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How to Obtain
General Radio Apparatus

The General Radio Company’s established policy
of direct distribution brings you every advantage

INTELLIGENT SERVICE — A competent personnel, as
familiar with your problems as it is with the General Radio
line, is maintained to see that your order receives intelligent
attention.

BETTER DELIVERIES — Complete stocks of all of the
standard items described in this bulletin are maintained at the
factory in Cambridge, Massachusetts, and at our Pacific Coast
Warehouse in San Francisco. Most shipments are made the
same day the order is received, seldom later than 24 hours
thereafter.

FAIR PRICES — The fact that all list prices are the true
net prices means that you pay the same price as anyone else,
which explains, incidentally, why jobbers and dealers do not
handle General Radio parts and accessories. Our one-price policy
brings you added assurance that the low prices of General
Radio apparatus have been obtained without sacrificing the
quality of the engineering design, workmanship, or materials.

e

IMPORTANT

We endeavor to ship within 24 hours after receiving your
order. Address the office nearest you.

We prepay the transportation charges to any point in the
United States or Canada if full payment accompanies your
order.

Be sure your order states clearly what you want. As a precau-
tion against errors, include the name and range or size of each
item as wéll as the type number.

GENERAL RADIO COMPANY

Offices— +  Laboratories +  Factory
CAMBRIDGE A, MASSACHUSETTS

Pacific Coast Warehouse: 274 Brannan Street, San Francisco, California
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FOREWORD

The General Radio Company was founded in 1915 to manufacture laboratory
apparatus. The list of items included, in addition to the more technical ones,
such articles as vacuum-tube sockets, rheostats, ete. With the advent of broad-
casting these latter articles became in great demand.

Distribution was originally on a direct to the consumer basis. We found it
necessary to accede to the changed conditions and raised our prices so that distri-
bution could be through the jobber and dealer channels.

With the development of complete receivers the use of the separate parts be-
came confined largely to the engineer experimenter, either in his professional
activities or as a hobby. This class of consumer enjoyed a trade discount be-
cause he did not require the services of a retail dealer. In effect, therefore, list
prices were fictitious since they were made large enough to permit a discount to
engineer buyers.

With the more limited use of radio component parts, jobbers did not always
find it economical to carry the full list of items required by the experimenter.
This was particularly true with such a complete and diversified line as that of the
General Radio Company.

In order that our engineer customers might obtain those items they desired
with a minimum of inconvenience, we discontinued the sale of our products
through jobbers and dealers on July 1, 1928. Instead, we arranged a plan of
prompt shipment on a factory to consumer basis. We carry adequate stocks and
maintain an engineering staff at Cambridge to handle technieal correspondence.

Prices were all revised downward, so as to give all customers the advantage of a
dealer discount. The prices as they now appear in this bulletin are, therefore,
strictly net and are not subject to discount.

Unless credit has been established, all shipments are made on a C. O. D. basis.
While prices are F. O. B. our factory at Cambridge, Massachusetts, or from our
San Francisco, California, warehouse, we prepay transportation charges on
United States and Canadian shipments whenever cash accompanies the order.

Prices have been revised to  April 1, 1981, but are subject to change with-
out notice. Shipment will, however, not be made at higher prices than those
given in an order without further confirmation.
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4 GENERAL RADIO COMPANY

UnmounTED MODELS

NMOUNTED models are similar except that panels, cases, and dials are not supplied, |
and rotor plates are straight-line wavelength.

Rotor Plates: Straight-line wavelength. Dimensions: Panel space, 4 inches diame-
Calibration: Supplied without either ter. Depth, see price list.
dials or calibrations.

Capacitance Code
Type Maz. Min. Depth Weight  Word Price
247-F 500 puf | 20 ppf | ... ... Counterweight 414 in. 184 1b. | cocoa $3.00
247-H 500 upf | 20 uuf | ...... Gear........ 414 1n. 134 1b. | comic 3.5
247-N | 850 puf | 15 puf | ... ... Counterweight 414 in. 114 1b. | aBasE 2.75 1
247-P 850 puf | 15 ppf | ... ... Gonr. v 414 in. 14 1b. | aBBEY 3.50 |
247-K | 250 puf | 15 puf | ... .. Counterweight 4 i T41b. | camrco 2.50 |
o47-M | 250 puf | 15 puf [...... Gear........ 4 in. 1b. | cream 8,25

Type 334 VARIABLE AR CONDENSERS

!
Tyrr 334-Z Tyre 334-F

Low-Vourace MobgLs

HESE condensers have stamped metal end plates. The various models are either
counterweighted or balanced, as specified in the price list.

Range: See price list. Drive: Spur-gear-driven vernier as speci-

Rotor Plates: Straight line wavelength,  fied in price list.
ek s el s Finish: Unmounted only.

Insulation: Hard-rubber plates. Diisnsionia- Panel. ‘space, 83 x 8%
Mazimum Voltage: 500 volts, peak. inches. Depth, see price list.
Capacitance Code
Type Maz. Min, Depth Weight Word Price '
834-F 500 puf | 20 ppf | ... Counterweight 414 in. 134 1b. | BeGIN | $3.25
384-H 500 puf | 20 ppf | ... Gear........ 4 in. 154 1b. | BELAY 4.00
834N | 850 uuf | 20 pupf | ... ... Counterweight 4 in, 124 Ib. | BESET 3.00
334-P 350 ppf | 20 ppf | ... .. Gear........ 334 in. 114 1b. | BEVEL 3.75
834-K | 250 uuf | 15 puf | .. ... Counterweight 314 in. 1 1b. | BELOW 2.75 |

834-M| @50 pupf | Woppf | ... .. Gear........ 314 in. 134 Ib. | BERYL 3.50
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6 GENERAL RADIO COMPANY

TyprE 556 AMATEUR-BAND CONDENSER

TIHS condenser has been designed for use in short-wave receivers and frequency meters
where it is desired to spread a narrow band of frequenﬂes over the whole 180° of the
condenser scale. The spreading out is accomplished by giving the condenser a large value
of zero capacitance. Three of the five rotor plates are complete circles, so that, in effect,
the unit consists of a fixed condenser and a variable condenser in parallel. The circular
plates also serve to shield the unit from “hand capacitance.”

The capacitance values are such that, when the condenser is used in a dynatron-oseilla-
tor circuit, it will easily span the 3500 ke. to 4000 ke. amateur band with an a.pprox:matelv
straight-line-frequency variation. By moving the outside circular rotor plate, which is
held to the shaft by a collar and setscrew, it is possible to adjust the zero capacitanee and,
therefore, the frequency ratio over a considerable range.

This condenser supersedes the Tyer 557 Amateur-Band Condenser.

Rotor Plates: Three circular (360°) and  plied with mounting screws and ’drilling
two plates cut to give an approximately template, No counterweight is required for

straight-line-frequency variation. this l}‘.OIIdl:‘.}lSE]‘. s
Insulation: Hard-rubber supports. Dimensions: P_anel space, 3% x 8%
Mazimum Voltage: 3500 volts, peak. inches. “Depth” in the price list gives over-
Figure of Merii: 0.03 x 10-2 . all distance that the unit extends behind the
Mounting: Unmounted model only. Sup-  panel.

Capacitance Code
Type Mazx. Min. Depth Weight Word Price
556 ' 81 put | 59 puf | ‘ 214 in. ‘ 1. ‘ AWAED ] $3.50

Tyre 368-A TyrE 556

Typrk 368 VAriABLE A1k CONDENSERS

HESE condensers are useful as balancing or vernier condensers in various vacuum-tube
Tcircuits, and many amateurs use them for tuning condensers on their receivers fo!' the
high-frequency (short-wave) bands. They have a single ha.r(_fl—rubber end plate, single
bearing, and single-hole mounting as well as basehoard mounting.

Rotor Plates: Straight-line capacitance Drive: Type 187-J Knob. No vernier.

(semi-circular). Finish: Unmounted only. X ;
Insulation: Single hard-rubber end plate. Dimenstons: Pa.ne! space, 2 inches diame-
Mazimum Voltage: 500 volts, peak. ter. Depth, see price list.

Capacttance Cods
Type Maz. Min. Depth Weight Word Price
368-A 15 puf L T R e g l/m. oz. | BULLY | $0.75
368-B 50 puf U R e R e — in. 2/ 0Z. | BURIN 1.00
368-C 100 uuf 4 puf 2 A in. 0z. | AZURE 1.75
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8 GENERAL RADIO COMPANY

Other conditions which a good volume control must meet include: rugged mechanical
design, ease of operation, freedom from reactance and stray admittances in the network,
reasonable shielding from electrical disturbances and from dust, freedom from contact
and switch noise. The latter is most frequently overlooked, probably because volume
controls built from modified radio rheostats have been the cheapest and easiest to secure.
(The General Radio Company’s experience with sliding contacts on wire justifies the be-
lief that they have no place in a high-grade permanent installation. We can, however,
supply them.) :

TyprE 598-A FADER

HIS fader is as rugged in construction, convenient to operate, and free from contact

noise and service troubles as good workmanship and material can make it. The
mounting and switching mechanism will withstand an indefinite amount of ordinary use.
The instrument can be supplied either with or without a dummy control. If a dummy
control is used, there is no appreciable backlash between the dial of the dummy and master
units, because the connecting drive is direct and involves no gears. The resistance units
and contacts are carefully shielded to protect them from electrical disturbances and dust.

