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SUGGESTIONS FOR ORDERING

The following sections supersede the corre-
sponding paragraphs on page 2, Catalog G

SHIPPING INSTRUCTIONS

Unless specific instructions accompany
the order we shall use our best judgment
as to the method of shipment.

All prices are F.O.B. Cambridge, Massa-
chusetts. There is no domestic packing
charge and no charge for shipping cases.

TERMS

Net 30 days. Unless credit has already
been established we make all shipments
C.0.D.

When cash accompanies the order, we
pay transportation charges to any point
in the continental United States (except
Alaska).

REMITTANCES

Should be made payable at par in
Boston or New York funds.

QUANTITY DISCOUNTS

When 10 or more identical items are
ordered at the same time for a single
shipment, the following quantity dis-
counts are allowed:

10-19 vave sswivnss 5 per cent
QOGN s 5o wavini 10 per cent
100 or more., .. ..... Special discounts

quoted on request.

NO TRADE OR EDUCATIONAL DISCOUNTS

Qur prices are made on a direct-to-
consumer basis which permits of no dis-
counts except quantity discounts.

PRICE CHANGES

All prices are subject to change without
notice. Formal quotations remain open
for 80 days, unless otherwise specified.

WARRANTY

The recently adopted Scientific Appa-
ratus Makers' code specifies the following
standard warranty which differs some-
what from the policy we have followed in
the past:

instrument
manufactured and/or sold by us to be free

“We warrant each new
from defects in material, workmanship,
and design; our obligation under this
warranty being limited to repairing or
replacing any instrument or part thereof
which shall, within one year after delivery
to the original purchaser, prove by our
examination to be thus defective.”

This warranty supersedes all other
guarantees on our instruments, unless
otherwise specified.
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INDUSTRIAL DEVICES

Descriptions of the Edgerton Strobo-
scope, noise meter, and Variac are grouped
together in this section because of their
many applications to problems outside the
communications industry. The strobo-
scope, for instance, furnishes the only

convenient means for studying the opera-
tion of high-speed mechanisms in slow
motion. The noise meler measures the
intensity of sound and is, therefore, useful
in noise-elimination studies either in the
laboratory or in the field.

TYPE 548-A EDGERTON STROBOSCOPE

Tyre 548-A Edgerton Stroboscope (power supply and lamp) with Tyre 549-B
Synchronous-Motor Contactor

The Edgerton Stroboscope is very use-
ful for apparently arresting or slowing up
cyclic motion, either rotary or recipro-
cating. It may also be used to make ac-
curate speed measurements and compari-
sons.  With suitable camera equipment,
motion pictures several times normal
speed may be obtained, and snapshots of
arrested motion are readily possible with
ordinary cameras.

The stroboscope consists of an intensely
brilliant flashing mercury arc. The dura-
tion of the individual flash is only about
5 microseconds, and the time between
successive flashes may be controlled over
a wide range with great accuracy either

by (1) closing any pair of electrical con-
tacts, (2) by the 60-cycle supply mains
(60 flashes per second), or (3) by any
external source of alternating current.

The General Radio Company has built
several larger-size stroboscopes giving
as much as one hundred times the il-
lumination provided by the Tyre 548-A
Edgerton Stroboscope. We will be glad
to correspond with anyone interested in
stroboscopes delivering more illumination
than that provided by the standard
model.

Descriptive literature containing addi-
tional information about the ldgerton
Stroboscope is available on request.

SPECIFICATIONS

Operating Range:
minute.

Up to 12,000 flashes per

Lamp: U-shaped mercury-are lamp mounted in a
bakelite protective housing which may be stood
upright or held in the operator’s hand. The life of the

tube depends on service conditions to some extent.
Controls: Controls are provided for adjusting the
intensity of the flash.

Tubes Required: One FG-17 thyratron, two
UX-281 rectifier tubes, supplied with the instrument.

General
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THE STROBOSCOPE
STOPS MOTION

Two views of the same
oscillating spring

BY ORDINARY LIGHT
(—.—_-_

BY
STROBOSCOPE LIGHT
—_

Srom unretouched seetions of J5-mm molion-picture film

Power Supply: 110 volts, 50-60 cycles (0.25 kw., Dimensions: (Length) 23 x (width) 714 x (height)
maximum). 1615 inches, over-all, with cover closed. Dimensions

Mounting: The power supply is housed in a metal lamp housing, (height) 12 x (diameter) 4 inches.

cabinet having a detachable cover in which the lamp, Net Weight: 56 pounds, including lamp but with-
motor-driven contactor, and cables may be stored.  out Tyre 549-B Synchronous-Motor Contactor.

T'ype Code Word Price

BARSA | v g T S e S ! MAGIC $£290.00%

*Including lamp assembly and tubes, but not Type 549-B Synchronous-Motor Contactor.

RENEWAL PARTS

Type Deseription Code Word Price
550-P1 Mercury Lamp Renewal (U-tube only) ... .. MAJOR $15.00
FG-17 g 6,2 o &0 41 « LA PRGN 14.00

UX-281 Rectifer ooy smin miiai - cabaies esn D nars s i 3.50

TYPE 549-B SYNCHRONOUS-MOTOR CONTACTOR
TYPE 549-P1 CONTACTOR

The Type 549-B Synchronous-Motor
Contactor provides a continuously-
adjustable contactor calibrated directly
in r. p.m, for convenient control of the
flashing rate, and driven by a 60-cycle
synchronous motor. Phase may be varied
by rotating the contactor head.

The Tyre 549-P1 Contactor is the
uncalibrated head of the Type 549-B Type 549-P1 Contactor
Synchronous-Motor Contactor, which can
be used in the manner of a tachometer. mounting the Type 549-P1 Contactor
Phase may be varied by rotating the head in the cover of the stroboscope power
or the contactor itself. A clamp for supply is furnished.
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SPECIFICATIONS

Calibrated Range: Tyre 549-B, 500-3000 flashes
per minute. The contactor may be used for observing
and measuring speeds up to 30,000 r.p.m. A cali-
brated scale (500-3000 r.p.m.) is provided.

Type 549-P1 has, of course, no calibration. Tt
provides one flash for each revolution of the shaft
against which it is held, operating satisfactorily at
all speeds up to 10,000 r.p.m.

Controls: Tyrr 549-B: One knob for adjusting
flashing speed to any value, Knob is provided with a

locking arrangement to hold it firmly in the desired
position.

Frequency Stability: Tyre 549-B: Determined
by the constancy of the 60-cyele mains.
Dimensions: Tyre 549-B Synchronous-Motor
Contactor, (length) 924 x (width) 6 x (height) 43¢
inches, over-all. T'yrr 549-P1 Contactor, (length)
7 x (diameter) 314 inches, over-all.

Net Weight: Tyre 549-B Contactor, 1054 pounds.
Tyre 549-P1 Contactor, 25 pounds.

rl\

Type Code Word Price
L I (R o o Sy e MACAW £70.00
BAOEPE | coveesessacsammerasapn MADAM 30.00

TYPE 200-C VARIAC

Tyrr 200-CU

The Variac is a transformer having the
smooth, uninterrupted voltage control of
a rheostat. But, more than any rheostat
or potentiometer, the Variac, when oper-
ated from a 115-volt line, can give any
voltage anywhere between 0 and 130 volts,
thus making it suitable for restoring low
line voltages to normal. The voltage regu-
lation and the efficiency, obviously, are
much better.

Tyre 200-CM

The Variac is a toroidal aulo-trans-
former in which the oulput voltage ad-
justment is obtained by sliding a carbon
brush over the winding. The potential
difference between turns is so small that
the voltage changes smoothly and con-
tinuously as the knob is turned.

For more information, see the following
specifications or the June-July, 1933,

General Radio Experimenter.

SPECIFICATIONS

Maximum Current: See price list. The current
specified in the price list is the current that can be
drawn from the Variac over the entire output-volt-

age range. Since the Variac is an auto-transformer,
maximum loss for any given output current occurs

at one-half line voltage. At full-line voltage, there is

General
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no transformer action and the current passes directly
from the line through the brush to the load; conse-
quently, the output current at full-line voltage can
be 1509, of rated value.
Calibration: With Tyee 200-CM and Tyre
200-CU, a voltage calibration is provided on the
dial which is accurate to +29% when the line voltage
has the rated value.
Terminals: Typre 200-CM is furnished complete
with cord for attaching to mains, an oON-OFF
switeh, and a standard plug receptacle.

Tyre 200-CU is provided with soldering lugs
placed in a bakelite housing.

Mounting: Tyre 200-CM supplied with case as
illustrated. Three mounting holes 120° apart on
2%g-inch radius are provided.

Tyre 200-CU supplied without case (see illustra-
tion). Mounting holes same as on Typr 200-CM.

Dimensions: Tyre 200-CM, (height) 5% x
(radius) 815 inches, over-all.

Tyer 200-CU, (height) 53§ x (radius) 3 inches,
over-all. Over-all depth measured from back of panel,
434 inches.

Net Weight: Tyee 200-CM, 10 pounds; Tyre
200-CU, 9 pounds.

Primary Mazimum Output
Type Valtage Current Voltage Range Code Word Price
200-CM 115 volts 5 a 0-130 volts ‘ BALMY $16.50
200-CU 115 volts 5 a | 0-130 volts BAKER 14.00

TYPE 200-B VARIAC

This is an adjustable transformer,
similar in operating principle to the Tyre
200-C Variacs described on the preceding
page, but designed for use on lighter loads
and on circuits where an output voltage
greater than the actual line voltage is not
required.

SPECIFICATIONS

Maximum Current: The current specified in the
price list is the load current that can be safely drawn
at any setting of the control knob. Current greater
than rated value by 1509 can be drawn in the
vicinity of maximum output voltage.

Terminals: Threaded studs, nuts on which hold
soldering lugs.

Mounting: Supplied as illustrated with Tyre 637-8
Knob for either back-of-panel or baseboard mount-

ing. In the base of the unit are three threaded holes
1207 apart on a 1)4-inch radius. Flat head machine
screws for mounting and drilling template are
furnished.

Dimensions: (Height) 33{ x (radius) 174 inches,
over-all. Depth measured from back of panel, 234
inches.

Net Weight: 234 pounds.

Primary Mazimum Output
Type Voliage Current Voltage Range Code Word Price
200-B 115 volts 1 a 0-115 volts | BALSA $8.50

181



NOISE METER

182

TYPE 559-A NOISE METER

This instrument is an inexpensive noise
meter intended to meet the demands of
most commercial noise measurements. It
can be used by manufacturers of machin-
ery to ascertain the amount of disturbance
caused by their products. It is also valu-
able to acoustical engineers and manu-
facturers of sound-proofing materials to
test and to demonstrate the effectiveness
of sound-proofing installations.

The noise meter is calibrated directly
in decibels above the average threshold
of hearing at 1000 cycles. To convert the
scale to another zero-decibel reference
level, it is only necessary to add or sub-
tract a constant number of decibels for
any given reading of the meter.

For more information, see the following
specifications  and  the March, 1983,
General Radio Experimenter.

SPECIFICATIONS

Sound Level Range: 30 db to 146 db above the
average threshold of hearing at 1000 cycles. This
corresponds Lo a range of 23 db to 139 db above a
reference level of 1 millibar at 1000 cyeles; and to a
range of 37 db to 153 db above a reference level of
10718 watls per square centimeter. The instrument
is calibrated directly in decibels.

Frequency Characteristic: The over-all fre-
quency characteristic is similar to the response of
the human ear.

Pickup Unit: A dynamic noise-pickup unit similar
in construction to the usual permanent-magnet
dynamic speaker, and of rugged construction, is
built into the end of the cabinet.

Circuit: A stable high-gain screen-grid amplifier is
employed. A removable plug in a 600-ohm input
circuit allows filters of various characteristics to be

Type

inserted. It also enables an external microphone to
be connecled to the circuit in place of the noise-
pickup unit.

Tubes: One 32-type and one 33-type, supplied
with the instrument.

Power Supply: Two No. 6 dry cells, three 45-volt
Burgess No. 5308 or equivalent, and one 7.5-volt
Burgess No. 5540 or equivalent. Balteries are not
included in the price of the instrument.
Mounting: The noise meter is built into an oak
cabinet and provided with a heavy leather carrying
strap, Space is provided inside the cabinet for all
batteries.

