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FOREWORD 

In the instruments shown in thi s catalogue we make 
every effort to maintain the highest possible standard of 
design, workmanship, and material. All new designs arc 
thoroughly tested out in practice before any instruments are 
sold. 

\ Vhenner practicable we employ "Bakelite" as an in· 
sulating material, because of it s superiority over hard rubber 
both in strength, and permanency of shape and of finish . 
\"'hil e sOll1c\\'hat more expensive than hard rubber, its ad
mirable electrical and mechanical qllaiities justify its use. 

Most of the brass pari s in our apparatus are covered with 
a baked iaC(llICr, which gi,'cs a permanent and attractive 
finish. All binding posts, switch bases, and similar part s 
arc securely pinned to prc\'ent turning, Handles are either 
pinned 011 or held in place by a hardened set screw fitting 
a depres~ion in the shalL Cabi nets arc made of dull finished 
hard oak, which does not scratch or dent easily, while lam· 
inated mahogany is used for coi l supports where sligh t 
changes of shape would be objectionable, Through the lise 
of complete jigs, fixtures and gallges in the manufacture of 
om instruments, most of the parts arc rendered readily in
terchangeable, a quality greatly appreciated when the pur
chaser wishes to make changes or repairs, 

We shall be pleased to offe r suggestions regarding ap
paratlls, methods, or books for use in radio work, and hope 
that readers of thi s catalogue will feel free to call on liS for 
information at any time. 

All prices in this catalog ue arc strictly net. Cash 
should accompany orders from persons or firms not listed in 
the commercial directories, nless otherwise instructed, 
we will usc our own judgment regarding method of shipment. 
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VARIABLE AIR CONDENSER 
Thl!' condenser is made of semicircular aluminulll plate!', 

one half the plates being arranged to rotate on a vert ical 
axis. T he steel shaft is carefully fitted to heavy brass bear
ings, which are positi\'cly locked in place. The rotary plates 
arc insnlated from the stationary plates hy hak~1ile chs('s 
ri veted to the ribbed aluminum end castings. T he moving 
and stationary plates afC .036n thick, and the clearance is 
.045", which, with the \'cry ruggc.d construction we use, 
g ives a condenser which is not apt to change with time, and 
is well adapted for use as a variable standard of capaci ty, or 
for wave meter work, where permanence of capacity is 
essential. 

The scal e is eng raved on a bakelite disc, which is 
fastened to the handle and shaft, rotating with them. T he 
condenser is mounted in a dull finished oak box, having a 
bakelite top. 

Care has been taken to keep the insulation of the con
denser very high, and to have low resistance connect ions 
from the binding posts to both the stationary and mov ing 
plates. 

"\10 . tO l r _ Capacity .0015 M. F . 8" x 8" x 9" high , 
weight 8lbs. Price, .$19.00 

No. 10 1 M. Capacity .003 M. F 8ft X 8" x 12" high, 
weight II Ib5. Price, 525.00. 
Extra for Calihrat ion Curve, 400 
Extra for I On Hand le for accurate adjustment 1.;0 
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UNIVERSAL W A VEMETER 

This wavcmder has a range from 150 meters to 9,000 
meters, and is adapted to measuring the wave length of 
transmilters, or of received signals. It consists of an air 
condenser, 6 low resistance indllctance coils, a scnsiti\'c \"ac
l\lIm tube, a crystal detector with a telephone, a buzzer with 
battery, and a change o\"cr switch, all mounted in a strong 
oak casco 

The condenser is the same as om No. 101 T" having a 
capacity of about .00 15 l"I.F. T he inductance coils are 
wound with flat, insulated copper ribbon, in laminated ma
hogany forms, and arc connected by means of a douhle flex
ible cable to the instrument. Clips arc provided in the lid 
for holding the coils when not in lISC. 

A sensitive Yacuum tube is mounted beneath the top of 
the in~t rumcnt and may be seen through a smail opening 
ncar t he conden~er handle. T he glow of the tube, at re~on· 
anee, is dearly visible, even in bright daylight. 
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A very simple crystal detector and a pair of head tcle
phonc~ (2,000 ohms) arc supplied for measuring incoming 
signa!!;, or currents too weak to light the vacuum tube. 
\Vhen not in usc, the telephones a re kept in a compartment 
at the left end of the case. 