Range: Fifteen steps on each side of zero, Type of Winding: Unifilar winding on
with 2 or 3 decibels per step as specified. bakelite cards.

Accuracy of Adjustment: Resis-
torsadjusted towithin 0.5 percent.

Type of Section: Modified
T-type.

Terminal Impedances: 200 or
500 ohms terminal impedance are
the most usual. Can be built for
any terminal impedance specified.

Frequency Error: The above-
mentioned accuracy holds to at
least 10 ke.

Finish: Crackle-finish cast alu-
minum with an engraved bakelite
terminal plate and specially en-
graved scale with large numerals.

Type Power Letel Range Section I'mpedance Code Word Price

598-A | To Order ‘ Modified TT | ToOrder:  — |uacaisaniias On Request
1 As shown on page 7.

Tyre 552 VorumMe CONTROLS

HESE units have been designed primarily to meet the voice-circuit requirements of

high-grade broadeast transmission, sound recording and projection, and public-address
equipment. Because of their accuracy, excellent frequency characteristics, and compact-
ness, they will be found to be very useful for laboratory work in cireuits where highly pre-
cise attenuation networks are not necessary.

Three types of section, the L, T, and Balanced-H, are available. The L-type should be
used when it is desired to maintain the impedance constant in one direction only as the
attenuation is varied, the T-type for constant impedance both ways from the attenuator,
and the Balanced-H-type for constant impedance both ways and when the transmission
cireuit is to be balanced to ground.

The units are assembled so that elockwise rotation of the switch reduces the attenuation.
The scale is engraved for each step from 20 to 0 with decreasing numbers in the clockwise
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10 GENERAL RADIO COMPANY |
Code
Type Attenuation Section Impedance Depth  Weight  Word Price
552-LA | 30 db in steps of 1.5 db L 50 ohms | 234 in. | 134 lbs. | AviRE | $28.00
552-LB | 30 db in steps of 1.5 db L 200 * 25 in. | 134 lbs. | AFTER 28.00
552-LC | 80 db in steps of 1.5 db L 500 ¢ 234 in. | 134 lbs. | AHEAD | 28.00
552-TB | 30 db in steps of 1.5 db T 200 3in. |2 lbs.| aneN 34.00
552-TC | 30 db in steps of 1.5 db T 500" * Sin. |2 Ibsi| AnARM $4.00

552-HB | 30 db in steps of 1.5 db | Balanced-H | 200 * |514 in. |3 lbs. | azBum | 48.00
552-HC | 30 db in steps of 1.5 db | Balanced-H | 500 * 15% in. |3 lbs. | aGaIN 48.00

Nore: These items are carried in stock. Units having detent contacts or different values of ter-
minal impedance and attenuation per step can be built to order.

Type 553 VoLuMeE CoNTROLS

HESE are similar in general construction to the Tyer 552 Volume Controls. They are

designed for transferring the amplifying system, or fading, between two microphones
or phonograph pickup units, at the same time making available a volume control for the
unit in use. A range of 30 db in level is available in 2-db steps.

The network used is the usual Modified-T-type. With this network the output impedance
varies from 30 per cent. low to 20 per cent. high from the specified impedance value when
going from minimum to maximum setting of the switch. At the same time the input
impedance from the pickup or microphone is varying from 0 error to 27 per cent. low from
the specified impedance. These errors, unavoidable in this type of network, are not suf-
ficient to interfere with the performance of the pickup system.

Range: 0 to 30 db in 15 steps of 2 db Frequency Error: A maximum error of
each on each side of zero. +0.2 db is maintained at all settings up to

Type of Winding: Sameas Type 20 kilocycles.

Aceuracy of Adjustment: } 552 Volume Weight: See price list.

Terminal Impedance: Controls Dimensions: Same as Typr 552.

Code

Type Attenuation Seetion Impedance Depth  Weight  Word  Price
553-FB I 80 db in steps of 2 db | Modified-T | 200 ohms |814in.| 21bs. | auome | $28.00
553-FC | 80 db in steps of 2 db | Modified-T | 500 * 814 in.| 21bs. | ALERT 28.00

RHEOSTATS AND POTENTIOMETERS

HE ruggedness of these units makes them ideal for general-purpose '
resistance controls, especially for filament rheostats and volume con-
trols in apparatus using vacuum tubes. Wire is wound on non-absorbent
strips which are held in place on bakelite bases. \
Their flexibility is an important feature in experimental work. All
(except Type 410, which is for panel mounting only) may be mounted |
either on table or panel. When panel-mounted, the resistance of all |
rheostats decreases for clock-
wise rotation of the control
knob; when table-mounted, the
resistance of all rheostats but
one*® decreases for counter-
clockwise rotation, but it is an
easy matter to reverse the con-
nections if necessary. Poten- RHEOSTAT POTENTIOMETER |
tiometers used as rheostats
*TypE 214. 50-ohm Rheostat.
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12 = GENERAL RADIO COMPANY

Tyrr 371-T Tyrr 371

Paxer-Mounrting MobpELs

Code
Type Total Resistance Mazimum Current Word Price
214-A 0.75 ohm 4  amperes i SHINY | $1.50
214-A 2 ohms 2:5 2 RUDDY 1.50
214-A 7 B S s 1.3 £ RURAL 1.50
214-A 20 S I A e S R o 0.75 ampere RAZOR 1.50
214-A 50 o8 S el RAPID 1.50
214-A 2500 £ ca s e sien i ST B HER= Sinilliampeney |sYRpe 2.00

Tasre Mouxrine MobeLs

Code
Tyre  Total Resistance Mazimum Current Word Price
214-B | 0.75 ohm 4 amperes siLLy | $1.50
214-B Do ONMSH e S s e e s 2.5 i RUMOR 1.50
214-B T S5 | =R S S A R 1.3 22 RUSTY 1.50
214-B 20 e S T e A R e T s 0.75 ampere READY 1.50
214-B 50 SRR P e e 0600 RAVEL 1.50
214-B 2500 e, s e e N 70 milliamperes | syxop 2.00

Typre 214 POTENTIOMETERS

TypE 214 Potentiometers are in every way like the Tyer 214 Rheostats described above
except that they are provided with the third terminal. They are likewise available in
both panel- and table-mounting models.

Pangr- axp Tasre-Mounting MopsLs

Code
Type Total Resistance Mazimum Current Mounting Word  Price
= 1 ' =
214-A ‘ 400 - ohms:| sonuamaey 175 milliamperes | Panel rosiN | $1.50
214-B 400 AR [ A 175 2 | Table ROWEL | 1.50

Tyre 301 RurosTaTs

HESE units are small and oceupy little space on the panel or baseboard. Quantities
of them are used in General Radio instruments.

Mazimum Power Dissipation: 6 watts, minals, 15/16 inches; depth behind panel,
Mounting: Supplied for 2-hole panel 234 inches; shaft. 14 inch.

mounting. but can easily be converted Angle of Rotation: 255°. Has “off”
for baseboard mounting. Machine screws  position.
and nuts furnished. Knob: Tyer 137-1.

Dimensions: Overall radius including ter- Weight: 4 ounces.
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EXPERIMENTAL INDUCTORS

HE Tyre 268 Variocoupler and the Typk 269 Variometer are ideal
for experimental set-ups in the radio laboratory. They are compact,
mechanically rugged, and electrically efficient.

The Tyee 577 Inductors are the result of an investigation of losses
in coils and coil forms conducted by the General Radio Company several
years ago when the “low-loss” coil and condenser craze was at its height.
This study showed that the proper ratio of diameter to length and a
bakelite coil form gave substantially lower losses than any of the
then popular “low-loss” coils. The plug-in bases greatly increase their
usefulness. (Note: The Typr 577 Inductors are the same as the old Typrr
277 Inductors in every respect except arrangement of the holes for
mounting pins.)

Tyee 268 Tyee 269

Tyer 268 VARIOCOUPLER

Inductance Values: See table below. Dimensions: 4 x 4 x 214 inches.
Shaft Diameter: 14 inch, Weight: 6 ounces.
Code
Type Stator Inductance Rotor Inductanee Word  Price
268 \ 380 microhenrys ‘ 106 mierohenrys [ ............................ ‘ VALET ‘ $2.50

Tyere 269 VARIOMETER

Inductance Values: See table below. Dimensions: 434 x 8 x 134 inches,
Shaft Diameter: 14 inch. Weight: 7 ounces.
Inductance (Series) Code
Type Mazimum Minimaum Word Price
269 [ 820 microhenrys ‘ 100 microhenrys } ............................ | VALID i $3.50
[14]
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TUNING-FORK AND MICROPHONE-BUTTON
OSCILLATORS

Tyre 213 Aubpio OSCILLATORS

HE Tyre 213 Audio Oscillators are intended for measurements at fixed frequencies in
general, and bridge measurements in particular. They are of the tuning-fork-controlled
type, simple and rugged in construction and reliable in operation.

Frequency: Fixed, see price list below. 5 m'!

Power Qutput: 50 milliwatts maximum.

Harmonies: Harmonic content varies
with load impedance. Its magnitude is
from 8 to 8 per cent. with normal resis-
tive loads.

Frequency Stability: The maximum
change in frequency with load is about
0.1 per cent. This and variations intro-
duced by temperature are entirely negli-
gible for practically all bridge measure-
ments. The actual frequency may be
less than the rated value by 0.5 per cent.
due to loading the fork with the micro-
phone button.