Dimensions: (Width) 1624 x(height) 11 x(depth)
1214 inches, over-all.

Net Weight: 33 pounds, without batteries; 4714
pounds with batteries.

Code Word Price

559-A

=With tubes, but without batteries.

MITER

$190.00%

General
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VOLUME CONTROLS

RESISTANCE DEVICES
TYPE 653 VOLUME CONTROL

This volume control is designed for use
in any low-impedance, low-level circuit,
and is particnlarly well adapted for mixer

circuits. It has the following features:
_practically noiseless operation, rigid me-
chanical construction, ease of installation
and maintenance, flat frequency char-

acteristic, small size, light weight, and low
price. This unit replaces the Tyre 652
Volume Control listed on page 19. For
more information, see the following speci-
fications and the February and March,
1933, issues of the General Radio Ee-
perimenter.

SPECIFICATIONS

Attenuation Range: 0 db to complete cut-off.
Attenuation is adjustable and linear with dial
selting from 0 to 45 db in steps of about 35 db.
{Attenuation between contacts is 1.5 db, but the
switch bridges two contacts in passing from one to
the other.) Above 45 db, the rate of attenuation
increases rapidly to infinite attenuation.

Type of Section: A ladder-type network is em-
ployed. Has advantage of only one sliding contact
while maintaining essentially constant impedance.
Insertion loss, 6 db.

Type of Winding: Resistance units are wound on

small eylindrical spools which are part of the bakelite
moulding.

Terminal Impedance: 50-, 200-, and 500-0hm
unils are carried in stock, but others can be built to
order at a slight additional cost, depending on the
impedance desired. Prices will be quoted upon
request.

Shielding: An aluminum cover is provided as a
protection against dust and dirt and as an electro-
static shield.

Switch: A 8-bladed phosphor-bronze switch makes
firm contact with bronze alloy contacl points.

Terminals: Screw terminals are provided.

Dial Plate: A dial plate calibrated directly in
decibels also serves as a drilling template in mount-
ing volume control.

Knob: Tyree 637-K, with engraved white arrow.

Mounting: The unit is arranged for panel mount-
ing by means of two screws which are supplied. The
volume control may be mounted on panels up to 35
inch in thickness. Holes are spaced 15 inches apart.
Dimensions: Maximum over-all radius, 134 inches.
Maximum depth behind panel, 23€ inches. Shield
diameter, 2%4 inches. Maximum shaft length mea-
sured from back of panel, 7§ inch.

Net Weight: 13 ounces.

Type Impedance Code Ward Price
653-MA 50ohms  |................ | cLuMP $12.50
653-MB J0oBmE:  |sssearernssaenis coacH 12.50
653-MC 500 ohms COAST 12.50
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TYPE 533-A RHEOSTAT AND POTENTIOMETER

A new heavy-duty rheostat-potenti-
ometer which can dissipate 250 walls is
available in seven resistance values.

SPECIFICATIONS
Power Rating: 250 watis.
Maximum Current: Sce price list helow.,
Construction: Wire-wound on ashestos-covered
aluminum,

*Useful Angle of Rotation: 305" approximately,
No off position is provided.

Shaft: Steel, #¢-inch diameter,
Knob: Typre 537-L.

Mounting: Four holes, 907 spacing on 7g-inch

radius. Machine screws, nuts, and drilling template
furnished. May be converled for baseboard mount- 34 inches; maximum depth behind panel, 35¢ inches;
maximum shaft length measured from back of

mng,
Dimensions: Maximum over-all radius, ineluding panel, 7§ inch.
terminals, 3!4 inches; diameter of winding form, Net Weight: 17¢ pounds.

*T'his is the total angle traversed by the blade bel ween minimum and maximum resistance.

T_",'pr Total Resistance Muximum Current Code Word Prirve
533-A l 1 ohm 15.8 a MOLAR £6.00
533-A 3 ohms 9.1a MOXAD 6.00
533-A 10 ohms | 5.0 a MORAL 6.00
533-A 30 ohms 2.9a MOTTO 6.00
533-A 100 ohms 1.6 a MUGGY 6.00
533-A 300 ohms 0.9 2 MUMMY 6.00
533-A 600 ohms 0.6 a MUSTY 6.00

TYPE 333-A RHEOSTAT AND POTENTIOMETER

A new series of rheostat-polentiometer
units, combining high power dissipation
(100 watts), rugged construction, and
low price, is available in seven sizes.

SPECIFICATIONS
Power Rating: 100 watts.
Maximum Current: See price list following.
Construction: Wire-wound on ashestos-covered
aluminum,
*Useful Angle of Rotation: 289°, approxi-
|n:1|:-|_\'. No off |}r)silinn 18 provided.

*This is the total angle traversed by the blade between minimum sand maximum resistanee,
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Shaft: Steel, ¥4-inch diameter.
Knob: Tyer 557-K.

Mounting: Three holes, 120° spacing on 7%-inch

Dimensions: Maximum over-all radius, including
terminals, 2 inches; diameter of winding form, 254
inches; maximum depth behind panel, 255 inches;

radius. May be easily converted for lm.\s.elumrd maxinmr.n shaft length measured from back of

mounting. Machine serews, nuts, and drilling tem- panel, Linch.

plate furnished. Net Weight: 11 ounces.
Type Total Resistance Maximum Current (Cade Ward Price
333-A 1 ohm 10.0 a VALOR $4.00
333-A 3 ohms 58a VAPID 4.00
333-A 10 ohms 32a VENUS 4.00
333-A 30 ohms 1.9 a VIGIL 4.00
333-A 100 ohms 1.0 a VIGOR 4.00
333-A 300 ohms 0.6 a VILLA 4.00
333-A 600 ohms 0.4 a VIPER 4.00

TYPE 526 MOUNTED RHEOSTAT AND POTENTIOMETER

This serves as an inexpensive resistor
with a direct-reading scale in ohms for use

SPECIFICATIONS

Winding: The winding is a carefully adjusted
Tyrr 471-A Rheostat and Potentiometer (see pages
22 and 186).

Accuracy: The total resistance has been adjusted
to within 2.5% of the rated value given in the price
list. The calibration is aceurate to within 5%.

Mounting: Drawn steel cases with hard-rubber
panel for protection of unit and for convenience in
wiring into experimental circuits, The ease may be
used as an electrostatic shield.

Terminals: Two pairs of jack-top binding posts.
one for input and one for output on standard General
Radio spacing of #3 inch, are provided.

Dial Plate: Each unit has a 3-inch photo-engraved
dial plate with 50 divisions and is calibrated directly
in ohms.

Knob: Tyer 537-J.

Type - Eeﬁn‘amrr
526-D 0- 100 ohms
526-A 0- 1000 ohms
526-B | 0- 10,000 ohms
526-C | 0-100.000 ohms

as a rheostat or voltage divider of moder-
ate aceuracy.

Finish: Black erystalline lacquer.
Dimensions:
inches, over-all,

Net Weight: 114 pounds.

(Diameter) 4% x (height) 43¢

R — Code Word Price
ETHER | $8.50
EVADE 8.50
EVENT ‘ 8.50
EVOKE 8.50
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TYPE 471-A RHEOSTAT AND POTENTIOMETER

This rheostat and potentiometer is now
available in three more resistance ranges
than were listed on page 23. The follow-

ing specifications supplant those given in
the earlier description. See price list for
resistance values.

SPECIFICATIONS

Power Rating: 12 walls.

Maximum Current: See price list.
Mounting: Supplied for three-hole panel mount-
ing, but can easily be converted to baseboard
mounting (three holes, 120° apart on ?4-inch radius).
Machine screws, nuts, and drilling template are
furnished.

Knob: Tyre 537-K.

*Useful Angle of Rotation: 294°. No off posi-
tion is provided.

Shaft: Bakelite, 3¢-inch diameter.

Dimensions: Over-all radius, including terminals,
134 inches; depth behind panel, 234 inches; maxi-
mum shaft length measured from baek of panel,
1 inch; flange diameter, $ inches.

Net Weight: 9 ounces.

*This is the total angle traversed by the blade between minimum and maximum resistance.

Type Resistance Maximum Current Code Word Price
471-A 100 ohms $50.0 ma EQUIP §$6.00
471-A 1000 ohms 104.0 ma ERASE 6.00
471-A 10,000 ohms 33.0 ma ERECT 6.00
471-A 50,000 ohms 14.7 ma ERODE 6.00
471-A 100,000 ohms 10.4 ma ERUPT 6.00
471-A 200,000 ohms 7.3 ma ESKER 6.00

TYPE 214-A RHEOSTAT AND POTENTIOMETER

This unit is now carried in stock in three
additional sizes. The following specifica-

tions and price list replace the ones given
on page 25.

SPECIFICATIONS

Power Rating: 12 watts,

Maximum Current: See price list.

Mounting: Supplied for three-hole panel mount-
ing, but can easily be converted to baseboard
mounting (three holes, 120° apart on “§-inch radius).
Machine screws, nuts, and drilling template are
furnished.

Knob: Typr 537-C.

*Useful Angle of Rotation: 303°. No off posi-
tion is provided.

Dimensions: Over-all radius, including terminals,
134 inches; depth behind panel, 114 inches; diameter
of shaft, 4 inch; maximum shaft length measured
from back of panel, 1¥{; inch; flange diameter,
3 inches.

Net Weight: 5 ounces.

*This is the total angle traversed by the blade between minimum and maximum resistance.

General

Type Resistance Mazximum Current Code Word Price
214-A 0.75 ohm 4 a SHINY $1.50
214-A 2 ohms 25a RUDDY 1.50
214-A 7 ohms 1.8 a RURAL 1.50
214-A 20 ohms 0.75 a RAZOR 1.50
214-A 50 ohms 0.50 a RAPID 1.50
214-A 100 ohms 350 ma RIVET 1.50
214-A 200 ohms 250 ma EMPTY 1.50
214-A 400 ohms 175 ma ROSIN 1.50
214-A 1000 ohms 110 ma ENACT 1.50
214-A 2500 ohms 70 ma SYRUP 1.50
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TYPE 301-A RHEOSTAT AND POTENTIOMETER

The Tyre 301-A Rheostat and Potenti-
ometer can be supplied in a 10,000-0hm
model designed particularly for use as a
regenerative control in detector circuits.

A bakelite protecting strip surrounds the
unit. Otherwise it is similar to the Tyre
301-A Potentiometers described on page
26.

SPECIFICATIONS

Power Rating: 3 watts.

Type Resistance

Deseription

Net Weight: 3 ounces.

Price

Maximum Current Code Word

301-A 10,000 ohms

Potentiometer-Rheostat

§1.25

17 ma CURRY

TYPE 525 RESISTOR

This is a heavy-duty precision-type
resistor, designed for load purposes at
radio frequencies, although it is well suited
to all laboratory problems where an ac-
curately known resistance of large power
dissipation is desired. For more informa-
tion about this resistor, refer to the April-
May, 1933, issue of the General Radio
Ezperimenter.

SPECIFICATIONS

Power Rating: All units will dissipale 50 walls
for a 100°C. rise in temperature and 100 watts for a
150°C. rise.

Maximum Current: Values of current for a
100°C. rise in temperature are given in the price list.

Accuracy: All units are adjusted to be within
0.1% of the rated values specified in the price list.
Temperature Coefficient: +0.0029 per de-
gree C. for temperatures below 100°C.

Frequency Characteristic: Good
quency characteristics. See the April-May, 1933,
Ezxperimenter for curves. The resistance of the
10-ohm size is within 209, of rated value at 5 Mec.

radio-fre-

Shielding: The aluminum castings can be used as
an electrostatic shield, both resistor terminals being
insulated from them.

Terminals: Jack-top binding posts mounted on
isolantite washers on standard General Radio spac-
ing of 34 inch.

Mounting: Resistors are wound unifilarly on mica
and clamped between two pieces of mica and two
heavily ribbed aluminum castings, the whole unit
being supported on poreelain insulators.

Dimensions: (Length) 4 x (width) 4 x (height)
214 inches.
Net Weight: 14 pounds.

Type Reststance Current Code Word Price
525-C . 4 ohms 3.5 a CABAL If $8.00
525-D : 10 ohms 22 a CABIN 8.00
525-F 40 ohms 11 a CABOR 8.00
525-H : 100 ohms 0.7 CADDY 8.00
525-L | 600 ohms 0.09 a CADET 8.00
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CONDENSERS

TYPE 505 CONDENSER

The Tyrr 505 Condenser may easily be converted to a plug-terminal model

This is a precision mica condenser hav-
ing low losses, stability of calibration,

temperature compensation, and low price.
See price list for capacitance values.

