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AUDIO OSCILLATOR
Type 213

The precision of most alternating current bridge measure-
ments is in no small measure dependent on the source of power
supplied to the bridge. The wave form should be strictly free from
harmonics. Where a balance is indicated by means of the null
method with a telephone receiver, the presence of harmonics of
even very small magnitude will prevent the accurate determination
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of the balance point for the fundamental. The frequency must re-
main constant. The supply source should also be simple in its oper-
ation, rugged and reliable. It was to meet these requirements that
the General Radio Co. Type 213 Audio Oscillator was designed.

The output of this oscillator is about 0.06 watt at 1000 cycles.
External binding posts are so arranged that three output voltages
may be obtained. The outputs obtainable with these three differ-
ent connections are as follows:

Point Voltage Current

Low 0.5 volts 120 milliamperes
Medium 1.5 volts 40 milliamperes
High 3.0 volts 12 milliamperes

For some capacitance measurements it is desirable to use a high
voltage. This increased voltage may be obtained by connecting an
inductance and capacitance in series across the high voltage output
terminals of the oscillator. By adjusting this circuit to resonance,
voltages as high as 50 or 100 may be obtained by connecting output
leads across the condenser. This instrument will operate satisfac-
torily on from four to eight volts. The input current is approxi-
mately 0.13 ampere. When running, the oscillator may be heard
for a distance of approximately twenty-five feet, or may he made
silent by enclosing in a sound-proof box. '
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The circuits of this oscillator are shown in the diagram. The
closing of the switch places the field magnetizing coil directly
across the battery. Also across the battery is the primary of the
input transformer in series with the mmmph(mc button. The reso-

[ Page 7oz ]




[Cof a%eg]

«l ADV PO RO
5] S 11- JL[ﬁIJ W8 X 1" ”g Sll()l‘-}u-}‘!l[l[(l
OO?E% ......... o e T SR S S APt M S S 107 HLJ"J() l-npn\ % IZ .—“I‘\ ]—

USSP UOIIN H20] JUILLDAULOD Y[}
10 SL pue I 1;:-,)3w ApIsRY SL DILMS [0u0d Ay, [y paysijod
w poysiuy av syied [eiaw pesodxa oy peurwd oyipyE( paatid
-U2 U STY pUue Xoq yro paysiod B oul pajunow st 101R[[19s0 ay |,
“Suneay Jnoyrm 103e[[raso 2y} jo uonriado snonury
~u0d a) saansut ‘sanpea wnwdo 19Y) 0] pPaisnlpe uad ALy $3ND
-112 9} JO SIUBISUOD [EILIIIAD B3 JBYY JIE) 913 M 1913950) Sul
—junow 3o adLy sy Ar0jRIOqR] N0 SUIARI] 193] R UOLUIIE 19 n]
ou spasu pue jusuruniad 1 uolIng oyl 1o jusudsnlpe oy, Cpoulyd
-qo st uogeiado 1popiad jey) os BrLLUL JUAIYINS SEY 3L 394 ‘SDOoYS
DI9AIS PUEBISUIIM 0} u03IQ 2y $pqrua sfuuds 10 wonRulquUIOd
sy, -Sutads Sunajuad jas pausisop \[]maeds v £q uonisod ut ppay
st 3sod Sununow Sundsfoid v sey YDIYM DpPIS 1YI0 I T, Sunds
Jep ‘1104s B JO sueaw Aq 10l Suiuny oyj 0y DSYIEIRE S GOiing a1}
10 apis ou() “Louanbai] 1913T[ AYI I 3999 THLIAUL YSIY 31 1O ApLwW
s1oasn ‘'sap£d 0001 ' Lpadoad sivaado 3194 pue sydoys [EolUBYIIW
07 DAIISUISUL 2(] ABIU UOIING 9] JRYI 19PI0 U] ‘U0 DY} 10 Uoi}
~taado 300p1ad ayy LoISOp LM BIIWL [BULIOU WIOI] YIUL UL JO UIPALp
~UN-2A1) U0 S® JUNOWE UR [[RUIS S JO UOILIOISIP | "9n[BA [RLOIIWL
W02 A SBY £03R[[IDSO oyl sonsudjovieyd Sunuiado st aSuvyd
SOOUS [EIIUBYDAW JSIS J1 10 quonruiiad jou st uoing 2yl jo jua
-snlpe oyl J1 A[p3Iuyapul Unl 3¢ JOUUE I0IR[[1IS0 3} IBYI OS sjeay
uolmg 2yl iy uopng suoydoronu oyl ur fLpSre) L1aa saip ‘1o3el
-[19S0 OIpNE 10 ‘Iawuny B jo uonedado ayl ur aumn[iey 10 $$900ng
‘pauiziurew Lppusurwitad ore sunlewie Ayl 01
10dsax UMM 3105 BH11 0 uoneziaudeur Ayl jo Ljsudjul pue Ajurepod
o3 ‘wispoudew juauewiad s31 uo Suk[ar Jo peajsul Nioj Funeiqia
oy} Jo Qul Puo uo (10> SuiziouSew PI?Y 3 10 9sn 9yy Ag
23pLiq a3 e paoed yopms € £q pajesado pue Jupi[([ 213
woay jueisip jutod € e pajedol aq Arwr 11 SUnIRIS-1[35 S 10]B[[12SO
YUY 2OULS  CON[BA SIU] 01 pAisnipr {[NIa18d SN0 DUBUOSIL Y |
s3940 o1 e pur jueisuod 1day aq Adusnbaiy syl 3By} So.nsul I0]
Fummy oy edpuiq oyl 01 LArunxodd asop ur pasn Sutaq st 101g|
-[1s0 a3y adaym jueitodmt Lpremonted st oinyeay suyy pRYy IpLsine
21331 AdaA st 913y syivd wodl paso ALIEAU [[B 941 $}NIID dIusei
YI ‘I9A9MOY PJULE  UILO} 2ATM Y} O uo1l103sip jussard oy des
JIB [[BLIS B SBY 2100 I3ULIOSUBL} (23] ‘Juauodiiod Juaiind 309.41p
Aur Juwuleiuod woil aatm ndino ayj sjusaatd siouniojsuriy om)
o3 30 asn oy, sadeyjoa ndino juazayip 2941y) o SuluIelqo Iy
yueiad 01 sdey saayl sey Liepuodss 1awniojsuedy mdino sy lasuap
—U02 A} PUE [I0D 2INITVULIE Y} “Iduwiojsued) mdino ayy jo Arewnd
o “rawrojsued) ndul oy Jo LIRPUodIS I JO $ISISUOD DI dULU



The products of the General Radio Company cover a complete
line of high frequency radio laboratory apparatus. Information
and bulletins of special apparatus will be sent on request.  Our line
includes the following instruments:

Variable Air Condensers
Vernier, Condensers
Standard Condensers
Decade Condensers
Variometers

Standards of Inductance

Standards of Resistance

Decade Resistance Boxes
Wavemeters
Decade Bridge

Capacity Bridge

Slide Wire Bridge

Audibility Meters

Hot Wire Ammeters
Galvanometers
Thermo-Couples
Telephone Transformer

Miscellaneous Apparatus

All prices in this catalogue are strictly net, subject to change
without notice, F. O. B. Cambridge, Massachusetts. Cash should
accompany orders from persons or firms with whom we have not
already opened accounts. Unless otherwise instructed we shall use
our own judgment regarding method of shipment.
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GENERAL RADIO COMPANY

MANUFACTURERS OF
HIGH GRADE RADIO LABORATORY APPARATUS
CaMBRIDGE, MASSACHUSETTS

BULLETIN 702 AUGUST 1920

PRECISION CONDENSER
Type 222

Condensers used as standards and for precision measurements
must have many features not usually found in ordinary laboratory
condensers. For variable standards it is essential that the plates be
sufficiently rigid and well spaced so that handling of the condenser
will not cause a change in capacitance. It is not alone sufficient that
the power factor be low but it is also important that the dielectric losses
be substantially constant throughout the entire range of the condenser.

The General Radio Co. Type 222 Precision Condenser is not in-
tended for use as an ordinary laboratory experimental condenser, but
rather for those places where precision is essential. In its design the
mechanical as well as the electrical features have received special at-
tention. There are two sets of substantial semi-circular aluminum
plates with wide spacing. The steel shaft runs in brass cone bearings,
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which are positively locked in position. After assembly of the entire
condenser the shaft is rotated for several hours to insure its perfect
alignment and the wearing in of the bearings.

_The rotary plates are turned by a worm and gear thus permitting
of fine control. The worm is held by spring tension in position against
the gear to prevent backlash due to wear. This is the same method
used in accurate dividing engines. The rotation test referred to above
mcludes the worm and gear so that they are well worn into place be-

fore the condenser is accepted. Attached to the main shaft is a scale,
180 degrees of which are divided into 25 equal parts. To the worm
shaft is attached a second scale the circumference of which is divided
into 100 equal parts. Since one complete turn of the worm shaft
moves the main scale through one division the position of the rotary
plates may be read directly to one part in 2500. As the divisions on
the sub-scale are placed 1/16 inch apart it is possible to estimate easily
to fifths.

Since there is only a small amount of solid dielectric used in the
entire condenser, and since this dielectric is carefully selected, and is
all placed in a weak electrostatic field, the power factor is very low,
being approximately .01% at a capacitance of 1500 micromicrofarads.
As the dielectric is not in the direct field of the rotary plates it is not
influenced by their position. Thus the dielectric losses remain nearly
constant throughout the entire range of the condenser. This is a par-
ticularly valuable feature in measurements of the properties of dielec-
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minilrl'num of leads and permits their resistanc: to be made negligibly
small.

The condenser is the Type 222 Precision Condenser with a capaci-
tance of 1500 micromicrofarads. The low losses of this condenser
permit the obtaining of a very sharp resonance point. The scale ar-
rangement, consisting of a primary scale and a sub-scale, is the same
as used on the Precision Condenser. This arrangement permits a
direct reading of capacitance to one part in 2500. When measuring
the wavelength of a vacuum tube or other undamped oscillating cir-
cuit, it is possible to determine the resonance point to better than one
half a division on the sub-scale which is equivalent in wavelength to
one part in 10,000.

The inductance coils are wound with stranded wire with the
separate strands insulated from each other. Five coils are furnished
covering a range of from 75 meters to 24,000 meters with a good over-
lap between coils. These coils are so wound that the distributed ca-
pacitance and the dielectric losses are kept a minimum.

Resonance is indicated by means of a Weston Thermo-Galva-
nometer mounted in the top of the condenser case.

The condenser is mounted in a polished mahogany case similar to
that of the Precision Condenser. The five inductance coils are also
enclosed in mahogany boxes on which are mounted hakelite panels
stating the coil ranges. The mounting posts of these coils are so ar-
ranged that they will fit on to the connecting bars in only one way,
thus insuring that each coil always will be connected in the same man-
ner in which it was calibrated.

The condenser case has a copper lining which is connected to the
rotary plates of the condenser. The arrangement of connections is
such that the rotary plates of the condenser, the shield, the thermo-
galvanometer, and the outside of the inductance coil are on the low
potential side of the circuit. This arrangement greatly reduces the
possibility of disturbance by outside influences.

Wavelength data is furnished for 24 points with each of the five
coils. Capacitance data is furnished for 26 points on the condenser.

A strongly built whitewood shipping case is furnished with each
wavemeter. Separate compartments are provided for the condenser
and coils. This case is fitted with a carrying handle and lock.

Type 224 Precision Wavemeter...... ... ooouen-unionns ..$220.00
Dimensions 187 x 117 x 117, Weight 34 Ibs.
Code Word “WAGER”

The products of the General Radio Company cover a complete
line of high frequency radio laboratory apparatus. Information and
bulletins of special apparatus will be sent on request. Our line in-
cludes the following: Variable Air Condensers, Vernier Condenser,
Standard Condensers, Decade Condensers, Variometers, Standards of
Inductance, Standards of Resistance, Decade Resistance Boxes, Wave-
meters, Decade Bridge, Capacity Bridge, Slide Wire-Bridge, Audi-
bility Meters, Hot Wire Meters, Galvanometers, Thermo-Couples,
Telephone Transformer, Miscellaneous Apparatus.
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GENERAL RADIO COMPANY

MANUFACTURERS OF
HIGH GRADE RADIO LABORATORY APPARATUS
CAMBRIDGE, MASSACHUSETTS

BULLETIN 703 NOVEMBER 1920

AUDIO OSCILLATOR
Type 213

The precision of most alternating current bridge measurements
is in no small measure dependent on the source of power supplied to
the bridge. The wave form should be practically free from har-
monics. Where a balance is indicated by means of the null method
with a telephone receiver, the presence of harmonics of even very
small magnitude will prevent the accurate determination of the bal-
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ance point for the fundamental. The frequency must remain constant.
The supply source should also be simple in its operation, rugged and
reliable. It was to meet these requirements that the General Radio
Co. Type 213 Audio Oscillator was designed.