Output Impedance: Three output
ranges are provided permitting the use

Type 213-C, 400 cps.

of loads from 20 to 10,000 ohms. Dimensions: Panel, 614 x 434 inches.
Power Supply: 6-volt battery, 130 milli- Depth, see price list.
amperes. Weight: See price list.
Type  Frequency Operated _ Depih  Weight Code Word ~ Price
*213-B \ 10005chs: | 67  wolts; die. |96 bG8 - B e s imiminiains ‘ ANGEL 854,00
*9213-C | 400 eps. | 6 volts, de. | 624in. | 5341h. | ....ovvnennnnn AMUSE 42.00

* Oscillators for any 100-cycle multiple between 400 and 1500 eps. may be built to order: 400-
600 cps. are Tyer 213-C, 700-1500 cps. are Type 213-B. To avoid confusion specify the desired
frequency when ordering. Code words and prices apply only to frequencies here listed.

Tyrr 241 MicrorunoNE HuMMERS

HIS instrument is of the reed type operated B ol

by a microphone button. It is intended for '
use as a low-power alternating-current souree for
bridge measurements.

Frequency: About 1000 cycles.

Power Output: About 20 milliwatts maximum.

Power Supply: A 414-volt battery of the type
used as grid-bias batteries in vacuum-tube circuits.

Mounting: Supplied unmounted, #25 holes.

Dimensions: 274 x 134 x 11 inches.

Weight: 1 pound. Tyrr 241-A

Type Frequency Operated Impedance Code Word ~ Price
241-A | 1000 cps. | 414 volts, d.c. | 850 ohms ATHIS $10.00
241-B | 1000 cps. | 414 volts, d.e. [ 4.8 | ooivciiiiaiiiiaian APISH 10.00
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18 GENERAL RADIO COMPANY
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Dimensions oF GENERAL Rapto TransrormER-MounTting Cases

Line-10-Grip Mobpers

IMILAR in electrical characteristics to the Tyee 585-D and Tyer 585-H, except that

the impedance ratio is correct to couple the usual 500-ohm telephone lines to the grid

of a vacuum tube, these transformers have a very excellent frequency characteristie.
They are mounted in Model B cases.

MicrornoNE-TO-GRID TRANSFORMERS

HESE are high-quality transformers of the proper impedance ratio for coupling low-

impedance, 100-ohm mierophones to the grid of the first stage amplifier tube. Tyrg
585-M Amplifier Transformers are for single microphones, the Type 585-M2 Amplifier
Transformers have a center-tapped primary winding to permit the use of a double-button
microphone. Both transformers have a high-voltage step-up ratio and will carry 100
milliamperes, considerably more current than is usually used in microphone ecircuits.
Both are mounted in Model B cases.

sciLLoGRAPH-CourLiNnG MobeL
0 G M

HIS transformer has a voltage step-down ratio of 18:1 which adapts it for coupling the

Typr 838 String Oscillograph to a vacuum tube. The string circuit has an approxi-
mate impedance of 45 ohms. This transformer is designed to work into a load of 30 to
60 ohms., It is mounted in a Model B case.

Tuse-ro-Dynamic-SpEskER MobpEL

HIS transformer will operate without impairment of audio quality with a direct eur-

rent of 55 milliamperes in the primary windings. It is, therefore, adapted for use
with any of the power output tubes such as the 245- or 250-types. It has a turns ratio
suitable for coupling tubes of this type to low-impedance (5- or 10-ohm) dynamic speakers,
It is mounted in a Model B case.



afuierequr pus jndor egndmy [1]
oo'n{s’ ATIOf l'qle r 0058 | it | 0 00F ﬂﬁn'nz---moz[nan'mwnc[ T:T 1[I:I| V-£L0

BT POl AL FOUDEISRY "' AT Suvpnpuy padin] sanog  Aauanbasy ayuy  esn  edAf
apoy) Aavulig abuny afforte A

"9SBD ) [PPOJA[ ® Ul pajunoum
ST "s9[odD (0001 01 0§ moy jep Aqeonoed st orgsuelorIvyD Aouanbaly oy pue ‘£jun
st ndno pue ndul U99agoq JUSSFURIIR UL [OUS JO 01321 95T}[0A Y[, 'I12SUSPU0D Ji-F'()
B Aq papdnod 20ue)sIsal WOFOW-] B PUB [10D 90UBONpUl ANRY-00F B JO SISISU0D 3]
jun jorduwon v yans ystuang o3 dn jjmq usaq sey ia(dnoy) souepaduuf-20ur)sisayy gLE
gai], ayJ, ‘Surdnoo apurpadur Fuisn Aq poysidureoss usljo si 31 DIJS1ILOBIRYD
£Louanhaay pood A[qruondenxs ur Fulaey Jegidwe ue ppng o} pausap St U NHH

HATANO7) HONVATIN[-EDNVISISTY Y-gLC HdX ],

gduafoqws Fulg §EE BaX ] 94} Yt seuiojsusy] Jungoyem-souspadunl uw se Aquwand asn Jog [ 1]
sur-03-s9u1d ‘udino synduy [g]

aaywads sourpsdwi-mof-oi-ayud ‘yndino seynduy [¢]

pud-oj-augp ‘yndur ssyndury [§]

pud-ojsuoydoronu uojng-apgnop ‘ynduar pynduy [£]

prud-oj-suoydorniu uojng-apfuis ‘yndur ayduy [z]

a@sjequr puw qndut syidury [1]

no's asago | "q| $47 oog wur gl |4 0F | 000'€1-0009 oooc-09 | 11| [2] N-¢8¢
00'21 | NvHOX | 'q] & 0egl WU QL |4 99 | 000'S1-0008 0009-09 e Lol d-489
002 azuis | g ¥z FoF B g | Q02 0008-0008 0004-09 1:iez| [ 0-g82
0D'gl | Hsom | Q] @ 08 B0 | 8°F 008-00F 0008-¢% | OL'1 [¥] D-g¢8e
00°01 | awave | tqp¥iz a8 B[W 001 U FE 09Z-08T | 000'0T-08 | 1T [g] | sn-gse
‘00701 | xauva | q[ #% 0z ‘e[ Ot "G E90 0e1-0g 000¢—0F% | €11 [] €89
00" L isaiL | qp X2 000z B ET | Y 02| 000'€1-000€ 0009-0F 1 LTl H-58¢
00728 | amn | qp ¥z 000z | RWIELD | 'Y 09 | 000'$T-000S 0008-0% | &1 [1] a-4sg
|
P4 o 4 A SUTIRIRIY (T XDFY Cpenpuf cpedwiy soanegy  fouanbaLy  onpy 251 adfl ],
#pog) fapwrsg sty ativgjo A

"258D ¢ [9POTA B Wl pajunout 1 37 ‘asodund sug} 10§ pausisap
Lrewads usaq seY JAULIOJSUBLY, dUIT-0}-91B[] J-¢8¢ ®dAJ, dY[, -dul suoydspel
uIo-gQg B 10 Q)¢ ® 0] 9qn] wnnowa e jo judino oty sdnoo oy Aresssveu Apyuenbaay st T, I

TACO INIT-OL-TLVIJ

(1 13aoTy ) THAOTL ¢l THAoy

61 SADIAHA DNITIA0D



20 GENERAL RADIO COMPANY

Typre 541 Pusa-PurLn TRANSFORMERS
Ixrur Moprrs

HE push-pull connection is becoming almost universal for the outpul eircuits of audio

amplifiers. This connection results in the elimination of a considerable part of the
second harmonic distortion that results when approaching the overload point of a single
tube.

The windings of these transformers have been split into several sections and arranged so
that each half of the double secondary has an equal coupling with the primary. The fre-
quency and performance characteristics are unusually good. They are mounted in
Model B cases.

Valtage Range Primary Code
Type  Lse Ratio  Frequency Source Imped. Induct. Mar. D.C. Resistunce Wt Word  Price

S41=A | 2. | 1:3 l 40-8000 | 2-5[)0—]5,0{}0[ 42.31|.l lf}mln.l[?.’:ﬂ 0hma| 2%1b,| TALLY |§7.5fl

Ourrur Mobnrrs

HESI two transformers have been designed for coupling the usual amplifier oulput

tubes such as the 245-, 210-, or 250-lypes in the push-pull arrangement to their
output cireuits.  The Type 541-B model is built with the auto-transformer connection for
use with a magnetic (high-impedance) speaker. The dircet current is eliminated from
the speaker windings by two 4-uf condensers. It is mounted in a Model C case.

The Tyre 541-C model has two windings with the proper turns ratio for use with the
dynamic (low-impedance) speaker. It is mounted in a Model B case.

The primary windings are adequately built to carry the plate eurrent of the larger size
tubes. When used in conjunction with the Type 541-A Push-Pull Input Transformer.
a high-quality push-pull amplifier with an exceptionally flat frequency characteristic
results.

Teltage Trange Primary = Code
Type Use Ratio.  Frequency  Sowree I'mped.  Induct.  Mor, D.C. Resistance Ve, Word  Price
541-B 1.2:1 | 60-10,000 | 2500-15,000 150h 45 mla, | 3735 ohms 3 1b. TORSO §7.50
541-C 35:1 | 30-10,000 | 2500-15,000 | 19.0h | 45 mla. |3758 31b. | rareEm 7.50

* Data is for one section of the double winding.

Typiz 359 VARIABLE-RATIO TRANSFORMERS

N a great many circuits it is necessary to couple two elements of different impedances
together in such a way that there is no impedance mismatch at the junction. This
impedance adjustment is necessary in order to minimize reflection loss at the junction;
also necessary in order to terminate calibrated networks properly so that the calibration
will be correct.

