;(1. 'I'll{' fir:<t, lhe 1'('lH:tioll lll(,lhod, is applic:tble onl.\'
to 11 VlIl'HlIlil luhe l'ct'eidllJ.\ f':d, and thell (ntly whell [111' 1:;('1 ii,; o$cil­
1:1till~, TIl(' lI"[l\"('ll1eICl' ;;hould be bl'Ou.ght Iwar thr l\1l1inM illduetanN.l
of Ihl' I'('('ci"ing f':ei. Ih' tllming tIlt' I,:OlldmlSN of the wn\"('lll('t('J" ~1

Sh:ll'P l'!il'k will hl' 11l'nr;] ill 11ll' head pltOll(,f; of the l'('('('ivinp: set :It
til(' poinl 11'11('1'4' lilt> ('Omlt'Il,o;N p:l~;ses tlll'()llg'h til{' l'l'SUll:11lC(' POillt.
The \\'Hv('I~Il,l1;lh lI'o\lld l!lell be 1"('11(1 on IllI' ]1l'oprl' s('al(', 11. 1:< \lsunlly
!l(,('CSf'::ll'," 10 It:\"e til(> \\'n"('lIIt'ICI' q~lite dO:'I' lo the l'c('('i"illg: :::I't, As
Ihe axis of \h(> I'oils in Ihl' Wll\'('melC'1' i:< p:\l,:t1lcl l() IIii' pall('!. :\1Id
eXII'llds from from 10 I'('at' of the <'1I:;l' dirct'll,\' hl'IW:l!h the fl:ll­
qllOllll'I('I', best l'l;'suh... :lJ'e usually obtairwtl by pl:u:ill14 Ill\' l'ij..dll~h[l1H\

I,.'{I~(' of ,he \\':lvCllleh'l' paralld to lhe IIllling ('oil of rlt(' rl'cddllg sct,
WIWl'C il i!: d(,f':it"\~cl to set an ilHlll<:II\'('I~'-('OU1)1('d l'('('('idn~ sC't

:\1 :l Iii-finite wa,'ck'nglh. thc W:\\'l'I'IlC\('j' i'hould b... $'1'1 :n lhal 1I";)n'~

!l'l1g'1 h :111d th(' :llllellll1l. eil'cuit of th(' rc('('ivillJ! >:('1 iJIWnccl. T[li'
~/'(,Ol1lI:l.1·." of till' I'CCl'i\'in,g sct should be 11djllStl'd cith('l" by l1l(':'In" of
1111' itHluci;ll1('C' ()J" tonllellSCI' lIntll the r('ltcliotl ('lick is; Ill'arcl in the
IlI':u\ pholles or Iht, l'I'l'ci,-ing set. '1'111' lI'a \'l.'ll)l'ler' i;; lhcll J"l'Jl)nn~d

111111 L1u' 11nt('ll11:l l,il'I'llil l'c('orlneclcll.. Tilt, :\nlenna ('in'llil 1"lLOll[d lh('ll
[)(' VIlliI'd lltlti\ a c\i('k i-s again hl'lll'd in lhe \w;ld phOllC~, Thi:< \\'il\
indicate thaI" tltl' pl'imat·y amI s('{'ollllar} ci!'C'Uil" ot' the l'C<'civing: sC't,
:lrC botl! IldjW<LCd to the Slim!} Vtl.lllt' lind LO lil(, val Ill' Sf'! on lhe
W:lV('llH'tCl". This method requires, of COlllf':P, til:lt jill' 8('1 he
oSl'illutilig c!\u'ing adjlJstllH'J1t.

Wlwl'e :I 5in~k ('in:llit I'I'c('ivi:tl!! 5/;'t is 11,~I'11. 1hI' :\lltl'lll1(1 lind
j!l'(llllld ,'(jlll"t('tlioms should I){' It'ft on. The HIllin!! ('OIIl\('n~('I' is val'i('ll
1111lillhc t'l':!etion di('k L" hl'ilnl ill Ihe lelcphtlllC 1'('('1'1\'('1'8, As with
lhe irldlldiv('IY-~'Ol.lpkd n,:<'ci"iuj! ~Cl, lh(, \':H'IlUlll l11bl' 11l\1.~1 he
{l;,:('ill:ttillg while tIll' w:!w!I'!IJrlh lldjUSIllll?lIjs :11"(' bl'in/!; lIlade,

.-\ mll(,h ql!il'k\'r hut illij!hlly I('~;, a('I'Ut'!lll' 11"11.1' \(, adjust till' r(>­

('I,jV(:I' is b\' 111~'1l1l"; of Ih,' buzzer 011 the \I':\\CIIII'tl'!', TIll' \\'Il\'t'llIC\('I'

i;:: 8('1 at til\' (\(>"ir('d wan:'lclll1,th 111111 the hUZZl'l' Illl'llNI Oil 1>,1' 1I1l':1I1~
of tl1(' hll;f,Z('J' ;:\\'itch, The l"eeei\"lJ1g st'l should thell IJc :hlju,,!t'd ulilil
,11(' maximulH inicilsity of bUlle!' i'i.!!:n:11 i~ !l('111'(1 ill 11lf' Iw;\d phOlll~,

Thi,. nwllmll of adjll~tlnl.'nt is sinlil:ll' lu 1111lin~ t'l :111 II1I'Olllill~ ;::i~lllll,
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l3I'ClIuse f)l' the ,;cllsiiivc tyflC of bUlIlI('r lIi;,C(!, it Illily be fOllllt!
that on tlll'niUIl; tlll' buzzer switch no Hound ('all be ht·,Hd. The !)uncr
fHljw:.tillg ~('J'(I\\, S11Olll11 be tllrllCd to Ihe l'ip:ht or II{L until the bllz:tel'
:'\t:H'ts 10 Opl'I':,(e. H the buzzCI' will not opemk, makt, ecrt.ain t.hat
[11(' hnltL'l'Y i.,:> in good ('oll(ll,ion. When a WlIV('ll1C'tel' i.<: :::hipIWd. 110
hattery is pltHll'd ill the \\'lIWllleLI'l', but one is shipped ;;cpal'atel~"

'fbi:: 1IH'lhod is 11,;('(1 to Pl'('\'('1)1 dl\1lWgt' to the Wl1VCJllL'tCI' in (':"15(' it,
should 1'(>11l11in 11lltlflCd ror a long llllll'. Dr.\' c(']1s kept t'OI' :1 long
time ill :\11 illvt'rlcd Or 11Orir.ontnl positi(m will c1ct('l'iol'ftte and lellk:
the W:l\'Cllll'I('!' i<honh.l. accol'ilingly. nhnl.""; he slul'cd .50 I.hat tht: (,OVl'!'

i~ 011 top, thuf.; "('('pill}! tilt> hatttry ill :1Il u]Jl'ight position.
The: dingnltll IlHlunled tn thl..' c.:OVt'I' ,~holiid he :'<ludipd l:1\J'd"lllly

ill ordcr 10 IIlldf't'"l;:lIld the W:1VClll('h'l' ('ireuils. Thc foul' pane.l thumh.
SCl"(~II'S should be 1'C'ulo\'cd and the pt\llel lifted from thf' caile, The
ill:;;idc of the W{l\'cllwlel' shoull] be exaIllined to hUCOJll('. familillt" with
its rnc('ltanical opl!ralioll, but llnrl{~r nO c.:in'nm><lallces ::;hould adjust­
nl(:~III.S bf' :ltLl'mptcd, :IS ihcy will ;llft'Cl tltt' culil)t'ation, rill' huzzf'r
hatt('l".v "hould he pUI in plnl'(' before replacing lhc panel. ii, lI'ill be
noted I.hftt pnlvif'io)1 !la:, bel'll llladl' on the' plll1('1 for all ('xtcnHl,l coil.
This i!rrangt:lllcllt is to enahlt' an addilional {'oil to he u!'cd fOl'spcl'inl
wOJ"k. Umlcr Ilortlll\l condit.ions the shOt"1 r'il'cuit b:lt' bclll"t:cn tlw
t.II"O bindillg !>l)sts Inflrked EXT COIL shonld not be removcd. Thi>!
il' t I'll(' evell wlwn Ihe lt,tcphollc receive.rs HI'l' conllccted tot hl' t(>J('phun<!
hilldin~ post~. This hal' is )'(~movt'd onl~· 1I'1wII an extcrnal ttJi} is used.

T,\'p<, 174 Dire('\ Headil1p: WaWlllctCl'", .,. .. SUS.OO
Code Word ~ "WITTY,"

OiHl011Siolis W' x i't X1)". Wrighl, HUlbs,

The pl'Ocll1('t:; of the Lit'lteml Hadio ('omp:tIl.Y CQVl'r a complete
line of radio and elC't'rriclll l:lboralol'Y :1l)IKl1'lllIlS, Info1'l1Mt,ion Hml
bullet ins of spul;ial nppUl'attl:' will lx, :'icnt. un l'CqllCSl. OUt' 1inc includ(·s
the following: Val'illbl", Ail' Con([cn",cr;;, Vernier' Conclemf«'r, ~tand·

;'1.)"(1 ('Olldcnst'l's, Dl'cade C'on~lcM('I'S, VIlI'iOlllclcl'S, St.andards of In­
(]ucwnrc, Slandal'dli of Heeiswnce, Decade Resist.ance Boxes! Wll\'e­
ll'l\~tCl'S. De('adc Bridgl:, C'aJulcity DI'idl!C', Slide Wire Bridge', Audibility
:\-It'let's, Hot \\Ii1'(, ;"!('{(:rs, OlllvnnOllll'tt'I1;, T1lt'l'Illo-Couplcs, Tdt'phOllC
Transfol'lllCl', :\Iisc.:('llancoll.~ .\ppnl'fl(II!:i,

All pri('01i in this bulklin aro slri<:lly 111'i" subject to changl' \\"ith­
out.notief', F. O. B, CfllllbridgC'. i\ln,~8, C:l:,h should ac('ompallY order!>
frOll! IWI'Sons 01' finn:; with whom we han: Ilot already 0PClICc! nc­
eOllnt", UIlle;;;;, othel'll"isc iniitrllelcd we 1$hall Ui;P. our own judgmellt
l"('gal'dillg lIt(·thud of shipmeut,
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Type 305
COMBE\ATION WAVEMETER ANI) FrLTER

\\"ith the large number of broadcasting stations operating there
arc few locations where it is not often desirable to eliminate sollie
interfering sUllion. Unless the wave length separation is large this­
elimination can seldom be oblaincd by the usual tuning methods.
Oftentimes there is general interference which it is desired to reduce.
These results may be al.:complishcd by the use of the Type 305 RadiO"
Filter. This instrument consists of a tuned circuit inductively
oouplecl to a coil placed in the antenna circuit. To use this filter it
is ncces&,ry only to connect the antenna ami ground wires to two
binding posts on the input side of the filter and the receiving set to
two binding posts on the output side. 1\11 necesg.'ry changes in con­
nections arc made by a single selector switch. As this switch is pro­
vided wilh an off position the filter may be left permanently connected
and used only when dc::;ired. This selector switch enables the filter
to be used as either a rejector or acceptor without the necessity of
changing a single external connection. The condenser is a special
model of our [ow loss, gear controlled Type 24i with plates shaped so
as to give a nearly uniform wave length scale. The coils arc wOllnel
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with sufficiently large wire to give the circuit a low decrement, and
the number of turns of the arllenna coil are controlled by the selector
switch. One of the valuable features of the instrulllent is the wave
length scale marked dire<:'lly on the condenser dial. This Reale.
calibrated to within 2C''c. not only aids in the setting of t.he filter. but
also enables the filter to be uscd as a wa\·clllcter. The scale is cali­
brated from 150 to 500 meters. which is the working range of the
filter. The entire equipment is mounted on a bakelite panel and
enclosed in a polished walnut cabinet. Thc meral J)<'1rts arc finished
in polished nickel.

~ 17

r:!:J r.i:J
• •

~
O'lLTt/l' 1K<:.sn O'lLTU' "!.(:..su

riC-I I'IC.2

OPERATION
The filter can be used with any antenna connectcd receiving set

to improve the selectivity; thc improvement being more noticeable
when u>:c<i with thc >:ingle circuit type than with thc inductively
coupled type of recei\"(~r. \\'hen used with a crystal recei\'er the
operation of the filter :s quite >:imple. but some practice is necessary
to get the best results when using it with a regenerative tube set. es­
pecially when the Parallel Filter is used, The external connections
are the sallle for all uses of the filter. The antenna is connected to
the binding post marked A and the ground to G. The binding posts
of the receiving set that ordinarily would be connected to antenna
,wei grollnd should be connected to the two filter binding posts marked
REC. SET, When the white indicator line of the filter selector switch
is set opposite the contact marked 0 the filter is disconnected and
the receiving set may be used just as if the filter were not pn'sellt.