The output of this oscillator is about 0.06 watt at 1000 cycles.
External binding posts are so arranged that three output voltages
may be obtained. The outputs obtainable with these three differ-
ent connections are as follows:

Point Voltage Current

Low 0.5 wvolts 100 milliamperes
Medium 1.5 volts 40 milliamperes
High 5.0 volts 12 milliamperes

For some capacitance measurements it is desirable to use a high
voltage. This increased voltage may be obtained by connecting an
inductance and capacitance in series across the high voltage output
terminals of the oscillator. By adjusting this circuit to resonance,
voltages as high as 50 or 100 may be obtained by connecting output
leads across the condenser. This instrument will operate satisfac-
torily on from four to eight volts. The input current is approxi-
mately 0.13 ampere. When running, the oscillator may be heard
for a distance of approximately twenty-five feet, or may be made
silent by enclosing in a sound-proof box.
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The circuits of this oscillator are shown in the diagram. The
closing of the switch places the field magnetizing coil directly across
the battery. Also across the battery is the primary of the input trans-
former in series with the microphone button. The resonance circuit
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The oscillator is mounted in a polished oak box and has an en-
graved bakelite panel. The exposed metal parts are finished in pol-
“shed nickel. The control switch is easily accessible and is of the
convenient lock button design.

Type 213 Audio Oscillator.....oooesvunasesseere e oeeens $32.00
Dimensions 6” x 434" x 57. Weight 474 Ibs.
Code Word “AUGER.”

WESTERN ELECTRIC HEAD PHONES
Type 1002-A

Where a sensitive high resistance telephone receiver is used to in-
dicate a bridge balance by the null method we recommend the use of
the Western Electric Type 1002-A head phones. This is a double
head set complete with adjustable head-band. The resistance per pair
is 2200 ohms. These receivers are light, rugged and extremely sen-
sitive. In addition to being adapted to bridge work they are used
very extensively in radio receiving sets.

Price complete with cord.......cooveenns vl sy s $15.00

The products of the General Radio Company cover a complete
line of high frequency radio laboratory apparatus. Information and
bulletins of special apparatus will be sent on request. Qur line in-
cludes the following: Variable Air Condensers, Vernier Condenser,
Standard Condensers, Decade Condensers, Variometers, Standards of
Inductance, Standards of Resistance, Decade Resistance Boxes, Wave-
meters, Decade Bridge, Capacity Bridge, Slide Wire Bridge, Audi-
bility Meters, Hot Wire Meters, Galvanometers, Thermo-Couples,
Telephone Transformer, Miscellaneous Apparatus.

All prices in this catalogue are strictly net, subject to change
without notice, F. O. B. Cambridge, Massachusetts. Cash should
accompany orders from persons or firms with whom we have not
already opened accounts. Unless otherwise instructed we shall use
our own judgment regarding method of shipment.
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ELECTRICAL AND RADIO LABORATORY APPARATUS
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BULLETIN 710 OCTOBER 1923

Type 305
COMBINATION WAVEMETER AND FILTER

With the large number of broadcasting stations operating there
are few locations where it is not often desirable to eliminate some
interfering station. Unless the wave length separation is large this
elimination can seldom be obtained by the usual tuning methods.
Oftentimes there is general interference which it is desired to reduce.
These results may be accomplished by the use of the Type 305 Radio
Filter. This instrument consists of a tuned circuit inductively
coupled to a coil placed in the antenna circuit. To use this filter it
is necessary only to connect the antenna and 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. All necessary changes in con-
nections are made by a single selector switch. As this switch is pro-
vided with an off position the filter may be left permanently connected
and used only when desired. 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 low loss, gear controlled Type 247 with plates shaped so
as to give a nearly uniform wave length scale. The coils are wound
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with sufficiently large wire to give the circuit a low decrement, and
the number of turns of the antenna coil are controlled by the selector
switch. One of the valuable features of the instrument is the wave
length scale marked directly on the condenser dial. This scale,
calibrated to within 29, not only aids in the setting of the filter, but
also enables the filter to be used as a wavemeter. 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. The metal parts are finished
in polished nickel.

Fee] Rm

I [ a A I i i
agc ] AEe
a SLT G o SET [:3
FILTER REC.SET FILTER FREC.SET
— et
2 FIG. | & FIG. 2
OPERATION

The filter can be used with any antenna connected receiving set
to improve the selectivity; the improvement being more noticeable
when used with the single circuit type than with the inductively
coupled type of receiver. When used with a crystal receiver the
operation of the filter is quite simple, 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 same 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
and ground 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 O the filter is disconnected and
the receiving set may be used just as if the filter were not present.

1. THE SERIES FILTER. When the selector switch is set
opposite the contacts marked 8 or 5 of the SER side, the connections
are as shown in Fig. 1. It will be seen that the filter is connected 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-electromotive force set up in the
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impressed on the input of the receiver. Signals of all other wave
lengths are not in resonance with the filter and pass to the ground as
if short circuited. It will thus be seen that when set for the parallel
position the filter will permit only signals of one wave length to reach
the receiving set. These signals, however, will be reduced somewhat
in strength, due to unaveidable losses in the filter circuit, so that it is
possible to use the parallel connection only with signals of at least
moderate intensity.

When it 1s desired to receive from a single station only set the
filter switch at O and tune the receiving set so as to receive the desired
station at maximum intensity. Set the filter switch on 5 of the PAR
side and carefully turn the wave length dial until the signals are again
heard with maximum intensity. lurlhor improvement will be ob-
tained by re-tuning the receiving set and making any further re-
adjustment necessary on the filter. The best results will be obtained
using the parallel connection after experience is obtained in the re-
tuning Eldjllbll'ﬂf_‘llls. 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. USE AS WAVEMETER. Wave lengths of received signals
may be measured directly with an accuracy of 29,. To do this set
the filter switch on O and tune the receiving set to the desired station;
then set the filter switch on 5 of the SER side and turn the wave length
scale until the signal disappears. The reading on the wave length
dial is that of the incoming signal.

Type 305. Combination Wavemeter and Filter ...... viee 320,00
Dimensions 8 /x914""x715".  Weight 7 lbs.
Code Word: “FAIRY.”

The products of the General Radio Company include not only
those listed in this bulletin, but also radio and electrical lal boratory
apparatus. Information and bulletins of special apparatus will be
sent on request. These instruments include: Low Loss Variable
Air Condensers, Precision Condenser, Vernier Condenser, Decade
Condenser, Variometers, Standards of Inductance, Standards of
Resistance, Decade Resistance Boxes, Impedance Bridge, Capacity
Bridge, Slide Wire Bridge, Audibility Meter, Wavemeters, Ratio Arm
Box, Galvanometer Shunt, Hot Wire Ammeters, ROCOItI(‘m, Ampli-
fiers and Miscellaneous .-\ppLudtLI:s.

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

MANUFACTURERS OF
ELECTRICAL AND RADIO LABORATORY APPARATUS

CAMBRIDGE, MASSACHUSETTS

BULLETIN 715 NOVEMBER 1925

Type 275
PIEZO ELECTRIC OSCILLATOR

Type 276—QUARTZ PLATE

The piezo electric properties of crystaline quartzmake it particularly
well adapted for use as a frequency standard. Plates of this material
when properly prepared, and placed in the cireuit shown on page 758
will hold the frequency to extremely minute variations. The oscillating
frequency is independent of the electrical constants of the circuit. The
frequency is entirely dependent on the physical dimensions of the quartz
plate which may be ground very closely to specifications. The frequency
is practically unvarying with temperature and is not affected by any
mechanical shock which does not fracture the plate.

The General Radio Company working in conjunction with Dr. W.
G. Cady and Dr. G. W. Pierce has developed a commercial application
of this principle.
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The instrument is entirely self-contained and consists of the com-
ponents shown in the wiring diagram shown below, mounted in a
suitable cabinet which includes all necessary batteries. As the plate
mounts on the front of the panel with a plug-in arrangement, plates may
be readily exchanged in order to extend the frequency range. A coil is
provided for coupling with other apparatus.

Licensed under Patents 1450246 and 1472583
For Expertmenial use only

ﬂ.f,-'(g | J)

Plate Cowlting

o
) :

LFE

A Bar
W %
WIRING DIAGRANM
T2ps PIEZO OSCILLATOR T
Telephene Flug must be . (1 Ilf @)
in ar Flale grrem" will !IMI_ _N'i
nel flow

The oscillator circuit is shown above. A UV 199 tube is used as
an oscillator. The meter, mounted on the front of the panel, indicates
when the circuit is oscillating. A pair of telephones or similar high
impedance must be connected at the plugs marked “TEL™. The
Quartz Plate is plugged in, either at H F or L F, depending on the
frequency at which it is to oscillate. In general, plates for frequencies
higher than 500 K. C. should be used in the H F mounting. Reasonable
care should be taken in handling the plates, as they will fracture if
subjected to too great a mechanical shock.

Limits are imposed on the fundamental frequencies for which it is
possible to provide plates by physical conditions. The lower frequencies
require a very large plate, while for the higher frequencies the plates
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USES

In the General Radio Type 275 Oscillator the principle of frequency
control by the use of quartz crystals has been made available for general
experimental use. The 275 Oscillator is intended primarly as a
frequency standard. As such it offers numerous advantages over the
ordinary standard wavemeter as a primary standard. The entire
equipment is considerably less bulky than the wavemeter, and the
essential standard of frequency, the quartz plate is of vest-pocket
dimensions. The frequency is affected only by some change in the
physical dimensions of the plate or in the holder clearances. The
development of a small, reliable frequency standard, suggests the
possibility of uniform frequency standards, provided by a central
laboratory, ending the present interference between stations due to a
difference in standards.

Licensed under Pats. No. 1450246 and 1472583 for experimental
use only.

Weight complete 15 Ihs.

Dimensions 124" x 9 34" x 8 14".

Prices
Oscillator complete with one plate........coeee $110.00

Oscillator complete with one plate ground to
Spepifed FretuBROT: sl i 135.00

Plates, mounted each.......... 25.00
Plates, mounted ground within 59, of specified
FROUUBTOT .o orssimsrroesismnir s A g 35.00

Plates, mounted ground to specified frequency......... 50.00

ALL THE ABOVE PRICES ARE NET.
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GENERAL RADIO COMPANY
MANUFACTURERS OF
HIGH GRADE RADIO LABORATORY APPARATUS

CAMBRIDGE, MASSACHUSETTS

BULLETIN 901 JANUARY 1920

VARIABLE AIR CONDENSER
TYPE 182

The design of this condenser makes it particularly adapted for use in radio oscil-
lating circuits. The plates are cut so as to obtain a nearly uniform wavelength varia-
tion throughout the entire range of the condenser. This is particularly valuable in
circuits such as those used with vacuum tubes, where the ratio of inductance to
capacitance is Jarge. The capacitance at the zero end of the scale is very low, being
less than 30 micro-microfarads. The plates are heavier than those of the usual varia-
ble condenser of this size, and the end supports are arranged to reduce the usual
dielectric losses. The rotary plates are mounted on a steel shaft which runs in two
cone brass bearings, which permit of adjustment to any desired degree of turning
resistance, and of taking up perfectly any wear which may occur in them after years
of service. Electric connection to the rotary plates is accomplisked by a special flex-
ible lead, thereby preventing any possibility of varying resistance which might result
were the bearings used for this purpose.

The case is of spun metal with our permanent black crystaline finish. The panel
is of Bakelite with engraved lettering filled with white.

A small extension handle is provided for accurate adjustment,

This condenser is made in two sizes, of approximately 700 and 1000 micro-micro-
farads maximum capacitance respectively. The smaller condenser is 5} inches
diameter x 4% inches high and weighs two pounds, while the larger is 534 inches
diameter x 514 inches high and weighs two and one-half pounds.
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TYPE 182A Condenser, Max. Cap. 700 MM.F, . . « . « . . « . . $12.00
Code Word “CUDDY "

TYPE 182B Same as above, calibrated at 1o points . . . . . . . . 13.50
Code Word “ CUMIN "

TYPE 182C (18zA Unmounted) Without case, top, or binding posts,
but with scaleand handle , . . . . . . . . & . . . 8.50

Code Word “CUPID™"

TYPE 182E Condenser, Max, Cap. tooo MM.F. . . . . . . . . . 13.50
Code Word “CANDY”

TYPE 182F Same as above, calibrated at ro points . . . . . . . . 15.00
Code Word “ CANTO"

TYPE 182G (182E Unmounted) Without case, top, or binding posts, but
with scale and handle . . . . . . + « + = . & 4 s s
Code Word “CAPER”

9.70

HOT WIRE AMMETERS
TYPE 127

A high-grade hot wire meter should contain three definite qualities —ruggedness
of construction, quickness of action, and permanence of operating characteristics
In our Type 127 Meter careful design and good workmanship are co-ordinated to
produce an instrument which is electrically and mechanically good, and which has
found a multiplicity of uses in the electrical art.

The expanding strip in these meters is of thin platinum so as to prevent oxidiza-
tion. The type of multiplying action is such that a more uniform scale is obtained
than with many small hot wire meters. The bearings which support the steel shait
are of finest sapphire, a point which needs no further comment. These meters have
been corrected for temperature so that there is very little shift of zero. This type of
instrument is equally accurate on direct or alternating current of any frequency.