SPECIFICATIONS

Capacitance: Sizes arc available in stock as shown
in the price list below. ( Other sizes, of values between
those listed, ean be built to order. Prices will be
quoted upon request.)

Accuracy: Depends on the size; see price list. The
temperature coefficient of capacitance is less than
0.006% per degree C. from 0° to 50°C.

Voltage Rating: Maximum voltage and fre-
quency are listed in the price list below. The maxi-
mum voltage in connection with a given frequency
means that the condenser will safely withstand the
a-¢ voltage whose peak equals the given rating up
to the given frequency. Above that frequency, the
allowable voltage decreases inversely with the square
root of the frequency because of the power loss.

Power Factor: Less than 0.059; for frequencies
below 2 Me, except as noted in the price list. Special
precautions are taken in assembling and sealing the
condensers lo insure against change in eapacitance
or power factor due to varying moisture content of
the air, and to aging.

Terminals: Screw terminals spaced ?4 inch apart.
Two Tyre 274-P Plugs are supplied with each
condenser so that it may be converted to plug-
terminal model.

Mounting: The condensers are mounted in low-
loss bakelite cases.

Dimensions: (Length) 237 x (width) 13 x
(height) 1 inch, over-all.

Net Weight: 4 ounces.

Adjusted to Mazximum Voltage

Type Capacitance Within  Power Faclor Voltage Frequency Code Word Price
505-A | 100 uuf | 10% 0.1 % | 1200 volts | 1100 ke | coxpExaLLy | $3.50
505-B 200 puf 5% 0.1 % 1200 volts 550 ke | CONDENBELL 3.50
505-E 500 puf LA 0.05% 1200 volts 220 ke | CONDENCOAT 3.50
505-F 0.001 uf 1% 0.05% 700 volts 320 ke | CONDENDRAM 3.50
505-G 0.002 uf 1%, 0.05%, 700 volts 160 ke | cONDENEYRE 3.50
505-K 0.005 puf 19, 0.059% 700 volts 64 ke | coNpENFACT 4.00
505-1. 0.01 uf 1% 0,057, 450 volts 160 ke | CONDENGIRL 4.50
505-M | 0.02 puf 1% 0.059% 350 volts 80 ke | CONDENHEAD 5.50
505-0Q 005 uf | 1% 0.059, 350 volts 82 ke | CONDENJACK 7.50

TYPE 756-A VARIABLE AIR CONDENSER

This condenser, used in the *TyprE 535-A
Frequency Meter-Monitor, is a double-
section band-spread type for use incircuits
where two band-spread variable capaci-

*See the Junuary, 1938, General Radio Erperimenter,

tances are required. Four of the seven
rotor plates are camplete circles, the posi-
tion of several being adjustable along the
shaft to give any desired spread.
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SPECIFICATIONS
Capacitance Range: Maximum, 225 upuf, mini-
mum, 140 puf for each of the two sections.
Direction of Rotation: Clockwise for increasing
capacilance.
Rotor Plate Shape: Approximately straight-line-
frequency. Requires a dial with a scale spread over
180°,
IHard-Rubber Dielectric: Two small sections of
{irst-quality hard rubber support the stator.
Low Losses: RwC? is approximately 0.07 x 10712
hased on measurements al 1000 eyveles.
Voltage Rating: Breakdown voltage, 3500 vaolts,
peak.
Mounting: Three. tapped inserls 1207 apart,
attached to one end-plate on a 4-inch radius, are
provided for mounting the condenser on a panel of

Capacitance per Section

Ty pe Maximum

756-A 225 uuf

Mintmum

140 ppf

any Lhickness between Y¢ and 3 inch. Drilling
template and three flat-head screws are furnished.
Dimensions: DPanel space, 835 x 3% inches:
depth behind panel, 5 inches: shaft length mea-
sured from back of panel, 7% inch: shaft diameter,
L1 inch.

Net Weight: 2 pounds.

Code Word Price

METAL

$6.00

TYPE 639-A VARIABLE AIR CONDENSER

ADJISTABLE
STATOR TERMINALS
N RaioR
RUGGED TIE RODS o
_ THREADED Fo®
CHANGIMG CAPACITANCE
~

STREL-To-BRONZE _|
CONL BLARINGS

ISOLANTITE

ROUNDED POLISHED PLATLES
7

This condenser is a double-
section, high-voltage Lype. It
has 3{g-inch aluminum end-
plates, large hexagonal tie-
rods, and self-aligning conical
Condenser plates
are of Ys-inch aluminum and
all edges are rounded to re-
duce corona loss.

bearings.

SPECIFICATIONS

Capacitance Range: Two sections are provided.
Maximum capacitance of either section is readily
adjustable from 25 puf to 305 wuf, or the condenser
may be used as a singleseclion lype having a
maximum capacilance of 330 puf.

Voltage Rating: 3500 volts, d-c.

Plate Spacing: 0.098 inch.

Rotor Plate Shape: Semicircular plate, giving a
linear capacitance variation with setting, and re-

quiring a dial with a scale spread over 15807,

Type

Isolantite Supports: Four bars of isolantile
treated to prevent absorption of moisture, support
the stator assembly,

Low Losses: Rw(?is approximately 0.03 x 10712
based on measurements at 1000 eyveles.
Dimensions: Panel space, 435 x 414 inches, over-
all; depth behind panel, 7 inches; shaft length
measured from back of panel, 1 inch; shaft diameler,
4y inch.

Net Weight: 33] pounds.

( "l:l’f' Word

639-A

BARGE

red under

PATENT NOTICE. General Radio Condensers which incorporate the following speeial features are manuf
United States Patents as noted: Soldered plates, No, 1,542,903; plates other than of semiciveular shape, No. 1,238,423; plates with
witle angle of rotation, No, 1,525,778,
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General

FREQUENCY- AND TIME-MEASURING DEVICES

THE NEW PRIMARY STANDARD
OF FREQUENCY

(Class C-21-H, Series 690)
1009, A-C Operation if Desired

Frequency Stability Five Parts in Ten
Million

The primary standard of frequency
described on page 47 and in Bulletin 10
(Bulletin A) is capable of supplyving a
multitude of accurately-known standard-
frequency reference points distributed at
convenienl intervals over a large parl
of the radio-frequency spectrum. In the
past yvear this equipment has been com-
pletely redesigned, resulting in a marked
improvement in both accuracy and re-
Liability.

Here are some ol the major fealures:

New crystal oscillator circuit in
which the crystal operates at, or very

o6 00 00

near, ils resonant frequency.

Self-starting syncro clock. An aux-
iliary motor brings the clock up to syn-
chironous speed.

Fixed thermostats. All thermostat
adjustments are, accordingly, eliminated.

Heater-type tubes permitting either
1009, a-¢ operation, where power line
failures are rare, or d-¢ operation from
floating balleries.

Pre-formed cable, prolected termi-
nals. Easier inslallation; less danger of
accidental interruption of service.

More stable multivibrators. A new
circuit insures more stable operation than
hefore.

Besides these, there have been many
minor improvemenls, all of which con-
tribute to more salisfactory operation.

This primary standard, used in con-
junction with the interpolation and aux-
iliary equipment recommended in Bulletin
10 (Bullelin A). meets every practical
need for accurate measurements at fre-
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quencies now in general use for com-
munication purposes. It is ideal for the
frequency-monitoring that the
Madrid Treaty requires of national ad-
ministrations. More than eleven different
governmental authorities have installed
this equipment. Yet its price is so low that

work

every radio communication service and
every college laboratory doing communi-
cation work can afford it.

PRICES OF THE NEW PRIMARY
STANDARD

(Class C-21-H, Series 690)
$1950.00 for floating-battery operation
$1875.00 for a-c operation

For complete particulars, see Bulletin
10. A supplement describing the new
primary frequency standard is in prep-
aration.

A NEW SECONDARY FREQUENCY STANDARD

(Class C-10, Series 690)

A new secondary standard of frequency
is now available for complete a-c opera-
The and
design principles used in the primary
standard just deseribed are also employed
in this secondary standard.

The Class C-10 Standard Irequeney
Assembly, Series 690, consists of a Type
675-1. Piezo-Electric Oscillator and a
Tyee 692-A Multivibrator. The quarlz
bar used in the assembly can be furnished
to operate at either 100 ke or 50 ke. The
multivibrator normally operates at 10 ke.

tion. same circuits general

If harmonie series of other frequencies
than 10 ke are desired, additional multi-
vibrators can be furnished. In this way
audio frequencies for standard precision
purposes can be obtained from the system
as well as standard radio frequencies. For
instance, if a 100-ke quartz bar is used,
three multivibrators operating at fre-
quencies of 50 ke, 10 ke, and 1 ke, respec-
tively, can be used.

The guaranteed accuracy is 20 parts in
one million, but accuracies much better
than this can be obtained il operating
instructions are followed.

The a-c power supply is contained in
the oscillator unit. It supplies sufficient
power to operate a maximum of three
multivibrators if desired.

PRICES OF THE NEW SECONDARY
STANDARD

(Class C-10, Series 690)

$565.00 with 100-ke quartz bar
$595.00 with 50-ke quartz bar

§140.00 each for additional multivibrators
for frequencies of 1 ke, 10 ke, and 50 ke.
Prices for other frequency multivibratlors
will be quoted on request.

For complete details, see Bulletin 10.
A supplemenl conlaining complete in-
formation on this secondary standard is
in preparation.,
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TYPE 747-A TEMPERATURE-CONTROL BOX

This instrument replaces the Tyre
547-A Temperature-Control Box listed
on page 56. It is designed for use in con-
trolling the temperature of quartz plates
in order to assure constant frequency.

A terminal plate carryving two sets of
jacks for Tyrr 876 Quartz Plates is pro-
vided within the temperature-control
space. Choice of the quartz plate which is
in circuit is made by a switeh mounted on
the panel. Within the cabinet are placed
a balsa-wood insulating layer, distributed
heaters (placed on all six faces of the
interior assembly), an aluminum distribut-
ing layer, an asbestos attenuation layer,
and a aluminum distributing
layer which forms the wall of the tem-

second

perature-controlled space. A thermometer
graduated in 0.5°C, divisions from 40°
to 60°C. is mounted behind a slot in the
panel and is illuminated by the heal-
control indicating lamp. This thermom-
eler indicates the air temperature of the
inner space.

The power supply is a 115-volt line,
either a-¢ or d-c. A plug and cord for
connecting the instrument to the 115-volt
line are provided.

The thermostal is of the fixed mercury
type and is normally supplied for opera-
tion at 50°C., Thermostats for operation

at other temperatures can be supplied on
special order.

The temperature of the inner space is
controlled within 2 0.1°C. against changes
in room temperatureof 4= 11°C, ( == 20°1%,).

This instrument can  be supplied
mounted in a cabinet or on a standard
19-inch relay-rack panel. When supplied
for relay-rack mounting, space is available
al the right of the temperature-control
box for the construction of oscillating
circuits or other associaled circuit ele-
ments. The terminals for the quartz plate
are brought out at the right-hand side of
the box, making it convenient to attach
leads to other circuits and at the same
time reducing thelength of leads necessary.

SPECIFICATIONS

Accuracy of Temperature Control: The unit
will control the temperature of the inner space to
within £0.1°C. for changes in room temperature of
+11°C. (20°F.). Where the erystal is operated at a
power level so high that it generates heat, the
temperature can be held to within the same limits
if the heat generated by the erystal remains constant.

Operating Temperature: Normally 50° C,, but
other tempecratures can be supplied on special
llr(]l‘r-

Type Deseription
747-AM Cabinet mounting. . ... ..,
747-AR Relay-rack mounting

Mounting: Two types of mounting ean be sup-
plied, a walnut cabinet or a standard 19-inch relay-
rick panel. See price list below.
Dimensions: Tvyee 747-AM, (width) 184 x
(height) 1154 x (depth) 15145 inches.

Tyre 7T47-AR. (width) 19 x (height) 105 x
(depth) 1254 inches.

Net Weight: Tyre 747-AM, 313 pounds: Tyre
747-AR, 29 pounds.