1. THE SERIES FILTER. When the selector switch is f'et
opposite the contacts marked 8 or 5 of the SER side. the connections
arc as showl! in Fig, I, I L will be seen that the filter is cOllllected in
series with the antenna. If the wave length scale of the filter con­
denser is then set at some point such as 360 meters any incoming
signal of this wave length will be prevented from reaching the receiv­
ing set. This is due to the counter-clectromoti\'e force set up in the
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resonance circuit of the filter. The dTccti\'cncss of the lilter in cutting
out a station depends on the sharpness of the LUning- of the station.
For this reason spark stations cannot be eliminated cffceti\'cly by the
series filler. The parallel filter Tllllst be used for such C<.l<;cs.

When it is desired to eliminate a single broadcasting or other
continuous wave station set the filter switch at 0 and WIlC the recei\'­
ing set until the undesirable station is received with maximum in­
tensity. Tllell sct the tiller switch on point 8 of the SER (series)
side and tum tile wa\'(~ length ,:cale slowly 1l111il tIle ':\atioll disappears
and comes hack again. Rotate the dial back and forth, using the
vernier knob, until the point of minimum intensity is fOllnd. LC<lying
the filter set at this point the receiving set may be re-tuned to what­
ever W<l,"e leng-th is desired. If this wa,·e length is 11Iore than 10
mcters away from that of the interfering station usually no inter­
ference will be experienced,

If the interfering station signal intensity is small compared with
that of the desired station the filter switch lllay be set Oil point 5
instead of 8, These numbers refer !O turns on the coupling coil.
The more turns used the more effectivc lhe filLCring action, but a
bro.1.der neutralized band is obtained,

\\'hen CUlling Ollt an iT1lerferin!:" station hy the :<cries connection,
there will he no reduction of signals on wa'e tcngth~ differing by a
few meters from the filter setting. Thc wa\c lenj{th of the interfering
station may be read from the setting of lhe filter condenscr dial.

2, TilE PAR.\LLEL FILTER. \Yhen lhe selector ,..witch is
selon the PAR (parallel) side lhe connections are as shown in Fig. 2.
It will be seen that the filter is connected in parallel ,lith the recei,"illg
set and forms a short circuit bet\'"C('1l the antenna and ground. IIl­
coming !'ignuls of the same waye kng-lh a" that for which the filter
is set build up a voltage acro;;s the termill<lls of the filter which is
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imprcs~('d on the input of the rcceinr. Signals of all othcr wave
Icngliu; arc not in rewnanc£' will} the filter and pass {Q thc ground as
if short circuited. It will thus be seen that "'hen set for the parallel
po;::ition the lilter will permit only signals of one "'a,'C length to reach
the recei,·ing:;ct. These si~'llals, howc,-cr. will be reUuced somewhat
in strength. clue to ilIHl"oiclable losses in the filter circuit. SO that it is
possible to usc the parallel conncction only with signals of at least
mooerate intel\~ity,

\\'hen it is de",ired to rceci,·c from a single slalion only set the
filter switch at 0 and tlille the receiving sct so as {Q rceci,·e the dc:;.ired
station .It ma:\ill1ulI1 intel1:;it,-. Sct the filler switch on 5 of the PAR
side and carefully turn the win'e length dial until the signals arc again
heard with maximum intcn:;ity. Further impro,·cment will be ob­
tained by re-ullling thc receiving set and making any further re­
adju,.rnwnt 1l{'CC,..""ry on the filter. The best results will he obtained
using the parallel connection aftcr e.... perience is obtained in the re­
tuning adjustment;;. The tuning of the filter is very critical and care
must be taken in making settings.

The parallel connection will be found particularly helpful when
it is desired to listen to a broadcast program without the annoyance
of radio telegraph interference,

3. l:SE AS \\·,\n;:l\IETER. \\'a\'e lengths of receind signals
may be mea,.urcd directly with an accuracy of 2%. To do this set
the filter switch Oil 0 and tunc the recei\'ing set to the desired «tation;
then set the filter ",witch on 5 of theSER side and turn the '\"<1\"e length
scale until the ;-,ignal dis.1.ppcars. The reading on the wavc length
dial is that of the incoming signal.

Type 305, Combination \\'axemeter and Filter S2S.00
Dimensions 8"x91~"xi}l.i". \\'eight i lb;;,

Code \\'ord: '·F.\IRY:'

The products of thc General Radio Company Include lIot only
thosc listed in lhi:; bull<'tlll, but also radiO and elcctrical laboratorv
apparalUii. Inforlllatic)ll and bulletins of special apparatus will be
sent on request. These in:;trulllents include: Low Loss \'ariable
Air COl1deJl~ers, Precision Conden"er, Vernier Condenser, Decac1"
Condenser, \'ariorneters, Standards of Inc!n::tallce, Standards of
Resistance, Decade Reliistancc Bm.:es. Impedance Bridge, Capacity
Bridge, Slide Wirc Bridge, Audibility l\'l{'ter, Wavcllleler;::, Ratio Arm
Box, Galvanomeler SIHlI1t, Hot \\'ire Ammeters, Recorders. Ampli­
fiers and l\liscellaneOlls Apparatus.

All prices in this bullelin arc strictly net, subject to change without
notice, F. O. B. Cambridge. :\la;::5. Cash should acCOl11p:1I1y orders
fr0111 l)Crsons or firms with whom we have not already opened aCCOlllllS.
Unless otherwise inslruCted we shall use our own judgment regarding
method of shipmcnt.
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G E'\EJ1A L nADIO COMPA,\)'
\1 "I I II n 1I1ell'" 'IF

I·:I.I·J Tillt \1. \\11 1l\llIrJ I.\UtlH,TOln \I'I'\H\TI:-;

l \\111111111.1 \1 , ..... " III .. ET....

Bt 1.I.ET1'\ :11 '\41\E\IBEU Iln:~

T~ I'" ttl
I'UECI~IO'\ 1:0,\1)[ 'SEIl

(n'UI'·II:-t' ..... Ihl,.1 fh ..hlull'lnl ... allli few pn't-j... j'JI\ IIW'hllrl'IIlf'IlI...

IlIlhl 1.,1\ f' ItWII~ (pattin·... 111.1 thLl~lh fllllllil in tlrdinar~ laht)nt1t)r~

l"IUdl'Ihl-IOS. 1"'11 \al'iahl,> ... lalUlanJ ... it i... \·......1'111;:11 that tilt' phllp,.; I,,·
"'lJlIil'il'J1lt~ riJ!id :tllil \\t-Il "'p'll'I.t! "01 Ihal llaodlinj! the ('(md"'I ..,'r .... ill
nlll ,';111"(' a dUIII!!t' ill c'UII,witilll"". It j,.; II\)t alull" i"ul1i('i"111 Lhal tlH'
1'"111'1' fm'tur Ill' t,,\\, bul it i... 111<:0 illlfl(Jrt;1I1l lhat llj1' dif'If>i'lric' lo,,:-w-:
Iii' ","I,... 11l111ialJ~ (""lhlallt tlinul!,!huHI tht' \'Illin' nlll.l!'· nf llw I'Illldrll<;f'L

Tilt, (;,'n"I";l1 IiIHli" (~l" T~I)f' :?:?:! I'n~'i"inll (~lllJd!'lb"!' i" ;nll'lldl'(l
f'll" Ihl ....., Ilia,','" \,lIl'n' I'rt~·i.,illn i" ,....",·lIlial. r:lllll'!' Illiln f',r U'>l' as "II

(lnlillar~ hd)\Jrtllllr~ j':\lwrilll"III:ll l'OIld,'II""'''' In ih d...... if:'ll, 1I1f' O\t'­
,·h,lI1i"al a" '" "II ,l" IIll' 1·11~ Irit'al f{'ailln'" ha',' n~·t'i\ 1'(1 "1)<'1'ial alll·nlillll.

\IEf'11 \ \If'\!.. Till' plalt':o an' of Ih'a,~ alllrni/llull. "idl'l~

"'!'p:iI''lIl~1 h~ an'lIrrtld~ Illn1o'd "1I'U"l· ...... 'llld firllll~ damp,·,! 1)('1",,>,>n
sllh:.(rlHrial (,.."I rtwtal '·nd-[lllItl':'l. \ :.k,'1 shart. \:arr~ inf:' til(' nllatillj.;
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p!;,I ..... lunh in ,·olll·-,h.II,,·,1 1J....lllf· Ill.'arim.'..... 'I'll.· ;ulju,llIU'1l1 I,.
1111'1•• '(1 afll'r lilt' ,·"ntl'·IN·" h", 1..'t·1I .... uhjl't,lt,,1 I" a !"I·lalillll 11-""1 Lv
in'II,,· Illl' 1'1'111"'1' ""arill!!: ill "t' tilt' h"arilJ~"",

'1'111' rlthll'~ pial,·.... ,ll',· 1111'11",1 b~ a "OWl allli it,·a ... Ihu"i!wnnilling:
fillt· ront!"ltl. Th,' \\prlll i Iwld ,,~ prill~ 1'·II.... i\,1I ill ptJ'oilioll :I1win"t
th.· gf'ar III PI"I'\I'111 b... I.I.I h TI,i .... i lh,' :>;tlllj' Illt'lhllfl u......,1 in al'('ul1l.le
e1i\ jilin!! I·llp-inl.... Till' rol.lli"l1 lIwnliolll'fl "IIlI\!' indutli'>- L11" \\01'111
allcl !!,'ur .... 1 Ihal 111"\ aI'" \\t.1I "OW illiu pla('(' Iidorf' tilt' l'ttlldf'nM,'r
pa::...'>f'-. in'olp,'(·lil'll.

ELI·:r·TU 1(' \ L. '1'1... ....I.IIM pia'" ;l ,,·lIl"l~ i, in~lILltMI from
I!le ril!id ,·lId-pl.,!t·..... ,all'~il\j: lilt' rvl;w ;h"- ·Illbl~. IJ~ "'Iwf'iall~ ....'·I'·I·INI
alld 1I"'al,"(1 por...·bill 1,1,,,1.... \' Ih,·..... · hll ... ·I.. .... un' ....1ll,,11 in \olulII ....
and ph'l"'d ill a \\I·al.. Ih!ll~\,,!'~inl! I'If't'ln'lSlatil" lil'lil. 1111' 1"lllllpll'!'!' 113"
a \i'!'~ loll' ''''\\I'!, fad,". ,IIUjl, ilt 1000 \1\lF.

\\ hl'lI lJ ... illl! lhis ,·"lull', .....,·1' in Illl·a.;urillj! lIlt' P"\\I'1' 1':11'101' of abo
slIrlliu,!: "011(11'1"'1'"'' lilt' f:ll'l llllll tllf' fit'leI. \\ II""" ltll' f'lJI'cl'laill 'ol111111(lrt"
art' I'K·ull·,l. dtll·... 111,1 \ilr~ \\illl ("(IIIIII'II""!' "('llill~. i" (If impol'lant''''
Il('('iHl:-~' il pf'!'rnil,. till' :1 ........ llIliplilill Ihat lilt' pn·!'i ...ioTl t'lJlllh'II~"r i.; IIII'
!,tjui\t,li'lll of 1\\0 e"lIdt'lh'·I'.... ill 11'-11',,111'1. ou,' Iwillg- a Iwrf''('L ('(Hldi'IN'r
{,f \ "riahl!' (·all'il'il~. lIlt· IOlhl'l ;I ..../llllil Iht~1 "Illti!t'nq'l' \,jlll "hidl is
ih,.;()t'inlf'd all IIii' Ili.·II~lril 1o,,!·....