While the illustration on Page go3 shows only the portable type of instrument,
these meters are carried in stock in types suitable for use on switchboards. In
mounting the flush type of meter an opening in the panel of 2% in. in diameter should
be provided for. In mounting the front-of-board type allowance should be made for
the case which is 3 in. in diameter. In addition to the sizes listed these meters can
be supplied with maximum range of .1, .23 and .5 ampere.
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AMPLIFYING TRANSFORMER

TYPE 166A

There are many points which must be considered in the design of a satisfactory
amplifying transformer. The primary must be capable of receiving the maximum
amount of energy while the secondary must deliver this energy undistorted in wave-
form, and at the correct potential to the grid circuit of the amplifying tube. Low
losses and low distributed capacitance are also very desirable features. These points
have been carefully worked out in our type 166A transformer. Special attention has
been given to the impedance ratio to make these transformers especially satisfactory
for use with tubes having the characteristics of the Western Electric Co. VT-1 and
the Marconi Co. Class I and 1I. The compactness of this instrument greatly adds to
its utility.

The panel is of Bakelite, with engraved lettering filled with white. - The binding
posts and cap nuts are finished in polished nickel. The supports are finished in black
enamel.

TYPE 166A Amplifying Transformer _ S I 7 2180
Dimensions 23{ in. x 2}4 in. x 2}{ in, Weight 1 lb.
Code Word * TALLY "
TYPE 166A Same as above butunmounted . . . . . . . . . 4580
Dimensions 2% in. x 2% in. x 134 in. Weight 10 oz.

Code Word “ TARDY ™

Supports for mounting . . . . . . . . . . . . 75
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10 STEP INDUCTOR

TYPE 111

The value of concentrated inductances for radio work has long been recognized,
but it was not until the development of banked and sectionalized windings to reduce
distributed capacitance and dead end effects that this type of inductance became pos-
sible. The further possibility of obtaining mutual coupling between three or four
different circuits, such as is necessary when vacuum tubes are used, makes this type
of inductor almost a necessity. By changing the distance between units any desired
degree of coupling may be obtained. These inductances are wound in sections,
separated from each other, and contained in an oak case with engraved Bakelite
panel. The metal parts are finished in polished nickel.

The table given below shows the wavelength at which these inductances will
oscillate when used with a condenser of 1000 micro-microfarads capacitance. The
approximate resistances of these inductances are respectively 1, 6, 45 and 68 ohms.

Dimensions 8 in. x 7 in. x 44 in. Weight 4 lbs.

MAX, IND, WAVE~ CODE
TYPE MILLI-HENRYS LENGTH WORD PRICE
111C 1 2000 Abbot $18.00
111D 10 Gooo Abhor 18.00
111E 75 17000 Abide 18.00
111F 150 24000 Abyss 18.00
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The products of the General Radio Company are not limited to the
instruments listed in this bulletin, but cover a complete line of high fre-
quency radio laboratory apparatus. Information and bulletins of special
apparatus will be sent on request. Our line includes the following
instruments :

Variable Air Condensers
Vernier Condensers
Standard Condensers
Decade Condensers
Variometers

Standards of Inductance
Standards of Resistance
Decade Resistance Boxes
Wavemeters

Decade Bridge
Capacity Bridge

Slide Wire Bridge
Audibility Meters

Hot Wire Ammeters
Galvanometers
Thermo-Couples
Telephone Transtormer

All prices in this catalogue are strictly net, subject to change with-
out notice, F. O. B. Cambridge, Massachusetts. Cash should accompany
orders from persons or firms with whom we have not already opened
accounts. Unless otherwise instructed we shall use our own judgment
regarding method of shipment.
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GENERAL RADIO COMPANY

MANUFACTURERS OF
HIGH GRADE RADIO LABORATORY APPARATUS
CAMBRIDGE, MASSACHUSETTS

BULLETIN 902 MAY 1920

DETECTOR SET AND AMPLIFIERS

VACUUM TUBE DETECTOR
Type 211

The radio experimenter usually demands that his apparatus be in
separate units so that he may change the connections and try out the
points of superiority of different circuits. He meets. however, with the
limitation, particularly when working at short wavelengths, that his
apparatus must be arranged as compactly as possible so that the ameunt
of wiring may be kept at a minimum, These considerations have re-
sulted in the tuning inductances and condensers being kept separate and
the instruments of the detector circuit being mounted in one compact
unit.

The General Radio Co. Type 211 Vacuum Tube Detector Set has
been designed so that the component instruments are mounted in one
compact unit, yet are available for any desired circuit changes. The
instruments in this set consist of a variable grid condenser, a cartridge
type grid leak, filament rheostat, tube socket, filament switch, and the
necessary external binding posts. These units which are mounted in
a polished cak cabinet with plate battery compartment, are all General
Radio Co. standard instruments. The exterior metal parts are finished

[Page gog]




in polished nickel. Insulated binding posts, however, are used for the
filament battery connection. This is a very desirable feature in that
it minimizes the possibility of a short circuit, due to the possible slipping
off of a loose lead. The engraved bakelite panel on which all of the
units are mounted is held in position by knurled screws and may be
readily removed permitting an examination of the separate instruments.
Mounted on the hinged cover of the cabinet is a wiring diagram showing
all the connections of the set.

Special attention is called to the fact that a valuable grid condenser
and a grid leak are included in this set. They provide a very con-
venient method of controlling the operation of the tube. This is very
essential if the maximum results are to be obtained from the set. A
peep hole in the panel is provided so that the brightness of the filament
may be observed.

The plate battery compartment is designed so that it will take a
single 22 volt battery of the Navy Standard Type. For tubes requir-
ing more than 22 volts the smaller or Signal Corps Type of battery
should be used. There is sufficient space for five of these units thus
permitting of the use of voltages up to 110. The filament rheostat
is adapted for either a 4 or 6 volt battery.

A A B o e e e e e SO s $§32.00
Dimensions 9" x 7" x 9", Weight 614 1bs.
Code Word “DETER.”

VACUUM TUBE AMPLIFIERS
Types 206 and 215

[Page g10]
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The panels of both the one and two step units are removable so
that the wiring and the separate instruments may be readily examined.
The covers of the cabinets are hinged, and on each is mounted a wiring
diagram showing the complete connections of the set. The plate bat-
tery compartment will take the same batteries as the detector unit.
The filament rheostat is adapted for either a 4 or 6 volt battery.

Type 208 1 (SEp ASMPIIEE. .o oo s tns grammvsisds susess s a0
Dimensions 8" x 7" x 9. Weight 614 lbs,
Code Word “AMPLE.”

Type 2152 Step  AMPUACT  ofve s weibimsi o ywomios Homis $50.00
Dimensions 10" x 7" x 9". Weight 974 Ibs.
Code Word “ANNEX.”

The above prices do not include either vacuum tubes or batteries,
but we can supply:
Marconi Vacuum Tubes—Class T or Class I1.........o0iininn $7.00
Navy Standard Type Dry Batteries—22 volts. ... ...oovvvnvn, $2.50

The products of the General Radio Company cover a complete
line of high frequency radio laboratory apparatus. Information and
hulletins of special apparatus will be sent on request. Our line includes
the following: Variable Air Condensers, Vernier Condenser, Standard
Condensers, Decade Condensers, Variometers, Standards of Inductance,
Standards of Resistance, Decade Resistance Boxes, Wavemeters, De-
cade Bridge, Capacity Bridge, Slide Wire Bridge, Audubility Meters,
Hot Wire Meters, Galvanometers, Thermo-Couples, Telephone Trans-
former, Miscellaneous Apparatus.

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

MANUFACTURERS OF
HIGH GRADE RADIO LABORATORY APPARATUS
CAMBRIDGE, MASSACHUSETTS

BULLETIN 903 AUGUST 1920

TO-ARM BOX
L RADIO OO

RATIO ARM BOX
Type 210

For many laboratory measurements such as Wheatstone bridge or
impedance bridge measurements, when a complete bridge is not avail-
able, it is very convenient to have mounted in one unit suitable resist-
ances which may be used as ratio arms. Such an arrangement is also.
convenient for comparing capacitances, without the use of a com-
pensating resistance, where errors of the order of one or two per
cent are permissible.

The type 210 Ratio Arm Box consists of two similar arms, each
with 1000 ohms total resistance, and with intermediate taps at 1-3-10-
30-100-300 ohms. The resistances are the Aryton-Perry type, de-
scribed in our Bulletin 201. They are non-inductive and have very
low distributed capacitance. The current carrying capacity is five-
hundredths of an ampere. The accuracy of adjustment is 0.1%.
These resistance units are mounted in a polished oak box fitted with an
engraved bakelite panel. The dial switches are our standard bridge
type and have a low and constant resistance.

Type 2LQSRAtI0-ATH BO il de vt e $36.00

Dimensions 714" x 5 x 4. Weight 214 1bs,
Code Word “RABID”

[Page g13]
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LVANOMETER SHUNT.
ERIAL N IO4
GENERAL RADIO GO
CAMERIDIE MASS

UNIVERSAL GALVANOCMETER SHUNT
Type 229

When indicating a bridge balance by means of a galvanometer,
it is desirable to have a shunt for protecting the galvanometer dur-
ing the preliminary adjustments. A calibrated shunt is also desirable
for extending galvanometer ranges when used for the measurement
of small currents. The most convenient type of a galvanometer shunt
for general laboratory use is the Aryton-Mather Universal type.
The relative multiplying factors of this shunt remain constant for
any resistance galvanometer.

Our Type 229 Galvanometer Shunt is arranged in accordance
with the Aryton-Mather principle and has a total resistance of 1000
ohms. Taps are arranged to permit a reduction of the galvanometer
current to .001-.01-.1 of the maximum. A short circuit point is also
provided to give complete protection to the galvanometer when so
desired. The control is by means of our standard bridge type of dial
switch,

This shunt is mounted in a polished oak box with engraved
bakelite panel. Separate pairs of binding posts are provided for the
bridge and galvanometer connections.

Type 229 Universal Galvanometer Shunt.................... $18.00
Dimensions 5 x 314" x 314””. Weight 1 Ib.
Code Word “GAVOT”
WESTERN ELECTRIC HEAD PHONES
Type 1002-A

Where a sensitive high resistance telephone receiver is used to in-
dicate a bridge balance by the null method we recommend the use of
the Western Electric Type 1002-A head phones. This is a double
head set complete with adjustable head-band. The resistance per
pair is 2200 ohms. These receivers are light, rugged and extremely
sensitive. In addition to being adapted to bridge work they are used
very extensively in radio receiving sets.

Price complete with cord................. e e $13.00

[Page g14]
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MODULATION TRANSFORMER
Type 166M

This transformer is similar in general design to the Type 166
Telephone Transformer. The windings, however, have no interme-
diate taps as they have already been designed to give the proper ratio
of transformation. This transformer is used in radio telephone cir-
cuits to increase the grid modulation over that which would be ob-
tained by a direct connection .of the telephone transmitter. It is
adapted for use with tubes having up to ten watts output. The pri-
mary will carry 0.3 ampere continuously.

Type 166M Modulation Transformer.................. ..., $7.00
Dimensions 234" x 214" x21”". Weight 1 1b.

Code Word “TAFPER”

Type 166M. Same as above only unmounted. ..........noues $4.50

Code Word “TARRY”

AMPLIFYING TRANSFORMER
Type 166A

Also similar in general design to the Type 166 Telephone Trans-.

former is the Type 166A Amplitying Transformer. Like the Modu-
lation Transformer this instrument has a fixed ratio of transformation.
It is designed {or coupling vacuum tube circuits for amplifying pur-
poses. '

The design of this transformer is such that the primary will re-
ceive the maximum amount of energy and deliver it undistorted in
waveform at the correct potential to the grid circuit of the amplifying
tube. Care has been taken to keep the losses and the distributed ca-
pacitance as low as practicable.

The primary has a direct current resistance of approximately
1000 ohms and an impedance of 20,000 ohms at 1000 cycles. For the
secondary these values are 5000 and 300,000 ohms respectively. This
transformer is illustrated in Bulletin 901.

Type 166A Amplifying Transformer. ........coovviiiaiinnnn, $7.00
Dimensions 234" x 214" x 214", Weight 1 1b.
Code Word “TALLY”

Type 166A. Same as above only unmounted................. $4.50
Code Word “TARDY™
Stipports for MOMAHNEG. vconvveorennnnesasonsnsasosnsevosons 75

The products of the General Radio Company cover a complete
line of high frequency radio laboratory apparatus. Information and
bulletins of special apparatus will be sent on request. Our line in-
cludes the following: Variable Air Condensers, Vernier Condenser,
Standard Condensers, Decade Condensers, Variometers, Standards of
Inductance, Standards of Resistance, Decade Resistance Boxes, Wave-
meters, Decade Bridge, Capacity Bridge, Slide Wire-Bridge, Audi-
bility Meters, Hot Wire Meters, Galvanometers, Thermo-Couples,
Telephone Transformer, Miscellaneous Apparatus.

[ Page 916]
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VARIABLE AIR' CONDENSER
TYPE 182

The design of this condenser makes it particularly adapted for use
in radio oscillating circuits. The plates are cut so as to obtain a nearly
uniform wavelength variation throughout the entire range of the con-
denser. "This is particularly valuable in circuits such as those used with
vacuum tubes, where the ratio of inductance to capacitance is large.
The capacitance at the zero end of the scale is very low, being less than
30 micro-microfarads. The plates are heavier than those of the usual
variable condenser of this size, and the end supports are arranged to
reduce the usual dielectric losses. The rotary plates are mounted on a
steeel shaft which runs in two cone brass bearings, which permit of
adjustment to any desired degree of turning resistance, and of taking up
perfectly any wear which may occur in them after years of service.
Electric connection to the rotary plates is accomplished by a special
fiexible lead, thereby preventing any possibility of varying resistance
which might result were the bearings used for this purpose.