The in<;tnllncnt can he llsed to generate currents from 
r 50 to 9,000 meters in wave leng th , by means of the battery 
and high frequency bllzzer. T his is very llseful in a receiv
ing station, as the receiving set may be tuned to any wave 
length on which signals are expected. I t is also convenient 
in test ing detectors or receiving sets, at any wave length, 
as the buzzer will work for hours, giving a high, clear, un
varyi ng- signal. 

A pair of binding posts is provided for use with the 
thermo-junction and microvoltmeter listed below, or with a 
sens itive hot wire meter. 

T he changeover switch disconnects both ends of all in
struments not in usc, thus preventing any error due to their 
capacity. All the wiring and all the parts are mounted di
rectly on the bakelite plate. 

The scale is divided into 100 equal divisions and curves 
are supplied showing the wave length. 

Dimensions 17w long, 9n wide 9w high, weight 20 Ibs. 

No. 105 B vVavcmeter $ 105 CXJ 

SENSITIVE HIGH FREQUENCY METER 
T his wnsists of a platinum-tellurium thermo-junct ion 

(as described by L. \·V. Aust in in "Bulletin of the Bureau 
of Standards Vol. 7 NO.2") and a ll1icrovoltmeter, mounted 
as a unit. Used with wavemeter No. 105 B, (which has a 
space for it), it allows resonance curves to be made and 
measures decrements. It is also the most accurate instru
ment for finding the resonant point in wave length measure
ments. It can also be lIsed in any place v;here a sensitive 
mcter for high frequency currents is desired. The scale has 
50 equal divisions, and the deAections are approximately pro
portional to the currents squared. 

No. I I 5 Thermo-meter $28.00 
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VARIABLE INDUCTANCES 

T hese inductances have 12 C(lllal coils wound in grQ(Wcs 
in a wooden form. with a lap brought out from each coil. 
T he coil ends arc of Ba.kclite and the form is covered with 
thin hard rubber. 

Inductance No. [I J i\ has 1 J\,I illi benry inductance, 
giving 2,000 meters period with a capacit y of .001 microfarad, 
while :.io. 1 1 1 B has 60 jl,lilIihcnrys and oscillates a t about 
'5,000 meters with .00 1 i\L F . 

The resistance of ~o. 126 A is 5 ohms and 126 B is 20 
ohms . T he dimensions are 5~ x 5- x 5-, We will wind these 
to any specified inductance, at a slightly increased cost . 
T hese coils arc very satisfactory in receiving or buzzer 
circuits wh ere the current is not over .2 ampere. 

No. II I A \"ariablc Inductance ;' 12.00 
No. II I B Variable 1 ncluctance 1 2.00 
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OIL AND AIR CONDENSERS 
This condenser is made up of-alumin um plates in a gal

vanized iron tank filled with oil , connections being brought 
out to binding posts through insulating bushings. 

The plates arc spaced .08!, making it pos!';iblc to usc 
vollages, will: the a ll we supply, up to about 9,000 voits. 
The vertical mounting ot the plates lets air bubbles risc to 
the surface and solid particles drop [() the bottom of the 
tank . As a spark through the oil docs no harm, these con
densers can not break down. 

These uni ts have a capacity of .006 M. F. with oil and 
.002 i'vl. F. withollt. T he), mal" of course, be used as air 
condensers lip to about 3.000 vo ts. 

it is a well known fact that all lIscflli sol id dielectrics 
show rather large losses when lIsed in oscillating circuits, 
these losses increasing with the wa\'c length, while air and 
somc oils absorb very little energy. The crrective resistance 
01 one of these condensers of a capacity or .006 ;\'1. F . at 
2,<x>o m. wave length is .2 ohms, while the better glass con
densers of the same capacity shuw 2 to 3 oh ms. T he capa
city docs not change appreciahly within ordi nary radio fre
quency limits. 
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\Ve recommend these condensers where small losses 
and ahsolute certainty of operation are de~ired. 