Tlw h'rnp"ralun' 1"!l'llil'il'lll of 1I1i .... ,'lIllIlt'lh!'1" i.... pr;;dit-all~ !lil.
Hnd tht'r.· j .... Ih! {'ILall;':" ill I·illli.l,·il~ "illl r"'~llll'llt'~. '1"IIf' "l.IlIi\al!·JlI
"'('ril"" l'('~i .... tall..."f· al 11)11(1 nd, .... ;lml IiItHI \1 \1 r. i" dppr..\illl"It·I~ 11
ohm..... TIlt' hn..II.,III"" l,oi"nll,,1 i.... aboul 10011 \1111 ....
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~l:\t.I·::-' \'\1) C\LJBH\Tlo'\. \II,.... I!"d II> Ill" main ~htlfl

I'; H :'I·ak. di,id,·d ill!!I~:; 1'\lIH,1 I'all~. I,hil,' "11 Ill!' 110fl(1 :-hafl i" II
:-"('(Ind :-('all·. Ilw ,'In·t1ll1f,·r'·Ij(',· Ill' II liidl i.~ di\ \11,,11 illtl> 11)0 "IJlwl p1l1'1:-.
::;iW'I' (1111'\"'1111\11'1,' IIII'll IIl'lhl' 11"1111 ~Ii:tfl lIlOlI ,.~ I Ill' lJl11ill "",111' lhn'u;:h
"ll!' Ilili~i'lli. IIi" p""ili'lI\ "j' II ... rolla!".' pial I'" ma., I... !"l'all Ilin·I'lI., 1"
I IKlfl ill :!.;OO. !'qlli,al"llll" 1,1,"'11 ll.h \1\11, :,irh,' Ih'''~I' :-llb-",";tJ,~

dili..ioll" 111" "'" "j' 1.11 111,.], ''1';\11. 11 i.. ";I~~ 111 \'~Iilllal,' II> (I11"-lil"1h of 11

dili,;il>ll. I':adl "<lnd'-II""I I.. "lJllpli,'1I Ililll ;, dlarl giling. Ililh 1111

a<.,.tll"al"l ,01' tL 1',,111<' ",,"d"lh"1" 1·:,lil>rali',I' al ;!h 1><11111-...
\11"1 '\'1'1,\\;. Th,' "'1I1d"lb"1 I" 11II'11I11"d "ll all illt'li HIUlIlilllJl1I

pblo·. lilli ..11t'1I ill 1,,"1'111;\1"'111 ('I".bl:,tliH" Idad,. 'I'll;" pia II' r<lrrlh till'
lop "j' II .... 'a... ·. II iiii'll i" (II' I'ldi~I,,·.1 11;,hllll ;llld lilll,.1 ,lith a "°1'111'1'
.;hi"ld. II) "rd"I' Ih111 lilt' <'011\1"11:-"1 Hlil,l b,' ""pl 1'1"1'1' I'nllli dll"t 1!Ii'
1111' ~,· .. I,'" an' I"l'ad Ihl"(>Il~1o )!In~~ \li'\'!<II\ ..... ·1 illtll Ih" alllrrlillllill 1,'1"
,\ hard fuhl"'1 mtalill).! hall/II" ,·\I1·lId.. illh' tl ... 1",\ ;llld "II)!;IW'" Ill!"
W'U-III "harl. TIll' ":llf,lill)! Ioal"ll,' aw! ,'llw! 1I1"111111l1l'j,; lIl'!' lilli..hl,d ill
poli"h,'d lIi{"".'1

'\ "ub:-;I:llllifll 'lhil"\I\!"d ",II'I\III!: (·;t"l·. I'l"",id",l Ilillt 101''' lItid
1';lI'!"~ ill)! 1I:H1dl,·. i" fIl1"1li .. lH'd II illl ;.:1('\' in~t I'll nll'lll.

T)JJ!' 2221., PI'I'('i~i<l1l (~oll/ll'Jl""" .!3lj(I,Ull
Dilll,·n.;il,lI,o; II \ I" 'I' 11;'." ,I,", \\ "ight I" Ih".

CI,th' \\ unl " D)P \ I. "

T~l'" 22\
l'UE4:bIO," \\\\E.\IETEU

ILtll!!I' ';.j-2LlIIIO llw"'r." (LUUO-I::L5 l,iIOt·~.·Il'.'i)

Tbi:- l\ill"III1'I,'1' i" d" ..Ipll'll III pn"ill,' all :IlTlJntll' ill"lnlllll'tll 1'111'
laIJ"l'~lt,\i'~ ';l·1"\ i"". ~"I ·qlni('il'Jlll~ IlIlI"lahl,' f"r )!l'llf'l'Ill Inl'a~lln'IIl"1l1

\\"11"" wlll·r·,· 11It"'i"j"n i" '·""l'lltial.

r I'll!!" 7U I



\IE.·II \ "\1(' \1 ....ill...· 11ll" '·"III/'·n...... i~ IllI' T~ 1,1(' :!:!:! ,II':-("I"illl..1
,,111'\". II i~ 111,1 tu~.·",~,tn I" r"I"'I,1 it, .1'·"1'riplioll h"r(' TIll' ",il
Iliounllll)! i... rll~,!l.·d. ,lilt! \,.Irlinll ...· ('ar,· 11<1'" '""'11 lal.."11 I.. I,",!. II. pin
all p,ull' I.. 1..''''1' 1111111 "·"11.. ·. 1111' ,'oil~ .Ir,· \\"Ulld .md lIt"IlIlI'''! ill
'lUll a 1II;IIlI1"I' Ihat IIll' IIUIl'" '''lllllll 1""'11111" """"".

EI.Et·TUlj·\I. '~I,III1LII'd \\,'\"1111'1"0 lilli" hll\.· II'" "''i'n'­
ml'lIl j:i\ill)! ... harp IlIlIill)!. Thi, hi.... IW"l1 tll"l"I,tlIpli,Ii.',1 ill Illl' T~p.'

221 lI'al,'lIlt·I,· .. h~ II ... II"'" lIf a [till I,,~, l'wlll"II'!'" anrl h~ \\i,Hllni! tli/'
;Iuludalll"l· ... Ililit ~11:t1ll1t',1 'ill,I,·. III IIIl' ,1,· ... i)!11 "f tlu· .... · illdul'l:tll,·,· ....
..I" II liil,h lJ1<'r,' ill',· ,i\ ,'. !tll"111 i"l1 :tl~" Iw' 1""'11 I!i\ "11 I" lit.· ",·,·'· ...... il'
f'll" 1,,11 did,·,·tli,' I,,,,,,·,. t"11 dl,tl'il'\IIo',1 ""Iljlt'il\. ;..'".~I !"1I1lt fad'ot:.
111111" l"I·a""'IIIII,l,· tltU'lllll1 "f "\"11:111 ill 11(1\" 1'·II)!lh.

'1'.. ill""H" a... ·HI;,.\ 1I1l11"1 ull "I.tulili"l1.... liP "\Ira "inllil, ,"l'l, ih

a huZi"'l' IIr d.·t'·1 1111 .11',· i,wotp,ut,It·d ill Ihl' \\;I\"Ill"I,'r '1'111'1"1' i, hili
WI" lilt·"i!. IIII' .al,lol',I"''' ,,~, illillitl;..' I ill'lIil. "l,il·1I '·lIu~i... h IIf Ih.'
",,11111·11....·... ;,tl itul'l,l;,ul'" ;,1111 ;, \\.· 1"11 Ilwl'lll" J!,.I\'III"llll't'·r f"r
IlIdi.atil1).! 11 lll1allp· I hi ... ,inllil i It "'IIlIP"I,~1 Ihal th.· .·"Ild.·......·r
1'1,1,,1' ,.1,'1,· tl ..• 1·••,ul,·".... ·I· ~hi,·llt. 1110' III"I nl" :.:"I\"tl'lIl1l·I,·1' •• nll 1111'
'",I ... id,· I.f Ihl' i'I,III,1111ll'" I·,.il alt' al 1,,11 11I.11·llli.11. Tlli... 111"1""111.-.
t1i ... 1UI"II.lll'·I'''' ,liu> t., \ lit i;\I;. 'll in 'tr,,~ "II"" il i..~.

:--('\1.1::-' \\1) 1 \I.IIW\T1tl"\. TIlt' ....... 1,' arrall).!.·IlI'·lIt i... III('
....Ull .. · a ... i" Ih",1 '111 tl,,· 1·1'·I·i~il"1 1·"IUI.·I'.... ·I. \111"111"11 .·alil)f;.lli'lll
c·unt·, Ul"f' IlIt'IIi ... llt'd f!l" "111'11 ,·oil. Tlu' ,lttlld;tHl, ll"'l'(1 in "allhralil1~

Ill',· d""'~I'c1 11\ 1111' , . :--. HUl't'ull III" ~11Illd1lf(k :tlld al ....o l'IlI"'~I'd ill I1ltl'
.'\\0 1;1I,')nll'\I:.' h~ .'ilt·l'lIirl~ lip f'1"'qlIt'11I"i," "I' ..;lalldal'll tlilling" fUI·k ...
b~ 1111' hannollil' 1lll'111I'l. \ ('UI'iIl'il,1 '·;llih..ali" .. dltll'l 1'"" :.!() point ...
011 Ilu' ('1)I1drll~"t' i... al " 1"ulni...I,.,,!. \\ hl'll Ilwkitl)! rtll'II~Url'llt!'lll" "I"
"oHlinlloll' \lrl\I·~. il I \",....... il1lo, til ,ld"rlllill" tilt' n'~"llalH',· poinl 1"
12 ,li\l"i,m (.f Ih.- ... ull->;:·1I11·. thll" !!i\ illl! till tll'I'III'tll'~ "f I I)al't In 10,000.
'rll!' aIN.lul.· \aIUI'>; I,f In'tllll'II!'~ 1,1"!' a,""lwt" to .:!;) jJl'r ,·,'nl.

\101 "\TI \1;. TIll' nmll,II.... ·, i... 1ll111UlII·d in l\ ""Ii ... lwd "uiliut.
I'a",- imila .. to Ihat or II... PI'I" i",ioll t ·lIlldN ....."·. 1·:l.Id\ intlw taUf'" I.. ,il
i:. 1', lns.-'(1 ill a \\alllill 1'1,,\ "1111 an t'll~nIH't1 hurd I'IIhl)('1' pal",1 ... latillf!
tilt' \\aH'I"l\p:lh rall)!I·. '1'111' It· ..lIlinttl bln'·I", an' ..........hap.-..-I thai t1...~
\\ill lit /111 til II,.. 1·llml... ·lill~ 11;1"'" ill 1I1lt' 1\[1\ 'JILI~. thlb 11I:-.. rill~ that
(·[It·h l'"il will IIh\tI'''' III' ":'11111',1'-11 ill lIlt· "'am,' /Il;'lllll,'" in II hii'll il \\jJ'"

,·aliiJn.tt'd.
\ ...lr"nJ!l~ 1~lIill \11111,·\\,,,,11 -.hipl'lll)! .'ti,,· i", fllt'lli ...h,-rl \Iilt. .·;...h

\\11\1'111+'1,'1'. :-;"I'urul" (1Itl1I't1l"ttllt'lll .... an' 1III'li,I,·(1 fill' III" (·,md'·II""'!'
an(ll·"il .... Tlti~ (';t~" i ... 'ill"1! \llth;1 l·uIT~in).:' l,ltlllll,· :uul I,H'~.

T ~ pt' 2::! I Pf"l'~'isi"11 \\ II \ "lIWI 0'1'

DIIlWll... iull .... Ol~ \ II", It w
• \\"i~dlt :~Ill) ....

1'(1,1., \\ flnl .. \\ \1 ;EH ..

TI,i", Bnlll'lin rq'I:II·I· ... !tlllh-lin ;4t'"})

....(lw.-J.-.-nli:.-, 1," (;r"rrf.-' /lfl(li" l111J1.fffllw. Tlml//y/wllf.

I', ...., -;Il!



GE ERAL RAD fO COMP \ l\Y

ELECTUIC\1. \\J) U\J)IO L\BOR\TOH, \PP\H\TlS

HeLLE'IT' 712

\UUlO OSCILL\TOU

T~l)C 213

Th(' prN'."IOIl or mo:>L aile-malin$! curn'nl bridftt' nu·a.,urcmcnl:;
is in no l'>mall Illl'u"un' depl.'ndl'IlL 011 thl' »DurN' of I)()\\('r supplied to
the hridj2:f'. Thf' .... aHrorm ~hould 1)(' praClicnll) fr('(' (rolll harmonics.
Whcr(' a baluTl('(' is indi(-'uled b~ mCIUlS of the IHlIl IIwl hod with a lclc­
phoJl(, r('(."('iv('r. til(' pn'M'l1('{' of harmonics of ('\('11 n'r~ smull rnug"llitude
will prt'\cnt thp accurotc dl'lermination of lh(' balallC(' point for the
fundanU'ntal. Tht' (rt'<luCnC) IllU,t remain oon"lanl. The supply
sOUm' 1>hould also lX' ~illlpl(' in ils ojX'ratioll. rllft100 and reliable. It
was to mecllh('-,(' r('(luirrnwnb that th(' Gl'Il('ral Badio Co. '1')1)(' 213
\udio Oscillator \\as d,.... ignr'<!.