The Type 859 Variable Ratio Transformers are provided with secondaries tapped at
seven places. The turns ratio is conveniently varied by means of the switch on which
is engraved the secondary-to-primary turns ratio. These transformers are available in
several models for different types of winding, impedance, and turns ratio as listed below.
All are provided with jack-top binding posts to fit the Tyre 274 Plugs, which feature facili-
tates circuit changes. They are mounted in Model C cases and weigh 3)4 pounds.

Two-Wmpixe MopgLs
Voltage Range Primary
Type Ratio  Frequency Source Imped. Inductance Max. D.C. Resistance Code Word Price

359-A [1] 40-4000 | 5000-20,000| 10.3 h. ‘ 15 mla. | 700 ohms | PIrOT $20.00
359-B Ee 30-5000 | 5000-20,000| 10.3 h. 15 mla. | 700 * | prouws 20.00
359-E 1 40-4000 500— 600 0.7h. 40 mla. 41 “ | POKER 20.00
859-F [2 30-4000 500- 600] 0.7h. 40 mla. 28 % | porawr 20.00
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POWER TRANSFORMERS

POWER transformers suitable for use with power-supply systems for
all types of tubes used in radio receiver- and low-power-transmitter
design are listed below.

TyprE 565 TRANSFORMERS
HESE are designed to supply plate and filament power for the 210- and 250-types of
tube. They are supplied with an auxiliary filament winding for operating the 281-type
rectifier tube, and are designed for operation from 105- to 115-volt, 50- to 60-cycle lines.
They have a power rating of 200 watts. T hey are mounted in Model D cases. Filament
windings have no center tap.

Harr-Wave MobpEL
Secondary I Secondaries 1T & IIT Secondary IV Code
PType Volts Amp. Volts Amp. Volts Amp. Power Weight Word  Price
585-A l ﬁon| 0.2 i 7.5 l 2.5 | 2.25 ] 4 ]200 watts l 1414 ]b.| TABOO lsw,m
Furr-Wave MopEL
Secondary T Secondaries II & ITT Clots
Type Valts Amp. Volts Amp. Power Weight Word  Price
565-B 600-0-600 ! 0.2% 1 7.5 | 2.5 | ...... |2a0 watts | 143 1b. I TACIT |313.50

# For two windings in parallel as used with full-wave rectifier.

TypE 545 TRANSFORMERS

THESE are designed to supply the plate and filament power for the 245-type tube.
They are provided with an auxiliary winding for the filament of the 280-type rectifier
tube. They have a power rating of 70 watts and are designed to operate from a 105- to
115-volt line at 50 to 60 cycles. When heavy current drain or high resistance in the filter
cireuit make a higher transformer voltage advisable, the TypE 545-B Transformer is
recommended. They are mounted in Model D cases. Filament windings have no center
tap.

Secondary I Secondary II S dary I11 Cods
Type Volte Amp. Volts Amp. Voltsa Amp. Power Weight Word  Price
]
545-A ‘ 300-0-300 0.08* | 2.5 3.25 | 5.0 7 1 e 70 watts | 43{ 1b, | rosse |[$10.00
545-B 350-0-350 0.08* | 2.5| 3,25 | 5.0 3 IS e ¢ Ee—— 5 lb. | prIOR 10.00

* For two windings in parallel as used with full-wave rectifier.

Typre 540 FiLaMENT TRANSFORMER
HE heater-filament voltage for the popular alternating-current 227-type and 245-type
tubes is standardized at 2.5 volts. This transformer is designed to supply sufficient
filament power for any number up to about ten of these tubes in parallel. Two filament
windings are provided.
Tt has a power rating of 70 watts and is designed for operation on 105- to 115-volt,
50- to 60-cycle lines. It is mounted in & Model C case.

Secondaries I & IT Code
Type Voits Amp. Power  Weight Word Price
540 l 2.5% l T I e 1 70 watts | 51b. 1 TRIAD |310.00
t With center tap.
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24 GENERAL RADIO COMPANY

Tyre 439 Tyre 437 Typrr 379

Type 487 axp TyprE 439 CeNTER-TAP REsistance Units

HE Type 437 and Type 439 Center-Tap Resistance Units, designed for mounting

directly on the filament terminals of the tube socket, offer a convenient means of con-
nection to the mid-potential point of the filament. The position of the tap on the Tyre
487 Center-Tap Resistance Unit is adjustable, permitting the balancing unit of hum by
this means.

Characteristics: See price list. Weight: 1 ounce.
Type T'otal Resistance Marimum Current Center Tap  Code' Word  Price
437 ! 60 chms 200 mHlnmperessll <oaliemi e Adjustable ‘ PERIL 20.50
439 60 " 200 s e e Fixed PABTY 0.35

Tyre 379 Rapio-Frequency CHOKES

HE Type 879 Radio-Frequency Chokes are available in two models, one of low in-

ductance to carry a heavy current, and one of high inductance to carry a lower current.
The specifications below give the details of the two models. The windings are sectional-
ized and the effective capacity does not exceed 4puf. Either'model is suitable for use in
cireuits having a frequency up to 15,000 ke.

Dimensions: 2 x 134 x 134 inches. Weight: 6 ounces.
D.C. Allowable Current
Type Prequency Range Resistance Intermit.  Continuous  Inductance Code Word  Price
379-T | 1875-15,000 ke. 85 ohms | 300 mla. ‘ 140 mla. 8 mlh. ‘ JIMMY $1.25
470-15.000 ke, | 140 90 mla. 65 mla. 60 mlh. JEWEL 1.25

379-R
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26 GENERAL RADIO COMPANY

Tyre 358 WAVEMETER

HE Tyrr 358 Wavemeter is intended for use as an inexpensive general-purpose device
covering a rather wide frequeney range with an accuracy of 1 per cent. The instru-
ment is compact and is easily held in the hand while making measurements. In certain
cases, the usefulness of the wavemeter may be inereased through the addition of two in-
ductors to extend the wavelength range. These inductors are available on special order.

Calibration: In wavelength; accuracy, 1 per cent.

Condenser: Tyre 247 Condenser in shielded
case.

Inductors: Four on Type 277 forms, fitted with
mounting pins to fit condenser terminals.

Resonanee Indicator: Small
flashlight bulb in special socket
which closes cireuit on removal |7
of bulb, e

Carrying Case: Space pro- ||
vided in wooden box for in-

ductors, condenser and calibra- -:ﬁ._’; ol AT
tion chart. “:':' e

Dimensions: Carrying case, |[|..- "~/
1134 = 7Y x 514 inches. ot i

Weight: 434 pounds. R e v

————
Code

Type Wavelength Accuracy Word  Price

358 ‘ [20,000-1364 kc,jl 15-220 meters | 1% ‘ .......... ‘ TUPPER \ $15.00

Type 276-A QuarTz PLATE

HE Typr 276-A Quartz Plate is adjusted to have a frequency somewhere in the 160-
meter amateur band. The crystals are not mounted. Their ealibration may be relied
upon to within 0.25 per cent.
Weight: 2 ounces.

Type Adjusted Within  Aceuracy Code Word  Price

|
T6-A | 2000-1715 ke. } 0.25%, I ................................ LABOR $15.00

TyprE 356 Quarrz-Prate HoLpER

HE Typr 356 Quartz-Plate Holder is intended for
amateur and experimental use, primarily with
the Type 276-A Quartz Plates. The top electrode
rests upon the crystal, but is held in place by a pin
passing through a hole in a light spring.
Dimensions: 214 x 214 inches.
Weight: 2 ounces.

Type Code Word  Price
356 ‘

.............................................. .......‘.-'-.lmssm $1.50
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28 GENERAL RADIO COMPANY .

Tyre 860-A TeEsT OSCILLATOR .

O meet the demand for a general-purpose driving oscillator, the General Radio Com-
pany has developed its Type 360-A Test Oscillator. This instrument consists of a
modulated radio-frequency oscillator which will operate at any point in the broadeast band
(500 to 1500 ke.) and in addition, deliver a signal at 175 and 180 ke. for making tests upon
the intermediate-frequency stages of superheterodyne receivers. A meter for measuring
the power output of the receiver as a means of indicating the optimum adjustment is

included.

Frequency: 500 to 1500 ke. continuous, as
well as 175 ke. and 180 ke. adjustable, over
a 5-ke. band on either side of specified
channel frequencies for “peaking” inter-
mediate-frequency transformers in super-
heterodynes.

The “Vernier” adjustment for the
175-ke. channel is calibrated at 1-ke.
intervals between 170 and 180 ke. This
calibration constitutes the only difference
between the instrument and the Typr 360
Test Oscillator which it replaces.

Calibration: Broadcast-band control cali-
brated direetly in frequency with accuracy

of =+ 2 per cent.; 175 ke. and 180 ke. chan-
nels adjusted to 4= 0.25 per cent.

Modulation: By means of grid leak and
condenser combination at [requency of
approximately 800 cycles, 100 per cent.

Output Meter: Consists of Type 488-A
Alternating-Current Voltmeter connected
at will across 4000-ohm resistance network
for simulating high-impedance (cone-type)
speaker or directly across a low-impedance
voice coil. Pin jacks, connecting cable,
and provision for telephone receivers pro-
vided.

Tubes and Batferies: One 112-type tube
(not included in price of instrument) is re-
quired. Replacement through hand-hole
in bottom of cabinet. Battery cable for
connecting G-volt filament and 45-volt
plate supplies provided. External batter-
ies required. Connecting leads supplied.