The dimensions of the case are 6" x 7" x S:{" high, and 
the weight. with oil, is about 20 pounds. 

Other capacitles built to order at a small increase in 
price. 
Oil Condenser, No. 108 D Price, SI ).00 

STANDARDS OF INDUCTANCE 

T hese coils are wound on well seasoned lami nated ma
hogany forms, and are so designed as to keep the distributed 
capacity 101v. T hey are mounted in an oak case for the pro
tection of the mahogany form, and so arranged t hat any 
change in the shape of the case will not affect the coil. 
Only absolutely non-magnetic mate rials a re used, and the 
amount of metal in the fie ld is ve ry slight. T he continuous 
carrying capacity of each coi l is abollt ~ amp. 

Number Millihe nry. 

106 A .05 
106 II .20 

106 C 1.00 

106 D 5.00 

Other ranges will be made to order. 

Price 

SIS·OO 
15.00 
17·00 

20.00 
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SPARK INDICATOR 

This instrument is a sensitive vacuum tube rotated by 
an electric motor. I t is mounted in a dull black cylindrical 
case, and when the vacuum tube is connected wIth a high 
potential point on an oscillat ing circuit, the glowing of the 
tube can be seen. T he rotation of the tube causes each 
spark to be seen as a separate band, lip to abollt IO,QCX) 

sparks per second. T he regularity of the intensity and 
spacing of the separate sparks can be seen, thus allowing 
the lIser to form a correct idea of the tvllC vallie and spark 
quality of a set. 

Three different speeds arc available by means of a 
switch in the base of the motor. A cord 8' long with a 
connecting plug to fit a standard socket is supplied. 

No. 110 A Spark Indicator for llO volts A.C. 
No. '1013" " 11 0 volts D.C. 
No 11 01\1 Vacuum tube as lIsed in Spark Indicator 

S40.00 
40.00 

3-25 
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AYRTON-PERRY VARIABLE INDUCTANCE 
This variomctcr is wound with well stranded copper 

wire, and has been carefully designed to give &'''lt isfactory 
result s at high frequencies. 

The coil s arc sections of spheres and arc held in place 
by well seasoned lam inated mahog<lny forms. 

The scale is engraved on a bakelite disc, securely fastened 
to the hanelle and shaft. 

T he connections to the mewing coil arc made through 
nlult iple contacts, g iving a low and constant resistance. 
The connect ions from the two coil s afC brought out indepcn. 
dent!y so that the coils may be used in se ri es or parallel , or 
may be lIsed as a variable Illutual inductance. 

Ranges other than those li sted below will be made at a 
slighted increased cost. 

Variometer :-.io. 107 A Range .015 Millihenrys to .25 
M illihcnrys ( with coil s in se ri cs) $24.00 

\Vill car ry 4 amperes continuous ly. 
No. I Oi B Range .25 Mill ihenrys to 4 Mill ihenrys 

(with coils in series) S24.00 
\ Vi ll carry I ampere continuously 
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VARIABLE AIR CONDENSER 

A!' :,h O \\"l1 in the Ctll, th e pl'lIes of this condense r a f C 

~\In-cd 10 gin: approximately ~(,01l1ctric variation oi capac
it y . (sll~.r~c:;ted by F. A. Kol ~tc r , and hy \\ ' , Duddell). T his 
shape. a llowillg' close r adjustlllent of capaci ty a: the lower 
end o f \he sca le, has proved vcry useful ill ci rc uit ~· . :,w:h a s 
those with gaseoll s detectors, Wh(,fC the rati o of induc tance 
to capacity is large. 

The plates arc of hard ah\lllilll1111 .02.1" thick with a 
spacing of .03", the Inaximu1l1 fndius of the rotary plates 
being 2", The low capacity al Ihe ze ro end of the :;'(";1\C 

( about .0ClC02 \f. F. ) is a valua!Jle feature in lllallY kinds 
of exper imental work. 

The s lat ionary plates arc ClIt away to decrease the 
capacit y 10 t he meta l case. 