I I'ugc ;151



'I'll\-' output of thiiS oscillulor is about 0.00 wall at 1000 (·yell's.
I~xll'rnal binding posts art' so arnlngl'<! thai thrl't' outpul \utta~es
may lx, obtaint'd. TIl(' outputs obtailHlbll' \\ilh thf'sl' 1111'('1' din'prl'HI
I'onnt'ctions an' as follows:

Poinl
Low
\lcllium
IliKh

I'vl/auf'
n,5 \'olt-<

1.5 volts
5.0 vol\.s

(.'lIrrnil
IllO lllilli<llllpPl"l'"

10 lllilliulllpC're,>
12 milliampl'n's

Fol' some l'apacilan("(' llH'aSlIl't'lllf'l1ls it is dt'sirablt' to ll.'W ,I hi:,rh
\l1!tagl'. This increased vollage lila) 1,1(' obtained b) ("(JIlJ]{'ctillp- an
indudllllCI' and capucitall("(, in SI'rif'S aeruss till' lIigh \olta)!t' otllput
lI'l'I11iHals of till' osC'illator, B) udjustill)! this C'ircuil to 1"('';OllUIICt'.
\OIt3g('~ ,IR high us 50 01' IflO ma~ IX' oblainl'll b~ l'OIllIl'l'Iinl! oulput
I('[Hls al'ross till' eondenS('1', This illSt1'l1ll1{'1l1 \\ ill 0lwrult' satisfac­
toril,\ 011 fWIll four 1,0 l'ip"hl HM,,,, 'I'll(' inpul (,W'I'l'lll is approximat('I~'

n,l:1 fllH\let"!'. When 1'1II111ing". th(' IJl$eillatol" lila) 1)(' lu'urd fur ,I (lis­
tanet' of approximately tWE'nl.~·(hl' 1'1'1'1. or' lila) Ill' mad/' silenl. by
('llt'1osing in a sound-proof I:H..I.\..

Till' I,il'('uils of this ostillflLoI' an' s.hown in Ill(' diag-rHm. Th('
d()~illg of the switdl placf'l..i lIll' H"ld ltlaglll'lizin)Z coil dirl'(..tl~ ,ll'I'O$J$

lilt' hatl('I'~. \Iso <ICI'Of>.'> 1111' bfll\l'l'~ is tIlt' primal') of tlll' inptlt trllllS­
f01'llll'I' ill :;<'l'ies wilh tl1l' mk·rupholl!' button. TIlt' 1"l'~'JIJalll·t' eil'l'uil
consist-; of lh(' st"(,,olldar~ of Ill(' input transformer. the prirn<ll"~ of
Ilw oulput IransfOI'lIl('I'. tltI' ;Jrlll,ltu]"(' ('oil and tilt' eondl'll~I'I". Thl'
output tl'ansformel" sl,'Condal') has tlm'l' laps to pl'l'mit lilt' oblaillillg­
of IlIl'el' dill'f'n'l1l output \'oltagcs. Til!' IISf' of thl' two lI'UIlSfol'llll'l"l$
pl'C'\f'l1t.s tilE' output W<I\'(' from t'olltaining all) din'cl eurn'llt ('om po­
11('11\' Eaeh tnmsfOI'llU'I" C'or'l' has 11 smull air g-ap to p1"f'\I'l1t di"tOI·tioll
of tlw WU\I' f'lrm. Sine'c, how{'\('I', tlH' mag-w'tle eil'C'llits at"!' all IIl'arly
dnbt't.l irOIl IJallls 1Ilf'1'f' Is \f'r:- littlf' nub-idt' f1~'ld. This ft-atlll"l' is
jlul"li('ulad) importanl wh('I"(' till' nscillalor is Iwing uSl'd ill doS(' PI'IIX­

il1lil~ to the bl'idgl'. The lUlling fork inSllrl'i' thai 1111' frl'f1llclll') 1)('
!'('pl ('onshlllt und at 1000 (')rlt's. '1'111' l'l'Sllllan('I' l'il"l'uil. is l'ar('fllll~

adjll~l('d lo this vntue. SineI'll1/' oscillator is S('lf·starting il. mil) I)f'
Ivrul('d al a point di~tallL from tlw bl"idg"l' and opl'ratl'd b) u ~·j\\it,·h

1)la('l'd at. tllf' l1l'idg(·.

B) the use of the fidd IlIUglH'tizilig ('oil 011 \1111' lilH' of lhl' \ ibl"al·
illg for'l.. ill~t.f'H(1 of l'plyillg 1111 its pl'l"manl'nl mag-ll('tislll. till' p\llal'it~

and illtl'llsity of the maglll·tizatioll of 1111' forI.. with I'I'Spf't.·t lo the
Jtrrnallll'(' [lr'l' pel'lllaJ1elltl~ mainwillE'C1.

SU(,('i'SS 01' failure ill tht, operation uf u hummel", 01' audil) o.scillul.rll',
Iii'S \el'~ Im'j!/'Iy ill tllf' lllitl'ophorw hutton. If tIlt' hut!.oll h('at~ so
thaI lite ()~il1atOl' cannut 1Jl' rUll indl'tinill'I)·. if thl' mljlli'tlllf'rll of Ihl'
buttorl is not pl'nnant'lll. (II" if slight rlwchUllil'al shockS {'hangl' il,;
Olwmting dml'aelf'l'iSlics tlw (.!'eillatol' ha!' liltlt· CUlllllll'reial "alul',
A distortiun of as sllll;lll an amounl HS OIlC 11\·('-hulltll'l'dlh of all inch
frum nOl'lllul mica will dcstrvy til(' pel'fl~{'\ OIX'1'3tion of til(' buttull, In



(Inler that th(' hutl(JO lIla~ 1)(' illS('ll~itiH' to Ill{'('hanictll ::;hod,.. and ~el

operate prOI)('r1~ al 1000 ('~de;. uS(' is mad(' of its hig-h illt'rtia df('('l at
the laW'I' frC'qUf'llcy. OIW side of tlw huthm is aUadH'll to the tUlling
fork b) lllf'uns of a sh(,rl, flal Spl'ill.l" TIl(' otlWI' ~idt. whieh has u

-,

QUr,Ov7

lRAlYJnJRl'1ell IOOO~~PIO

OJClLL/110R
'''''1 ~,~

O£NIRAL PAOlO a::>
O'''IJJ'«W"_.qu

proj('('liu.l' llJ(lunting P(.,.,1. is Il('ld in ~lllll11 by a ~1)('('ialJ~ dp..,igllcd
,t'lf-(:cllt('ring ~pring This (:ombillulion of "pring-ii cnables thc bullon
to \\illhland S('\('I'f' sh()('I..~. )f't it hu" sunkic'lll in('rlia so that pcrff'd
ol}(,l'atinn is oblailwd. Thf' adjlll;tlllf'nt of thf' hulloll is pt'l'llltllH'llt
and 1]('('(1" no further allf'llllon aHf'r leu\ inA" our labol'fllor). This t) 1)('

of lllOlllllillg. lop-fther \\ ith the fild that lhf' I'lectrkal ('onslanLs of the
ein:'uib haH' 1.1('('11 adju,>tNI to their optimum \alu("<. in!'ure. thf' con­
lillUUlI... tll)('ralioll of tllf' ~'illator \lithout healing.

It .. tumid. of COUl":'£'. 1)(' understood lhflt this o:;4,'illator i., 1I0t in­
tended to di~placf' tlw larg"f'l" t) I)('~ of oscil1alors u...('d \\ here S('\ eral
"alts of oulput arc "f'quirt'd. It. is inteTld('(1 ralhel' for g"f'llcral lab­
orator) uS{' when' l)(Jwpr of I!ood 1\'U\'f'form is dl'sirf'd for a sinj:dl' hl'idgf',
\s lh(' pUl"f'n('S...-; of WO\'f'forlll is df'pf'Tldenl on th(' land on lIw OSI..'illalor,
",h{'ll(!H"r a pun' wavt'form is f'S."'t'ntial till' OSC"ilintor .:.hould not IX'
O\erloadpd. Thi.. osdllntor is adaptrd for til(" thual altl'rnatinll current
lIlf"u,.,Un'Ill{'IlL" of indu('lal\("(' and rupacitalltt.

Thr oscillator is lIluuntrd in a poli.:.lwd ook box and hlls till ('II·

g-Nl\ ('il Iml..f'lit(' ptllwL The cxpo",ed metal parts ur<' finished in 1)(11.
ished lIickf'1. TIl(' (;ollll'oJ switeh is f'asiI~ u('('I.'$."ibll.' and is of thf'
('nllll'niCl1l lock hutton dl'sij!ll.

T~pc 21:l ~\lldit) Oscillator ..

DinWIIsions 6· .. 13 I- x;;;. \\ f'illht I' 2 Ibs.
Code Word .. \l'GEn ..
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T)I~ 166
TELEI'1I0~ E Til 'SSFOIUI Ell

For lllall) pllrjXN'S in a Illbor3tur~ a ...mall iron ("Orr lran~fufllU'r

of hil!h IIml adjll'itablr im!J('dallt'E' is E'xlri'IIlt'ly useful. It may Ix' lNxI

to lI{h 11IIIuJ.!{· in irnp<'danct' brid1l'C'S ('fllpl(l~ jug a lclcphollr l'('C('i\,('r to
det(>('l th,' balantt point. \\ ith this lram;forlll('f it is IlQSSiblr to udju'it
th(' impNlolJ("(' Ilf til(' l('lrphone (if('uil to th(' mo:>t sati-:fu('tol") ,alur
fOf thr hridg(' (';r<:'uil. ind('I)I"nd('lll of the t('ll"phol\l" f('('('i\ ('r impeduncr.

TIll' \\indillj.:' is till 011 011(' Iq~ of tilE' eor(', but is in two srpHr'~tn

p.url... -;1"1 .. .;; l/J 1)1' u,.,('(1 a" a prilllar~ I.tlld M'('()ndary. These winding..,
hO\\j·\(·r. Illa~ 1)(' ("OIIll('('!f,d ill .....·riM ...hould it 1)(' dl."'if('(1 to UM' an
uutel lr,m...fvfIIlPf ("Onll('Ctioll, Tap" Ofr brought out on IXlth the pri­
ll1ar~ ami ...('('oll(lal'~ \\ indinl-"S 'i() that it j" 1>Oi-."iblc to 'ar~ the illlpt'­
dUII('f' ami Lh(' ratio of lmn..fol'lnation. \ ",mall air gap is left ill the
iron <'01'(' to jll1'H'lltlUl) possibl(' di4ol'tioll uf \\a\e form due to satu­
ration of til{' iron. The pan('l is of bal.l'lilR \\ ith ('UKra' NI Icltering-.
'\icl.l'l plated binding po:.l::i tlf(' u.:.t"d :c. \('rminals for th(' tal'S. Thf'
follo\\ ing tubl,' !lhows thl' numbl'r of tUI'IlS bl'tw('('n eaeh S('t of billdill~

posL."

SECO~DAnY

1200 Turns
2100 Turns

.. 1800 TurllS

.... 9.00
Weight 2 Ibs.

.5-6
6-i
i-IJ

PHI'IAH)
ISO Turn"
:~OO TIII'll~

.600 Tums

Tdephollr Tran~form('r.

Dimcn:oions 23 1• x 21
2" X 2'-1·'

C<Kll' Word .. TOPIC ..

1-2
:?-:l
:3-1.

TH)(' 166

(This UullClin rcplllccs Bullclin 706)

SfQlIJardi:r 011 Gmt'ral Radio AppaNJlu8 Throughout.

'PaRe 7181



GE;\lI~nAL HADlO
"\'l f~.n IILn.. IW

CO.\! P\NY

E!.I'JTBII \1. \,\1) B\1l10 I.\HUU\TlIn\ \PP\ll\TI:--

("\\lIIllIlH.I. \1\ .... \tlll~ETf'

IH 1.1.1-:'1'1'\ ;I:~

TYPE Iii

DIHEf:T UI-:\Ol\'(; \\ \\ E\IETEH

'1").,- ·t·~IH' 1,1 \\;L'!'llu'I,'r i..; dt'~il!n"(1 fIll' J,.::t'lh'l'al liM' 111 ,"'111­

nwn·ial ,lilt) l'\'Ill'l'illll'lllal fIIdin ~tatitlll ...;. It.. I'qUipl1l1'll1 iJ' "tll,l. Ilwt
it i... iuhlpll,,1 f"r 11<;/' .... ilh ,."\,,,j,illl! Ilr II'i.lH-.ulitlin): <;('1.". t·lI\pl'J~in:.::

t,jtll!'" .larllI1.',1 "r 1111!lalllllf·tl .... ;1' ..... It.. ,,·If-l'('lilairwtl, difl'('I-n'adi'll!
r.'alun'" mal-.- thi,. in,lrunwlll pilrli('.. li.lrl~ \;lllIalll(' fill' ."'II1I11('IT;al
Yo !Irk.