Test Tool (shown in lid of box): Consists
of bakelite rod with heavy closed loop at
one end and flat spade at other. Used for
aligning gang-controlled tuning condensers.
Closed loop acts as short-circuited turn to
reduce inductance of the coil; spade in-
creases effective capacitance of the con-
denser.

Pilot Lamp: Provided to show when
oscillator tube is in operation.

Finish: Engraved bakelite panel mounted
in hand-rubbed walnut cabinet with cover
and carrying handle. No shielding. All
metal parts nickel-plated.

Dimensions: 1034 x 1034 x 7 inches.

Weight: 11Y4 pounds.

Code Word  Price

Type Frequency Range

360-A 175, 180,:and 500=1500 keu| ivasoomn i snsis iy s sases | OVATE | $115.00

Resmopeuing OssoLeTE Mopers: Tyee 320 or Tyre 360
We are prepared to remodel Typre 820 and Typz 360 Test Oscillators so that they can
be used for testing present-day superheterodyne receivers. Full information will be
supplied on request by the Service Department, General Radio Company. Be sure to
give the following information about the test oscillator you propose to remodel: (a) type
number, (b) serial number, (¢) what if any remodeling has already been done?
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30 GENERAL RADIO COMPANY

i =

An early model of a Ty 404 Test-Signal Generator and a Tyrr 486 Output Meter set up for measuring
the sensitivity of a receiver

Complete isolation from the line is essential in a device of this sort, since it will usually
be connected to the same circuit as the receiver under test, and any radiation into the

line will be picked up by the receiver.
leakage through these leads.

Uses: The Typr 404 Test-Signal Genera-
tor will be found useful in the usual aligning
and neutralizing adjustments. A further
wide range of usefulness is in assaying the
condition of a receiver in question. Since
it is portable, it may be taken to the job,
and will indicate at once whether or not
there is any radical difficulty with the re-
ceiver, or whether the trouble is in location,
antenna or ground installation, or is only
imaginary.

It can further be used to check on the
improvement resulting from changing
tubes, or making adjustments in the re-
ceiver. The test-signal generator may also
be used as a test on receivers in factory
production.

Modulation: Modulation is obtained from
the rectifier tube, i.e., the output from the
rectifier tube is not completely filtered.
This provides a complex modulation, con-
taining both even and odd harmonics of 60
cycles.

Aceuracy: Adjacent ratios 5 per cent.

Careful filtering of the power line has eliminated

Cumulative error in attenuator 20 per

cent. Change in output with frequency
-+ 5 per cent. Calibration of tuning dial
3 per cent.

Oufpui Range: Roughly 10-1000 micro-
volts. 0.1-volt output also provided.

Shielding: The filtering and shielding are
such that the instrument may be used
with receivers of the highest sensitivity.
When the test-signal generator is properly
grounded the leakage does not exceed an
amount equivalent to 2 microvolts applied
directly to the receiver input terminals.

Tubes: Two 226-type tubes are required
for operation of the generator.

Construction: The instrument is contained
in a shielded compartment of a leatherette
carrying case fitted with a carrying handle.
Another compartment is provided for stor-
ing tools and accessories. The panel is of
aluminum with black crackle lacquer. A
six-foot extension cord for the power supply
and a shielded cable for connecting to the
receiver under test are provided.

Code
Type  Tuning Range Dimensions Weight Word Price
404 sootsooke | wasgxnsgsmgm. | el | sour | s95.00
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32 ) GENERAL RADIO COMPANY

Type 443 MuruarL-CoNpucTANCE METER

F the three important dynamic factors of the three-clement vacuum tube, amplifi-
cation factor, plate resistance, and mutual conductance, the last is the best figure of

merit for a tube.

While mutual eonduetance is not a complete indication of the compara-

tive merit of tubes of different types, it offers posilive indication among tubes of the same

type.

tests the tube under normal conditions.

Range: 0 to 2500 micromhos.

Meter: Filament  voltmeter,
Model 506, 8-volt.

Resistances: Variable resistance, TypE
214 Rheostat, tapered, 250 ohms. Fixed
resistance, 100-ohm and 1000-ochm cards.

Power Source: Tyepr 241-B Microphone
Hummer, 1000 cps.

Filament Rheostats: Tyee 214 Rheostat,
4.5 ohms; TypE 214 Rheostat, 50 ohms.

Type

Weston

This meter will measure the mutual conductance of any receiving tube with a
direct-current or alternating-current filament up to 2500 micromhos. It is a bridge which

At no time is the tube overloaded.

Soclets: Typr 349 Socket for UX-base,
Typre 438 Socket for UY-base.

Accessories: Filament, plate, and grid
batteries, 4.5-volt dry battery for hummer,
plate and grid voltmeters, telephones.

Finish: Units mounted on bakelite panel
and enclosed in hand-rubbed walnut cabinet.

Dimensions: Panel, 10 x 10 inches; depth,
414 inches.

Weight: 614 pounds.

Caode Word  Price

443 | ...................................

........................ ‘ MUCUs

$55.00
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34 GENERAL RADIO COMPANY

brated against root-mean-square values of a
sinusoidal wave.

Aceuracy of Calibration: Within 0.5 per
cent. up to 1000 hours, at which time the
instrument should be returned to the fac-
tory for a new tube and calibration. See
price list.

Frequency Error: Less than 2 per eent. of
full scale at 20 ke. Less than 3 per cent. at

500 ke. Although calibration is not reliable
at broadcast and higher radio frequencies,
the voltmeter may be used for making
voltage comparisons in that range.
Waveform Error: Slight when due to
third harmonie. Appreciable when due to
second harmonie. Second harmonic error
can be almost wholly corrected by reversing
the leads to the meter and averaging the

iwo readings obtained.

Adjustment: With voltmeter terminals
short-circuited, the meter pointer is set at
zero by means of a rheostat mounted in the
case.

Overvoltage: Will withstand 50 volts
momentarily.
Tube: Special tube, similar in power re-
quirements to 199-type, soldered in place.
Mounting: Polished walnut case.
Dimensions: 9 x 734 x 10}4 inches.

Weight: 11 pounds.

Range

Type (Clode Word

Price

$26-A | 03 volts, rm.s. I | SERUM
Recalibration, including replacement tube ... .. oo ciiiiiiia i

$16G0.00
20.00

COPPER-OXIDE-RECTIFIER VOLTMETERS

HESE instruments are designed for the measurement of alternating-

current voltages at frequencies from 20 to 10,000 cycles per second.
The indicating element consists of small copper-oxide units arranged in the
form of a bridge for obtaining full-wave rectification. The alternating-
current voltage applied to the input terminals of this type of structure
results in a direct current through the meter circuit. The direct
current is proportional to the root-mean-square value of the alternating
voltage.

A change of impedance with applied voltage is a characteristic of all
copper-oxide rectifiers, and hence it is desirable that some means be pro-
vided for maintaining the input impedance to this type of instrument at a
constant value. In the two types listed below, the proper choice of
resistances external to the indicating element has provided a suitable
means for meeting this problem.

TypE 427-F ALTERNATING-CURRENT VOLTMETER

HIS is a precision laboratory instrument of the portable type, having a high imped-
ance. It consists of a rectifier unit working in conjunction with an accurately
balanced d’Arsonval movement of the two-pivot type. The double-pivot movement is
mounted on selected jewels. The large hand-drawn legible scale with mirror to prevent
parallax, and with a knife-edge pointer, has 100 scale divisions, thus insuring accurate
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HOT-WIRE METERS

N instrument for the measurement of currents at high frequencies
must keep its inductance and capacitance as small as possible.
High reactance would cause the readings to vary with frequency. For
many radio-frequency measurements a suitably designed hot-wire
ammeter has the necessary characteristics which particularly adapt it to
this work. It should, however, be recognized that a hot-wire ammeter is
inherently less accurate than an ammeter of the moving-coil type, which
of course is unsuitable for measuring current at high frequencies. In the
Typr 127 Hot-Wire Meter, careful design and good workmanship have
produced instruments which are electrically and mechanically rugged and
reliable. These meters are used extensively in wavemeters for deter-
mining the resonance point and are also used for measuring the radiation,
filament, and plate currents in experimental transmitting stations. They
are equally suitable for use on direct and alternating current.

Tyrre 127 Hor-Wire METERS

Tyem 127-A Tyrr 127-B Tyer 127-C

Frusa-Mounting MobELS

Range: See price list.

Resistance: See price list.

Seale Length: 2 inches.

Movement: Hot-wire type. The expand-
ing strip is of a platinum-silver alloy, pro-
portioned to work at a low temperature.
Tts low resistance permits reasonable over-
load and minimizes losses.

Adjustment: A knurled serew is provided
for making the zero adjustment.

Dimensgions: Diameter, 834 x 2 inches
over all. Mounting hole diameter, 22§
inches.

Weight: 8 ounces.

Approz.

Type Range Resistance Code Word  Price
127-A | 100 milliamperes 23.0 ohms IMEDAL $6.00
127-A | 250 s 8.5 K MERCY 6.00
127-A 0.5 ampere 2.5 e e MERIT 6.00
127-A 1 £ (1 T 1 1+ Bl et s MERRY 6.00
127-A 3 amperes 0:25 MIMIC 6.00
127-A 5 * LI S |2 e e e e MINTM 6.00
127-A | 10 b T 17 R S | A L M MINNY 6.00

#197-A | 270 milliamperes (approx.) 9.0 ohms MITER 5.5

* When ordering, specify TypPE 127-A Galvanometer
(Continued on following page)
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38 GENERAL RADIO COMPANY

Range: See price list.