The support of the condense r il self is a rihbed alum
inum casting to which is ri veted a di sc of bakelite r iveted 
ill lUlU III ,Ill ill:CUlillc1.> IImchined brass bearing abOut \" 
lOllg'. The ~haft is machined froll1 a good grade of 1" 
round steel with a flang-e which locates the plates and acts 
'1-; a Ihnl ~t hcarin(r. The contact for the rota ry plates is 
made !lml a radially slolted bronze !'pring \\'a~hc r, giving 
a resista ll C'c of less than 1/ 200 ohm. even afte r long use. 
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T he top of the condenser is made of 3/ 16" bake
lite. a materia l wh ich is much stronger than ha rd ruuber 
:":nd more pe r1Jlanent in fin ish. 

Si nce the bra ss scale rota tes opposite the line ind i
cator, readings a re always made at the same point. A 
round handle is used for ordina ry adjustments, while the 
~xten sion handle proves very useful where accurate sett ing 
15 necessa ry. 

The case is of cast brass well lacque red and provided 
wit h a sc rew to which a ground wire may be connected. 
so that the hand when brought near the condenser wi ll 
not change the capaci!y and alter 2dj ustments. 

Diameter, S", l-leight, 4", Weight, 2y,J lbs. 

iVl inllll l1 111 capaci ty, 00002 M. F. 

Maximum capacity, .0007 l\iJ. F . 

No. 124A Condenser complete 
Extra fo r calibra tion 

. ...... ... .. ... $1000 

No. 124B Condense r (same 
brass case) 

at 10 point s . 

as )Jo . 124A, but 

No.124C Condenser (sa me as No. 124 8, hut 
hakeli te top and binding posts) .. 

1\0.124D Condenser (same as No. 124C, bu t 

LiO 

less 
8..00 

le ~s 

7.W 

less 
handle and scale) . . . . . . . . 6.20 
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AUDIBILITY METER 
I f a telephone in which signa ls are being rc(civcd is 

shun ted by a resistance lIntil the signa ls arc just audible, 
the ratio of the cur rent ill the telephone to the current in 
the ShUllt is all indication o f the strength of the signal. For 
instance. if the signa l is just audible wilen 99% of the 
detec tor current flow s thm the shullt and 1 % \hru the 
'phones. the ~ i gna l is said to be 100 limes as great as that 
necessa ry 10 produce a j lls t aud ible signal. 

This meter has 47 resistance coil s so adj usted that the 
audihility is directly indicated by the IlUllllJe r s opposite the 
contact point s, giving direc t readings in aud ibility. The 
range is from 8000 times audibility d(mn to 1, by steps 
of about 20% each. 

Since there is 11 0 shunt on the 'phones at the poin t 
marked " 1;' the instrument may be left constantly ill cir
cllit without affect ing the .signal strength . One pa ir of 
binding posts is p rovided for connect ion to the detector, 
a second pa ir for the telephones. A s111all inductance coil 
is placed in the illstnnnent to prevent the low resistance 
shun ts from chnllging the conditions in the detec tor circuit. 

General Radio Co. 11 Windsor St. , Cambridge, Mass. 



This meter is of gn:at \·<due ill a receiving station. 
since thru its lISC the cnlcicllCY of various detectors, re
cci,·iElg trallsiormcrs, aerial~ or ·'hook-ups" can be com
pared. the innc:lse of sign:ll strengt h due to amplifiers 
('an be dctermined . or the intell:-iity of all in("oming s igl1a ls 
ran bc measured. 

This meter \l" ill give :'<lti:-ifactory l'esllils on any 01'
dil1ary 2000 ohm telephone, or we \\"ill adjllst it to any 
special lclepllone. 

Diametcr, 7". I leigh!. ,r'. \\·cit-!"hl. 20 Ihs. 
:\0.122 .\udibilit) .\I~ l e r ................. $22.00 

PHANTOM RESISTANCE 
Fo r many les ts of tran:,mittil1g" apparatu:;. il is de

sirahle to replace the antenna wilh a local l:in.:uit the con
slants of which arc morc easily and acc u rately determined. 
It al:;;.o prevents interfe rellce with ncighbori ng sta tions. 