11',11...· 71" I



\ hnl I\in' ¢ah,llIol1ll'I"1 i~ u.... ·11 f", llldi,'alill~ ro'~,,".III1'· "f 'I:'ll~'

mil I<'il ..i~ ..al.. of ;H "ru:;,!' ill"'ll..ll~. \1 IIi I" fur 11'·al.. .. i:;,II:II .. ,I n~ .. lal
,Id"dol' and hilltliu;.: Im... I-. fill' "'I"ph",..... "n' 1'1'" i.l,'(1. F"I 1'1101111' ill~

dallllll'(l ""I·ill:II;III1'" uf 1.. ..,," 11 l\a\\·I,'n;':III~. III<' \\11\ "llId"1 i ... "Iluil'l',·d
11;111 1I hi)!h fn·ql rll'~ Ima.• '1" "p,'r:llill!! 1111 ,I balll'I'~ 1Il"llflll·d Ililhill
III,' Ilal"lllt'I"I' '·11 '. Th.. 'Nill:tlill~ d""llil """"';"\'" "f 1111'1'" I'"il~ Ililh
II "'l'lt'1.'I"1" ..."ill'l, :11111 a I;tl"inbl,· nil" ""n(["II""'I. Th;.~ ""IIII,ill:II;'Jf1 I!il"~

" 11:\",I"IlI!,1I fllll~" "f' 1:\lJ '" :ltlun nll'll'I"". 'I'll., illlllll"1:tlll'" "oib ;11'"
bank-I\"ulltl ill "nit" ". k,"'p tl", di ..lril.ll!l'd l'a[l,...111 .1 rniniultllll.
'1'1", "'11111"11""1' I" Illtl 1,," 1" ....... 'I'll'" ~;;IJ. ''(lllll"",d Ililll ~11'\\-/III,ti,."

I!'·ar.

l'atlil'1I1.lr (',In' II," 1"""1 ~il"11 I .. II ... 'lInhallil:,1 '·llll .. lrllllilJlI
;lIul I" Ih,' alll"':u:Ill"I' flf Ihi.. ill .. lrlltll,·lli. \11 "f tI ... '''luil'"1l'1I1 i...
IIln'III!t'i1 ..II il liard IlIbhl" 1~III1'1 illlli "111')""'11 ill i' 1".li...l...d 1I"llIUl
'''I...~inj! 1';1'-1' lill111 lIitll 1.",1.. lIlltl 1..".1. '1'111' 1III'Ini 1);\1'1 ... al.· filli .. ljj'jl
ill l.oli.. llf11 Hi('k"'.

fJl'EH \'1'10\

Til" llial "II II IIIi'll :'11' ,Ii all II IIII' I lin',· 11:1\ ,,1"11):111 ~,'al,'~ ('ot'-
rl,,,,pfllll!inl.' I" IIi" 1111"'1' illdul' till',' ,'"il ... i UIIIIIIII'11 din,,·II.1 "IH.\,·
II... Iilriablf'" j'tJIlII.'lI....·r arul i.. fa .. lp,u11 I" II IIltll" 1I1(l1~' ...h;llI. TIll'
""""I,'~ ill" indi,-:d''tl h~ lIlt' nullllll'l.... I. ~ ;11111 :\ "11:;'1.11'11 ,,/I lilt' Pllll.·1.
\111'\" Ih,· ~ithuw.rn('l'·r i.. II ~lIildJ "Il~ril\"11 II \ \1,1·:. \\il11 III.illl~
IIllIn"'·I.·,1 I. :.! allll:t Th · 111ft·., IJllilll~ 1"l1ln....I",11f1 ...'~III"-lil.,I~ 10,
Ih.' 11111'" 11;l\,·I""/llh ~nll, TIlll~. 1I1i"1I II ",H.·tIld"1 i~ '-1'1 ~~II al
:\1111 Ttll'l"",". ,...... ·al., I i... Il~,'d 011111 lilt' rallJ!I' 'Iilc'h "1'1 jIll I'"illl I. III
11l11Iili'1ll11111,,'IIIl''\' \\tl\l'lj'll~111 ..."ill,·.... :, '1";111' Ililiel",l i'll,'"W'llllluln,,1
"'Illitl lIil i.. iolb i~ PIII\ idl'd. TI,i......~'al,' i.....illlpil pi: ...,,!! fur 1.·f.·.. ·IH'.'
:wd i... ,'0111 ,'ni,',1! ill IUitl..illj! I'('rlttill lIll'il~lIl'1·tlll·llr~.

III 11""'rllli"ill~ lilt' lIil\"l!'Il!!II, "I il Imn"'llIillill~ ",'I. IIII' I'all~/'
~\\illh ..;huuld I)t' ..,'Ion 11\1' IIIJilll ('till-rill): III,' 1I;l\"!I'Il!!11I "'-:tl" lIilhin
1\llil·lt IIII' 1r:,'lhlnill,·,1 lIilll·I,·I\;.:LII ..!lw(ld f,,11. Th,' \1:1\"111,-1"1' ... h'.lllll
11"'11 III' l'I',,"!!hl Il"al' Ih,' 1111Ii'll! indmlnlll'" III Ill!' :lnl"IIII" "1' !!I"'"'llil
I"ud of lit,' In" ....,IIIIII'... B~ IlIrnill;! 1111' kllurl'11 hllH" lIl,uk,'" I,
('UE \:-'1': \\ \ \ 1-:1.1-:\( ;'1'11. 1111' Itll'iu!>1,' ,·••nd,·,,"!,,' I\ill lit, 1"'la"'t1.
\ar~illl! till' 1I,j\,·I"Ilj!lh (If IIII' IIUI"lIi1'l,·I'. \1 1'"""'IIi III,'" Ihal i". ,II"
]lllilil 111I"ft, lIlt' II:lI,'I.'n~111 of IIii' IllIll·tllt'''''' i~ lhl' si)nll' a'" lhat (If
,III' Ir:II!~111 ill.'1' - lIt I' Ill:l \ illlllill itllll 111 nl ,.1' 1'llt'I'I:".\ 1\ ill I~,' Imll"f"!'I"'/l
frtllli till' lr:.UNllillilll! ,,1'1 In Ih,' 1\;l\l'llwll'l'. This point i~ il1di(·lI,,·d
I,~ a In:lximlllll dl'lll'I'Lil)lJ "f 1111' hl)l II in' 1!111Iallllllll'll·r. C:al'l'.lulII­
"\1'1'....llIlllhl lit' 1111.."11 Ilwl Ihl' \\<ill'llwll'l" i... 11'11 Illl. Il"al a 11I'\\l'rrul
Irall"""ill.'r I)\'("all.... · an 1'\'·'........ "'ltfnllli Ilf 1'llt'rJ!~ rna~ III' Irall~r"rr",1
I" Ill" IIl1\"III1'II·r. ralt",ill~ IllI' l!ahallllllWI<'r 10 hlll"ll 11111 II \lilt IJot·
f"u,ul I hal \\ ilh a ..harpl:, ll/lI''i1 InllhlUilll'r, Pilrt itul;ll II 'oIlwlt l.... il1,l!



\m·lIlllll IIII'I'~. tlmt till' f""'f1I,IIIl'I' t"'tnt I'" \"1'\ ... IWII'. 'l'llj' ,"'1111"11""1'
Inll,,1 1).1' n,lal,·.1 ...1,,,\1\. :. ... IIIl' 1!;I!\alll'lud,'1 11I't'tIl.. \\ill "'\\llll! fr'JlII
/,'n. t" IW"II~ f•• 11 ..... -;tl,· .Illd ha,·1. :l1!:.in ,,\,'1' ,I \"1'\ ",ulall fallJ.:'· "f
\\.II'·!I'md'I.... If IIII' "oml"II .... ·1' i... 1'\llal,'lI I.", ',Ipl,lh, th,' 1"~'JII,llln'

I'"ilil 'Iill Ill' pa"...4'd thl'''ll,!!h Ilitllllllt lll'ilij.! 1l,,1,'d, III IllI' "IN' "I' tl

101l11l'I "1' Inlll"llIiU,'1' 'If "1111111 "1111'111 ....uflil"i"nt "III'rg~ Iil;11 11\,1 Ill'
liIlli.. Io,.1 10, "1"'1','\<'11 ... )!,.h;IlIlIlI1l'I"I, III thi ... '.'''''. a Inir "f 11·1"pllt,lIl·...
...!ll,ulll I..• '·"IlII,'t-I,..1 t" IIIl' htmlin!! 11l 1... 111;11'1.,'(1 TEL. B,·...... Il;IIll·"
II ill Ilwll Ill' illdi,';!1 ,.. I b, lila \illlllltl illl "I il' "r ... i!!l1:11 ill 1111' Il'll'{ .h, '11'·....

II ECEI\ 1,\(; :-'1':'1':--;

TI\" 1lll'lh'K.I... "f dd"f1l1illill!! Ill" \\;I,,·I'·rlj.!lh IJf;l ...·."·I\IIl!! -..('1
Illa~ I .. · '·Illll"'~''li. '1'1", lil.... l. 11." n·;,,'ti"ll rlll'tll"d, j" llllplkhIJI,· 1'lll~
\0,. \:11'1111111 tlllu' fl"'I'llill).!" ..."t, ,Hill tlll'lI ,,"J.\ \lh"II Ih,' ...,·t is \I",'il­
lalill~. '1'111' Ilal"IIII'II'I' ...hOlllcllu' JII"'lIdlt Ill'i'!" lh.' Ilwill).! illllul"llllll'"
"f Ih,' 1I'1·,'i\ill)! ""'1. I\~ liloin!! 1110' I,'ullll'l ''f "f III!' 11,1"'/11,'1"1" ;I

...hall' di,'1. Ilill I.. · 1...;1111 ill Ih.· IWIlI IIh,'n ,f IIII' r''''''i, ill!.!: .... ·t at
tl ... p"illl l\h"I" IIIl' l,plld,'I1 .... ' .. 1',............ Illl"lI~h til" 1~ .... 'Il .. III"· lI"int.
Th,' \\It\"I"II)!lh 11"11111 th"11 I .. , 1",.d .'11 tIl<' 1111'1"" ""'lll,', II j" 1l"1I,,1l~

Ih'!"'''''ill'~ Ii) h;I\" 1111' 11:I\I'lrll'll'r 'luit., 1'1""'" Ii, IIU' n·n·ilill).: .... ·1. \ ...
II ... I"i .... ,1' tl",,'oil ... ill tIll' I\ill"lll,'lo'r i" p,Il':IIl"1 I" 1I11·!!;ll"'1. alld 1·"I"lId...
fruIII frulIl to 1<',11 "f II ... "i1.... ' dirpdh 1"'II"alh til+' ::ahll1ll'llld,'r, 1,,'...1
.......11/1 ... ,If!' 11'11:111, "Iolaill.,1! 11\ pl.will~ I Ill' ri:.!ht.ll;IlI.I,'r1~'·llf 11\1' \\a\,'­

Hi"t"1 11:11,111,,' II' IIII' IUlrill)! ""il "I' 1110' n"'"il im~ ""t.

\\ IIl,It, it i, .I.·... il"d tu "PI au illlilli lil"I.,-nlupli·d t"""'11 ill)! ...d
,.t " d.,lillito' \\.I\"I'·II!.!:lIr, Ih,' \\11\.'1111'1,,1' ...11,,"ld I....... 't OIl Ih;l! l\iI\"­
1"II!.!lh luul Ih.· i1IlIo'IlII,1 ,'iro llit ..I' Ih,· l'I'n·i, ill~ ...1'1 "110'111"1. TIl!' "'1't't"lrI­
i1r~ "f till' I""i, ill~ ...d ...11,,"ld \....1IIjll...I.·d ,'illwl' b:- nn·an"'l.f til,' illdlll­
111111'" '" '·',IIIJI·II"'1 '1111il tlli' 1','adirOlr ,'li,,1. i... 111','111 in Ih,- h",111 pll'IlII''''
1'1' tilt' I','.'"il illl! ...0'1. 'I'll., I\H"'lIl1't,,1' i... Illf-II 1"0'11111\"11 alill t!l,' HIII,'nli r
!'i"-llil n"".llIlI'l'I'·ll. Th., auh'lIl1ll .'in'lIil "llIlId,1 tlll'll I..· \t1ri,'d ulllil a
did.. i... ,I~will Iward in till' h"jld pll"lI,..... Thi... \\ ill il\lli"alo' Ihal 11h'
I',ilrt;lr~ allli "'1~"llditr~ lirj'ui"" of II... n't'"i\ ill;! "'4'1 an' bolh adju'''·,1
to II... "':11'10' \ ,1111" ,tlHl I" Ih., I alII" .... '1 011 1111' \\:1\ "111,'1"1'. Titi ... IlIrl hod
,",'qllil"'''. ,,1'1'''111'''''', th:ll lilt' '-"I I.. , Ihl,ill.tlilll! dlll ill!.! ;j,ljll ... lulI'lll.

\\ h"I'" ,I ... ill!.d,' ,'i,nlil r'~"'i\ im: .... '1 i... u...,-II, IIII' <luiI'm... :Hld ~n'tlllil

""'lllt"'lillll" ...11",,1<1 h,' 1.'1'1 UII. '1"1... IUl1ill~ ,·"url,·l1.... 'r is \ari,'('lulllillh,'
1I';llli,," did.. i~ III'1lf11 ill IIII' tl'I"ph"Il" "'~"i'('I"", \ ... \\illl till' illdllt'­
Ih,-I~-ro"lpl!'111'I·,,'i\il1;':...,·t. 11l1' 'IWtlUIlllulw IIm... 1 hi' ""'c'i1IatillJl" whil,'
11ll' II:lII,I"lll!lh ... ljllslull'l1l:- "n' h.-illl! m:rdl·.