Operation: Before using the ohmmeter,
the zero should be checked by connecting
the terminals together and adjusting the
knob until the meter registers zero re-
sistance. The short-circuiting connection
is then removed and the meter is ready
for use.

Battery: A 4.5-volt battery for TyeE
287-A and a 1.5-volt battery for Tyre 287-B
are furnished with the instrument.

Mounting: Polished walnut. Leather
strap provided for carrying.

Dimensions: 634 x 534 x 414 inches.

Weight: 214 pounds.

Tyre 287-A

Type Range Code Word  Price
287-A | 0-10,000 ohms, 500 ohms, center-scale S SSTe U S Aoy ONION ‘ £30.00
287-B | 0— 2000 * ,100 *°, £ o L R e S A T 2 ORBIT 30.00

OUTPUT METERS AND POWER-LEVEL
INDICATORS

NTIL the development of copper-oxide-rectifier-type meters, the

vacuum-tube voltmeter was practically the only instrument suitable

for making voltage measurements over the audio-frequency spectrum. It

has the obvious disadvantage of requiring tubes and batteries, both of

which require frequent replacement and limit the portability of any
instrument in which they are used.

The two instruments described in this section, an output meter and a
power-level indicator, make use of the copper-oxide-rectifier voltmeter for
the measurement of voice-frequency power. The output meter consists
of a 0-3-volt voltmeter and a network for extending its range to 150
volts. Since the input impedance remains practically constant at
4000 ohms regardless of frequency and setting of multiplier, it furnishes
a convenient means of measuring the power output of a radio receiver.

The power-level indicator is similar to the output meter, except that
the voltmeter and the multiplier network are calibrated in decibels. It is
useful for monitoring as well as measuring the voice-power level in all
kinds of transmission and recording circuits.
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40 GENERAL RADIO COMPANY

Casiner MopeL

POWER LEVEL INDICATOR
TIPESO& A BEREAL WO
GENERAL RADIO CO.

CAMBROM  BRAZD

DEGIBELS
REF. LEVEL=0.008 WATTS

Typr 586-A

Range: See price list.

Impedance: 5000 ohms.

Secale Reading: Zero level at mid-scale.
This corresponds to 6 milliwatts or 1.73
volts when connected across a 500-ohm
line. Graduated in steps of 2 decibels to
cover the range from —10 to +6 decibels.
Network adjustable in steps of 2 decibels.

Indicating Element: Copper-oxide-recti-
fier voltmeter calibrated to read power level
in decibels.

Aceuracy: Slight variation in oxide-
rectifier impedance with ecurrent passing
through introduces a small error. Effect
greatest at —10-decibel mark on meter
where the reading may be 0.5 decibel low.

Average error is from 0.1 to 0.2 decibel,
entirely negligible. No appreciable fre-
quency error up to 10,000 cycles per second.

Uses: Monitoring the power level of a
voice circuit. Power and voltage measure-
ments. Amplifier gain and cireuit loss de-
terminations. Equalization measurements
on voice circuits.

Calibration: Calibrated to read directly
when across a 500-ohm line. Constant
correction term taken from a correction
chart furnished with the instrument must
be applied when instrument is used across
lines of impedance other than 500 ohms.

Dimenstons: 10 x 5 x 5 inches.

Weight: 274 pounds.

Type Range Dimensions Weight  Code Price
586-A | —10db to 36 db with zero level at 0.006
: \\-'ath< z:nd ;;lﬂjohm line....oovvvvnanns 10x5x5in, | 2761b. | mamir | $60.00

Revay-Rack MopeL
HIS model is identical with the cabinet model except for the method of mounting.

It is arranged for mounting on a standard 19-inch relay rack.

It has a l4-inch

bakelite panel and is protected by a dust cover of nickel-plated brass.

HEN the power-level indicator is used on recording cireuits, it is sometimes desirable
to have an auxiliary meter located at a distance from the point where the instrument
is installed. This enables a second operator to keep in touch with what is going on in

the recording circuil.

So that this can be done, all rack-mounting models (Tyer 586-B) are provided with an
extra pair of terminals to which the external meter may be connected. These terminals
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OXIDE RECTIFIERS AND
THERMOCOUPLES

HIS chapter describes for the first time two new elements for
electric measuring circuits: the Typr 492-A Oxide Rectifier and the

Type 493 Thermocouples.

They are intended for use with the

user’s own meters, a wide variety of suitable types being commercially

available.

Typr 492-A Oxine Recririer

HE Tyee 492-A Oxide Rectifier is provided for use with relays and direct-current
indicating instruments on alternating-current service. The unit is at present offered
primarily for experimental use and the following specifications are indicative rather than

positive.

It must be realized that the copper-oxide type of rectifier is subject to changes in both
sensitivity and frequency characteristics with output load. The sensitivity also varies
with impressed voltage. The values given below approximate those obtained under usual

conditions of voltage and load.

This rectifier unit is made for us by the General Electric Company.

Frequency FError: The rectifier may be
used without appreciable frequency error at
frequencies below 5000 cycles per second.

Temperature Error: Temperature errors of

7000 ohms. This value should be used
when the instrument is operating a relay.
If a 200-milliampere micro-ammeter of
about 500 ohms resistance is used, full-scale

about 5%, may be expected hetween normal  deflection will be obtained at about 2 volts
extreme temperatures. Maximum sensi- across the rectifier input.
tivity is obtained with a load of 5000 to The maximum current output from the

Mounting case for Tyre 492-A Oxide Rectifier and Type 493 Thermocouples with Type 274-RJ
Mounting Base

[42]
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RELAYS, SWITCHES, AND MISCELLANEOUS
ACCESSORIES

AREFULLY designed and well made accessories are essential In
C all kinds of experimental work around the laboratory. The
General Radio Company has always given due attention to its line

of accessories and several new items are added each year.
Particular attention is directed to the section which describes the TypE
974 Jacks, Plugs and Mounting Bases. They offer limitless possibilities.

RELAYS

Tyre 481 Porar RELAY

HIS relay has a permanent horseshoe magnet which provides the field and at the
same time forms a protecting shield about the coil and reed. An unusual feature
is the wide separation between the pole
pieces (0.47 inch) which provides a uni-
form magnetic field in the region through
which the reed moves. It also makes the
neutral position less critical.

Operating Characteristics: See price list.

Current-carrying Capacity: The contact
points are rugged and will break one
ampere without undue burning.

Dimensions: 6 x 2 x 1 inches.
Weight: 214 pounds.

Normal
Type Resistance Operating Current Mazimum Frequency Code Word Price
481 | 1500 ohms ‘ 2 milliamperes l 125 eycles/second \ ............... NOMAD $20.00

Tyer 507 Non-PorAr RELAY

HESE relays contain an armature which has no permanent magnetization and
which will not therefore distinguish between the direction of current flow.

Sensitivity: See price list. Values given
are for currents corresponding to positive
operation in either vertical or horizontal
positions.

R/ “istances: Held to within 410 per cent.

Dimensions: 414 x 3 x 2 inches.

Weight: 1 pound.

Type Resistance Current to close Current to open Code Word  Price
| =
507-A 250 ohms l 10 milliamperes| 6 milliamperes l e A | RECRE l $12.00
507-B | 4000 < | 2 1 milliampere : NOBLE 15.00

[ 44 ]
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46 GENERAL RADIO COMPANY

Tyre 502 anp Type 503 DiaLs

HE Tyre 502 and Tyes 503 Dials are, respectively, the new Type 810 and Type 317

Dials equipped with a simple but effective slow-motion control. The dials and indica-
tors are identical with the corresponding Type 310 and Type 317 Dials previously de-
seribed.

The slow-motion device was originally designed for use on our line of laboratory measur-
ing instruments, but we are offering it for general use in the belief that its ruggedness and
simplicity will appeal to laboratory workers and amateurs. It is easy to mount, a center
punch and a 7/16-inch drill being the only tools required. It is so designed that it in no
way interferes with the mounting of the dial. Adjustments on the friction drive can be
made without disturbing the calibration of the instrument to which the dial is attached.

Beneath the face of the dial is mounted a disc of slightly smaller diameter which is
gripped by a friction wheel attached to the slow-motion drive knob. The friction-drive
shaft is carried in a bushing inserted in the panel. The shaft hole in the bushing is slightly
eccentric with respect to the center of the hole holding the bushing, thus affording a simple
means of adjusting the amount of friction between the friction wheel and the disc behind
the dial.

The Tyes 502 and TypE 503 Dials are supplied complete with friction drive, indicator,
indicator fastening screw and nut, and drilling template.

: Approzx.
e g Shaft Dial  Reduction Code
Type Diameter Arc Diameter Type Ratio Weight Word  Price

502-A | 234in. | 180° | 14 in. | 810-A 1:35.8 e | S0z | DREID | $1.50
502-F | 234 in. | 180° | 3§in. | 810-F THEe L e e 3 0z. | DYING 1.50
502-G | 234 in. | 270° | %4in. | 810-G 1:9.3 S o0z. | DATLY | 1.50
s09-A | 4 in. | 180° | Lfin. |817-A | I | ...l .. | 60z | DRYAD 2.00

1:5
508-F | 4 in. | 180° 3¢in. | 317-F 1:5 Tt e RO % | ETHECATE 2.00
503G | 4 in. | 270° 3zin. | 817-G 1:5 : 6 oz. | pummy | 2.00
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48 GENERAL RADIO COMPANY

Typr 137 KnoBs

THESE are shown half-size in the photographs on page 49. They are made of moulded
bakelite with inserts of brass, and all but the Type 137-K Knob are furnished with a
single setscrew.