Thi s rcsist;:Ull'C is made of + unit s of + ohms c<tch, 
with separa te binding posts by l\·h; ( h +-8- 12 or 16 ohms 
C:l. 11 he obtained. \\,ith the + unit s in seri es, a current of 
.i amperc!' can he con\il1l1ot1sl~' rarried. \\,ith \h~ units. 
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connected. t\\'o in ser ies and IWO in parallel, giving 4 ohms, 
the ca rrying C<tpacilY is 10 amperes. 

The resistance material is Advance ribbon, which has 
a very low temperature coefficient o f resistance and a con
stant resistance up to very high frequencies. This r ibbon 
is wound on a sbestos-board fo rlll s, mounted verti cally, an 
arrangement which insures a good circulation of ;:\ir . 

T he binding posts. which a re pinned to prevent loosen
ing. arc mounted on Ol1 e o f the b..1kclite end plates. The 
accuracy of the resistance is about Yz% at wave lengt hs 
of 300 meters Or longer, while the inductance is about .0012 
mill ihenrys for each section . 

Special sizes will be quoted 011 if desired. 

i'\ o. 125 Phantom Antenna Res istance ........... $15.00 

Weight, 3 Ibs; S ize, 5" x 6" X 8". 
\ Ve recommend our oil condensers for use in phantom 

antenna circuits as the res istance is very lo\\', even a t long 
wavc lengths. 

Condenser 1\0. 108F is simila r to Xo. I08D li sted on 
page 6, but has a lo\\'cr capacity (abollt .00 15 i\L F.) and 
a higher break down voltage (about 12,(X)O volt s maxi 
mum ) . 

No. l08r Oil Condenser ...... . ....... . ...... . .. $15.00 
Size, 6" x 7" x 8~" ; Weight, 19 Ibs.; 

Capacity . .eX)] S M. r . 
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STANDARD CONDENSERS 

Our Standard l\ ir Condcn~c rs are very valuable 111 
laboratories, where acnlfatc and permanent sta ndards o f 
capacit y arc needed. They arc used for checking va riable 
condense rs, in alternating currellt bridge \\"ork, for aCC\lrate 
measu rements of frequencies. and many other purposes. 

The design of these (ondcnsers is h;\scd on suggcs
tion~ made by P rofessor (;. \\", Pierce of llarva rd Uni 
\,crs1\ " . 

-I:hc plates arc made of alumin um .0.::'0" thi ck. spaced 
.O-,fO" apart hy means of \"C ry accu rately machined scp.'\ 
raton;. These ring shaped separators have a large area 
in COlli act \\"ith the ,\ ll11ninlllll to avoid all)' va riation in 
capadty from a change in the spacing of the plates. The 
whole unit is held on a heavy glass lOp by means o f eight 
rods passing thm the ~Iass plate and sepamtors. The 
binding' posts a rc sc rewcd and pinned to brass strips, which 
connect with the supportin~ rods. 
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This con!,L rtlctioll gives a vcry r igid condense r, wh ich 
sh ~.lU ld maintain ils initia l accuracy ror any period o f time. 

:\0 . 120A S\:I llda rd Air Comlcmer ....... ....... $28.00 
Capacity, .001 \T. F.; Size, 8" ;.: 8" x -1-"; ,,'eight, 6 11.>5 . 

.\To. 120n Standard Ai r Condenser .... .. ... . .... . $33.00 
Capacity .. 002 :'1. F'.; S ize, 8" .'\ 8" :-.; 5"; \\' eight, 8 11.>5. 

:\0. 120C Standa rd Air Condense r ... .......... .. $37.00 
Cap.;n:ity, .00-+ :\L I:.; Si ze, 8" x 8" .'\ 7"; \\"eight. II Ibs, 

STANDARDS OF RESISTANCE 

The resistance co il s Ilsed in these standards are wounel 
on a sheet or bakeli tc , wi th a double winding o f 111anganin 
W1re , so arranged that the current s in adjacent wires a rc 
opposite in direction and at practica lly the same potcntial. 
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This construction keeps both inductance and capacity ex
tremely low. It is desirable that resista nces used at high 
frequencies have low inducta nce, in order that the induc
tance oi the circuit sha ll not bc matcrially changed as the 
resistance is varied. The effect of capacity in a resistance 
coi l is to reduce the apparent resis tance at high frequen
cies caused by the current shunted thrl1 the capacity of the 
coi l. The capacity of these coil s is only abom .CXX)()()j 
M. F. , the effect of which is not appreciable in most high 
frequency 1l1easu rements. 