\ 111111 Ii 'l"i,·1.,'r hUI ....Ii).!lilh I, ...., at'I'urall' ..... a:- In adju...1 Ill!" w­
I',·i\"r j ... I" Im'an... Ilf til" 1111/.11'" 'UI Ilw l\a\'·IlIl'I,'r. Th.· "tI'f'n"'Io~r
i" ...,·t ,Il lill' d,...,in ..1 \\:I\I'I"II,!!lh all,1 Ih,' Illrl,l(.I'1" 1,11111'11 ~'II b~ Tlll':lIlo;
"f IIII' hll;'::""I' ... \\ill'h. Th,' n·" ..i\ill).! "'l'l ... 11111111'1 1111'11 hi' IHljll"lf'd ulilil
Ih,' IlllI\illllllH illll'll"it\ Ill' 1r1l7,7."l' ... iJ!ll:Il i... 1"',lI'Il ill III\' Iwall phull" ....
Thi ... 1I11'1h(1I1 nf adjll.;lllwlll i... ,illlilar III IUllill,!.! III :III irlr'~mlinl! ... ijlll:l!.
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H''I"all~,'.,f' 1111' "'I"lti\.' t~I'" "f 11111./"1" U"·II. it IIm.\ III' rOlllld Ihal
nil 1!lllliln.! tlw hllJ.J.'·" ,\it..ll 110 "'Ilud 1":111 lu' 11l',1I11. '1'1 ... IUIII"I'
,HliH~tilll! ~1'1"11 ~hlllllil I IUllli'il It, til., lij,.'!ll "I II,ft Ilillil lh.' hUIII'1
... lall ... In "p.'nll'·. If III" Illlllt"l I\ill n,,1 1IIH'lalt. IIla~.' l'I·II,.ill lh,11
Ih.· 10<1110'1\ i:- ill :':.H.d 11,"ditiolL. \\h"11 it \\;1\1'1111'11'1 i~ ~hipl,.~I, lin
l,a\lt'l\ i~ pla.'I'd ill IIll' 11<1\1'1110'11'1' bill 1111.' i~ ...hil'IIt'{1 .... 'I"' ..;:III·h.
Thi~ lIldluHI i~ II~.'{I I" 1,1"\1'111 dallhll!" I•• Ihl' l~al"lIlt'l.'1' ill ('a"" it
... llI.IlI.lI"llm;1l IHlI ..... ,,1 f.u II 1111I1! lillii', 1)1,\ t"I'lI~ ~"Ill f"l :1 I".,;.! tilll"
ill JIll iUI.,.Il'1! ,'1' IlIlli/Olllilll"""ilioli II ill (1"lo'ri"r,lk illllll.,;.J.: til" 1\11\1"
1111'1"1' ~11!",ld, o"("lI"dill!,d~, ,,1\\:I~~ I", ,1'oI','d -., thaI llw ""\''1" i~ '11.11'11,
Illlh """pill\! tl ... b:dl"n ill 1111 uplii.!hl 1',,~ililiH

'1'1 ... dia).!nwi Illtllllllt'.1 ill II ... "'''.'1' ,1I"uld hi' ... llltli'·il l"III'fllll~

in "1'11"1 1'1 1l1l1I"I,IIHUlllw \\;1\1'1111'11'1 .inllil~. Til" f.,m 1J<\Il.·llhllllllt­
"".,'", ~1"f1/1d I.. , .-.'IU"\.·,j 1I1I/1 lilt' 1>:1Il1'1 l;nl~1 frolll til" '·a.... '. Tilt·
ill,;d.' •• f tl ... 1\,III'Ilit'lI'1 ~h"llirl \,., "\:lIlljlll~1 I., 1J''{~lIlh' f"lIlili,u Ililh
ii, Ill,'{·llIIlli,·al "IH'fllli"H. hili 11IId"1 lit •• 'i"'lIllbl;lIw,', ~h"llid .ltlju:-l­
1111'111 ... I.. , all"lllpl"II. :I~ III.,~ 'Iill alll'1'l IIII' nililll'ali,,", TllI'l,t1f,Z"I'
h.111"I'~ ~h,"r1d 111' pili ill plll\'\' h"r"I!' 1"'plll('il1g' 1111' 1',,111'1, II Ilill b.,
11" (1 thaI 1'1'0\ i... ioll Ii"... 11I"'u lUlltl,' !Ill III!' piliil'l fill UII "'1:1"1"11111 ,,,it.
Thi arr'lIl:."'IllI·111 j ... I.. "II"hl.· all wldilj,uml .·lta I" IH' u....·d fur "'11t~'ial

11"1'1., I IltI.· .. 11,,1"/11(11 "'lllllilj"'I~ Ilw ~h'lll • i.·,'u;1 11;'1 111'111."'11 tl •••
t\I', iJilillilli.! 1,,''''1''' 11l;l1'I.,'{1 E\T 1'(111. ~llllHld n,.1 I.. , 1,·ru,.\I'{1 Tlli ...
i ... Iru.· "1"11" 1"," Ill!' 1.·1"11111.111' n~"I\,·r ... ;III' ""11111" t,'11 I•• Ih,' 1t-11'1.11l1llt'
hilllli,.:! p••~I .... TlIi, I,ar i~ '''1111'1''01 'Illl~ Ilh"llUIl ,·\I"III:.II't.il;, Ib.'{I.

.,.~ p" 171 I)i ... ,1'l n"llllilll.! \\ (II "11\1'1"1
l)illll'l1~i"II'" 'J. \ 7" \ h" \\ I,ii.!hl (1;1 1 11,....

~hlLOO

I u.l,. \\ "rd '\\1'1"1" ..

TIlt' I'nl\llJ. I, ..t III" I "'I1"lill B •.,tin I "lllp.Ul~ "111'1 ,I IIIllIl"l'l.·
liltl' ,,1' 1,ldin aud ,'I,·t'!li",.1 Ilthnraloll'\ :1111':11 III u-,. 11lf"lll)<lliw, [Hid
1J1l1l",ill~ (,t':-IW";lll apllllllllll~ 'I ill 1." .....UIOlll'.'III'.'... I. tlur litH· illdlJfl.'~

Itr., 1'1111..\1 in).!; \ IlI'iahll' \il l·lIl1dl'll~I'I'~. \ ('1'11;,·1' ('I'ltd"II'I'''' S"ul(l­
ard (:.,/ltI"I1 .... 'r~, 1)1'.,;,,1., 1:1'1111,·11...1' ...... , \ali.,IlI!'II'r.... SIIlIllI;jnb Iff 111­
Iludani'I'. Slallliant, ••1' 1\.·... i,IHIl/'I'. I"'t·ad.· 1~1'~i~lllllt'" Il.tl'1:'''<, \\a\I'-
IIU'''', 1)'''I·ac!.· Brid~.,. I :lJ"lI'il~ Brill:.!,·, ~Iid.' \\ ilf' Brill!!I'. \ullihilil~

\ I.·k 11 ••1 \\ in' \1,.j.·I..... (,ull lIIUltl"·I.'I.... '1'11/' ... 11' .-(~. 'llPI.·~. T""'ph, 'II"
TI'lllbf,'nlll·' \Ij",·.·lIalll·llu" \IJplllalu ...

\11 l!fi"I ill tlli, 1I1,II,'lill ;.ri· "'lri\'II~ ''''1. 'ulljl"l'l (., ,'Ilall).!" I\ith-
,'ut 11.'lii't', F. (I. B. f:aUllJl'idg-", \1,.". (:",;!t ,,!louie! ;I!TWt1pall~ 111'11.'11'
frPIIl 111'1''''\11:- 01' /inn~ Ililll 1\1111111 1\., Ild\., 11.,1 llll't'"d~ "IIl'III'{1 tll'("/lInL.;.
I n!J'", ullll'rwi ....• ill,tnwlt'd \\1' ,hall IN' IHlr IIII'll jlJ.I,:.!IlWllt l'i',!!aI'II;Il:t
!twill/,ll "I' ... llill" ...nl. .

iThi .. null"lill rl·"Ia.·.·,. UlIlh.'li,. ilm)
,"'llmillrai:1' 1.11 (;I'''''rlll Hmlill IflfJllrtf Imr 'n/rtfllllfmlli
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Type 300
AMPLIFIER UNIT

Simplicity in an amplifying unit is just as esse_Hial as in any
other part of a radio receiver. The experiencc~1 -__Jio man now
recognizes that best results arc obtained consistently by the correct
usc of properly designed instruments, rather than resorting to com­
plex, and often unreliable, circuits.

With this idea of simplicity we have developed a convenient
and efficient audio frequency amplifier unit. This unit is self­
contained except for the batteries and receivers. It is ready for
connection to your detector set, and it may be llsed with crystal or
tube detector with equal efficiency.

This unit is so arranged that it may be used on a table or mounted
behind a panc!. \Vhen mounted behind a panel, only thc rheostat
knob is visible in front of the pane!. Convcnient mounting holes
arc provided for either panel or tablc inswllalion.
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For perSOlls building their own sets, these units are very con­
venient because of the panel mounting feature. As the bracket is
self-supporting, it is only necessary to screw the unit to the panel.
Two or more of these units may be used to obtain multi-stage ampli­
fication.

The parts used in tH.~ ..<lr standard instruments, a
detailed description of which WII! be found in the following pages
of this bulletin. All necessary wiring has be€'n provided. The
mounting bracket is of heavy brass with a white nickel finish. With
each unit there is supplied a sheet showing a wiring diagram and
giving operating instructions.

This unit is made up in two mooels, 300-0 fOI" the standard base
tubes, such as the UV-20IA, and 3OO-C for the UV·199 tubes. The
only difference is in the socket. Both of these tubes may be operated
from dry cells.

When you amplify--simplify.
Type 300-C Amplifier Unit for UV-199 Tubes.. . 57.75

Dimensions 6 H"x2 M"x2 ~". Weight I JAllbs.
Code Word: "ARROW."

Type 300-0 Amplifier Unit for Standard Base Tubes 58.25
Dimensiolls 6 ~"x2 ~"x.2 U". Weight 1 H lbs.
Cooe Word: "ARSON."

For persons desiring to use \\10-11 tubes the following special
unit can be supplied:
Type 300-A Amplifier Unit for WD-ll Tubes......... . .. S7.50

Dimensions 6 U;"x2 ~"x2 ~". Weight I J1lbs.
Code Word: "AMAZE."

Tubes and battcries are not included in the above prices.

Type 226
FOUR~TEP INDUCTOR

The tuned circuits of an cxperimental radio reCClVll1g station
must be capable of operating over a wide range. The}' should extend
from 150 meters to above 20,000 meters. It is impract.ical to con·
struct a single coil. even when equipped with a slider and sectional­
izing switches to covcr this entire range. It has becollle common
practicc to employ several sets of coils to cover fhis range. If coils
without taps are used, the number required is so large that it is in­
convenient to make the many changes required when working at a
variety of wavelengths.

We have designed a set of four coils, each with four taps, which
are particularly adapted for usc in radio receiving sets. Although
built with four different values of inductance they have the same
physical dimensions, thus permitting two or more circuits to be
coupled together. By working at the extreme limits of each coil it
would be possible to cover the range referred to above with three
sizes instead of four. The four sizes, however, give a much greater
flexibility than do three.
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The coils are approximately of Maxwellian shape. The winding
is such as to keep the di:;tributed 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 hv keeping the dielectric losses a
minimum. These coils arc. _..-.. ....struction and attractive in
appearance. The case is of poli"hed oak with engraved bakelite
panel. The metal parts are tinio;hed in polished nickel.

One very distinctivc fcature about these coils is that they are
self-supporting and, accordingly, do not require any auxiliary mount­
ing. Coupling between coil" is varied by simply changing the dis­
tance between coils or by turning through any dcsired angle. The
arrangement of taps is such as to give \'alues of approximately 20%.
45%.75% and 100% of the ma:... imum inductance.

These coil~ are adapted for general laboratory use as well as for
radio rccci\'ing se(".. It is seldom necessary to u"e a complete set of
tv."elve coils to cover all ranges from 150 to above 20.000 meters. A
satisfactory J-coit arrangement for this range is following selection:

3 A Coils. 3 C Coils and 3 0 Coils.
The ranges covered by these coils when used with onc of our Type

247 Condensers. which has a maximum capacitance of 1000 micro­
microfarads. are shown in the following table:

Type
226A
2268
226C
2260

Max. I nd. Resistance Approximate Range
0.3 M.H. 1.5 Ohms 140- 1000 Mcters
3.0 M.H. 4,5 Ohms 400- 3000 Meters

20.0 M.H. 18.0 Ohms 1100- 8000 Metcrs
125.0 M.H. 75.0 Ohms 3000-24000 Meters

Dimensions 5"x6"xl lAj". Weight 2!i Ibs,

Wage 9025)

Code
Word Price

IMAGE $6.00
IMBED 6.00
IMBUE 6.00
IMPEL 6.00



Type 247
VARIABLE AIR CONDENSER

Experimclltal radio receiving sets rcquire condensers whosc quality
is high and whose price is reasonable. I t is easy to manufacture low­
priced condensers as is ev: ~';Il,-ed by the large number now available.
It is more difficult, however, to construct a condenser which is elec­
trically and mechanically good, and yet at the same tillle to keep the
cost of construction low.