Type Shaft Diameter Height Weight Code Word  Price
137-D | With Pointer | 4 in. | 124 in. 34 in. l| L A e o STANNOBANT | $0.80
137-D | Without o 4 in, | 144 in. 54 in. T [ e STANNOBBUG .25
187-H | Without £ 14 in. | 234 in. 7% in. Bz STANNOBCAT .50
187-J | With 5 34 in. | 114 in. 15 in. 1 ozl a i STANNOBDOG .20
137-J | Without = 14 in. | 114 in. 17 in. Loz e STANNOBEYE 15
187-K | Without & 10-32 | 13/16 in. Hems | Teza| i STANNOBFAD 15
1837-L | With & I5in, | 111/16in. | Tgin. Loz, | asien STANNOBGAS .20

BINDING POSTS, SWITCH CONTACTS,
AND STOPS

LL of these items are used on General Radio instruments. The Typre

188-V and Type 1388-X Binding Posts are recessed to receive a

Type 274-P Plug. They are extremely useful for use on portable
instruments in the laboratory.

Tyre 138 Binping Posts, Switer CONTACTS, AND SWITCH
STOPS
HE dimensions of these accessories are given in the price list. They are shown
half-size in the photographs on page 49,

Bixnineg Posrts
Mazx. Panel

Type Material Diameter  Height  Thickness Thread Code Word  Price
138-A | Bakelite and N.P. Brass | 24 in. 3% in. 34 in. 10-82 | sraxparcup | $0.18
158-W | Nickel-Plated Brass 7/16in. | 13/32in. | 34 in. 6-32 | staxparcar | 0.08
*138-V 5 i 5 34 in. 11/16 in. | 3% in. 10-32 | sraxparant | 0.20
*158-X E i <& 17 in. 11/16 in. | 35 in. 10-32 | STANPARBOY 0.20
138-Y o =i S Yin, | 34 in. % in. 10—32‘ STANPARMIK | 0,14
138-Z ¢ £ = 34 in, 3% in. 14 in. 6-32 | STANPARHIT 0.07

* See also, Types 274K and 274-L Binding Post Assemblies

Switcn CoNTACTS
Maz. Panel

Type Material Diameter ~ Height  Thickness Thread Code Word  Price
138-B | Nickel-Plated Bronze L in. | 0.190in. | 5/16 in. | 6-32 | coNTACTANT | $0.04
138-C o = s 5/16in. | 0.190 in. | 7/16 in. | 6-82 | contacTBUG | 0.04
138-D =5 5 i $/16 in. | 0.195 in. | 7/16 in. coNTacTcAaT | 0.03
Switce Stops
Mazx. Panel :
Type Material Diameter ~ Height  Thickness Thread Code Word  Price

138-Q | Nickel-Plated Brass I 14 in. | 74 in. ‘ 5/16 in. I 6-32 lST_-\XP.-\RBITL! $0.04

W
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50 GENERAL RADIO COMPANY
SWITCHES

HE three single-blade switches described in this section are all used
in various General Radio instruments. The Type 337 Switches are
useful around the laboratory and fit in well with the Typr 274 Plugs.

"

TyrE 837-A Tyrr 339-A

Typr 337 SwIiTCHES

HE experimenter will find the Type 837 Swilches extremely convenient. The
construction is such that a quick change-over may be effected.

Type Description Weight Panel Size Code Word Price
337-A | 2 Pole Double Throw Izlb. | 4 inox 2% in. SWITCHFROG $8.00
337-B | 4 Pole Double Throw | 1 lb. 634 in.x 5 in. SWITCHGOAT 7.00
337-C | 6 Pole Double Throw | 124 1b. | 634 in. x 634 in. SWITCHBIRD 10.00

Typre 139 axDp TyrE 202 SWITCHES

THESE are shown half-size in the photographs on page 49. The blades are of nickel-
silver which, with bronze contact points, make for a minimum of cutting. Knobs
are of moulded bakelite.

Maz. Panel Over all
Type Radius Thickness Knob  Axial Length Weight  Code Word ~ Price
189-A 184 in. 5/16 in. 137-D ! 2 in. 14 lb. | SWITCHFORD 20.50
202-A 134 in. 5/16m. | ...... ‘ 2 in. 14 1b. | swiTcHTOAD 0.75
202-B 134 in. T I [ ] 2 in. 12 1b. | swircHGOOD 0.75

TyrE 339 SWITCHES

HIS switch consists of a moulded bakelite bracket which carries the bushing for the
switch shaft. The moving poles of the switch are controlled by the worm, one-quarter
of a turn of which will make the contaets close.

Knob: Special. See illustration. Dimensions: Those given in price list are
Mounting: Entire switch supported from over all. Shaft, 14 inch.
panel by the bushing. Weight: 6 ounces.
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52 GENERAL RADIO COMPANY

Type 638 AnD TYPE 649 SOCKETS

Typr 640 (left) and TypE 638 (right) Sockets mounted with and without the socket-mounting rings

HESE have heen designed for general laboratory use where sockets even more sturdy

than the Typs 438 and Type 349 Sockets are required. The contact springs are made
of phosphor bronze, specially tempered and shaped to resist fatigue. The mounting holes
in the moulded bakelite bases are arranged so that the new sockets may be used as replace-
ments for the TypE 438 and TypE 849 Sockets.

Ordinarily the new sockets are mounted behind holes in a thin bakelite or metal panel.
They may, however, be mounted on the surface of a panel by using a Typg 638-P1 Socket-
Mounting Ring. Theringisrequired when the new sockets are used asreplacementsfor the
Typr 438 and Tyre 349 Sockets.

Dimensions: “Diameter,” given in price panel: diameter of hole in panel is 1 3/16
list is actual diameter of base exclusive of inches; contact springs extend 13/16 inch
terminals. When socket is mounted behind  behind panel.

Code
Type Base Diameter Weight Word Price
638 UY—5-prong |..cvevveeesarennaans 2 in. 10z | ALLOT $0.50
649 UX—4-prong |-v. iviiianaaivin. 2in 1 0z. | ALOFT 0.45

Tyrr 638-P1 Socker-MounTING RING

HIS is a bakelite ring for use with either the Tyrg (38 or the Typre (49 Socket as de-
seribed on the preceding page. When the socket is so mounted, its upper surface is
raised 1 1/32 inches above the panel surface.

(ade
Type Weight Word Price
638-P1 | |1905| ALONE | %0.15

Typre 656, TyrE 657, AND TYPE 658 SOCKETS

Y special arrangement with the Isolantite Company of America we are listing the
equivalent of our Tyre 156, Tyre 349, and TyeE 438 Sockets with glazed isolantite
bases. The new sockets are designated, respectively, Tyee 656, Typr 657, and TyrE 658.
Isolantite is an insulating material similar in appearance to white porcelain. The manu-
facturer claims that it is non-porous, that the dielectric losses are unusually low at very
high frequencies, and that it hasa low surface conductivity. The latter is a desirable feature

in sockets that are to be used with photo-electric cells and their associated amplifiers.
The Tyrs 656 Socket has a metal shell and is suitable for mounting 4-prong tubes either
with or without the bayonet lock. If desired, the location of the bayonet lock may be

-
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GENERAL RADIO COMPANY

PLUGS, JACKS, AND MOUNTING BASES

Tyrr 274 Prucs, Jacks, AND MoUNTING BASES
LL of the devices listed in this section are built up from various combinations and
modifications of the Typr 274-P Plug and the Tyre 274-J Jack.

Pruegs

Type Deseription Code Word Price
274-P | Single Plug (Basic Unit) .. .. .oovvveininin | vniiiiiuninn, STANPARCAT $0.06
274-E | Single Plug with Jack Shank........cooo0 | coivimnianann STANPARDOG .20
274-D | Single Insulated Plug with Jack Shank.... | ... BTANPAREYE .25
974-G | Open-Type Double Plug with Jack Shanks | ............... STANPARPIG .50
274-M | Insulated Double Plug with Jack Shanks.. | ...........00 0 STANPARBUG .40

Jacks

Type Deseription Code Word Price
274 | Single Jack (Basie Unit).. ... .. .. cooooai | ciiiiiiiann s STANPARTOP 80.05
274-T | Double Adjustable Jack. ... .. ... ... <. | cosscniniiiin STANPARTIP .50

Mountineg Bases

Type Description Code Word  Price
P74 AP | 2-Gang Plug Base .. ...c0vemeenieaiian | diiiiiingg STANPARBIB $0.50
274-AJ |'2:GangJack ¢ ii.viesesesengnnens [ eresemiiaaais STANPARHUM .50
274-BP | §-GangPlug “ ... .....ooiceeees S e STANPARSUN .60
2 BY [ 3Gamgdack ¥ seievovemtenseneen | memaenee oy STANPARSIN .60
974 CP | 4-Gang Plug  « oonivummmommssnenes | vorneonesin.. STANPARSUM il
#074-CJ | 4-GangJack “ .......ciiiiiiiiiien [aieiiiian STANPARGIN .60
*274-EP | 4-Gang Transformer Mounting Plug Base STANPARGAS b
#974-EJ | 4-Gang Transformer Mounting Jack Base STANPARFAD .76
$274-HP | 6-Gang Transformer Mounting Plug Base | .............. STANPARBED .90
1274-HJ | 6-Gang Transformer Mounting Jack Base | .............. STANPARNOT .90
274Q Toeating PN, . oo civvwe et it eean | Rt STANPARCAD .05

# Drilled to accommodate two more Typrs 274-P Plugs and 274-J Jacks for converting 4-gang
bases into 6-gang bases. TyrE 274-Q Locating Pins for preventing insertion of jack bases in wrong
position are supplied, although the illustration does not show them.

t Added to line after illustrations were prepared. Locating pins supplied.