The case is of spun metal with our permanent black crystalline fin-
ish. The panel is of bakelite with engraved lettering filled with white.

. [ Page g17]




A small extension handle is provided for accurate adjustment.

This condenser is made in two sizes, of approximately 700 and 1000
micro-microfarads maximum capacitance respectively. The smaller
condenser is 514 inches diameter x 414 inches high and weighs two
pounds, while the larger is 574 inches diameter x 5% inches high and
weighs two and one-half pounds.

Type 182A Condenser, Max. Cap. /00 MM.F.. ....c.o..ont. $12.00
Code Word “CUDDY”

Type 182B Same asabove, calibrated at 10 points............. $13.50
Code Word “CUMIN"

Type 182C (182A Unmounted) Without case, top, or binding

Code Word “CUPID”

Type 182E Condenser, Max, Cap. 1000 M.NLT.. convniivivens $13.50
Code Word “CANDY”

Type 182F Same as above, calibrated at 10 points............. $15.00
Code Word “CANTO”

Type 182G (182E Unmounted) Without case, top, or binding
posts, but with scaleand handle. . .................. $9.70
Code Word “CAPER”

THE GR BUZZER
TYPE 178

This buzzer has been designed for laboratory and radio use and
combines pureness of tone, simplicity of adjustment and durability. The
buzzer will operate continuously on one or two dry cells without adjust-
ment. The current drawn is approximately 30 milli amperes,

Dimensions 2 in. x 134 in, x 1 in. Weight 3 oz.

Type Mounting Code Word Price
178A Above Panel BEFOG $2.00
178B Yelow Panel RBEGET $2.00

[Page g18]



6 adeg]

(DToMEn i SRR e e S e p1od (s 3dwiod ‘9ot g
"HO13RIS SUIALDIDI A} Ul pue A101B10gEe[ 23 Ul 9sn 0]
paydepe M A[Ensnun SIoji ‘SsoupaSBnI JEALS (UM AJIAIISUIS ‘SH0D
3 se Sumiquon)  Iem oyl Sunmp LABN pue Auny 9y 1jog At paep
-upys se padope sem [ T1d,, 2Y) SE umouy ALSULIo) “I9AT9031 Sy |,

V2001 ddAL
SANOHd AVIH JRMLIATd NYALSIM

R s e S SR R NOUIULoD Jalwonuaiod 103 womppy
e e e EE R ER A R e SIZIS WO ¢ PUB (Y JO 2L ]
sasodund 1atpo
fuew 1oy pue spud Suiserq 10§ [niasn dajatuonuRjod JUI[POXD ur o,ul
1e)s0ayt oy Sunseaued snyy Jsod Furpulq pagy B £q ape[q ya1ms 23 0
SPERW 3¢ ABW UOHIIUUOD) "S}EM Q] PIadXd jou p[Hoys paglosqe ABIaUD
[e303 2y} ng ‘parddns aq os[e Lrw swyo (O¢¢ 03 dn saoursisal jeadg
‘SWYo ()¢ PUE (g 1O $9ZIS PiBpUEIS UL Parjudns OS[E ST JRISOIL SI],

0ses ALSNY 3[qE}Od driz
0S°Z8 TV [PHEL Vrle
2011 PIOAN 2P0 Sununo adA [,

'Z0 / JYSIPA\ UL B4z X P tul ¢ SUOISULWIC]

CINRAIREETAN
[NNOBA UI JUDLITD JUWER[Y YY) Sunensal ul ash 10} pausisop Aj1enong
-1ed sem 3] asn oiped pue Lrojeioqe] 03 padepe Ajpewadsa jeisoats
siyy oew uoneiado JO SSIULIVOLUS PUB UOLINISUOD JO SSAUPISEI Y
‘soaadwe ¢'7 Jo Ajeded Jullired-jualmd e sey j1 pue suyo / noge
SI JUALUMLIISUL S} 3O 9dueIsisal oy, “parpddus oq osje ued 1ejsoayd Jo
ad£y opqeitog  pPued o) ysnoayy sunsafoxd 1oquod puw qowy oyl A[uo
pajunow uaym {adLy ppued yo prq 2yl smoys uoneysn[l 9A0qE I I,

vig ddAL
LV.LSOdHY




VACUUM TUBES

The Radio Corporation of America is now selling for experimental
use vacuum tubes developed by the General Electric Co. 'We can supply
any of these tubes.

Two types of detector and amplifier tubes are now available, the
Radiotron UV 200 and Radiotron UV 201. The former is a gas tube
and requires an accurate adjustment of the plate voltage for satis-
factory detector action. It operates on a single standard 2224 volt plate
battery for either detector or amplifier. The latter is a more stable
tube than the former and may be used without adjusting the plate
voltage. This tube may be used with one or two 2274 volt plate batteries
and when used as an amplifier up to five plate batteries may be used
with inereasing amplification.

For transmiting purposes five watt pliotron tubes requiring plate
voltages of 350 are available. Information regarding larger size power
tubes will be furnished on request.

Radiotron TV 200 Vacuum tubes:sues: s vvesiis van —ns o iaa sl $5.00
Radiotron UV 201 Vacuumm FUDES. cowwans st rem s s saia s $6.50
Pliotron 5 watt transmitting tubes. .. ... ... covenn.... ... 38.00

HOT WIRE AMMETERS
TYPE 127

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

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

The type of multiplying action is such that a more uniform scale is
obtained than with many hot wire meters. These meters have been
corrected for temperature so that there is very little shift of zero. Any
necessary correction may be made by adjusting a knurled screw.

These instruments are made in three types, the flush mounting for
use on panels, the front-of-board mounting for use on switchboards,
and the portable type for general use. In mounting the flush type of
meter an opening in the panel 254 inches in diameter should be provided.
In mounting the front-of-hoard type allowance should be made for a

[ Page g20]
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AMPLIFYING TRANSFORMER
TYPE 166A

There are many points which must be considered in the design of a
satisfactory amplifying transformer. The primary must be capable of .
receiving the maximum amount of energy while the secondary must
deliver this energy undistorted in wave-form, and at the correct potential
to the grid circuit of the amplifying tube. Low losses and low dis-
tributed capacitance are also very desirable features. These points
have been carefully worked out in our type 166A transformer. Special
attention has been given to the impedance ratio to make these trans-
formers especially satisfactory for use with tubes recently made available
for experimental use. The compactness of this instrument greatly adds
to its utility.

The primary has a direct current resistance of approximately 1000
ohms and an impedance of 20,000 ohms at 1000 cycles. For the second-
ary these values are 5000 and 300,000 ohms respectively.

The panel is of bakelite, with engraved lettering filled with white.
The hinding posts and cap nuts are finished in polished nickel. The
supports are finished in black enamel.

Type 166A Amplifying Transformer .......oooioiieeennns $7.00
Dimensions 234 in. x 214 in. x 214 in. Weight 1 1b.
Code Word “TALLY"

Type 166A Same as above only umounted. .....oooveeeeine.. $4.50
Code Word “TARDY™

SHPROLES For FAOUREINE: v o rimmee et imsimovis o ninn wdET s Ji $ .75
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DIRECT READING WAVEMETER
TYFE 174

The above cut illustrates one of the complete line of General Radio
Co. wavemeters. This wavemeter is direct reading and has a range
of 150-3000 meters. It is complete with hot wire galvanometer, de-
tector, buzzer, battery, and binding posts for telephone attachment.

Information regarding wavemeters for your particular needs will be
sent on request.
Tvpe 174 Direct Reading Wavemeter. ...c...cvvivnenenee-. $68.00
Cord Word “WITTY”

Dimensions 9 in. x 7 in. x 6 in.  Weight 634 Ibs.

The products of the General Radio Company cover a comnlete linz
of high frequency radio laboratory apparatus. Information and bulletins
of special apparatus will be sent on request. Our line includes the
following: Variable Air Condensers, Vernier Condenser, Standard
Condensers, Decade Condensers, Variometers, Standards of Inductance,
Standards of Resistance, Decade Resis'ance Boxes, Wavemeters, De-
cade Bridge, Capacity Bridge, Slide Wire Bridee, Audibility Meters,
Hot Wire Meters, Galvanometers, Thermo-Couples, Telephone Trans-
former, Miscellaneous Apparatus.

All prices in this bulletin are strictly net, subject to change with-
out notice, F. O. B. Cambridge, Mass. Cash should accompany orders
from persons or firms with whom we have not already opened ac-
counts. Unless otherwise instructed we shall use our own judgment
regarding method of shipment.

[This Bulletin replaces Bulletin 901]

ooy |
[Page g24]




GENERAL RADIO COMPANY
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BULLETIN 905 DECEMBER 1920

RATIO ARM BOX
Type 210

For many laboratory measurements such as Wheatstone bridge or
impedance bridge measurements, when a complete bridge is not avail-
able, it is very convenient to have mounted in one unit suitable resist-
ances which may be used as ratio arms. Such an arrangement is also
convenient for-comparing capacitances, without the use of a com-
pensating refistance, where errors of the order of one or two per cent
are permisgible.

The fype 210 Ratio Arm Box consists of two similar arms, each
ohms total resistance, and with intermediate taps at 1-3-10-
30-100-300 ohms. The resistances are the Ayrton-Perry type, de-
in our Bulletin 204. They are non-inductive and have very
{stributed capacitance. The current carrying capacity is five-
hundredths of an ampere. The accuracy of adjustment is 0.1%.
These resistance units are mounted in a polished oak box fitted with an
engraved bakelite panel. The dial switches are our standard bridge
type and have a low and constant resistance.

Type 2100 Ratio AT BOK «wvme s qwmasmie s i s wm s oede $36.00

Dimensions 734" x 5" x 4". Weight 21/ Ibs.
Code Word “RABID”

[Page gz5]



UNIVERSAL GALVANOMETER SHUNT
TYPEPER  BERIAL Woe I.k?

UNIVERSAL GALVANOMETER SHUNT
Type 229

When indicating a bridge balance by means of a galvanometer,
it is desirable to have a shunt for protecting the galvanometer dur- -
ing the preliminary adjustments. A calibrated shunt is also desirable
for extending galvanometer ranges when used for the measurement
of small currents. The most convenient type of a galvanometer shunt
for general laboratory use is the Ayrton-Mather Universal type. The
relative multiplying factors of this shunt remain constant for any
resistance galvanometer,

Our Type 229 Galvanometer Shunt is arranged in accordance with
the Ayrton-Mather principle and has a total resistance of 1000 ohms.
Taps are arranged to permit a reduction of the galvanometer current
to .001-.01-.1 of the maximum. A short circuit point is also provided
to give complete protection to the galvanometer when so desired. The
control is by means of our standard bridge type of dial switch.

This shunt is mounted in a polished oak box with engraved bakelite
panel. Separate pairs of binding posts are provided for the bridge and
galvanometer connections.

Type 229 Universal Galvanometer Shunt .................. $18.00
Dimensions 5" x 334" x 314", Weight 1 1b.
Code Word “GAVOT”

WESTERN ELECTRIC HEAD PHONES
Type 1002-A

Where a sensitive high resistance telephone receiver is used to in-
dicate a bridge balance by the null method we recommend the use of
the Western Electric Type 1002-A head phones. This is a double head
set complete with adjustable head-band. The resistance per pair is
2200 ohms. These receivers are light, rugged and extremely sensitive.
In addition to being adapted to bridge work they are used very ex-
tensively in radio receiving sets.

Price /completeithiCara - oo mom roamowme s vinniwpmmme oy $15.00
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MODULATION TRANSFORMER
Type 166M

This transformer is similar in general design to the Type 166
Telephone Transformer. The windings, however, have no interme-
diate taps as they have already been designed to give the proper ratio
of transformation. This transformer is used in radio telephone cir-
cuits to increase the erid modulation over that which would be ob-
tained by a direct connection of the telephone transmitter. It 13
adapted for use with tubes having up to ten watts output. The pri-
mary will carry 0.3 ampere continuously.

Type 166M Modulation Transformer ............c.covnenns $7.00
Dimensions 234" x 214" x 214". Weight 1 1b.

Code Word “TAPER?”

Type 166M Same as above only arniounted 1 e s $4.50

Code Word “TARRY”

AMPLIFYING TRANSFORMER
Type 166A

Also similar in general design to the Type 166 Telephone Trans-
former is the Type 166A Amplilying Transformer. Like the Modu-
lation Transformer this instrument has a fixed ratio of transformation.
It is designed for coupling vacuum tube circuits for amplifying pur-
poses.

The design of this transformer is such that the primary will re-
ceive the maximum amount of energy and deliver it undistorted in
waveform at the correct potential to the grid circuit of the amplifying
tube. Care has been taken to keep the losses and the distributed ca-
pacitance as low as practicable.

The primary has a direct current resistance of approximately 1000
ohms and an impedance of 20,000 chms at 1000 cycles. For the
secondary these values are 5000 and 300,000 ohms respectively. This
transformer is illustrated in Bulletin 904.