-'~~<..""""~,

" -' ,
'..-4 " I,
... 'I'. .

'itJ
' ..

,
"
"
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For many years the subject of dielectric losscs 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. With this information available,
and with our experience in the design of laboratory instruments, we
have been ahle to design a condenser of unusual merit for radio work
and. at the !'ame time, to keep its cost of construclion remarkably low.

The value of a good condenser in a receiving set is not always fully
appreciated. The dielectric losses of the condenser are cquivalent to
adding a series resistanL'C in the oscillating circuit. To add a series
resistance in the oscillating circuit means loss of energy which. in turn,
means broad tuning and diminished signal strength. It is thus im­
portant that the dielectric losses in condensers be kept low. In this
conden,;cr these losses are kept low by using only a high-grade hard
rubber for the solid dielectric. They are further kept low by using
only a small quantity of this dielectric and so placing it with respect
to the electrostatic field that the dielectric hysteresis losses are kept a
minimum.

This is j list one of the poin ts which have received careful atten tion
in the design of this condenser. Othcr important featurcs include the
following:

[Page 9026J



CAPACITY SCALE: In addition to the regular degree gradu­
ations of the etched met-'ll dial. this dial has markC'd on it a scale show­
ing capacities in micromicrofarads. This is a unique and valuable
feature for radio receiving condensers, and it enaLlcs the operator to
know at all times just what capacity he :.. using.

PLATES SOLDERED TOGETHER: In order that the plate
resistance may be kept con:<13nt and that th.e cap<1cily always will
remain the same the platet; of each unit of the condenser 3re soldered
together.

HEAVY BRASS PLATES: The plates are of hea,'}' sheet
brass adequately spaced to prew:nt short-circuiting_ Rugged plates
of good conductivity are ,"cry desirahle features in condenser con­
..truction.

BEARI\"GS: j\ «pedal type ~pring bearing i,; used to insure
good contact being made with the rOlary plates. \\'ith this sl>e'Cial
type of bearing the tension always f(·mains the :,;amI", and there IS no
chance for the rotary plate unit to l(l()!,Cn as the bearin/{ wears. These
bearings an' !>O nrrangt'<l that all the thru!'t is >Oil one bearing, so that
there is no danger of the condenser !'hort-circuiting or changing its
capacity if the distance betwccn the bearings bCC(IIllC'''' changed.

La\\' ZERO CAPACITY: The zero capacity of this condenser
is approximately 20 micromicrofarads.. This low ,-alue makes a wide
range of wa\"Clengths possible.

;\IETAL C\SE GROl'~DED TO ROT.J\RY PL.....TE$: The
conden~r i:. mounted in a metal ca:>e hni"hcd with our black crystalline
fini"h. the l-,1me a.. is used on our mO!ot expensive lahorntory instru­
men~. Thi" case is grounded to the rot..'lry platC:l, thus shielding the
conden!'<'r and eliminating many of the di:.turbing effect:. rlue to bring·
ing the hand twar the condeni:>Cr.

The fine adjustment required in tun·
ing to continuous wave and broad­
ca:.ting stations ha" made some form of
fine capdcity adjustment necessary.
The common method of connecting a
,-,ecQnd or ,-ern ier condenser of low
capacity in parallel with the majn con­
den!>er has the objection that two ad­
justment" arc required for each tting.
We haH' overcome this objection and
provided a po"iuve control throughout
the entire rnnge of the condenser by at·
taching a gear and pinion. By a single

"t:lling a finer adjustment is now po""iblc than with the older two­
i.ldjustment vernier combination_

Do not deny your receiving set the 3(h-anLage5 of a «eientifically
designed conrlen-.cr
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SIZES: Although the demand is largely for 500 micromicrofarad
sizes this condenser is also made In two other convenient sizes; namely,
1000 and 250 micromicrofarads. For nearly all work the 500 micro­
microfarad size is to be preferred. In some circuits a smaller con­
denser is required in order to give a finer adjustment. Here the 250
micromicrofarad size should be used. In a few rare cases where a
fine adjustment is not required a larger condenser is sometimes neces­
sary. The 1000 micromicrofarad size is used in those cases.

USES; The low resistance feature of this condenser gives it a
much wider range of :JSCS than with the ordinary condenser. This
condenser will be found especially valuable in tuning low resistance
antenna circuits, in a loop receiver circuit, in a wavemeter and in a
radio filter. In continuous wave transmitting sets they make very
satisfactory antenna series condensers. The 250 and 500 micro­
microfarad sizes will stand peak voltages of 1000, and the 1000 micro­
microfarad size 500 \'olls.

Type 247A 1000 l\OIF. l\lounted. Without gear.. $6.75
Dimensions .:i"x5"x-l Joi". Weight 1,{ Ibs.
Code Word: "CRONY.tt

Type 2478 1000 Ml\IF. Panel mounting. Without gear $4.50
Dimcn::;ions -I"x4"x-l >i". Weight t lb.
Code Word: "CRUEl."

Type 247C 1000 l\ll\IF. l\lounted. With gear.. 58.50
Dimensions 5"x5"x4 Mil. Weight 1,~ Ibs.
Code Word: "CYCLE."

Type 2470 1000 l\HvIF. Panel Mounting. With gear .. $6.25
Dimensions 4/1x-l"x4 7'5". Weight t lb.
Code Word: "CUBIT."

Type 247£ 500 MMF. Mounted. Without gear.. . .. $5.50
Dimensions 5/x5/1x4 Mi". Weight 1 ~ Ibs.
Code Word: "COUPE."

Type 247F 500 Ml\IF. Pallell\'lounting. \\'ithout gear ...$3.25
Dimensions 4"x4"x4 y,". Weight I lb.
Code Worn, "COCOA."

Type 247G500l\ll\lF. Mounted. With gear..... . ... $7.25
Dimensions 5"x5"x5 a". Weight 2 Ibs.
Code Word: "COLIC."

Type :14iH 500 MMF. Panell\lounting. \\"ith gear .$5.00
Dimensions -I"x-l"x.J }i". Weight I !-s Ibs.
Code Word; "COl\'IIC."

Type 247J 250 l\IMF. Mounted. Without gear... . .$5.25
Dimensions 5"x5"x-l ~f1. Weight I ~ Ibs.
Code Word: "CANON."

Type 247K 250 Ml'viF. Panel Mounting. Without gear. . .$3.00
Dimensions 4"x-l"x4". Weight }lIb.
Code Word: "CARGO."

Type 247L 250 Ml\'!F. Mounted. With gear..... . .$7.00
Dimensions 5"xS"x4 Mil, Weight t 1~ lbs.
Code Word: "CAROM."
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Type 247M 250 MMF. Panel Mouliting. With gear. . ... $4.75
Dimensions 4"x4"x41/. Weight ~ lb.
Code Word: "CIGAR."

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

Gear, pinion, pinion shaft and mountir.g supports, per set. $1.75

Type 247W
WAVEMETER AND FILTER

A very convenient direct-reading wavemeter, range 150 to 500
meters, is formed by a special Type 247 condenser connected to an
inductance unit. A nearly uniform wavelength scale, etched directly
on the cOIl<lellser dial, results from the use of specially shaped con·
denser plates. The accuracy of calibration is 20/0.

The selectivity of a receiving set is greatly improved by a Radio
Filter. The Type 247\V wavemeter is ideally adapted for this pur·
pose, since it is provided with a variable coupling coil located beneath
the wavcmeter winding. This coil may be connected either in series
or parallel with the receiving set.

A single interfering broadcasting station may be cut out" by using
the series connection. The parallel filter is used to reduce interfer·
ence from spark stations, static, and similar sources. A full set of
instructions accompany each instrument.
Type 247W \\'avemeter and Filter " .SlO. 00

Dimensions 5"x4 ~"x81/. \Veight 3 lbs.
Code Word: "WAGON."
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VACUUM TUBE SOCKETS

A vacuum tuhe ~k('t must be more than a tube mounting
device. It not only must hold the tube securely to pre,,-cnt vibration,
but also must make firm electrical contact with the four tube prongs.
The best features of SOCkN design arc incorporated in our vacuum
tube sockets.

Ty~ 156

Type 156 Socket

This socket IS for the so-called standard American four-prong
tubes. It fits such lUbes as the UV-2OO, UV-201A. U\'·202 and
WO-I2. The base is of heavy moulded bakelite providll1g adequate
Insulation. The springs are of bronze, nickel finished. They arc
so arranged as to make positive contact on the sides of the tube prongs.
As a wiping, spring contact is made, a clean, positive connection is
assured. The tube is of heavy brass with high polished nickel finish.

By loosening two screws and rotating the base this socket will
fit the VT-2 tubes. Attention is called to the fact that not only will
the socket fit the VT-2 tubes, but that the contact springs are heavy
enough to carry, without arcing or heating. the heavy filament cur·
rents of these and other five-wart OSCIllator tubes.

Type 282 Socket

The WD-l t tubes will not fit the standard socket. The use of
an adapter is IOconvenicnt and e.xpensive. :\ socket designed to fit
the tube is more satidactory electrically and at the same time more
economical.

The Type 282 socket is designed for use with the WD-II tube.
This socket is of moulded bakelite and IS equipped with positive can·
tact phosphor bronze springs. When the tube is inserted in the socket
the springs make contact against the sides of the prongs and do not
depend upon the downward pressure of the tube. The four connec­
tion terminals are plainly marked.
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. 50.75
Weight 2 oz.

Type £82

Type 299 Socket

Thc UV-I99 tube is similar to the WD-It In that it requires-a
special socket. The current used in this tube is lower than that
required by the other tubes. The prongs are shorter and the general
dimensions smaller than on other tubes now available. These fea­
tures have all been cared for in our Type 299 socket built for the
lJV·I99 tube.

This socket is of moulded bakelite and has its temlinals plainly
marked. The springs are of phosphor bronze and are made rugged
to insure good contact with the tube prongs.

The mounting holes of this socket are spaced the S<ime as those
of th~ 156 and 282 sockets. This feature makes it preferable to
change the socket rather than to bother with an 'adapter when a per·
manent changt" in type of tube is desired.

Type 156 Socket .. . $1.00
Dimt"nsions 2 h"x2 l-i"xl ,{fl. Weight 4 07..
Code Word: "SOBER."

Type 282 Socket $0.60
Dimensions 2 7§:"xl ~"xlt1. Weight 2 oz.
Code Word: "SOU D."

Type 299 Socket .
Dimensions 2 h"xl ~Jflxl".

Code Word: "STORY."
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Type 231A
AMPLIFYING TRANSFORMER

The remarkable resuhs obtained in long distance radio communi­
cation in recent years have been due largely to amplification made
possible by the usc of vacuum tubes. The simplest and most common
type of amplification is that of the detected signals, and is commonly
called audio frequency amplification.

In order to 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 output circuit. This can best be accomplished by means of a
suitably designed transformer. Our Type 231A transformer was
built specifically to meet this situation. The primary receives the
ma.ximum amount of energy and delivers it undistorted 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 e.xternal 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 1100 ohms, an
alternating current resistance at 1000 cycleR of II ,000 ohms, and a
reactance at this frequency of 50,000 ohms. These figures for the
secondary are 5500. 130,000, and 600,000 ohms respectively. These
constants make the transformer particularly adapted to the UV.199,
UV-201 A, WI)·l1 , "'0-12 and tubes of similar impedance.

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 LUbe, it is best to connect the Krid to
the outside terminal of the secondary of the transformer. This is
because the outer portion of the secondary has smaller capacity to
ground than the inner portion, due to the proximity of the latter to
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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 pro­
portionately more than low ones, thus tending to cause distortion.
Howling, or oscillation at audio frequencies, is caused by coupling
(either electrostatic or magnetic) 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 electrostatic and magnetic
couplings are made to oppose each other, the tendency to oscillate is
minimized, and when a transformer is connected into a circuit it is
worth while to reverse the leads to the primary to see which con nee·
tion is better. In some cases, the oscillations are above audibility,
but the strength of signals is reduced, nevertheless.