Code Word Price
.......... BURLY $150.00
BATHE 150.00
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VISUAL-TYPE FREQUENCY MONITOR
FOR BROADCASTING STATIONS

The General Radio visual-lype [re-
quency monitor for broadeasting stations
is now supplied for complete a-¢ operation.
Filament and plate power for operating
the piezo-electric oscillator are derived
from the power supply which is contained
in the Type 581-B Frequency-Deviation
Meter. This improvement makes no
change in either aceuracy specifications
or price.

The complete monitor consists ol the
following units:

Typre 575-E Piezo-Electrie Os-

cillator. . ... ... $215.00
Tyrr 876-J Quartz Plate. . . .. §5.00
Tyre 581-B Frequency-Devia-
tion Meter 250.00
$550.00 A-c Operated Frequency Monitor

Nearly two hundred similar monitors foreign countries. Many of them have
are now in use in radio broadcasting sta-  been giving consistently reliable perform-
tions in the United States and several ance for several years,

See new supplement to Bulletin 10 for complete delails.

TYPE 531-A POWER SUPPLY

For the convenience of those who have wish to convert it to 115-volt a-¢ opera-
purchased the battery-operated Typr tion, the General Radio Company can
375-D Piezo-Electric Oscillator and who supply the Type 531-A Power Supply.

;"'_r”»- Deseription Code Word Price

531-A Power Supply ({or battery-operated monitor), VIVID £100.00

TYPE 434-B FREQUENCY METER

This instrument is described completely  been changed as noted below. The fre-
on pages 64, 65, and 66. The price has queney range is 20-20,000 cycles.

Type Frequeney Range (Code Word Priee

434-B 20-20.000 cycles COLOR £135.00
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OSCILLATORS

TYPE 484-A MODULATED OSCILLATOR

This is a portable, general-purpose,
radio-frequency generator, covering the
wide range of frequencies so often needed
for laboratory measurements. A straight-
line-frequency condenser with a large

precision dial is used for tuning. The
oscillator has an unusually low external
field. For more information, see the
following specifications or the October,
1932, General Radio Fxperimenter.

SPECIFICATIONS

Frequency Range: 490 ke to 40 Me by means of
five plug-in inductors. In addition, Lwo band-spread
inductors are available for the bands 160 ke to 270
ke and 98 ke to 102 ke, The inductors are toroids to
reduce Lhe external field. Inductors are not included
in the price of the instrument and must be ordered
separalely. See Type 484- Inductors on page 195.

Calibration: Calibrations are not included in the
price of either the oscillator or the inductors. On
special order, however, a calibration curve accurale
to within 1% can be supplied for any inductor. (See
price list.) Inductors must be calibrated in the oscil-
lator with which they are to be used.

Voltage Output: For frequencies in the broad-
cast band and below, the maximum output is 2.0
volts. At higher frequencies Lhe voltage progressively
deereases until at the highest frequencies it is ap-
proximately 0.2 volt. Over the range of one coil the
output voltage varies by a ratio of approximately
L5to 1.

Modulation: Internal 1000-exvcle vacuum-tube
oscillator, providing approximalely 809 modu-
lation. Provision is made for modulating at other
frequencies by either plugging in another modula-
tion-oscillator unit in place of the 1000-cycle unit or
by connecting a separate oscillator in the circuit.
A 400-cvele modulating unit (Type 484-121) is
listed in the price list. Provision is made for furnish-
ing an unmodulated carrier.

Tubes: T'wo 80-lype tubes, supplied with the
instrument.

Batteries: Two No. G dry cells and three 43-volt
Burgess No. 35308 batteries, or equivalent, are
necessary. These are not included in the price of the
instrument. Space for batteries is provided in the
cabinet.

Mounting: The oscillator is assembled on a black
crackle finish aluminum panel and mounted in a
shielded walnut cabinel. A drawer is provided for
the inductors nol in use.
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Dimensions: (Length) 18x (depth) 14145 x (height)
1235 inches.

Type

Net Weight: 3524 pounds
4614 pounds with batteries.

without batteries;

Code Word Price

484-A

*Does not include batleries or inductors.

| P— | $§145.00*

TYPE 484-P INDUCTORS

The inductors available are listed below.

SPECIFICATIONS

Dimensions: Typr 484-P1 to Tyre 454-P12,
(length) 3 x (diameter) 334 inches, over-all. Tyre

484-P21, (length) 275 x (width) 23¢ x (height)
534 inches, including plugs.

Type Frequency Range Net Weight Code Word Price
*484-P1 23.5 Mc to 40 Mc 6 ounces MODOSCBIRD $8.00
*484-P2 8.9 Mc to 27 Mc 6 ounces MODOSCDESK 8.00
*484-P3 3.2 Mc to 10.5 Mc 9 ounces MODOSCFORD 8.00
*484-P4 1220 ke to 4225 ke 8 ounces MODOSCGIRL 8.00
*484-P5 490 kc to 1650 ke 10 ounces MODOSCGOAT 8.00
*484-P11 160 ke to 270 ke 9 ounces MODOSCHYMN 8.00
*484-P12 100 ke + 2 ke 9 ounces MODOSCMILK 8.00

484-P21 400-cycle Modulating Unit | 3%¢ pounds MODOSCPALM 12.00
Frequency Calibration (per Inductor) CURVE 5.00

*Frequency calibration supplied only when ordered. To order ealibrated inductors, use compound eode words, €.9., MODOSCHIRDCURVE, ete.

TYPE 572-A MICROPHONE HUMMER

This is an electro-mechanical oscillator
in which the frequency is determined by a
tuned reed. The hummer is intended for
use as a low-power, a-c¢ source for bridge

Type

Impedance

and other measurements where the purity
of wave-form, frequency stability, and
other features of the Type 213 Audio
Oscillator are not essential.

SPECIFICATIONS

Frequency: Very nearly 1000 eyeles.

Output: 20 milliwalts, maximum,

Internal Output Impedance: 250 ohms.
Power Supply: This oscillator is designed to
operate from a 4Y4-voll baltery, Burgess No. 2370,
or equivalent.

Mounting: Supplied unmounted as illustrated.
Dimensions: (Length) 3 x (width) 17§ x (height)
114 inches, over-all.

Net Weight: 14 ounces.

Code Word Price

572-A 250 ohms

APHIS

$10.00
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TYPE 650-A IMPEDANCE BRIDGE

GALVAMOMETEX Foft CONNEST

B BALANZE

EONDENRLAD AND
HOUETO!

o
s b id
Q00 T6 1900

steins
mESATANCE

This bridge is direct-reading over wide
ranges for

(1) D-c resistance

(2) A-c resistance at 1000 cycles

(3) Capacitance and dissipation factor
(Rw(') at 1000 eycles

(4) Inductance and energy factor
(Q=wL/R) al 1000 cycles

The direct-reading fealure is made
possible by the use of variable resistors
having logarithmic scales.  All batteries,
a d-¢ galvanometer, a 1000-cycle source,
and all standards are self-contained. Brief
operaling instructions are given in Lhe
accompanying illustration. For
nience, the instrument is assembled on a
sloping panel and is provided with a

conve-

carrying handle.

For more information, see the following
specifications and the April-May, 1938,
General Radio Experimenter.

SPECIFICATIONS

Range: The ranges of the instrument are given in the
following table. The numerical valies are the read-
ings of the calibrated dials multiplied by the settings
of the decade sclector switches.

Mazimum

Minimum

[1 megohm
100 micro-

Resistance | 1 milliohm

Capacitance | 1 micromicro-

farad farads
I'nduetance | 1 microhenry | 100 henrys
* . . P { ff o
Dissipation Factor | ',\'-) 002 1

1000

Al e
r') . 02

Energy Factor (‘J

Accuracy: The large direct-reading dial covers two
decades, the main decade being spread out over 12
inches (three quarters of the dial). It may be set to
0.29%,

Acceuracy of readings for resistance and capaci-
tance is 19, for the intermediate multiplier decades;
for inductance, 29. The accuracy falls off in the
lower ranges because of the extremely small values
to be measured. It decreases to 5%, for very large

values of resistance and capacitance, and to 109
for large values of inductance.

Accuracy of reading for dissipation factor and
energy factor is either 209, or 0.003, whichever is
the larger.

The frequency of the microphone hummer is 1000
eveles to within == 59.

External Generator: Provision has been made
for using an external generator, although its capaci-
tance to ground may introduce some error. Subject
to this limitation, the frequency may be varied over
a wide range from a few eyeles Lo 10 ke, The reading
of the main dial is independent of frequency, while
the readings of the energy and dissipation factor
dials must be multiplied by or divided by the gen-
crator frequency in kilocyeles to give the correct
values. Provision is made for adding external re-
sistance, if necessary.

Power Supply: Four No. 6 dry cells for the d-¢
measurements and for driving the microphone
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hummer are required, and space for them is provided
in the cabinet. Batteries are not supplied with the
instrument. A higher d-¢ vollage may be connected
to the bridge for high-resislance measurements.

Type
650-A

*Without hatteries.

Dimensions: (Width) 12 x (depth) 20 x (height)
$15 inches, over-all.

Net Weight: 22 pounds without batteries; 3014
]l'lll.ll(l-i with balteries.

Code Waord Price

$175.00*

BEAST

TYPE 625-A BRIDGE

This instrument consists of a skeleton
bridge circuit, of which one arm contains
a 10,000-ohm direct-reading logarithmic
rheostat and the other three arms are
brought out to pairs of terminals on the
panel, making provision for plugging in
standard and unknown units to obtain
a variety of circuits. A 1000-cycle a-¢
voltage source is contained in the bridge.
For more information, see the following
specifications or the April-May, 1933, Gen-
eral Radio Experimenter.

SPECIFICATIONS

Range: When used with the resistorsand condensers
listed in the “Accessories Recommended™ paragraph,
measurements can be made over Lhe ranges given in
the following table. (These are the same as for the
Tyre 650-A Impedance Bridge. See page 196.)
If & few additional units are provided, the upper
limil of these ranges may be extended somewhat,
Marimum

Mininum

Resistance 1 millichm 1 megohm

Capacitance 1 micromicrofarad | 100 microfarads

Inductance 1 microhenry | 100 henrys

Dissipation Factor, Energy Factor: For ac-
curate determination of these values, several Type
526 Mounled Rheostat and Potentiometers, having
a scale calibrated in ohms, arerequired. 1f it is only a
question of obtaining a good reactance balance, any
adjustable resistor of suitable range will suffice,
but the Type 526-B Rheostal and Potentiometer
(0-10,000 ohms) is recommended. (See page 185.)

Accuracy: The accuracy of results depends upon
the type of standards used. With the accessories

recommended, an accuraey of 29 for measuremenl s

L]
-t e
i &

. - ~ l' -
-

SENERATOR

-

1K OEN IMPED.

—

. [ [%. & )
000 0000 0« .

of resistance, inductance, and capacitance can be
obtainea. The accuracy of the component parts of
the bridge itsell is 19. The frequeney of the micro-
phone hummer is 1000 eycles to within 59,
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Accessories Recommended : In addition to head
telephones for a-¢ measurements and a zero-cenler,
200-pa, full-scale galvanometer for d-e measure-
menls, purchase of the following units is recom-
mended if the full range is to be covered. Omission
of some items is possible if narrower ranges are
salisfactory.
Condensers
Tyrr 503-F 0,001 pf

Resistors
1—TypE 500-A 1Q |

1—Tyre 500-B 10 @ 1—Tyre 505-L 0,01 uf
1—TypE 500-D 100 © (See page:158.)
1—TyeEe 500-H 1000 ¢ 1—Tyrre 625-P1 1uf Con-
2—Typr 500-J 10,000 denser

Tyee 526 Mounted i;\_diust_edto lehin + 2%,

Rheostat and Potenti-

ometers as required. Weiglit: 4 ounces)

(See “Dissipntion and
Energy Factor,”)

Power Supply: Two 4!5-volt batteries (Burgess
No. 2370, Eveready No. 711, or equivalent) for the
d-¢ measurements, and for driving the microphone
humimer, are required, and space for them is pro-
vided in the cabinel. Batteries are not supplied with
the instrument. An external a-¢ voltage source hav-
ing any frequency up to 5000 cycles may be used.

Mounting: This instrument is assembled on a
black erackle finish aluminum panel and mounted in
a shielded walnul cabinet. A drawer in the lower
part of the cabinel provides space for storing the
standards suggested.