Type 166A Amplifying Transformer .............ocooreene $7.00
Dimensions 234" x 214" x 214". Weight 1 Ib.
Code Word “TALLY”

Type 166A Same as above only unmounted . .....vv.iiiiann $4.50
~ Code Word “TARDY"
Supports fOr MOUMENE +.cvuevnvmrmirnersarirusnoannencees $0.75

The products of the General Radio Company cover a complete
line of high frequency radio laboratory apparatus. Information and
bulletins of special apparatus will be sent on request. Qur line in-
cludes the following: Variable Air Condensers, Vernier Condenser,
Standard Condensers, Decade Condensers, Variometers, Standards o
Tnductance, Standards of Resistance, Decade Resistance Boxes, Wave-
meters, Decade Bridge, Capacity Bridge, Slide Wire Bridge, Audi-
bility Meters, Hot Wire Meters, Galvanometers, Thermo-Couples, and
Miscellaneous Apparatus.

[This Bulletin replaces Bulletin 903]
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GENERAL RADIO COMPANY

MANUFACTURERS OF
HIGH GRADE RADIO LABORATORY APPARATUS
CAMBRIDGE, MASSACHUSETTS

BULLETIN 906 DECEMBER 1920

DETECTOR SET AND AMPLIFIERS

VACUUM TUBE DETECTOR
Type 211

The radio experimenter usually demands that his apparatus be
in separate units so that he may change the connections and try
out the points of superiority of different circuits. He meets, how-
ever, with the limitation, particularly when working at short wave-
lengths, that his apparatus must be arranged as compactly as pos-
sible so that the amount of wiring may be kept at a minimum.
These considerations have resulted in the tuning inductances and
condensers being kept separate and the instruments of the de-
tector circuit being mounted in one compact unit.

The General Radio Co. Type 211 Vacuum Tube Detector Set
has been designed so that the component instruments are mounted
in one compact unit, yet are available for any desired circuit
changes. The instruments in this set consist of a variable grid con-
denser, a cartridge type grid leak, filament rheostat, tube socket,
filament switch, and the necessary external binding posts. These
units which are mounted in a polished oak cabinet with plate bat-
tery compartment, are all General Radio Co. standard instruments.
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The exterior metal parts are finished in polished nickel. Insulated
binding posts, however, are used for the filament battery connec-
tion. This is a very desirable feature in that it minimizes the pos-
sibility of a short circuit, due to the possible slipping off of a loose
lead. The engraved bakelite panel on which all of the units are
mounted is held in position by knurled screws and may be readily
removed permitting an examination of the separate instruments.
Mounted on the hinged cover of the cabinet is a wiring diagram
showing all the connections of the set.

Special attention is called to the fact that a variable grid con-
denser and a grid leak are included in this set. They provide a very
convenient method of controlling the operation of the tube. This
is very essential if the maximum results are to be obtained from
the set. A peep hole in the panel is provided so that the bright-
ness of the filament may be observed.

The plate battery compartment is designed so that it will take
a single 22 volt battery of the Navy Standard Type. For tubes re-
quiring more than 22 volts the smaller or Signal Corps Type of
battery should be used. There is sufficient space for five of these
units thus permitting the use of voltages up to 110. The filament
rheostat is adapted for either a 4 ar 6 volt battery.

Type 211 DBEEHOT SEE wcacscssississsi bt e e $32.00

Dimensions 9 x 9” x 7", Weight 6% Ibs.

Code Word “DETER.”

VACUUM TUBE AMPLIFIERS
Types 206 and 215
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The panels of both the one and two step units are removable
so that the wiring and the separate instruments may be readily
examined. The covers of the cabinets are hinged, and on each is
mounted a wiring diagram showing the complete connections of
the set. The plate battery compartment will take the same bat-
teries as the detector unit. The filament rheostat is adapted for
either a 4 or 6 volt battery.

Type 206 1 Step Amplifier e e b PR D
Dimensions 8/ x 7'x 9 . Weight 614 Ibs.
Code Word “AMPLE.”
Type 215 2 Step AMPHALT oot
Dimensions 107 x 7" x 9. Weight 9% Ibs.
Code Word “ANNEX.”

The above prices do not include either vacuum tubes or bat-
teries, but we can supply:

Radiotron U. V. 201 Vacuum Tubes $6.50
Navy Standard Type Dry Batteries—22 VOIS .ovvoreerernceeseosenrnni$3:90

WESTERN ELECTRIC HEAD PHONES
Type 1002A

This receiver, formerly known as the “P11,” was adopted as
standard by both the Army and Navy during the war. Combining
as it does, sensitivity with great ruggedness, it is unusually well
adapted to use in the laboratory and in the receiving station.

Price, complete with cord oA L MR L AT S S o= G 8 50

The products of the General Radio Company cover a complete
line of high frequency radio laboratory apparatus. Information
and bulletins of special apparatus will be sent on request. Our
line includes the following: Variable Air Condensers, Vernier
Condenser, Standard Condensers, Decade Condensers, Variometers,
Standards of Inductance, Standards of Resistance, Decade Resis-
tance Boxes, Wavemeters, Decade Bridge, Capacity Bridge, Shde
Wire Bridge, Audubility Meters, Hot Wire Meters, Galvanometers,
Thermo-Couples, Telephone Transformer, Miscellaneous Appara-
tus.

All prices in this bulletin are strictly net, subject to change
without further notice, F. O. B. Cambridge, Mass. Cash should
accompany orders from persons or firms with whom we have not
already opened an account. Unless otherwise instructed we shall
use our own judgment regarding method of shipment.
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GENERAL RADIO COMPANY

MANUFACTURERS OF
ELECTRICAL AND RADIO LABORATORY APPARATUS
CAMBRIDGE, MASSACHUSETTS

BULLETIN 907 APRIL 1921

AMPLIFYING TRANSFORMER
Type 231A

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

In order to get the maximum of results from these tubes as am-
plifiers, they must be used with correctly designed amplifying trans-
formers. Our Type 231A transformer was built specifically to meet
this situation. The primary receives the maximum amount of energy
and delivers it 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 external fields, with the resultant howling in the audio
frequency circuit. The distributed capacity of the secondary is low,
so that the maximum potential is obtained on the grid of the tube.

The primary has a direct current resistance of 1,100 ohms, an
alternating current. resistance at 1000 cycles of 11,000 ohms, and a
reactance at this frequency of 66,000 ohms. These figures for the
secondary are 5,500, 130,000 and 700,000 ohms respectively.

In order to obtain the best results from an amplifying transformer,
certain precautions should be observed. Since what is wanted is the
production of the maximum potential, or rather change of potential on
the grid of the amplifying tube, it is best to connect the grid to. the
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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 the primary
winding, which is connected to the filament and other low potential
parts of the circuit. This capacity effect increases with frequency and
therefore reduces the intensity of high notes proportionately more than
low ones, thus tending to cause distortion. Howling, or oscillation at
audio frequencies, is caused by coupling (either electrostatic or mag-
netic) of the amplifier grid to some other part of the circuit, and is
more troublesome with two or more stages of amplification than with
one. If the electrostatic and magnetic couplings are made to oppose
cach other, the tendency to oscillate is minimized, and when a trans-
former is connected into a circuit it is worth while to reverse the leads
to the primary to see which connection is better. In some cases, the
oszillations are above audibility, but the strength of signals is reduced,
nevertheless.

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

Aside from ité 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.
Type 231A Amplifying Transformer. .. .. I e $5.00

Dimensions 254" x 214" x 214”. Weight, 1 Ib.

Code Word: “TUTOR.”

MODULATION TRANSFORMER
Type 231M

This transformer is similar in general design to the Type 231A
amplifving 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 transmitter is but a few ohms. A
modulation transformer serves to adapt the telephone transmitter im-
pedance to that of the input circuit of the tube. The success of a radio
telephone installation depends not only on the value of the antenna
current. but also on how completely that current is modulated. Our
Type 231M transformer has been designed to give the maximum modu-
lation which is possible without distortion.

Type 231M. Modulation Transformer. .. .. SRR EEa i +55.00
Dimensions 2547 x 214”7 x 214", Weight, 1 Ib.
Code Word: “TUNIC.”
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138 C

138 %

1380

p ]

1386Q

Experimental work frequently requires that the experimenter
build special pieces of apparatus in his own laboratory. When
this apparatus 1s of a permanent or semi-permanent nature, it is
desirable to have the binding posts, switches and other parts of the
hest 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,

BINDING POSTS

Type Description Screw Size  Price
138A  Insulated 10-32 $0.40
138W Nickel Plated Drass 6-32 0.15
138X o “ = 10-32 0.18
138Y & “ a 10-32 0.18
1387 £ & 5 6-32 0.10
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SWITCHES AND PARTS

Type Description Price
139A  Maultiple Leal Switch 138" radius $0.95
171F  Single Leaf Switch 74" radius 0.40
202 Low Contact Resistance Switch 134" radius 1.25
138C %" Contact for 139A or 202 Switches 0.05
138D & Contact for 171F Switch 0.04
13800  Switch Stop - 0.05

DIALS AND KNOBS

137D  Moulded Knob (same as used on 182 Condenser) 0.40
37 Metal Dial (same as used on 182 Condenser) 0.50
137D Knob and 3" Dial Mounted 1.00

137EX Extension Handle (same as used on 182 Condenser) 0.35
139SN  Small Indicator Button (same as used on 182 Con-

denser) 0.15
37 Dial, Complete with Knob, Extension Handle and
Indicator Button 1.50
137F  Moulded Knobh (same as used on 101 Condenser) 0.90
4" Dial (same as used on 101 Condenser) 0.75
137F  Knob and 4" Dial Mounted 1.85
101EX 8" Extension Handle for 137 F Knob 1.50
139LN Large Indicator Button (same as used on 101 Con-
denser) 0.15
4" Dial, Complete with Knob, Extension TTandle and
[ndicator Butten 3.50

The products of the General Radio Company cover a complete
line of high frequency radio laboratory apparatus. Information
and bulletins of special apparatus will be sent on request. Our
line includes the following: Variable Air Condensers, Vernier Con-
denser. Standard Condensers. Decade Condensers, Variometers,
Standards of Inductance, Standards of Resistance, Decade Resist-
ance Boxes, Wavemeters, Decade Bridge, Capacity Bridge, Slide
Wire Bridge, Audibility Meters, Hot Wire Meters, Galvanometers,
Thermo-Couples, Telephone Transformer, Miscellaneous Appara-
tus.

All prices in this bulletin are strictly net, subject to change
without notice, F. O. B. Cambridge, Mass. Cash should accom-
pany orders from persons or firms with whom we have not already
opened accounts. Unless otherwise instructed we shall use our
own judgment regarding method of shipment.
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The coils are approximately of Maxwellian shape. The winding
is such as to keep the distributed capacitance a minimum. This is a D
particularly important feature in that it increases the range over which

any one coil may be used, and what is more important, it increases the
efficiency of the coil by keeping the dielectric losses a minimum. These

coils, are rugged in construction and attractive in appearance. The case

is of polished oak with engraved bakelite panel. The metal parts are

finished in polished nickel.

One very distinctive feature about these coils is that they are self-
supporting and, accordingly, do not require any auxiliary mounting.
Coupling between coils is varied by simply changing the distance be-
tween coils or by turning through any desired angle. The arrange- .
ment of taps is such as to give values of approximately 20%, 43%;,
75%and 100% of the maximum inductance.

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

3 A Coils, 3 C Coils and 3 D Coils.

The ranges covered by these coils when used with one of our type
247 Condensers, which has a maximum capacitance of 1000 mi-
cromicrofards, are shown in the following table:

Code
Type Max. Ind. Resistance Approximate Range Word Price
226A 03 M.H. 08 Ohm 140- 1000 meters IMAGE $6.00
2268 5.0 M. 0 Obm 400- 3000 meters IMBED $6.00
226C 200 M.H. 2.5 Ohms 1100- 8000 meters TMBUE $6.00
226D 1250 M.H. 300 Ohms 3000-22000 meters IMPEL $6.00
Dimensions 57 x 6”7 x 114”. Weight 2}5 Ibs.

VACUUM TUBES
The Radio Corporation of America is now selling for experimental
use several types of vacuum tubes developed by the General Electric
Co. We can supply the following tubes.

Radiotron UV200 . P N S o - $5.00
Radiotron UV201 ! M $6.50

Radiotron UV202

The UV200 is a gas content detector and amplifier tube and should .
have an accurate adjustment of the plate voltage, which is approxi-
mately 20. The UV201 is a more stable tube than the UV200 and does
not require an accurate adjustment of the plate voltage. Tt will operate
on one or two 2214 volt plate batteries and when used as an amplifier
up to five batteries may be used with inereasing amplification. The
UV202 tubes are five watt oscillators requiring plate voltages of 350.

The UV200 and 201 tubes require filament voltages of 5 and cur-
rents of 1 ampere. The filament voltage of the UV202 tube is 7.5
and the current 2.35 amperes.
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TYPE 214
RHEOSTAT

The Type 214 Rheostat is a convenient, practical instrument for
experimental service or for permanent installations. It is made in two
types, 214A for back of panel mounting, and 214B for front of
panel mounting and portable use. The illustration shows the back of
panel type. In this type when mounted, only the knob and pointer
project through the panel. The shaft may be adjusted for any thick-
ness of panel up to 38”. Ruggedness of construction and smoothness
of operation make this rheostat especially adapted for laboratory and
radio use. There is no grating or clicking of the contact arm.