In an oseilJating detector circuit the capacity of the telephone
cords (which is of the order of 75 MM 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
micromicrofarads 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 231A Amplifying Transformer...... . ... $5.00
Dimensions 2 ~"x2 ~f1x2 MI!. \Veight I lb.
OxIe 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 several hundred thou·
sand ohms, while that of a telephone transmitlCr is but a few ohms. A
modulation transformer serves to adapt the telephone transmitter
impedance 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, blltalso on how completely that current is modulated.
Our Type 231 M transformer has been designed to give the maximum
modulation which is possible without distortion.
Type 231M i'viodutation Transformer .. .. .. .. . $5.00

Dimensions 2 %"x2 !1"x2 ~". Weight 1 lb.
Code Word: "TUNIC,"
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Types 214 and 301
RHEOSTATS AND POTENTIOMETERS

Rheostats used in vacuum tube circuits must be so constructed
and the contact so arranged that there is no possibility of a momentary
opening of the circuit, or a sudden change of resistance in the circuit.
Either of these would result in an objectionable click in the telephone
receivers. The resistance should also change uniformly throughout
the entire range of the rheostat. This is nece~sary to secure the same
degree of control for all working conditions of the battery. V'hth
the tubes now available, and with the gradual change of resistance
provided by our TYI>es 214 and 30t rheostats. no \'ernier attachments
are necessary.

Type f14

The resistance units of both types of rheostats are tightly wound
on specially treated fibre strips. Moulded bakelite. not an inferior
substitute, is used for the base. The tapered moulded knob is pro­
vided with a pointer indicating the position of the contact arm. The
shaft is J.:;" in diameter and is arranged to fit pancls up to~" thick.

\Vhere the best in rhcostat construction is desired, and for labora­
tory usc. the Type 214 is recommended. This rheostat is made in
two types, 214A for back of panel mounting and 214B for front of
panel or table use.

Although smaller in size, the Type 301 rheostat is similar in
general construction to the Type 214. It is a practical rheostat ror
general use.
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l\lanyof the circuits now in common use require potentiometers
to control the grid potential. Both the Types 214 and 301 are <:upplied
with high resistance windings and a third conne<:tion to enable them
to be used as potentiometer.:.

Type 214 Rheostat .
Dimensions 3"d.x2 '/'.

Resistance
2 ohms
7 ohms

20 ohms
50 ohms

Current
2.5 amp.
1.5 amp.
.75 amp.
.5 amp.

. .52.25
Weight 7 oz.

CODE I\"ORD
Type 214A Type 21·m

Back of Panel Front of Panel
RUDDY RUMOR
RURAL RUSTY
RAZOR READY
~~PID RAVEL

T)'JlC 214. 400 Ohm Potentiometer $3.00
Dimensions 3"d.x2 I.a". \\'eighl 7 oz.
Code Word, Type 214A, Back of Panel :'o.ltg.: "ROSIN."
Code Word, Type 2t4R, Fronl of Panc!l\ltg.: "ROWEL."

Type 30t Rheostat . .. $1. 25
Dimensions 2"xl ~"x2 }1".

Resistance Current
10 ohms .75 amp.
30 ohms .5 amp.

Weight 4 oz.
Code Word
REMIT
RE 'E\\"

•

Type 301, 200 Ohlll Potentiometer...... .." $1.25
Dimensions 2"x1 ~"x2 7i". Weight 4 oz.
Code Word: "REBUS."

In ordt:rinc bt: 511ft: to sjJt:(;,!y rt:sisranu d~sirt:d.
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Type 127
HOT WIRE AMMETERS

The exacting requirements imposed on transmitting stations make
it necessary that current measurements be made to insure operation
at ma;"imum efficiency. Since it is equally accurate on direct current
or alternating current of any frequency a hot wire ammeter is the
most convenient meter for this service. Not only may it be used
for measuring radiation currents, but it may also be used to measure
filament currents, storage battery charging rates, plate currents and
for many other purpo:;es. It is important that the meter should have
low impedance, and it should be rugged and reliable. The Type 127
Hot Wire Ammeters are 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, i'JO as to
prevent oxidation. I t is so proportioned that it works at a low tem­
perature and is of low resistance. These are two highly desirable
features, f;ince the fanner permits reasonable overloading without
burning out, and the latter minimizes the losses.

The type of multiplying action is such that a more uniform SC<1.le is
obtained than with many hot wire meters. These meters have been
corrected for temperature so that there is very little shift of zero. and
this is easily taken care of by the knurled adjusting screw.

These instruments arc made in three types, the flush mounting (or
use on panels, the front-of-board mounting for use on switchboards.
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and the portable type for general use. In mounting the flush type
of meter an opening in the panel 2", inches in diameter should be
provided.

In mounting the front-of·board type allowance 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·noard and
ponable types have cases of moulded b..'lkelitf'.

Type 127A
Range Code Word Ca", Price

100 MiIIi·Amps. MEDAL Flush Mounting 59.00
250 MiIli·Amps. MERCY Flush Mounting 7.75
500 MilIi·Amps. MERIT Flush Mounting 7.75

1 Ampere MERRY Flush Mounting 7.75
1.5 Amperes MINUS Flush Mounting 7.75
2.5 Amperes MINOR Flush Mounting 7.75
5 Amperes MINIM Flush Mounting 7.75

10 Ampe..., MIN Y Flush l\lounting 7.75
Galvanometer MITER Flush Mounting 7.25

Dimensions 3"d.xl ?1". Weight 9 11 oz.

Type 1278
100 Milli-Amps. MAYOR Front of Board S9.OO
250 Milli-Amps. ~IADAM Front of Board 7.75
500 Milli-Amps. MAJOR Front of Board 7.75

1 Ampere MANOR Front of Board 7.75
1.5 Amperes MISTY Front of BOMd 7.75
2.5 Amperes MAPLE Front of Board 7.75
5 Amperes MATIN Front of Board 7.7.'1

10 Amperes MAXIM Front of Board 7.75
Galvanometer MAGIC Front of Board 7.25

Dimensions 3"d.xl !-i". Weight 9 oz.
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Price
SIO.OO

9.00
9.00
9.00
9.00
9.00
9.00
8.50

Ca",
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Portable

Weight 10 Ii oz.

Type \27C

Range Code Word
100 :\Iilli..>\m~. l\ll'CCY
250 Milli-Amps. :\10CHA
500 MiI1i-Arn~. :\IOGUL

1 Ampere l\IOLAR
2.5 Amperes l\IOTOR
5 Ampere. l\IUl\nIY

10 Amperes :\1 USTY
Galvanometer 1\101'1'0

Dimensions 3"x-4"xl nil.

Type 178
HIGH FREQUENCY BUZZER

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

The frlXJuency is approximately 800 cycles. but depends on the
setting of the knurled adju";ling screw. As the current required for
the operation of the bUl7l'f is approximately only 30 milli·ampcres, it
may be operated for long periods of time from small batteries. One
dry cell will pro\-idc !-ufficicllt potential to operate this buzzer <oatis­
facloril)'.

One of the notcworthY features of this buzzer is its freedom from
sparking. This is imporlant ,,-here purc tones are required. This
feature makcs the bUl.1cr particularly adapted as a supply source for
bridge 1lH.'a..,urcment.. and for continuou .. wan' telegraph modulation.

Type
178A
178B

l\lollnling Code Word
Above Panet BEFOG
Bclow Panel BEGET

Dimensions 2"xl ,,';"xl". "'eight 3 oz.
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TYPt 260 Typt 280

Porcelain, which has losses hut one-tenth that of the usual
moulded materials, is rapidly hecoming the standard material for
insulators.

For antenna in,;;ulation, correctly designed porcelain strain insu­
lators are to be preferred to other commercial types. The Type 280
Strain Insulator, illustrated above, will be found particularly satis­
factory. It is made of ('arefully glazed brown porcelain and will with­
stand severe weather condition""

Type 280 Strain Insulator ,$0.25
Dimensions 4 1,'/'xl !-itxl ". \\'eight -l- oz.
Code Word: "CRULLER."

AnothN convenient insulator i:-> the Type 260, illustrated above.
It may be used lIlside to support wiring or instruments, or may be
used outside for supporting lead-in or ground wires. Two of these
insulators with a threaded rod connecting them make an c."cellellt
lead in combination. As they are also constructed of glazed brown
porcelain they may be used either indoors or out. Each insulator is
equipped with nuts and washers asscmhled, as shown in the cut. Three
polished nickel mounting screws arc also pro\·idecl.

Type 260 Insulator ,................ . $0.25
Dimensions;2 ys"x2 J1"x2". Weight 4 oz.
Code Word: "CONIC."
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STANDARD PARTS

Experimental work frequently requires that the experimenter
build special pieces of apparatus in his own laboratory. When this
apparatus 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 to have them match instruments already installed. Consequently,
we are now listing many of the standard parts used in the assembly
of our own instruments.

BINDlNG POSTS

Description
Insulated
Nickel Plated Brass

" " "

Type
138A
138W
138X
138Y
138Z

"
"

"
"

"
"

Screw Size
10-32
6-32

10-32
10-32
6-32

Price
$0.25
0.12
0.15
0.15
0.10

SWITCHES AND PARTS

Type
139A
17IF
202
138C
1380
138Q

Description
Multiple Leaf Switch 1%" Radius
Single Leaf Switch Jilt Radius
Low Contact Resistance Switch 1~1f RadIUs
~"Contact for 139A or 202 SWitches
~"Contact for 171F Switch
Switch Stop with Nut
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0.40
1.25
0.05
0.04
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137H
4"
13m
101EX
t39LN
4"

Type
1370
3"
1370
137EX
139SN
3"

DIALS AND KNOBS

Description Price
Moulded Knob (same as used on 2-1-7 Condenser) 50.30
Metal Dial (same as used on 239 Condenser) 0.50
Knob and 3" Dial Mounted 0.90
Small Extension Handle 0.35
Small [ndicatar Button (same as used on 239 COn~I,.;er)..Q. IS
Dial, Complete with Knob, Extension Handle and In- ---

dicator Button 1.40
Moulded Knob (same as used on 2-16 Condenser) 0.90
Dial (same as used on 246 Condenser) 0.75
Knob and 4" Dial Mounted 1.85
8" Extension Handle for 137F Knob 1.50
Large Indicator Button (same as used on 246 Condenser) 0.15
Dial, Complete with Knob. Extension Handle and In-

dicator Button 3.50
137.1 Moulded Knob (same as used on 301 Rheostat) 0.25
1371< Moulded Knob (same as used on 2-1-7 Condenser Vernier) 0.25
l.17D-J-1-J Knob" for l.j" Shafts. 137K Knob tappet! 10-32 thread

The products or the General Radio Company include not only
those listed in this bulletin, but also radio and electrical laboratory
apparatus. Inronnation and hulletins or special apparatus will be
sent on request. These instruments include: Low Loss Variable Air
Condensers, Precision Condenser, \'ernicr Condenser, Decade Con­
denser, Variometers, Standards of Inductance, Standards of Resist­
ance, Decade Resistance Boxes. Impedance Bridge, Capacity Bridge,
Slide Wire Bridge, Audibility Meter. \Yavemcters, Ratio 'Arm Box,
Galvanometer Shunt, Hot \Vire Ammeters, Recorders, Amplifiers

-- ...and Miscellaneous Apparalus.

All prices in this bulletin arc strictly nel, suhject to change with­
out notice, F, O. B. Cambridge. l\lass. Cash should accompany orrlers
from persons or firms with whol11 we have not already opened accounts.
Unless othenvise instructed we shall lise our own judgment regarding
method of shipment.

This Bulletin replaces Bulletins 914 and 915

Standardize 011 Gelleral Radt'o Apparatus Throughout
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TIl~ G~ntral Radio Co. waJ incorporaud in 1915 for Ihe pur­
pOl( o{ drot'ioping and manufacturing artain Jpec1al radio in..urrt­
tnLntJ. It JtarUd aJ a going conurn and it u:ar in eflut a dioiJUIn
of ano her (lutrical manufactun""g compan)'. The conditiolU
brought about by th~ tear made it adciJable to drop all co""ectiolU
with Ihe on"giMI company. Since that tim~ thu~ Iteu bun no
cO'lnution with any other company.

Elutrical and radio meaJuring inJtrumentJ hare beel~ J1'''­
idiud in. Lo-.c 10J! condnutr design lieu receir:,t! much auention,
allli thJ com pan)' u'aJ the firJt in this country to Ju1'ply JUch
condenurJ com"urcially. It u·tU also tilt /ir.s.t company to JIJ.PP/y
commtrciaily cloud core audio frequency tra'lJ{ormUJ. It waJ
inJlrumenlal in obtaining Ihe adoption of the Jtandard {our-prong
{IOcuun, lub~ Joc/ut.

TJ.r inJtrumentJ manufactured by thiJ company ar~ 1M ruult
of carelul enginuring dnign. In many ctUn tMy represent 1M
result o{ '!iearJ of dro(lopment work and incestigation in ONr lahor...­
tory. n heu bun the aim of tAiJ company to contribute only q1iality
inJtrununlJ to the radio and eltctrical induJtry. Eouy inJtrllmenl
iJ gUQMntud.

!"
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