Dimensions: (Width) 9 x (depth) 13 x (height)
7 inches, over-all.

Net Weight: 9 pounds without batteries: 11
pounds with batteries.

Type Deseription Code Word Price
625-A BridQe s vaninaiisn BEACH £65.00
625-P1 | 1uf Condenser. BAIZE 2,00

TYPE 516-C RADIO-FREQUENCY BRIDGE

Alltheadvantagesof bridgemethods
are now made available for measuring
capacitance and resistance at radio
frequencies up to 5 megacycles. This
new bridge is the result of three years
of development in which the principal
difficulties formerly considered insur-
mountable have been overcome.

The capacitance dial isdirect-reading
at all frequencies, and so is the
power-factor dial at 1 megacyele. At
other frequencies, the power-factor
dial reading is multiplied by the fre-
quency in megacycles. Inductance can
be measured by placing in series with a
known capacitance. The substitution
method for capacitance and resistance
measurements is recommended where

General
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precise results are desired, as some aceu-
racy is sacrificed when the bridge is used

as a direct-reading instrument. For more

information, see the following specifications
and the December, 1933, General Radio
Experimenter.

SPECIFICATIONS

Capacitance Range: Main dial, 40 uul to 1150 puf;
vernier dial, 0.1 puf to 10 ppi. The range can be
extended indefinitely by using a series condenser.
Resistance Range: 0.1 ohm to 111 ohms. The
range can be extended indefinitely by using a
known condenser in parallel with the unknown,
Power-Factor Range: 0.001% to 8% al 1 Me.
Frequency Range: 500 ke to 5000 ke with out-
put transformer furnished. With suitable output
transformer (information on request), range can be
extended downward to audio frequencies.
Accuracy: Asa direct-reading bridge, 19, at 1 Me.
With direct substitution methods, greater accuracy
can be obtained.

Accessories Recommended: The bridge is sup-
plied with 100-0hm ratio arms and the .5 Mc to 5 Mec
output transformer for the 500-ke to 5000-ke band.

Type

A suitable radio-frequency generator and detector
are required. The Type 484-A Modulated Oscillator
(sce page 104) is suggesled. As a detector, a radio
receiver covering the desired range, or a Type 619-A
or Tyre 619-B Heterodyne Detector, may be used
(see page 52 or Bulletin 10).

Condensers: If measurements outside the direct-
reading range of the bridge are to be made, plug-in
fixed condensers are required. Typre 505 Condensers
are recommended. A sel of four of these with eapaci-
tances of 100 uuf, 200 puf, 500 puf, and 1000 uuf,
respectively, is adequate for most purposes. (Sce
page 188.)

Dimensions: (Depth) 18 x (width) 12 x (height)
8 inches, over-all.

Net Weight: 23 pounds.

Code Word Price

516-C

$225.00

BATCH |

TYPE 632-A CAPACITANCE BRIDGE FOR ELECTROLYTIC
CONDENSERS

This bridge is designed for measuring
the high capacitance, large power factor,
and appreciable leakage current character-
istic of electrolytic condensers when polar-
ized by a d-¢ voltage. It is completely a-¢

operated and is direct-reading in capaci-
tance and power factor. For more informa-
tion, see the following specifications and
the June-July, 1933, General Radio FEax-
perimenter.

SPECIFICATIONS

Capacitance Range: The capacitance dial is
calibrated with a logarithmic scale covering two
decades from 0.25 pf to 25 pf, the main decade ex-
tending from 2.5 uf to 25 uf and covering about
8 inches or nearly three quarters of the dial. A
multiplier switch having three positions (0.1, 1, and
10) extends the range by one decade on either side,
making the tolal capacitance range 0.025 uf to 250 uf.
Power Factor: From 0.5% to 50%.

Polarizing Voltage: 0-600
ranges.

volts, d-e, in two
Ripple Voltage: 10 volts r-m-s, 60 cyeles, in series
with 10 uf and the unknown condenser.
Accuracy: Capacitance dial is calibrated to within
29, over its main decade, and can be set to from
0.5% to 1%. Over-all accuracy of reading of the
capacilance dial is 5%.
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The accuracy of calibration of the dissipation-
factor dial (power factor) is from 1 to 29, and the
over-all accuracy of its reading is 109, or 0.02,
whichever is the greater.

D-C Voltage: Oblained from the rectifier, con-
trolled by a potentiometer, and measured by a
double-range voltmeter (0-200 volts and 0-600 volts).
Polarizing voltage may be read to within 5% of full-
scale reading.

Leakage Current: Measured by a d-¢ meter hav-
ing an approximately logarithmic scale (obtlained
by means of a copper-oxide rectifier shunt) covering
the decades from 0.05 ma to 50 ma on one scale.

Type

Leakage current may be read to within 109 for 50
ma, 209 for 5 ma. Smallest division, 0.05 ma.
Null Detector:
vanometer.
Tubes Required: Two 57-type tubes and one
573 rectifier, supplied with the instrument.
Power Supply: 110 volts, 60 cycles, 60-90 walts.
Cord for connecting to the power supply is included.
Mounting: Bridge and power supply are built
into a walnut cabinet.

Dimensions: (Width) 12 x (depth) 2434 x (height)
S inches, over-all.

Net Weight: 46 pounds,

Oxide-rectifier type a-c gal-

Code Word

f"rit:t_'

632-A

BEADY $£300.00

TYPE 610-A RATIO-ARM BOX

A ratio-arm box is a suitable nucleus
around which to design any bridge circuit.
It contains a pair of ratio arms giving
ratios from 0.001 to 1000 in twelve steps.

SPECIFICATIONS

Resistances: Each arm, 1, 3, 10, 30, 100, 300,
1000 ohms.

Type of Winding: Ayrton-Perry, manganin wire,
having characteristics identical with those listed
under T'yre 602 Decade-Resistance Box.

Switches: Type 510, 7-point. Conlacts are en-
closed.

Mounting: Switches and terminals mounted on
black erackle finish aluminum panel and enclosed in
a shielded walnut cabinet.

Terminals: Jack-top binding posts with separate
ground terminal.

Type

The switches used with the ratio-arm box
are similar to those employed in the TyrE
602 Decade-Resistance Box. (See descrip-
tion on page 8.)

Dimensions: (Length) 734 x (width) 5 x (height)
514 inches, over-all.

Net Weight: 35¢ pounds.

Code Word Price

610-A [

RABID £32.00

TYPE 561-A VACUUM-TUBE BRIDGE

All dynamic characteristics of all the
tubes can be measured with this

bridge, described in detail on pages 88-90,

new The price has been revised as follows:
Type Code Word Price
JEI=A: |censsssmsensensssereiine BEIGE | $375.00
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BRIDGES

TYPE 544-A MEGOHM METER

This is a portable bridge-type instru-
ment for the accurate measurement of high
resistance, either in the field or in the
laboratory. Balance is indicated by means
of a vacuum-tube-operated pointer gal-
vanometer. An important feature is the
long direct-reading scale, the range from
10,000 ohms to 10,000 megohms being
spread out over 44 inches. The megohm
meter is compact, rugged, and simple to
operate. The power source may be either
batteries or the 115-volt, a-c line.

The meter is suitable for measuring the
msulation resistance of all low-voltage
electrical apparatus, of high-voltage cables,
and of flat slabs of most insulators.

For more information, see the following
specifications and the June-July, 1933,
General Radio Experimenter.

SPECIFICATIONS

Range: 10,000 2 to 10,000 M@ covered by a dial
and S-position multiplier switch. Resistances up lo
100,000 MQ ecan be measured by simple, indirect
methods.

Accuracy: To within 8% between 10,000  and
100 MQ and to within 59 between 100 MO and
10,000 M€,

Dial: The 2-decade dial is individually engraved
with an approximately logarithmie scale, thus giving
the same precision of setting over the entire range.

Null Indicator: Balance is indicated by the zero-
center galvanometer on the panel.

Extraneous Voltages: The megohm meter oper-
ates to best advanlage on resistors across which
there are neither a-¢ nor d-¢ voltage drops. The
effects of constant amplitude a-c voltages up to
about 10 volts, r-m-s, and steady d-c voltages up to
about 0.5 volt can be allowed for, but erratic voltage
variations and voltages greater than those men-
tioned above render the instrument inoperative.

Tubes: One 32-type, supplied with the instrument.

Power Supply (Batteries): Filament, two No. 6
dry cells. Plate, two 45-volt block batteries, Burgess
No. 5308 or equivalent. Space for mounting all
batteries is provided inside the eabinet. Connections
are made by a 7-prong plug and coded cable supplied.
Batteries are not supplied with the instrument.

Power Supply (60-cycle a-c): A Tyer 54411
Power-Supply Unit that fits the battery compart-
ment can be ordered separately to supply both plate
and filament power from a 115-volt line. The one
82-type tube, one 874-type tube, and Lhe line cord
required are supplied. Power Consumption, about
44 watts. Dimensions, 734 x 734 x 5% inches.
Net Weight, 914 pounds. (See price list below.)
Mounting: Mounted in shielded oak cabinet.
Dimensions: Cabinel with cover closed, (width)
814 x (length) 2215 x (height) 8 inches, over-all.
Net Weight: 15%; pounds without batteries or
Tyre 544-P1 Power-Supply Unit; 2614 pounds with
batteries: 25 pounds with Tyre 544-P1 Power-
Supply Unit.

Type Description Code Word Price
544-A Megohm Meter ., . . .. ! ALOOF $165.00
544-P1 Power-Supply Unit. .. | ALODFAPACK 35.00
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General

STANDARD-SIGNAL GENERATORS

I

TYPE 604-B TEST-SIGNAL GENERATOR

This portable tesl-signal generator is an
inexpensive instrument for measuring and
testing receivers at ultra-high frequencies.
It operates at frequencies from 3 to 100
megacyveles. Two output systems are
provided; the usual attenuation network,
and a rod-type antenna. For more in-
formation, see the following specifications
and the February, 1933, General Radio
Experimenter.

SPECIFICATIONS

Carrier-Frequency Range: 3 Me to 100 Me,
covered with 18 plug-in inductors supplied with the
instrument, Special inductors ean be built to order
for frequencies as low as 300 ke, Prices on request,

Frequency Calibration: All inductors
normally supplied without frequency calibration,
but on special order a calibration curve accurate to
+ 19, can be supplied. (See price list.)

are

Output System: By means of a micro-ammeter
in series with the grid leak of the radio-frequency
oscillator, the amplitude of oscillation may be set
to a predetermined value. Two output systems are
provided. A capacilance attenuator network, the
outpul impedance of which is that due to 200 uguf,
provides & continuously variable voltage which can
be connected to a receiver by a shielded connecting
cable in the conventional manner. In addition, a
plug to which a rod-type antenna may be connected
is maintained at 1 volt above ground.

Range of Qutput Voltage: The oulpul voltage
at the antenna terminals is 1 volt. The voltage
al the ontput terminal is continuously variable from
5 Lo 10,000 microvolts.

Accuracy of Qutput Voltage: The accuracy of
the voltage at Lhe antenna terminals up to fre-
quencies of 10 megacyelesis +£5%:; up to frequencies
of 30 megacyeles, +209,. The accuracy of the voll-
age at the ovrpur terminal up to 10 megacyeles is
+10%: up Lo 30 megacyeles, +30%: above 30 Me,
no brief stalement as Lo the voltage accuracy would

be useful, since the error introduced by connecting
any lead to the output of the generator is much
greater than that inherent in the instrument itself.
The greatest care has heen taken, however, to
obtain the best possible accuracy up to the upper-
frequency limit of the generator.

Modulation: The internal modulating oscillator
is adjusted to 400 cyeles to within +59. Oscillator
units for other internal modulation frequencies can
he built to order. Provision has been made for ex-
ternal modulation (up to frequencies of 200 ke).
When the grid-current meter is set at the proper
point the modulation is between 209, and 40%.

Accessories: A shielded connecting ecable and 13
inductors with storage rack are provided, as well
as an antenna which is in three sections to provide
different values of ficld strength.

Tubes: Two 31-type Lubes, supplied with instru-
menl.

Power Supply: Two No. 6 dry cells and four 43-
volt Burgess No. 3308 batteries or equivalent.
Balteries are not supplied with the instrument.
Mounting: The unit is mounted on a black crackle
aluminum panel and placed in a shielded walnut
cabinel. Space has been provided inside the eabinet
for batteries and inductor storage rack,
Dimensions: (Width) 1834 x (height) 9 x (depth)
1614 inches.