This rheostat 1s made for three general classes of service. The
first type is for the regulation of receiving tube filament currents.
This rheostat has a resistance of 7 ohms and a current carrying capacity
of 1.5 amperes. The second type is for the regulation of filament
currents of 5 watt transmitting tubes. This rheostat has a resistance
of 2 ohms and a carrying capacity of 2.5 amperes. It is sufficient for
the regulation of a Radiotron UV202 tube on as high as a 12 volt
supply source. '

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

Dimensions 3”7 d. x 224", Weicht 7 oz.
Code Word

Resistance Current Type 214A Type 2148 Price
2 ohms 2.5 amp. RUDDY RUMOR $2.50
7 ohms 1.5 amp. RURAL RUSTY $2.50
80 ohms 0.3 amp. REVEL RIFLE $3.50
400 ohms 0.1 amp. RIGID RIVAL $3.50
0 ohms Potentiometer RIVET ROMAN $4.00

400 ohms Potentiometer ROSIN ROWEL $4.00

Special resistances up to 400 ohms may also be supplied, but the
total energy absorbed should not exceed 16 watts.
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Type 231A
AMPLIFYING TRANSFORMER

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

In order to get the maximum of results from these tubes as am-
plifiers, they must be used with correctly designed amplifying trans-
formers, Our Type 231A transformer was built specifically to meet
this situation. The primary receives the maximum amount of energy
and delivers it 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 external fields, with the resultant howling in the audio
frequency circuit. The distributed capacity of the secondary is low,
so that the maximum potential is obtained on the grid of the tube.

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

In order to obtain the best results from an amplifying trans-
former, certain precautions should be observed. Since what is wanted
is the production of the maximum potential, or rather change of poten-
tial on the grid of the amplifying tube, it is best to connect the grid to
the outside terminal of the secondary of the transformer. This is be-
cause the outer portion of the secondary has smaller capacity to ground
than the inner portion, due to the proximity of the latter to the primary
winding, which is connected to the filament and other low potential
parts of the circuit. This capacity effect increases with frequency and
therefore reduces the intensity of high notes proportionately more than
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TYPE 178
HIGH FREQUENCY BUZZER

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

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

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

Dimensions 2" x 134" x 1”. Weight 3 oz.

Type Mounting Code Word Price

178A Above Panel BEFOG $2.00

1788 Below Panel BEGET $2.00
TYPE 1002A

WESTERN ELECTRIC HEAD PHONES

This receiver, formerly known as the “P11,” was adopted as stan-
dard by both the Army and Navy during the war. Combining as it
does, sensitivity with great ruggedness, it 1s unusually well adapted
to use in the laboratory and in the receiving station,

Price, complete with cord cerrrenenp 1 9.00
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Type 211
VACUUM TUBE DETECTOR

The radio experimenter usually demands that his apparatus De
in separate units so that he may change the connections and try
out the points of superiority of different circuits. He meets, how-
ever, with the limitation, particularly when working at short wave-
lengths, that his apparatus must be arranged as compactly as pos-
sible so that the amount of wiring may be kept at a minimum. These
considerations have resulted in the tuning inductances and condensers
being kept separate and the instruments of the detector circuit being
mounted in one compact unit.

The General Radio Co. Type 211 Vacuum Tube Detector Set
has been designed so that the component instruments are mounted
in one compact unit, yet are available for any desired circuit changes.
The instruments in this set consist of a variable grid condenser, a
cartridge type grid leak, filament rheostat, tube stocket, filament switch,
and the necessary external binding posts. These units which are
mounted in a polished oak cabinet with plate battery compartment, are
all General Radio Co. standard mstruments.

The exterior metal parts are finished in polished nickel. Insulated
binding posts, however, are used for the filament battery connec-
tion. This is a very desirable feature in that it minimizes the pos-
sibility of a short circuit, due to the possible slipping off of a loose lead.
The engraved bakelite panel on which all of the units are mounted is
held in position by knurled screws and may be readily removed permit-
ting an examination of the separate instruments. Mounted on the
hinged cover of the cabinet is a wiring diagram showing all the connec-
tions of the set.
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Each amplifier unit consists of an amplifying transformer, tube
socket, filament rheostat and control switch, all of which are General
Radio Co. standard instruments. The amplifying transformer is our
Type 231A, described in this Bulletin, and which has been so success-
fully used 1 many efficient receiving stations. The finish and mount-
ing is similar to that of the Detector Set. A peep hole is provided
for observing the vacuum tube filament.

Attention is called to the great flexibility of the two step unit.
By means of a single drum switch, constructed to have high insula-
tion resistance and very low electrostatic capacitance, the connec-
tions may be shifted so that the amplifier is entirely cut out, one
stage only used, or both stages connected. This switch provides
positive control including the tube filament circuits; thus when
switch is set on “Detector” no amplifier tubes are burning and
when set for one stage only one amplifier tube is burning. Complete
control from the detector to two stages of amplification is thus pro-
vided without the necessity of changing a single connection.

The panels of both the one and two step units are removable
so that the wiring and the separate instruments may be readily ex-
amined. The covers of the cabinets are hinged, and on each is mounted
a wiring diagram showing the complete connections of the set. The
plate battery compartment will take the same batteries as a detector
unit. The filament rheostat is adapted for either a 4 or 6 volt battery.

Type 206 1 Step Amplifier ... $28.00
Dimensions 8” x 7" x 9. Weight 614 lbs.
Code Word: “AMPLE.”
Type21572 Stey BTHPHARY, s i s $50.00
Dimensions 10”7 x 77 x 9”7, Weight 914 1bs.
Code Word: "ANNEX."

The above prices do not include either vacuum tubes or batteries.
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The expanding strip in these meters is of thin platinum, so as to
prevent oxidation. It i1s so proportioned that it works at a low tem-
perature and is of low resistance. These are two highly desirable
features, since the former permits reasonable overloading without burn-
g out, and the latter minimizes the losses.

The type of multiplying action 1s such that a more uniform scale is
obtained than with many hot wire meters. These meters have been
corrected for temperature so that there is very little shift of zero. Any
necessary correction may be made by adjusting a knurled screw.

These instruments are made in three types, the flush mounting for
use on panels, the front-of-board mounting for use on switchboards,
and the portable type for general use. In mounting the flush type
of meter an opening in the panel 234 inches in diameter should be
provided.

AARERES

)

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-board and
portable types have cases of moulded bakelite.
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TYPE 127A
Range Code Word Case
100 Milli-Amps. MEDAL Flush Mounting
¥4 Amp. MERCY Flush Mounting
45 Amp. MERIT Flush Mounting
1 Amp. MERRY Flush Mounting
2.5 Amps. MINOR Flush Mounting
5 Amps. MINIM Flush Mounting
10 Amps. MINNY Flush Mounting
Galvanometer MITER Flush Mountaing
Dimensions 3 in. x 1%% in. Weight 974 oz.
TYPE 127B
100 Milli-Amps. MAYOR Front of Board
i Amp. MADAM Front of Board
14 Amp. MAJOR Front of Board
1 Amp. MANOR Front of Board
2.5 Amps. MAPLE Front of Board
5 Amps. MATIN Front of Board
10 Amps. MAXIM Front of Board
Galvanometer MAGIC Front of Board
Dimensions 3 in. d. x 124 in. Weight 9 oz.
TYPE 127C
100 Milli-Amps. MUGGY Portable
Y4 Amp. MOCHA Portable
4 Amp. MOGUL Portable
1 Amp. MOLAR Fortable
2.5 Amps. MOTOR Portable
5 Amps. MUMMY Portable
10 Amps. MUSTY Portable
Galvanometer MOTTO Portable

Dimensions 3 in. x 4 in. x 124 in.
[Page 957]
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STANDARD PARTS

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

and to

of our

Type
138A
138W
138X
138Y
1387

Type
139A
171F
202

138C
138D
1380

own instruments.

BINDING POSTS

Description Screw Size
Insulated 10-32
Nickel Plated Brass 6-32

e a (13 10_32

13 i 1 10_‘%2
1 13 i 6-32

SWITCHES AND PARTS

Description
Multiple Leaf Switch 138" radius
Single Leaf Switch 74" radius
Low Contact Resistance Switch 134" radius
5/16" Contact for 139A or 202 Switches
3/16” Contact for 171F Switch
Switch Stop
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DIALS AND KNOBS

137D Moulded Knob (same as used on 239 Condenser) 0.40
5" Metal Dial (same as used on 239 Condenser) 0.50
137D Knob and 3” Dial Mounted 1.00
137EX Small Extension Handle 0.35
139SN Small Indicator Button (same as used on 239 Con-
denser) 0.15
i Dial, Complete with Knob, Extension Handle and In-
dicator Button 1.50
137F  Moulded Knob (same as used on 101 Condenser) 0.90
4" Dial (same as used on 101 Condenser) 0.75
137F Knob and 4”7 Dial Mounted 1.85
101 EX 8" Extension Handle for 137 F Knob 1.50
139N Large Indicator Button (same as used on 101 Con-
denser) 0.15
47 Dial, Complete with Knob, Extension Handle and In-
dicator Button 3.50

The products of the General Radio Company cover a complete
line of radio and electrical laboratory apparatus. Information and bul-
letins of special apparatus will be sent on request. Our line includes
the following: Variable Air Condensers, Vernier Condenser, Stand-
ard Condensers, Decade Condensers, Variometers, Standards of In-
ductance, Standards of Resistance, Decade Resistance Boxes, Wave-
meters, Decade Bridge, Capacity Bridge, Slide Wire Bridge, Audibility
Meters, ot Wire Meters, Galvanometers, Thermo-Couples, Telephone
Transformer, Miscellaneous Apparatus.

All prices in this bulletin are strictly net, subject to change with-
out notice, If. O. B. Cambridge, Mass. Cash should accompany orders
from persons or firms with whom we have not already opened accounts.
Unless otherwise mstructed we shall use our own judgment regarding
method of shipment.

This Bulletin replaces Bulletins 3C4, 906, 908, and 909.

Standardize on General Radio Apparatus Throughout.
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The instruments listed in this Bulletin may be obtained
directly from our factory at Cambridge, Massachusetts, or

may be purchased through vour local dealer.
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Type 247
VARIABLE AIR CONDENSER

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

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

The value of a good condenser in a receiving set is not always
fully appreciated. The dielectric losses of the condenser are equiv-
alent to adding a series resistance in the oscillating circuit. To add a
series resistance in the oscillating circuit means loss of energy which,
in turn, means broad tuning and diminished signal strength. It is thus
important that the dielectric losses in condensers be kept low. In this
condenser these losses 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 1s just one of the points which have received careful atten-
tion in the design of this condenser. Other important features include
the following:
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Type 231A
AMPLIFYING TRANSFORMER

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

In order to get the maximum of results from these tubes as am-
plifiers, they must be used with correctly designed amplifying trans-
formers. Our Type 231A transformer was built specifically to meet
this situation. The primary receives the maximum amount of energy
and delivers it 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 external fields, with the resultant howling in the audio
frequency circuit. The distributed capacity of the secondary is low,
so that the maximum potential is obtained on the grid of the tube.

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

In order to obtain the best results from an amplifying trans-
former, certain precautions should be observed. Since what is wanted
is the production of the maximum potential, or rather change of poten-
tial on the grid of the amplifying tube, it is best to connect the grid to
the outside terminal of the secondary of the transformer. This is be-
cause the outer portion of the secondary has smaller capacity to ground
than the inner portion, due to the proximity of the latter to the primary
winding, which is connected to the filament and other low potential
parts of the circuit: This capacity effect increases with frequency and
therefore reduces the intensity of high notes proportionately more than
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TYPE 127
HOT WIRE AMMETERS

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

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

The type of multiplying action is such that a more uniform scale is
obtained than with many hot wire meters. These meters have been
corrected for temperature so that there is very little shift of zero. Any
tiecessary correction may be made by adjusting a knurled screw.
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TYPE 127C

100 Milli-Amps. MUGGY Portable 10.00
4 Amp. MOCHA Portable 9.00
5 Amp, MOGUL Portable 9.00

1 Amp. MOLAR Portable 9.00
2.5 Amps. MOTOR Portable 9.00
5 Amps. MUMMY Portable 9.00
10 Amps. MUSTY Portable 9.00
Galvanometer MOTTO Portable 8.50

Dimensions 3 in. x 4 in. x 1% in. Weight 1014 oz.

.‘I. ™
]

TYPE 178
HIGH FREQUENCY BUZZER

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

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

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

Dimensions 2” x 134" x 17. Weight 3 oz.

Type Mounting Code Word Price
178A Above Panel BEFOG $2.00
178B Below Panel BEGET $2.00
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Type 226
FOUR STEP INDUCTOR

The tuned circuits of an experimental radio receiving station
must be capable of operating over a wide range. They should extend
from 150 meters to above 20,000 meters. It is impractical to con-
struct a single coil, even when equipped with a slider and sectionaliz-
ing switches to cover this entire range. It has become common prac-
tice to employ several sets of coils to cover this range. If coils with-
out taps are used, the number required is so large that it is incon-
venient to make the many changes required when working at a va-
riety of wavelengths.

We have designed a set of four coils, each with four taps, which
are particularly adapted for use in radio receiving sets. Although
built with four different values of inductance they have the same phy-
sical dimensions thus permitting two or more circuits to be coupled to-
gether. 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.