As these standards arc also reliable on direct and low 
frequency alternating currelllS, they Imlke very convenien t 
standards for general laboratory ll se. 

The case is of cast brass. well lacquered, and has a 
bakelite top. The resi stance is adjusted to .1 %. and every 
precaution is used in const ruction to aid in nmintaining 
its accuracy. 

Diameter, 3J4" ; 
No. 133A Standard 
~o. 133B " 
:--.ro.133C " 
No. 133D ,. 
'10. 133E 
No. 133F 
No. 133G " 

height, 2"; 
Resis tance, 

" 
" ,. 
" 

" 

weight. 1 lb. 
I ohm 
:> ohms 

·10 ohms 
50 ohms 

100 ohms 
500 ohms 

1<XX> ohms 

$;.00 
;.00 
;.ou 
5.00 
5.50 
6.;0 
7.7; 
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DECADE RESISTANCE BOXES 

The decade resistan(c box, in addition to its many 
llses on direct current, may, if properly designed and buil~, 
he employed in both low anci high frequency alternating 
clIrrent tests. 

In these resistance boxes. great care has been taken 
to make the resistance 011 high frequency current s the 
s:::mc as the direct cmrent resistance, and to keep the in
ductance as low as possible. 

T he resistance material used in all units is manganin. 
which has a \'cry 10\\' temperature coefficient of resistance 
(.0005 9'0 pcr degree C.) and contains no iron. 

In the Oll e tenth ohm unit s, Ihe conductor is a thin, 
na rrow ribbon. with vcry 10\\' inductance. The one, ten, 
and one imll(h'cd ohm units arc wOllnd on bakelite forms, 
with two insulated lll!lllganin wires, so arranged that the 
inciuCI<ln('c is as lo\\' as possible. \\·ilhout increasing the dis
tributed capacity, which with ordinary re~istance coils causes 
serious er ro rs at high f requcn cic~. 

The tops of these instruments arc madc of bakelite 
having a perm.anent, d ull lliack finish . 

The con tact po ints arc forced in, and held in pla('c 
\\'ith nuts . The tcrminals of the resistance units arc sol
dered directly to the projecting cnds of the contact points. 

The switch blades ha\'e 4 phosphor bronze laminations, 
which make good connection with the contact points . 
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The insulating handle and the switch blades are se
curcly pinned to the steel shaft, \\'hich rot:lIes in a brass 
basc pinned to the bakelite top. 

Contact between the shaft and the switch base is made 
through a radially slotted bronze washer. The resistance 
of the complete switch is approximately .004 ohm and will 
not appreciably increase, even a her long use. 

The one tenth ohm unit s will carry I ampere. the one 
ohm unit s .2.1 ampere, the tcn ohm un its .1 ampere, and the 
one hundred ohm units .05 ampere-all without healing 
enough to change the resistance. The accuracy of the 
coils is better than !4% on di rect current and about 01'0 at 
1.500,000 cycles (200 meters wave length). 

:-.Jo.102A 10 one tenth ohm coil s ............. $10.00 

No. 10213 
Ko.102C 

10 

10 

one ohm coil s . 

tell ohlll coi ls ..... , .. . . .. . 

10.00 
10.00 

No. 1020 10 one tenth ohm coils ..... ..•••... 

plus 10 oncohm coils..... . . .. .. .. 19.00 

:\0.102£ 10 oneohmcoils ............ . 

plus 10 ten ohm coils. . . . . .... . . .. \9.00 

:\ o. 102 F 10 one tenth ohm coils ...... ...•... 

plus 10 

plus 10 

No. l02e 10 

plus 10 

one ohm coils ..... .. •..... 

ten ohm coils. . . . . • • . • . . .. 28.00 

one ohm coi ls ........... ,. 

ten ohm coils ......... . . 

plus 10 one hundred ohm coils. . . . . . . . .. 29.00 
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