Net Weight: 40 pounds, withoul batteries: 5714
pounds, with balteries.

Type Code Ward Price
MR | s e S s e S TS s DENSE [ $300.00
| Frequency Calibration (per Inductor) . 3.00

*Frequency calibrations supplied only when specifically ordered with the instrument. Use code word pExsEcorvE when the entire

set of 18 induetors is to be calibraled.
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CATHODE-RAY OSCILLOGRAPHS

MODULATION AND DISTORTION MEASUREMENTS,
OSCILLOGRAPHS, AND FILTERS

TYPE 528 CATHODE-RAY OSCILLOGRAPH

Complete Tyre 528 Cathode-Ray Oscillograph

This cathode-ray oscillograph offers im-
proved operation over the equipment de-
scribed beginning on page 107. The tube is
of the high-vacuum type with hot cathode
designed for electrostatic deflection of the
beam. Focusing is accomplished by means
of electric fields rather than by the gas
content of the tube, providing a convenient
method for changing the brilliancy of the
pattern. Excellent visual and good photo-

graphic characteristics are provided by
the willemite screen.

The complete Type 528 Cathode-Ray
Oscillograph consists of three units: the
Typr 528-A Cathode-Ray Tube, the Tyre
579-A Tube Mounting, and the TypE 580-A
Power-Supply Unit. For more information,
see the following specifications and the
June-July, 1933, General Radio Experi-
menter.

SPECIFICATIONS

Brilliance: Patterns are brilliant and are easily
visible in daylight.

Photographs may be taken of single transits of
the spot across the screen at velocilies up to 400
inches per second, using verichrome-type film and an
f./4.5 lens. Slightly greater velocities can be recorded
on supersensitive panchromatic film (3000 volts).

Fluorescent Screen: Willemite, giving a green
trace of excellent visual and good photographic

Useful diameter of screen, 614 inches.
Voltage Sensitivity: The voltage sensitivity for
either pair of deflecting plates is inversely propor-
tional to the anode voltage and is 120 d-c volts per
inch and 20 d-¢ volts per inch for anode potentials
of 3000 volts and 500 volts, respectively.

brilliance.

Impedance of Deflecting Plates: IMour sepa-
rate plates are provided for deflecting purposes.
The capacitance across cither pair of plates is so

528-A Cathode-Ray Tube
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small as to be negligible up to approximately 100 Me
(where the inductance of the connecting wires be-
comes appreciable).

Tube Mounting: The Tyer 579-A Tube Mount-
ing is a universal mounting for holding the cathode-
ray tube and for making connections between it and
the Typre 580-A Power-Supply Unit. It has a number
of features which facilitate the use of the oscillo-
graph and prolong tube life by minimizing the
danger of accidental burnout and breakage. The
mounting is supplied complete with plug-in cable
for making all connections to the Typr 580-A Power-
Supply Unit. .
Power-Supply Unit: The Tyee 380-A Power-
Supply Unit supplies from the 110-volt, a-c line all
the voltages needed for the operation of the Tyre
528-A Cathode-Ray Tube. Anode Voltage, adjustable
between 500 volts and 3000 volts, and is indicated
by meter on panel. Focusing Voltage, adjustable
between 7% and 25% of anode voltage. Negative
Grid Vellage, adjustable between 0 and 15% of the
anode voltage. A jack plate is mounted on the panel
to which external modulating voltage may be
applied. Cathode-Heater Supply, 60 cycles, a-c;
maximum of 3 volts and 3 amperes. A rheostat and
ammeter are parl of this circuit.

The power supply unit is mounted on a black
crackle aluminum panel in a well-ventilated metal

cabinet and supplied with a 7-foot attachment
cord. The controls not often adjusted are covered
by a hinged door.

Terminals: Jack-top binding posts connected by
flexible leads to the deflecting plates are mounted on
the top of the Typr 579-A Tube Mounting. A ground
binding post is provided.

Tube Life: The Type 528-A Cathode-Ray Tube
is guaranteed for 500 hours of operation or for one
vear, whichever comes first.

The guarantee is void if the tube is abused,
handled carelessly, operated at voltages grealer than
those recommended in the instruction book, or used
in any other than a General Radio Power-Supply
Unit,

Rectifier Tube Required: One Tyre 143-D
Rectifier Tube, furnished with the power supply.
Power Rating: 105-115 volts, 50-60 cycles, a-c;
100 walts, maximum,

Dimensions: Typer 528-A Cathode-Ray Tube,
(diameter) 7 inches x (length) 2114 inches, over-all.
Tyre 579-A Tube Mounting, (length) 25 x (height)
934 x (depth) 934 inches, over-all, exclusive of
cable. Typre 580-A, (width) 1914 x (height) 91¢ x
(depth) 1034 inches, over-all.

Net Weight: Type 579-A, 1814 pounds, including
Tyre 528-A Tube and cable. Tyre 580-A, 3614
pounds.

Type Description Code Word Price

528 | Cathode-Ray Oscillograph.................. ‘ CALYX $330.00
Component Parts of Type 528 Cathode-Ray Oscillograph

Type Deseription Code Word Price
528-A Cathode-Ray Tube. ... ....................| camEeL $115.00
579-A THha MOBRTIOE: < - s oo rrinms s T vk wats COFIN 45.00
*580-A Power-Supply Unit..... .. .. CULPA 170.00
143-D | Rectifier Tube. ... ... FAIRY | 3.00

*Can be used with cathode-ray tubes of other manufacture which have voltage requirements in the ranges
listed on this page for the Type 580-A Power-Supply Unit.

TYPE 635-A ELECTRON OSCILLOGRAPH

This instrument is a complete cathode-
ray oscillograph and power supply built
into a single cabinet, thus combining
simplicity and reliability of operation with
low cost. The tube is of the high-vacuum
type designed for electrostatic deflection

of the beam. The oscillograph is readily
portable and is ideal for use in the labora-
tory and in the field. For more informa-
tion, see the following specifications and
the June-July, 1933, General Radio FEa-
perimenter.

General
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CATHODE-RAY OSCILLOGRAPHS

AL the left is shown the complete Type 635-A
Electron Oscillograph (Llube and power supply
mounted in one cabinet). The Tyre 635-P1
Cathode-Ray Tube itself is illustrated above

SPECIFICATIONS

Brilliance: Patterns are brilliant and are easily
visible in daylight.

Photographs may be taken of single transits of
the spot across the sereen at velocities up to 11
inches per second, using verichrome-type film and
an f./4.5 lens. Velocities twice as greal can be
recorded on supersensitive panchromatie film, (Ae-
celerating polential, 1000 volts.)

Fluorescent Screen: Willemite, giving a green
trace of excellent visual and good photographie
brilliancy. Useful diameter of screen, $ inches.

Voltage Sensitivity: Approximately 75 d-¢ volts
per inch for one pair of deflecting plates and 100
d-c volts per inch for the other.

Impedance of Deflecting Plates: The capaci-
tance across either pair of deflecting-plate terminals
as measured at the panel of the oscillograph is from
35 upl to 45 pul.

Frequency Characteristic: Theoretically, there
is no limit to the frequency which may be applied to
the deflecting plates of the tube. Since the leads to
the deflecting plates are nol brought out separately
but are brought out together through the base of the
tube, interaction between these circuits results at
high radio frequencies, causing an error in amplitude
and phase. The actual resonant frequency of either
deflecting-plate circuit is in the neighborhood of
45 Me.

Tube Mounting: Cathode-ray tube and power
supply are placed in a walnul ecarrving case. access

to the tube being obtained by removing four thumb-
SCrews.

Power Supply: All of the voltages necessary are
obtained from the self-contained power supply which
operates from the 110-volt, a-¢ line. Anode Vollage,
remains fixed at 1000 volts. Foeusing Veoltage, ad-
justable between 0 and 800 volts either positive or
negative by reversing the connections. Cathode-
heater supply, 60 cycles, a-c; maximum of 2.5 volts
and 2.2 amperes. Adjusted by means of a rheostat
inside the cabinet. Supplied complete with ox-
orr switch and 7-foot attachment cord.

Terminals: Jack-top binding posts, mounted on
the panel of the oscillograph as shown in the illustra-
tion.

Tube Life: The cathode-ray tube is guaranteed for
300 hours of operation or for six months, which-
ever comes first.

The guarantee is void if the tube is abused,
handled carelessly, operated at voltages greater than
those recommended in the instruction book, or used
in any other than a General Radio Power-Supply
Unit.

Rectifier Tube Required: One Type 143-D
Rectifier Tube, supplied with the instrument.

Power Rating: 105-115 volts, 50-60 cyeles; 25
watts.

Dimensions: (Height) 1314 x (width) 16 x(depth)
614 inches, over-all.

Net Weight: 1914 pounds, including tubes.

Type Deseription i Code Word Price B
635-A Electron Oscillograph. .. .. .. ... I CUPID | $80.00
REPLACEMENTS
iy Type Deseription Code Word Price
635-P1 Cathode-Ray Tube................ I CURLY $20.00
143-D RectIBer TOBe. ..o oo nmsismiesimg FAIRY | 3.00
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TYPE 636-A WAVE ANALYZER

General
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This harmonic analyzer can be con-
sidered as a wide-range, direct-reading
voltmeter which responds to one very
narrow band in the vicinity of any fre-
quency between 20 and 16,000 cycles, as
chosen by the 8-inch dial which is direct-
reading in frequency. The analyzer con-
tains a heterodyne oscillator, balanced
modulator, and 50-ke quartz-crystal filter
and amplifier. The voltmeter range is from
less than one millivolt to two hundred
volts by means of a multiplier switch and
an external multiplier. The accuracy of
the voltmeler reading is five per cent. The
instrument has a high input impedance.

For more information, see the following
specifications and the June-July, 1933,
General Radio Experimenter.

SPECIFICATIONS

Frequency Range: 20 to 16,000 eyeles.

Voltage Range: 1 millivolt to 200 volts. The meter
in conjunction with its multiplier has a full-scale
range of 0,001, 0.002, 0.005, 0.010, 0.020, 0.050, 0.1,
0.2, 0.5, 1, and 2 volts. An external 100 to 1 multi-
plier is provided to increase the input impedance,
and to extend the range to 200 volts. Range with
multiplier, 0.1 volt Lo 200 volts.

Voltage Accuracy: Within 5% on all ranges ex-
cept on the 1-mv and 2-mv (full-scale) settings of
the multiplier switch where the accuracy is within
10%. Spurious voltages due to higher-order modu-
lation products introduced by the detector are
suppressed by at least 70 db.

Input Impedance: 100,000 ohms; 10 megohms
with the external multiplier. The 100 to 1 external
multiplier is well shielded and has such a high input
impedance that the analyzer may be connected al-
most anywhere in a circuit without using series con-
densers or taking any other precautions usually

Accuracy of Calibration: The frequency scale of
the main tuning control is individually engraved
and is approximately logarithmic over its full spread
of almost 18 inches. For one year from the date of
purchase, the calibration can be relied upon to with-
in 2% when the analyzer has been carefully set to
Zero.

Selectivity: Discrimination, 40 db for 40 cveles
separation; 60 db for 90 eyeles.

Tubes Required: Three 41-type, two 78-type, and
one 37-type tubes, supplied with the instrument.

Power Supply: The filament supply is obtained
from a G-volt storage battery by means of cable
provided. The plate supply is obtained from three
43-volt Eveready No. 872 batteries or equivalent,
space for which is provided in the lower compart-
ment of the instrument. Batteries are not included
in the price of the instrument.

Dimensions: (Height) 2714 x (width) 21 x (depth)
12 inches, over-all

necessary with harmonic analyzers. Net Weight: 68!5 pounds.
Type Code Word Price
036-A s masse ABOVE $490.00*

*With tubes and multiplier, but without batteries.
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MICROVOLTER

METERS

TYPE 546-A MICROVOLTER

This instrument provides a convenient
method for obtaining small, known audio-
frequency voltages when a voltage large
enough to be determined accurately is

connected to the input. For more informa-
tion, see the following specifications and
the June-July, 1933, General Radio
Faperimenter.