The coils are approximately of Maxwellian shape. The winding
is such as to keep the distributed capacitance a minimum. This is a
particularly important feature in that it increases the range over which
any one coil may be used, and what is more important, it increases the
efficiency of the coil by keeping the dielectric losses a minimum. These
coils, are rugged in construction and attractive in appearance. The case
is of polished oak with engraved bakelite panel. The metal parts are
finished in polished nickel.
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Types 206 and 215
VACUUM TUBE AMPLIFIERS
One of the earliest uses of vacuum tubes was in the amplification
of detected radio signals. This type of amplification, commonly termed
—audio frequency amplification—still remains the simplest and most
popular form. .

ISTER

AMPLIFIER
Trog ok BOSR WEE
GERERAL AL 0O

L

Type 206
ONE STEP AMPLIFIER

For those who desire complete amplifier units, we have developed
our Type 206 one-stage and Type 215 two-stage amplifier cabinets.
These cabinets are complete except for storage batteries. There is a
compartment provided for the high-voltage plate battery. This com-
partment will hold one 22-volt standard Navy type battery or five 22-
volt small Signal Corps type batteries. The energy amplification of
each stage is 400.

Attention is called to the great flexibility of the two-stage unit.
By means of a single drum switch constructed to have high insulation
resistance and a very low electrostatic capacitance, the connections may
be shifted so that the amplifier is entirely cut out, one stage only used,
or both stages connected. This switch provides positive control in-
cluding the tube filament circuits ; thus, when the switch is set on “de-
tector,” no amplifier tubes are burning and when set for one stage,
only one amplifier tube is burning. Complete control from the detector
to two stages of amplification is thus provided without the necessity of
changing a single connection.
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TYPE 174
DIRECT READING WAVEMETER

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

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

The oscillating circuit consists of three coils with a selector switch
and a variable air condenser. This combination gives a wavelength
range of 130-3000 meters.

Particular care has been given to the mechanical construction and
to the appearance of this instrument. All of the equipment is mounted
on a bakelite panel and enclosed in a polished walnut carrying case.
The metal parts are finished in polished nickel.

Type 174 Direct Reading Wavemeter $68.00

Code Word: “WITTY.”

Dimensions 9” x 7" x 6”. Weight 634 Ibs.
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DIALS AND KNOBS

137D Moulded Knob (same as used on 239 Condenser) 0.40
37 Metal Dial (same as used on 239 Condenser) 0.50
137D Knob and 3” Dial Mounted 1.00
137EX Small Extension Handle 0.35
139SN Small Indicator Button (same as used on 239 Con-
denser) 0.15
37 Dial, Complete with Knob, Extension Handle and In-
dicator Button 1.50
137F  Moulded Knob (same as used on 101 Condenser) 0.90
4" Dial (same as used on 101 Condenser) 0.75
137F  Knob and 4" Dial Mounted 1.85
101EX &” Extension Handle for 1377 Knob 1.50
139LN Large Indicator Button (same as used on 101 Con-
denser) 0.15
4" Dial, Complete with Knob, Extension Handle and In-
dicator Button 3.50

The products of the General Radio Company cover a complete
line of radio and electrical laboratory apparatus. Information and bul-
letins of special apparatus will be sent on request. Our line includes
the following: Variable Air Condensers, Vernier Condenser, Stand-
ard Condensers, Decade Condensers, Variometers, Standards of In-
ductance, Standards of Resistance, Decade Resistance Boxes, Wave-
meters, Decade Bridge, Capacity Bridge, Slide Wire Bridge, Audibility
Meters, Hot Wire Meters, Galvanometers, Thermo-Couples, Telephone
Transformer, Miscellaneous Apparatus.

All prices in this bulletin are strictly net, subject to change with-
out notice, F. O. B. Cambridge, Mass. Cash should accompany orders
from persons or firms with whom we have not already opened accounts.
Unless otherwise instructed we shall use our own judgment regarding
method of shipment.

This Bulletin replaces Bulletins 103, 304, 906, 908, 909, and 910
Standardize on General Radio Apparatus Throughout.
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Type 127
HOT WIRE AMMETERS

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

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

The type of multiplying action is such that a more uniform scale is
obtained than with many hot wire meters. These meters have been
corrected for temperature so that there is very little shift of zero. Any
necessary correction may be made by adjusting a knurled screw.
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Type 127C

Range Code Word Case Price
100 Milli-Amps. MUGGY Portable $10.00
14 Amp. MOCHA Portable 9.00
15 Amp. MOGUL Portable 9.00

1 Amp. MOTLAR Portable 9.00
2.5 Amps. MOTOR Portable 9.00
5 Amps. MUMMY Portable 9.00

10 Amps. MUSTY Portable 9.00
Galvanometer MOTTO Portable 8.50

Dimensions 3" x 4" x 124”. Weight 10% oz.

Type 178
HIGH FREQUENCY BUZZER

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

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

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

Dimensions 2" x 134” x 1”. Weight 3 oz.

Type Mounting Code Word Price
178A Above Panel BEFOG $2.00
178B Below Panel BEGET 2.00
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Type 231A
AMPLIFYING TRANSFORMER

The remarkable results obtained in long distance radio communica-
tion in recent years have been due largely to amplification made pos-
sible by the use 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 specif-
ically to meet this situation. The primary receives the maximuim
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 external fields, with the resultant howling in the audio
frequency circuit. The distributed capacity of the secondary is low,
so that the maximum potential is obtained on the grid of the tube.

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

In order to obtain the best results from an amplifying trans-
former, certain precautions should be observed. Since what is wanted
is the production of the maximum potential, or rather change of poten-
tial on the grid of the amplifying tube, it is best to connect the grid to
the outside terminal of the secondary of the transformer. This is be-
cause the outer portion of the secondary has smaller capacity to ground
than the inner portion, due to the proximity of the latter to the primary
winding, which is connected to the filament and other low potential
parts of the circuit. This capacity effect increases with frequency and
therefore reduces the intensity of high notes proportionately more than
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Type 247
VARIABLE AIR CONDENSER

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

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

The value of a good condenser in a receiving set is not always
fully appreciated. The dielectric losses of the condenser are equiv-
alent to adding a series resistance in the oscillating circuit, To add a
series resistance in the oscillating circuit means loss of energy which,
in turn, means broad tuning and diminished signal strength. It is thus
important that the dielectric losses in condensers be kept low. In this
condenser these losses 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 just one of the points which have received careful atten-
tion in the design of this condenser. Other important features include
the following:
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Type 247A 1000 MMF. Mounted. Without gear ... $6.00
Dimensions 5" x 5" x 414", Weight 134 Ibs.
Code Word: “CRONY.”
Type 247B 1000 MMF. Unmounted. Without gear .............$3.75
Dimensions 47 x 4” x 418”. Weight 1 1b.
Code Word: “CRUEL.”
Type 247C 1000 MMF. Mounted. With gear ...
Dimensions 57 x 5" x 414”. Weight 2 lbs.
Code Word: “CYCLE.” -
Type 247D 1000 MMF, Unmounted. With gear ................$5.50
Dimensions 4” x 4" x 4148”. Weight 114 Ibs.
Code Word: “CUBIT.”
Type 247E 500 MMF. Mounted. Without gear ..................$5.50
Dimensions 5" x 5" x 414", Weight 134 Ibs.
Code Word: “COUPE.”
Type 247F 500 MMF. Unmounted. Without gear ................$3.25
Dimensions 4" x 4" x 414”. Weight 1 1b.
Code Word: “COCOA.”
Type 247G 500 MMF. Mounted. With gear ...
Dimensions 5 x 5" x 514”. Weight 2 Ibs.
Code Word: “COLIC.”
Type 247H 500 MMF. Unmounted. With gear ... $5.00
Dimensions 4” x 4" x 414", Weight 174 lbs.
Code Word: “COMIC.” :
Knob and dial, without capacity graduations, and indicator button
for 1se with unmounted condenser ... __._........$ .50
Gear, pinion, pinion shaft and mounting supports, per set ..........$1.75

8775

Type 226
FOUR STEP INDUCTOR

The tuned circuits of an experimental radio receiving station
must be capable of operating over a wide range. They should extend
from 150 meters to above 20,000 meters. It is impractical to con-
struct a single coil, even when equipped with a slider and sectionaliz-
ing switches to cover this entire range. It has become common practice
to employ several sets of coils to cover this range. If coils without
taps are used, the number required is so large that it is inconvenient
to make the many changes 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 use in radio receiving sets. Although
built with four different values of inductance they have the same phys-
ical dimensions, thus permitting two or more circuits to be coupled to-
gether. By working at the 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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Type 1002C
WESTERN ELECTRIC HEAD PHONES

This receiver, formerly known as the “P11,” was adopted as stand-
ard by both the Army and Navy during the war. Combining as it
does, sensitivity with great ruggedness, it is unusually well adapted
to use in the laboratory and in the receiving station.

Bricen completelwithiCord oL D D TSI 00

Type 156

VACUUM TUBE SOCKET

A vacuum tube socket must be more than a tube mounting device.
It must meet with the rigid requirements of radio. The best features
of socket design are incorporated in our Type 156 vacuum tube socket.

The base is of heavy molded hakelite providing adequate insula-
tion. The springs are of hronze, nickel finished. They are so ar-
ranged 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.

~ These contact springs are heavy enough to carry, without arcing
or heating, the heavy filament current of the 3-watt oscillator tubes.

The tube and terminals of this socket are of brass with polished
nickel finish. The arrangement of the base is such that this socket is
adapted to any of the standard American four-prong tubes; including
those transmitting tubes which have the locating pin placed 45 degrees
away from normal.

Type 156 SS0ektt oo bt e o BN
Code Word: “SOBER.”
Dimensions 2%5" x 214" x 134". Weight 4 oz.
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DIALS AND KNOBS

Type Description Price
137D Moulded Knob (same as used on 239 Condenser) $0.40
3 Metal Dial (same as used on 239 Condenser) 0.50
137D  Knob and 3" Dial Mounted 1.00
137EX Small Extension Handle 0.35
139SN Small Indicator Button (same as used on 239 Con-
denser) 0.15
< Dial, Complete with Knobh, Extension Handle and In-
dicator Button 1.50
137F  Moulded Knob (same as used on 246 Condenser) 0.90
4" Dial (same as used on 246 Condenser) 0.75
137F  Knob and 4" Dial Mounted 1.85
101EX 8" Extension Handle for 137F Knob 1.50
139L.N Large Indicator Bufton (same as used on 101 Con-
denser) 0.15
4" Dial, Complete with Knob, Extension Handle and In-
dicator Button 3.50

The products of the General Radio Company cover a complete
line of radio and electrical laboratory apparatus. Information and bul-
letins of special apparatus will be sent on request. Our line includes
the following: Variable Air Condensers, Vernier Condenser, Stand-
ard Condensers, Decade Condensers, Variometers, Standards of In-
ductance, Standards of Resistance, Decade Resistance Boxes, Wave-
meters, Decade Bridge, Capacity Bridge, Slide Wire Bridge, Audibility
Meters, Hot Wire Meters, Galvanometers, Thermo-Couples, Telephone
Transformer, Miscellaneous Apparatus.

All prices in this bulletin are strictly net, subject to change with-
out notice, F. O. B. Cambridge, Mass. Cash should accompany orders
from persons or firms with whom we have not already opened accounts.
Unless otherwise instructed we shall use our own judgment regarding
method of shipment.

This Bulletin replaces Bulletin 911
Standardize on General Radio Apparatus Throughout.
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Type 300-A
AMPLIFIER UNIT
The recent tendency in radio has been towards the simplifying of

instruments. vet retaining the same distance range. The WD-11 tube is
a striking example of this.

Continuing this idea of simplicity we have developed a handy am-
plifier unit. This unit, as will be noted from the diagram, is self-con-
tained except for power sources and receivers. It is already for con-
nection to your detector set, be it a tube or a crystal unit. No storage
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battery is required. A single dry cell serves for the filament battery,
and a single unit such as the Eveready Type 763 for the plate battery.

This unit is so mounted that it may be used on a table or mounted
behind a panel. When mounted behind a panel only the rheostat knob
is visible in the front of the panel. The unit has mounting holes pro-
vided for cither panel or table installation.

The parts of this unit amplifier are our new Type 282 Socket built
for the WD-11 tubes, Type 235 Rheostat, and Type 231-A Amplifying
Transformer, which is particularly well adapted to the WD-11 tubes.
All necessary wiring has been provided. The mounting bracket is of
heavy brass with a white nickel finish.

For persons building their own sets these units are particularly
convenient because of the panel mounting feature. It is only neces-
sary to screw the unit to the panel—no auxiliary brackets are required.
Two or more of these units may be used to obtain multi-stage ampli-
fication.

If required these units may be supplied with a socket to take the
ordinary four-prong vacuum tubes. The price of these special units
would be fifty cents more than the standard WD-11 tube unit.

When you amplify—simplify.
Type 300-A Amplifier Unit. ) e e e .. BT.50
Dimensions 6" x '}/" 4 2/" \Veight 114 lbs.
Code Word “AMAZE"
Tube or ba!teries are not included in the above price.