BmpinGg-PosT ASSEMBLIES

Type Description Code Word Price
274K | With Type 138-V Binding Posts | ........................ STANPARBAG $0.65
274-L “ Type138-X “ S St A K S A A STANPARTAG .65

Tyre 274-RJ MounTIiNG BasE
The new Typr 274-RJ Mounting Base has been designed particularly for use with the

Typr 492-A Oxide Rectifier and the Type 493 Thermocouples described on page 42
The jacks are placed so that the Type 274-CP Transformer Mounting Base may be used
with it.

The new base is made of moulded bakelite, is fitted with four jacks and four jack-top
binding posts, and is drilled to accommodate a locating pin. Two countersunk screw holes
are provided.

Dimensions: Size of base, exclusive of binding posts, 834 x 114 x 24 inches.
Type Cade Word Price

274-RJ % ....................................................... | STANPARPUP ‘ $1.00

P ————
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INDEX BY TYPE NUMBER

Type I'nstrument Page Type
127 Hot-Wire Meters. . ..36,387 98T-A
137 Knobs. . 48 404
158 Binding Posts Switch C cmtdcts and 410
btaps 48 426-A
139 Switch. . .:0 427-F
156 Socket. .. ... .. a8l 487
166 Telephone I‘ramfurmer P e
202 Switch., . 50 439
213 Audio Omllf\tor .................. 16 443
214 Rheostats and Potentiometers.. .11, 12 446
240 Capacity Meter................... 81 481
241 Microphone Hummer.............. 16 486
247 Variable Air Condenser...........3, 4 488-A
260 Porcelain Insulator................ 83 492-A
268 Variocoupler. . .. 14 493
269 Variometer. . e AL e RO 1 1)
274 Plugs, Jacks, and Basu ............ 5% 503
274-RJ Mounting Base. . S et e M
276-A Quartz Plute.,....,,,..._....,,.. 26 527-A
280 Porcelain Insulator................ 83 540
285 Amplifier Transformer. . ........... 1T 541
287 Direct-Reading Ohmmeter. ... ... 37,38 545
301 Rheostats and Potentiometers... .12, 13 552
309 Socket Cushiom. .. ... ivooiieeas 81 558
310 D e o e oLk i 45 556
317 Dial. . s o o e ST Tl iy
318 Dial Plate ....................... 45 558-P
334 Variable Air Condenser........... 4, 5 565
385-7 Variable Air Condenser, ........... 5 573-A
337 SWAECH o e i v s s e siars O T
339 Swiheh s s s e e e s O L 585
349 Ropkel: i R et s L 51  5B6
356 Quartz-Plate Holder. . ............. 26 586-P
358 Wavemeter. . sz 38 - BHY
359 Variable-Ratio Transformer.. . .. . 20,21 598-A
360-A Test Oscillator. . ........covvnnnn. 28 638
366 Filter Choke. . ; . 23. 658-P1
368 Variable Air Condenser. .. 6 649
371 Potentiometers. . . 11 656
374 Variable Air Londenser . & 687
379 Radio-Frequency (,hokes Qi- 658

Instrument Page
Speaker-Bilteri o sy osrina ot sl
Test-Signal Generator........... 29, 30
Rheostats and Potentiometers... ... 13
Thermionic Voltmeter. ......... .33, 34
A. C Voltmeter... . ....coqn.. 3486
Center-Tap Resistance. ........... 24
Socket. . o s e
Center- Ta.p Rm;lstan(,e 24
Mutual-Conductance \1cter i
Voltage Divider. .. .. ... ... .co..:: 23
Pl Rl e 44
Ontput Meter., ... voncnevmes se o 99
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Oxide Rectifier............ .42, 43
Thermocouples. ... .......... coo 48
| O e e e e A e e 46
Dial. . 46
Non- Polar Rc]a.\ .................. 44
Rectifier Filter, . I T e 4
Filament TEaARSTOTIIER. . o1s s s oo s 29
Push-Pull Transformer............ 20
'I'ransformcr,......,.._..., e
Volume Control. . 8
Volume Control. . S 10
Amateur-Band (“nndenser .......... 6
Amateur-Band Condenser........ 6
Frequency Meter................. 25
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Resistance-Impedance Cnupler ..... 19
Inductors, . T = 1]
Amplifier Transformer. . 1018
Power-Level Indicator.......... .88-41
ACCESSOTIES . .. s viesn i e v iwwen Hl
SpeakerFilter...,,......._....,.. 21
Fader. . 8
Socket. . e 52
Socket- \iountmg Rln;., ....... 52
Sockel. . 2. 52
Socket. .. 08
Socket. . , 53
Socket. . 52, 53
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Air condensers, see Condensers
Ammeters, hot-wire, 36-37
Amplifier, coupling devices, 17-21
transformers, 17-20
Anti-capacity switches, 50-51
Assemblies, binding-post, 54
Audio oscillator, 16
Bases, mounting, 54
Binding posts, 48
Binding-post assemblies, 54
Bridge, capacity, 31
mutual-conductance, 32
vacuum-tube, 32
Calibrated condensers, 3

Capacitance, see Capacily
Capacitors, see Condensers
Capacity bridges, 31
meter, 31
Center-tap resistors, 24
Choke; filter, 23
radio-frequency, 24
Condensers, amateur-band, 6
calibrated, 3
high-voltage, 45
micro, 6
variable air, 3-6
vernier, 6
Contacls, switch, 48
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Control, volume, 7-10
Copper-oxide-rectifier voltmeter, 34-85, 38-42
Coupler, resistance-impedance, 19
Coupling devices, 17-21
Cushion, socket, 51
Dial plate, 45
Dials, geared, 46
plain, 45
vernier, 46
Divider, voltage, 7-18, 23
Experimental inductors, 14-15
wavemeters, 25-26
Fader, 8-10
Filament transformer, 22
Filter choke, 23
rectifier, 23
speaker, 21
Frequency meter, amateur-band, 25
see Waremeter
Galvanometer, hot-wire, 36-37
Geared dials, 46
Generator, test-signal, 29-30
see Oscillators
Holder, quartz-plate, 26
Hot-wire meters, 36=37
Hum-balancing resistors, 24
Hummer, microphone, 16
Impedance-resistance coupler, 19
Inductors, 1415
fixed, 15
variable, 14
Insulators, porcelain, 53
Jacks, 54
Knobs, moulded, 48
Meters, ammeters, 36-38
capacity, 31
frequency, see Wavemeters
hot-wire, 36-37
mutual-conductance, 32
ohmmeters, 37-38
output, 38-41
power-level indicators, 39-41
voltmeters, 33-85, 39-41
wave, 2520
Microphone hummer, 16
mixing eontrols, 7-13
transformer, 18
Mixing controls, 7-13
Moulded knobs, 48
Mounting bases, 54
Mutual-conductance meter, 52
Non-polar relay, 44
Ohmmeters, 37-38
Oscillators, audio, 16
microphone-button, 16
microphone-hummer, 16
piezo-electric, 26
reed-type, 16
test, 27-28
test-signal, 20-30
tuning-fork, 16
Output meter, 38—41
il
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Oxide rectifier, 42

voltmeters, 34-35, 39-42
Plate, quartz, 26
Plugs, 54
Polar relay, 44
Porcelain insulators, 53
Portable capacity bridges, 31
Potentiometers, 7-8, 10-13, 23
Power-level indicator, 39-41
Push-pull transformers, 20
Quartz plate, 26

plate-holder, 26
Radio-frequency chokes, 24
Rectifier filter, 23
Relay, low-current, 44

non-polar, 44

polar, 44
Resistance-impedance coupler, 19

unit, center-tap, 24
Rheostats, 10-13
Service-testing equipment, 27-32
Socket, 52

cushion, 51

mounting ring, 52

vacunm-tube, 51-53
Speaker filters, 21
Strain insulators, 53
Switch contacts, 48

stops, 48
Switches, 50
Telephone transformer, 21
Test oscillator, 27-28

signal generator, 28-30
Thermionic voltmeter, 33-34
Thermocouples, 43

Transformers, amplifier, 17-20
filament-heating, 22
mounting bases, 54
plate-supply, 22
power-supply, 22
push-pull, 20
telephone, 21

Transformers
variable-ratio, 20-21

Tube, vacuum, bridge, 32

Vacuum-tube bridge, 32
voltmeter, 33-84

Variable air condensers, 3-6
inductors, 14
ratio transformer, 20-21
Variocoupler, 14
Variometer, 14
Vernier condenser, 6
dial, 46
Voltage divider, 7-8, 10-13, 23
Voltmeter, oxide-rectifier, 34-35, 39-42
thermionic, 33-34
vacuum-tube, 33-34
Volume controls, 7-13
Wall insulators, 53
Wavemeter, experimental, 25-26
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