SPECIFICATIONS

Power Source: An oscillator capable of maintain-
ing about 9 volts across 7000 ohms is connected to
the input terminals and adjusted until the meter
connected across Lhe secondary of the input trans-
former indicates 2 volts, the “reference voltage.”
When this “reference voltage” is maintained at
2 volts, the open-cireuit outpul voltage is given by
the settings of the attenuator and two multiplier
swilches. Other reference levels produce propor-
tional deviations in output voltage from the cali-
brated values.

Output Voltage Range: From 1 volt to 1 micro-
volt for a “reference voltage” of 2 volts.

Output Impedance: The internal outpul im-
pedance of 200 ohms must be taken into account
when supplying voltage to low-impedance loads.

Input Transformer: The transformer is designed
to have a reasonably flat characteristic over the
frequency range, but since it precedes the voltmeter,
its losses do not enter into the measurements.

Type

Accuracy: The following accuracy data represent
the largest errors that will be encountered even under
unfavorable conditions of operation. When voltage
ratios only (and not absolute voltages) are being
measured, the accuracy above 100 microvolls is
within 29, since it depends only on the accuracy of
the attenuation nelworks. The error is somewhat
grealer for smaller output voltages. (See curves in
the June-July, 1933, General Radio Experimenter.)
In absolute voltage measurements, the accuracy
and frequency characteristics of the copper-oxide
voltimeter must be taken inlo account.  For output
voltages greater than 100 microvolts, the error in-
creases slightly with frequency, being less than
10 9% at 1000 evcles,
12.5% at 5000 eycles,
17 9 at 10,000 eyeles.
Dimensions: (Length) 10 x (width) 715 x (height)

5%4 inches, over-all.

Net Weight: 834 pounds.

Code Word Price

546-A

CROWN $70.00
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TRANSFORMERS

TYPE 541-D OUTPUT TRANSFORMER

Designed as an output transformer for
use with two 2A3-type tubes in a balanced
(push-pull) stage. For more information,

see the following specifications and the
April-May, 1933, General Radio FEa-
perimenter.

SPECIFICATIONS

Voltage Ratio: The voltage ratios from the whole
of the primary to the three secondary taps are,
respectively, 24:1, 33:1, and 47:1 for the taps
marked 8, 4, and 2.

Frequency Range: The voltage ratio from 20
eyeles to 12,000 cyvceles lies between 0and —2db of its
value over the flat portion of the characteristic. At
10,000 eycles, the response is only 0.3 db below that
at 400 cycles.

Load Impedance: The correct load impedance for
the 2A3 tubes varies, depending whether fixed bias
or self-bias is used. The following table shows the
impedance ranges which may be connected to the
various taps on the transformer secondary for both
conditions of the tube bias.

Load I'mpedance Terminals to Which

( Self-Bias) (Fized Bias) Load ts Connected
1.5- 3 ohms 1- 2 ohms 0-2
8 - 5.7 ohms 2~ 4 ohms 0-4
5.7-12 ohms 4-10 ohms 0-8

Type

Impedance Range: The transformer is de-
signed for operation from an impedance of 1400-1500
ohms which is the equivalent of two 2A8-type tubes
in push-pull. Actually, the transformer will operate
over a range of 700 ohms to 2000 ohms with no
appreciable change in the frequency characteristie.

Primary Winding: The average inductance of
the whole primary is about 12 henrys for low signal
volumes. AL high signal levels, this inductance may
be as high as 15 henrys. The approximate resistance
of the whole primary winding is 65 ohms.

Secondary Winding: Tapped to malch imped-
ances from 1.5 to 12 ochms. The approximate resist-
ance of the whole secondary winding is 0.5 ohm.

Mounting: The transformer is mounted in a stand-
ard Model B drawn-steel, wax-filled case shown on
page 140,

Dimensions: (Length) 314 x (width) 2184 x
(height) 414 inches. over-all.

Net Weight: 314 pounds.

Code Word

Price

541-D

TULIP $7.50

INPUT

- -8, (3s0v)

AMPLIFIER

-8, (3e0v)

Typical high-quality audio amplifier circuit employing General

Radio transformers and 2A3-type tubes.

The Tyee 541-D

Transformer is described above and the Tyepe 541-J Transformer
is listed on page 143

General
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DIALS

SWITCHES, DIALS, AND ACCESSORIES

TYPES 704 AND 706 PRECISION DIALS

These dials are for use wherever the dial
setting must be determined with a high degree
of accuracy. The scales are individually machine
engraved, which results in very fine lines ac-
curately spaced. The scale turns in the same
direction as the slow-motion knob. An adapter
is furnished which permits the dial to be in-
stalled on a Y4-inch or 24-inch shaft, Only one
additional hole is necessary to mount the dial.
An indicator is furnished with each dial. The
Tyre 519-A Dial Lens (see page 153) may be
used to make possible the reading of the dial
to a higher degree of precision.

® 4-INCH DIAMETER PRECISION DIALS

Typr 704-D>

N __ Dial - Friction Net Code
Type Are Divisions Drive Ratio Weight Word Price
704-C 180° 200 1:6 9 ounces ‘ DABRY $7.50
704-D 270° 300 | 1:6 9 ounces DATRY 7.50

@ 6-INCH DIAMETER PRECISION DIALS

_ Did - Friction Net Code
Type Are Divisions Drive Ratio Weight Word Priee
706-C 180° 300 l 1:8 1 pound DASHY $8.00
706-D 270° 450 _ 1:8 1 pound DATUM 8.00

Type 706-C Precision Dial with

Type 519-A Dial Lens

Hlustrations

4 actual size

Friction drive licensed under
7. S, Patents 1,718,146 and 1,744,675
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@ 234-INCH DIAMETER — TYPE 702 FRICTION-DRIVE DIALS

All illustrations

FRICTION-DRIVE AND PLAIN DIALS

Tyrrs 702-A and 702-1

The dialsillustrated on
this page are |)I'n\"||]|_>li
with the fluted, polished
bakelite knobs described
on the opposite page.
The scales are photo-
etched, nickel-silver, in-
sulated from the shaft
h_\' the bakelite knob.

Two sizes are avail-
able, wilh or without
friction drive, and with
the scale spread over
cither 150° or 270° An
indicator and a drilling
template are furnished
with each dial.

Tyres 710-B and 710-G

.\'}.u.;_l".‘ Dial Friction-Drive Net Code

Type Diameter Are Divisions Ratio Weight Word
702-A iin. | 180 100 1:3.3 t 0z DIACK
702-B 14 in. 270° 100 1:3.3 4 oz. DIBOG
702-F 35 in. 180° 100 1:3.3 t oz. DIFAG
702-G 3% in. 270° 100 | 1:5.3 t 0z. DIGOD
2%-INCH DIAMETER — TYPE 710 PLA_lN_DL“\LS
710-A 4 in. 180 100  |osuwanasns 215 oz, DIALY
710-B i in., 270° 100 214 oz. DIBIN
710-G 3% in. 270° 100 214 oz. DIGUT
4-INCH DIAMETER — TYPE 703 FRICTION-DRIVE DIALS
703-A 14 in. 180° | 100 1:5 8 oz. DIANT
703-B L4 in. 270° 200 1:5 S oz. DIBUT
703-F igin, 180° 100 1:5 S oz. DIFUN
703-G dgin. 270° 200 | 1:5 S oz. DIGUM
4-INCH DIAMETER — TYPE 717 PLAIN DIALS
717-A 1y in. 180° 100 e — 3 O%. DIARM
717-B 14 in. 270 200 oy il 5 0. DIBAR
717-F 3¢ in. 180° 100. | Loooawicssive 5oz DIFIT
717-G 35 in. 270° 200 5 0z DIGAR

L4 actual size

Price

e

RS ECET
o n

o q

Ll
-

00
00
.00

$2.00
2.00
2.00
2.00

il

.
=

o n
=

=

1.

General

Friction drive licensed under U, S. Patents 1,719,146 and 1,744,675

Tyres 708-A and 703-F

Tyres 717-B and 717-G
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TYPE 637 FLUTED KNOBS

The newly designed knobs illustrated
below are of polished black bakelite. All
edges which come in contact with the fin-
gers are rounded. Knobs are available
with either a white pointer of non-con-

ducting material, which may be pried off
if desired, or with a wide-flanged skirt
with a white engraved index line. All of
these knobs have two setscrews to insure
permanent setting of the knobon the shaft.

1%-INCH DIAMETER

L+ Shaft
T'ype Diameter — Net Weight Code Word Price
637-A ‘ 14 inch 14 ounce NURLNOBANT £0.25
637-B 4% inch 14 ounce NURLNOBBOY .25
po 154-INCH DIAMETER
Shaft
Type Diameter  Net Weight Code Word Price
637-G ‘ 14 inch J 1 ounce NURLNORGUN £0.35
637-H 3¢inch | 1ounce | NURLNOBHAT | .35
154-INCH DIAMETER
| Shaft
Type Diameter ~ Net Weight Code Word Price
- : : :
637-J ’ 14 inch 2 ounces | NURLNOBJIM ‘ $0.40
637-K 35 inch 2 ounces | NURLNOBKOP .40
(Diameter of skirt, 2 4s inches)
234-INCH DIAMETER
Shaft
Type Diameter  Net Weight Code Word Price
637-P ‘ I{ inch 3 ounces | NURLNOBPIG $0.40
637-Q | 5 inch 3 ounces NURLNOBQUO .40
235-INCH DIAMETER
Shaft
Type Diameter  Net Weight Code Word Price
637-R 14 inch ‘ 4 ounces NURLNOBRAM $0.50
637-S 35 inch 4 ounces NURLNOBSUM .50

(Diameter of skirt, § inches)

All illustrations 14 actual size
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DIAL PLATES

Genera|

TYPES 522-A, 318-A, AND 523-A DIAL PLATES

The metal dial plates illustrated below
havephoto-etchedscales with raised nickel-
silver markings on a flat black back-
ground. The screws supplied with the
various General Radio rheostat-poten-

tiometers hold the respective dial plates
in place on the panel. Tyres 522-A and
318-A Dial Plates have twenty divisions
and Typre 523-A has fifty divisions. Com-

plete specifications are given below.

TYPE 522-A TYPE 318-A TYPE 523-A
SPECIFICATIONS
Type: 522-A 318-A 523-A
Divisions: 20 around 254° 20 around 303 50 around 208°

For Use with Typrr 801-A Type 214-A Tyre 214-A
these Rheostats: Typre 410-A Tyre 314-A Tyre 314-A
Tyre 333-A Tyre 333-A

Tyre 371 Tyer 871
Tyre 471-A Tyre 471-A
Suitable for Tyre 537-A Tyer 187-D Tyre 537-C
Use with Tyre 637-A Tyre 587-B Tyre 587-K

these Knobs: Tyre 637-B Tyre 537-J

Dimensions:

Net Weight:

Tupe

522-A
318-A
523-A

212

Tyre 637-G
Tyre 637-H
Tyre 637-]
Tyre 637-K

See price list

2 ounce 1 ounce

Diameter Code Word

2inches |...... ... o DOGMA
3 dncheod | ies e amasasnim DEVIL
315 inches o T — DOILY

1 ounce

Price

$0.35
.35
.35



INDUCTORS
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TYPE 679 INDUCTOR

Typr 679-B

This plug-in inductor is wound with
copper tubing on glazed porcelain sup-
ports and is suitable for use in power
oscillators and amplifiers. Coupling wind-
ings can be wound on the outside of the
supports by the user. Inductor is supplied
complete with copper clips and three
jumbo plugs in a porcelain plug base for
use with Typr 680-J Jack Base. Two sizes
are available; see specifications.

T

Tyre 679-A

Tyre679-A Type679-B

Turns 12 7and 4
Number of sections 1 2
Inductance 10zh 2uh, 1.5xh
Clips supplied 3 +
Tyer 674-P Plugs supplied 3 3
Outside diameter of cotl 5% in. 314 in.
Length, over-all 714 in. 714 in.
Hewght, over-all 814 in. 634 in.
Depth, over-all 614 in. 44 in.
Net weight 314 Ibs. 234 lbs.

Mounting: The terminal plate of each inductor is
fitted with three Typre 674-P Plugs so thal the whole

A : . P
SPECIFICATIONS unit may be plugged into a Tyre 680-J Jack Base.
Tubing: 14-inch copper, nickel plated to prevent  Four additional plugs may be added to terminal
tarnish. plate of inductor il desired. (See illustration.)
Type Code Word Price
s e S e CANAL $7.50 *
B7978 vl | e e ok e g d B CANDY 6.50 %

*Does not include Tyrr 680-J Jack Base shown in illustration.