Type WD-11 Vacuum Tubes . .$6.50
Type 763 Evercady 22-volt Plate Bat Lvrv e 173

Type 282
WD-11 VACUUM TUBE SOCKET

The new, low, filament voltage Type WD-11 Vacuum Tubes will
not fit the former standard American socket. The use of an adapter is
inconvenient and expensive. Our new Type 282 Socket is designed
expressly for the WD-11 tube,

This new socket is of moulded bakelite and is equipped with posi-
tive contact phosphor bronze springs. When the tube is inserted in the
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Type 260 Type 280

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

For antenna insulation, 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 carefully glazed brown porcelain and will
withstand severe weather conditions.

Type 280iStwain THSHITEOT «x can ven vl cosismsmatin s s foes 02D
Dimensions 424" x 114" x 1”.  Weight 4 oz.
Code Word “CRULLER"

Another convenient insulator is the Type 260 illustrated above.
It may be used inside 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 excellent lead in com-
bination. 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 assembled as shown in the cut. Three polished nickel
mounting screws are also provided.
Type 200 THSUIETOR 1o s wsmnes, wombme sere rmn M
Dimensions 214" x 214" x 2".  Weight 4 oz.
Code Word “CONIC"

SIS PR L 131
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The General Radio Co. was incorporated in 1915 for the
purpose of developing and manufacturing certain special radio
instruments. It started as a going concern and it was n effect
@ division of another electrical manufacturing company. The
conditions brought about by the war made it advisable to drop
all connections with the original company. Since that time
there has been no connection with any other company.

Electrical and vadio neasuring instruments have been
specialized in. Low loss condenser design has recetved much
attention, and this company was the first in this country to
supply such condensers commercially. It was also the first
company to supply commercially closed core aundio frequency
transformers. It was instrumental in obtaining the adoption
of the standard four-prong vacuum tube socket. :

The instruments manufactured by this company are the
result of careful engineering design. In many cases they rep-
vesent the result of vears of development work and imvestiga-
tion in owr laboratory. It has been the aim of this company to
contribute only quality instruments to the radio and electrical
industry. Every instrument is guaranteed.




GENERAL RADIO COMPANY

MANUFACTURERS OF
ELECTRICAL AND RADIO LABORATORY APPARATUS

CAMBRIDGE. MASSACHUSETTS

BULLETIN 917 : 3 MARCH 1924

Type 268
VARIO COUPLER

Broadcast reception is nearly all included by the wavelength band
of 150 to 600 meters. The circnits designed for this class of recep-
tion nearly all require an efficient, compact vario coupler. Such an in-
strument is available in the Type 268,

Both the rotor and the stator forms are of moulded bakelite and i
aré cylindrical in shape. A wide separation is provided between the
rotor and the stator in order to permit the extremely loose coupling
so often required. The windings are of green silk covered wire which.
with the polished bakelite forms, gives the vario coupler an unusually
attractive appearance. The metal parts are finished in nickel.
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It was formerly considered good practice to have a large number
of taps in vario coupler primaries. In many recent receiving sets
taps have been omitted entirely. With the condensers and circuits
now in general use taps on a vario coupler are really of little impor-
tance. There are times, particularly in controlling regeneration, when
a single center tap is an advantage. Thus to make this vario coupler
efficient, yet simple in operation, a single center tap has been brought
out on the stator.

Much of the success of a vario coupler depends on its mechanical
features, foremost of which are the bearings. The rotor has been
provided with exceptionally long bearings which insure uniform
smooth operation over long periods of use. Star shaped bronze
spring washers insure a perfect electrical contact.

Convenient brackets together with the mounting screws and nuts
provided with each instrument makes the mounting of this vario
coupler on a panel a very simple operation. The shaft is one-quarter
inch in diameter and long enough to take nearly all types of dials.

Type! 268 Vario; Coupler mosw i domndn oy e h3.50
Dimensions 4"x4"x214". Weight 8 oz,
Code Word: “VALET.”

Type 300
AMPLIFIER UNIT

Simplicity in an amplifying unit is just as essential as in any
other part of a radio receiver. The experienced radic man now
recognizes that best results are obtained consistently by the correct
use of properly designed instruments.

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 used 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 panel. When mounted behind a panel, only the rheostat
knob is visible in front of the panel. Convenient mounting holes
are provided for either panel or table installation.

For persons building their own sets, these units are very con-
venient because of the panel mounting feature. As the bracket .is
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Type 247
VARIABLE AIR CONDENSER

Experimental radio receiving sets require condensers high in quality
and reasonable in price. It is easy to manufacture low-priced con-
densers as is evidenced by the large number now available. It is
more difficult, however, to construct a condenser which is electrically
and mechanically good, and yet at the same time to keep the cost
of construction low.

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

The value of a good condenser in a receiving set is not always fully
appreciated. The dielectric losses of the condenser are equivalent to
adding a series resistance in the oscillating circuit. To add a series
resistance in the oscillating circuit means loss of energy which, in turn,
means broad tuning and diminished signal strength. Tt is thus im-
portant that the dielectric losses in condensers be kept low. In this
condenser these losses are kept low by using only a high-grade hard
rubber for the solid dielectric. They are 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 just one of the points which have received careful attention
in the design of this condenser. Other important features include the
following :
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USES: The low resistance feature of this condenser gives it a
much wider range of uses 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. Many of the advanced types of circuits such as the super-
heterodyne will only work satisfactorily when good quality condensers
are used, Tn addition to their use in receiving sets these condensers
make satisfactory antenna series condensers in continuous wave trans-
mitting sets. They will stand peak voltages of 1000.

Do not deny your receiving set the advantages of a scientifically
designed condenser.
Type 247E 500 MMF. Mounted. Without gear........nn$3.50
Dimensions 5"x5"x414". Weight 134 Ibs.
Code Word: “COUPE.”

Type 247F 500 MMF. Panel Mounting. Without gear...........$3.25
Dimensions 4"x4"x414"”. Weight 1 1b.
Code Word: “COCOA.”

Type 247G 500 MMF. Mounted. With gear $7.25
Dimensions 5”x5”x5%4". Weight 2 lbs,
Code Word: “COLIC.”
Type 247H 500 MMF. Panel Mounting. With AT e $D .00
Dimensions 4"x4"x414". Weight 114 Ibs.
Code Word: “COMIC.”

Type 247] 250 MMF. Mounted. Without gear $5.25
Dimensions 5“x5"x414". Weight 174 Ibs.
Code Word: “CANON.”
Type 247K 250 MMF. Panel Mounting. Without gear. . $3.00
Dimensions 4"x4"x4”. Weight 7 Ib.
Code Word: “CARGO.”
Type 2471 250 MMF. Mounted. With gear 7 $7.00
Dimensions 5"x5"x414". Weight 115 Ibs.
Code Word: “CAROM.”
Type 247M 250 MMF. Panel Mounting. With To) SRR . A
Dimensions 4"x4"x4". Weight 74 1b.
Code Word: “CIGAR.”

Knob and dial, without capacity graduations, and indicator
button for use with unmounted condenser...o.-$0.50

Gear, pinion, pinion shaft and mounting supports, per S8 L7

The capacity of the condenser must be specified when ordering
gear and pinion parts.
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VACUUM TUBE SOCKETS

A vacuum tube socket must be more than a tube mounting
device. It not only must hold the tube securely to prevent vibration,
but also must make firm electrical contact with the four tube prongs.
The best features of socket design are incorporated in our vacuum
tube sockets,

Type 156
Type 156 Socket

This socket is for the so-called standard American four-prong
tubes. It fits such tubes as the UV-200, UV-201A, UV-202 and
WD-12. The base is of heavy moulded bakelite providing adequate
insulation. The springs are of bronze, nickel finished. They are
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-watt oscillator tubes,

Type 282
Type 282 Socket

The WD-11 tubes will not fit the standard socket. The use of
an adapter is inconvenient and expensive. A socket designed to fit
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Type 231A
AMPLIFYING TRANSFORMER

The remarkable results obtained in long distance radio communi-
cation in recent years have been due largely to amplification made
possible by the use 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
maximum amount of energy and delivers it undistorted in waveform
and at the correct potential to the grid of the amplifying tube.

TYPE 23 4

Ton PLIFYING

f*ﬁfonmzn

The core construction is such that there is little tendency for
the setting up of external fields, with the resultant howling in the
audio frequency 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 cycles of 11,000 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-201A, WD-11, WD-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 tube, it is best to connect the grid to
the outside terminal of the secondary of the transformer. This is
because the outer portion of the secondary has smaller capacity to
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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 unifermly throughout
the entire range of the rheostat. This is necessary to secure the same
degree of control for all working conditions of the battery. With
the tubes now available, and with the gradual change of resistance
provided by our Types 214 and 301 rheostats, no vernier attachments
are necessary.

Type 214

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 74" in diameter and is arranged to fit panels up to 34" thick.

Where the best in rheostat construction is desired, and for labora-
tory use, 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 for
general use.
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Type 127
HOT WIRE AMMETERS

The exacting requirements imposed on transmitting stations make
is necessary that current measurements be made to insure operation
at maximum 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 purposes. 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, so as to
prevent oxidation. Tt is so proportioned that it works at a low tem-
perature and is of low resistance. These are two highly desirable
features, since the former permits reasonable overloading without
burning out, and the latter minimizes the losses.

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

These instruments are made in three types, the flush mounting for
use on panels, the front-of-board mounting for use on switchboards,
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Type 127C

Range Code Word Case Price

100 Milli-Amps, MUGGY Portable $10.00
250 Milli-Amps MOCHA Portable 9.00
500 Milli-Amps. MOGUL Portable 9.00
2.5 Amperes MOLAR Portable 9.00

1 Ampere MOTOR Portable 9.00

5 Amperes MUMMY Portable 9.00
10 Amperes MUSTY Portable 9.00
Galvanometer MOTTO Portable 8.50

Dimensions 3”x4"x114”. Weight 1014 oz.

Type 178

HIGH FREQUENCY BUZZER

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

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

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

Type Mounting Code Word Price
178A Above Panel BEFOG $2.00
178B Below Panel BEGET 2.00

Dimensions 2"x134"x1". Weight 3 oz.
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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.

BINDING POSTS

Type Description Diameter Height — Screw Sizes Price
138A Insulated 34" 54" 10-32 $0.25
138W  N. P. Brass T %" 6-32 0.12
138Y i S 15" 34" 10-32 0.15
1387 s “ 38" 5" 6-32 0.10

SWITCHES AND PARTS

Type Description Price
139A Multiple Leaf Switch 134" Radius $0.95
171F Single Leaf Switch 73" Radius 0.40
202 Low Contact Resistance Switch 138" Radius 1.25
138C ;" Contact for 139A or 202 Switches ' 0.05
138D %" Contact for 171F Switch 0.04
138Q Switch Stop with Nut 0.05
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GENERAL RADIO COMPANY

MANUFACTURERS OF
ELECTRICAL AND RADIO LABORATORY APPARATUS
CAMBRIDGE, MASSACHUSETTS

BULLETIN 918 MAY 1924

L

GENERAL RADIO CO.
CAMBRIDGE,MASS.
D © &
© >
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Type 271
MEDIUM FREQUENCY TRANSFORMER

DESCRIPTION

The amplification of wavelengths of the order of 10,000
meters (30 K.C.) requires a transformer of design materially
different from that required for short wave radio frequency or
audio frequency amplification. As it falls between the ranges
of these two types the usual tendency is to make it a modifica-
tion of one of them. A transformer designed by such a method
could not attain the same degree of efficiency as one designed to
meet definite requirements.

f‘. The Type 271 M.F. transformer has been designed to meet
. the specific requirements of a medium frequency transformer
for use in long wave reception and in superheterodyne sets. It
is shielded both electrostatically and electromagnetically. mak-
ing it possible to use several of these transformers in cascade
with a separation as small as one inch. This shielding also
makes it possible to operate the amplifying tubes at their full
capacity.
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The working range is from 7,000 to 12,500 meters with a
peak frequency of 10,000 meters. The turns ratio is 3.1:1. The
core is of very thin silicon steel and of the shell type. It is so
constructed as to give sufficient electromagnetic shielding and
at the same time permits the use of only the small amount of
steel that is required in a transformer of this type. The whole
unit is enclosed in an attractively japanned metal case fitted with
convenient terminal posts and mounting holes.

In Superheterodyne sets four of these transformers may be
used with excellent results,

Type 271 Medium Frequency Transformer ............... $5.00
Dimensions 216" x 214”7 x 114”. Weight 6 oz.
Code Word “TULIP”

The products of the General Radio Company cover a com-
plete line of radio and electrical laboratory apparatus. Informa-
tion and bulleting of special apparatus will be sent on request.
Our line includes the following: Variable Air Condensers, Ver-
nier Condensers, Standard Condensers, Decade Condensers, Vari-
ometers, Standards of Inductance, Standards of Resistance, Dec-
ade Resistance Boxes, Wavemeters. Decade Bridge, Capacity
Bridge, Slide Wire Bridge, Audibility Meters, Hot Wire Meters,
Galvanometers. Thermo-Couples, Telephone Transformers, Mis-
cellaneous Apparatus.

All prices in this bulletin are strictly net, subject to change
without notice, F. 0. B. Cambridge, Mass. Cash should accom-
pany orders from persons or firms with whom we have not al-
ready opened accounts. Unless otherwise instructed we shall
use our own judemsnt regarding method of shipment.

Standardize on General Radio Apparatus Throughout
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