TYPE 680-J

This jack base is for use with the Tyre
679 Inductor, and is supplied complete

JACK BASE

with three jacks arranged to fit plug base
of inductor. (See inductors above.)

SPECIFICATIONS

Jacks: Three Type 674-J Jacks are supplied.
Material: Moulded porcelain.

for additional Typre 674-J Jacks. (See illustration. )
Dimensions: (Length) 74 x(width) 2}4 x (height)
1 inch, over-all.

Mounting: Two holes are provided for mounting
jack base on baseboard; four holes in porcelain base Net Weight: 10 ounces.

Price

$1.25

Type Code Word

680-J

CANOE
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TYPE 677 INDUCTOR FORM ASSEMBLY

The Tyee 677-U Inductor Form is
made of moulded porcelain having low
losses. The coil is wound on six heavy
ribs. Spacers, plug base, and jack base
are available so that the inductor may be
plugged into the circuit. The necessary
machine screws, lead washers, and nuts
supplied with the Type 677-P1
Inductor-Form Spacers. Plugs and jacks
are furnished with the plug base and jack
base, respectively. A series of small holes
along one of the ribs of the inductor form
is provided in order to facilitate winding.

are

SPECIFICATIONS

Winding Dimensions: (Diameter) 214 x(length)
3 inches, provided with 21 V-cut threads, permitting
use of any wire size up to No. 10 B. & 8. gauge.

Dimensions: Type 677-U Coil Form, (outside
diameter) 2145 x (length) 424 inches. Typrr 677-P1
Inductor Form Spacer, (diameter) L4 x (length)
1 inch. Type 678-P Plug Base, (length) 434 x

(width) 134 x (height) 134 inches, over-all (includ-
ing plugs). Tyre 678-J Jack Base, (length) 434 x
(width) 2 x (height) 2% inches, over-all (including
jacks).

Net Weight: Tyre 677-U, 10 ounces. Tyre 677-P1
(per pair), 2 ounces. Type 677-P, 4 ounces. Typr
677-J, 4 ounces.

Type Description Code Word Price

. | )
677-U Coil Form........................... . MIMIC $0.35
677-P1 Coil Form Spacer (2 Required). .. ... MINIM .30 (for two)
678-P | Plug Base with 7 Type 274-P Plugs ..........| avor 70
678-J | Jack Base with 7 Tyer 274-J Jacks...........| MINNY .65

TYPE 177 INDUCTOR FORM AND SHIELD

Although originally designed for use
with Type 661 Unit Panels, the Typr
177-B Inductor Form and the Tyre 177-K
Shield are generally useful for winding
high-frequency inductors.

The inductor form is moulded bakelite
and, to provide large contact area, is

supplied with eight Typre 274-P Plugs
any of which may be removed when not
required by the circuit. The aluminum
shield is in two parts as shown in the il-
lustration. The inductor form can be used
with or without the Typre 177-K Shield in
the Tyre 661-P10 Jack Base.

General



INDUCTOR FORMS
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Type 177-B Inductor Form and Tyee 177-K Shield

SPECIFICATIONS

Dimensions: Tyrs 177-B Inductor Form, (diam-
eter) 285 x (length) 3 inches, over-all (including
plugs). Type 177-K Shield, (diameter) 24 x
(length) 284 inches, over-all.

Winding Form Dimensions: (Length) 134 x
(diamelter) 114 inches.

Net Weight: Tyre 177-B, 2 ounces. T'yrr 177-K,
2 ounces,

b

The above assembly for use with Typr 661 Unit

Panels (see page 216) consists of the Tyes 177-B

Inductor Form, the Tyrs 177-K Shield and a Tyre

661-P11 Cover Plate. Many uses for this inductor
form will suggest themselves

Type Deseription Code Word Price
177-B Inductor Form (with 8 plugs) . ............. INDUCTRBOAT ‘ $0.85
177-K Shield: (o ipovns pemmes FEubas iR INDUCTKEMP .65

VACUUM-TUBE SOCKETS

Seven-prong sockets are now available
for both the small and the medium 7-pin
bases. The sockets are of moulded hakelite
and are equipped with soldering-lug
terminals as shown in the illustration. A
cenler mounting hole is provided in addi-
tion to the two outer ones. (The price of
the Type 444 Small 6-Prong Socket has
been reduced. See price list below.)

SPECIFICATIONS

Dimensions: (Diameter) 2% inches, (height)
74 inch, over-all.
Net Weight: 2 ounces.

Type Descriplion Code Word Price
444 Small 6-prong: |..icoaiiiaeionen e NOVEL $0.40
647-A Small 7-preng = |ocoaamomumeaadsieg GIPSY 40
647-B Mediam 7-profg’ |ucesomesiammsis iemsins GUNNY .40
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216

TYPE 661 UNIT-PANEL EQUIPMENT

SPECIFICATIONS

Dimensions: Tyre 661-P10 Jack Base, (length)

314 x(width) 3x(height) 1 inch, over-all, exclusive

of the 84g-inch spacers provided for panel mounting.
Net Weight: Tyrr 661-P10 Jack Base, 6 ounces.

The General Radio Company has avail-
able relay-rack unit-panel equipment and
associated apparatus to enable transmit-
ters, receivers, and experimental setups
to be assembled at will. When the assem-
bly no longer is needed, the equipment
can be easily disassembled and converted
into another setup without disfiguring
any of the apparatus. Plenty of 14-inch
holes and mounting plates are provided
so that almost any conceivable layout
may be accommodated. This equipment
is intended for use by amateurs, bul is
readily adapted to laboratory and other
needs.

If you are interested in such apparatus,
write for Bulletin No. 935-G, which de-
scribes completely this new equipment.
For convenience, code words and prices
are listed below.

Specifications are given here for the
Tyre 661-P10 Jack Base because it can
be used in conjunction with Type 177-B
Inductor Form and the Tyre 177-K
Shield. (See page 214.)

Type Description Code Word Price
060-A | Universal Relay Rack . .. .. .... ... NINNY $5.00
661-A URIt PABEL oo nmwiss samasad i UNIPANALLY 6.00
661-B Unit Panel . .. ... ............ UNIPANBOAT 4.00
661-C Unit Panel (with speaker). ... UNIPANCOME 8.00
661-K End- and Base-Plate Assembly|........... ... UNIPANKEMP 5.00
661-L End- and Base-Plate Assembly UNIPANLOUT 4.00
661-R DustCover.........cc.vvvuun UNIPANREAM 2.00
661-S Dust CoYRh: i niviiss oz save vveesatas UNIPANSOUP 1.50
661-P1 | Blank Mounting Disc_. .. .. ... .. ... UNIPANPART .15
661-P2 | Three-Ilole Mounting Disc....|.............. UNIPANPERK .20
661-P3 l AAAPLOr DHSC v ity o |G s e s e UNIPANPIKE .20
661-P4 | SEAD BUEON . ouos i smmmmm [iwss e samss | TONTRANDOLE 2 for .05
661-P5 | PR CRATOD... 1o/ cnewiovate o i foimisisniemiom i UNIPANPUNT 2 for .20
661-P6 Mounting Spacer ........... UNIPANSPAC 6 for .10
661-P7 Dial Indicator............ UNIPANPAIL .25
661-P8 34-in. Bushing .. ............ cvnacne s ONIPANPIRT 4 for .10
661-P9 Hg=in. Bushing . ............|...... UNIPANPROW 3 for .10
661-P10 JREKBABE - i st el e e b e UNIPANBASE 1.50
661-P11 | CoverPlate . ........... via]isinasaisaiais]| UNIPANPILE | .20

General



PORCELAIN INSULATORS
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PORCELAIN INSULATORS

CLEARANCE TYPE 674-J
FOR J4° TERMINAL _+ JACK

B27=A
o A
v \

Type Description Net Weight Code Word Price
628-A J Do LTTE 1Y 1) O RN e O S 6 ounces ! MEDAL £0.30
627-A Jack-Top Insulator. .. ... ... . st 7 ounces MAYOR .60
629-A Lead-In Assembly ... ................ 14 ounces MERCY .90
630-A Single-Terminal Stand-Off Insulator 2 ounces EDUCE .10
630-B Double-Terminal Stand-Off Insulator| 3 ounces EGRET .20
630-C Triple-Terminal Stand-Off Insulator 4 ounces EJECT . .25
260 WAILINSUIREOr s icoli sowmamnismeians 2 ounces CONIC ‘ .20

All insulator assemblies are supplied with wood screws and the lead washers so necessary to prevent breakage.
KNOBS AND PANEL TERMINAL INSULATORS
i
Tyre 202-Y Tyee 274-Y Tyre 274-Y Panel Terminal

Type 138-VD
Binding Post

Type 274-7 Insulators with
Panel Terminal Insulators Tyre 138-VD Binding Posts

Typr 202-7
Switch Knob

Type Description Code Word Price
202-Y Switch Knob (3¢-inch shaft). ....................... swiTcHARMY | $0.40
202-Z Switch Knob (14-inchshaft). ....................... SWITCHBURG 40
138-VD | Long-Shank Binding Post (10-32).................... STANPARFUN .20
(For use with Panel-Terminal Insulators) '
274-Y Black Bakelite Panel Terminal Insulators.. .. ......|STANPARBEL .16 per pair
274-7. Low Loss (Yellow) Bakelite Panel Terminal Insulators| staxparHOD .24 per pair
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INDEX BY TYPE NUMBER

Type
106
107
125
153
187
188
156
166
177
200
202
202
210
213
214-A
216
219
229
224
220
240
241
246
247
249
260
268
269
274
274
274-NC
202
293-A
203-P
208
301-A
310
314-A
S17
318-A
320
330
353-A
334
835-Z
337
338

338-P
339
540
345
349

218

INDEX BY TYPE NUMBER

Ttem *Page
Standard Inductance 4
Variable Inductor 42
Phantom-Antenna Rcmslor 27
Standard Resistance . 13
Knobs . 158
Binding Posts 157,217
Socket { . 159
Telephone Transformer . 145
Inductor Form and Shield . . 214
Variac 180, 181
Switeh . 148
Switeh Knob . . 217
Ratio-Arm Box . 93,200
Audio Oscillator o 5 18
Rheostat and Potu:lmmcler . 25,186
Capacity Bridge 83
Decade Condenser . 41
Precision Condenser 30, 32
Precision Wavemeter 58
Galvanometer Shunt 94
Capacity Meter . =ow Y
Microphone Hummer . 75,195
Variable Air Condenser 33
Variable Air Condenser 36
Attenuation Box .14
Porcelain Insulator . 160, 217
Variocoupler . +h
Variometer 45
Plugs, Jacks, and \iounlmg anes . 155
Panel Terminal Insulators . . a7
Shielded Conductor . 156
Audio-Frequency Tmnsfurmu.rs 141, 143
Universal Bridge 81
Accessories . B§
Meter Mountings o« 189
Rheostat and Pulcnlwlurlc . 26, 187
Dials . g . 151
Rheostat and Potentwmcler . 18
Dials . 151
Dial Plate 149, 212
Altenuation Box 14
Iilter Section . 126
Rheostatl and Potenhometer . 184
Variable Air Condenser 37
Variable Air Condenser . =
Switch . 3w . 148
String Oscﬂlograph and  Vibration
Galvanometer ‘ . 118
Accessories and Replacements . . 115
Switeh . 149
Rheostat . .
Audio-Frequency Transformer . 148
Socket . 159

General

Type Item *Page
358 Wavemeter . G4
350 Variable-Ratio Tmnsl‘ormer . 145
368 Variable Air Condenser 30
371 Rheostal and Polentiometer 2%
376 Quartz Plates . 54
377-B  Low-Frequency Osmllalor : 72
379 Radio-Frequency Chokes 147
480 Decade Condenser Unit 40
383 Portable Capacity Bridge . 86
384 Portable Radio-Frequeney Oscillator 77
384 Inductors . 3

407 Synchronous g]luttcr . 119
407-P1 Shutter Wheel . . 120
408-A  Camera . 116
408-P  Accessories . 118
409 Camera Shelf . 119
410-A  Rheostat and I’otentmmetc . 2
418 Dummy Antenna . 105
419-A  Rectifier-Type Wav emeter T |
426-A  Thermionic Voltmeter . 129
429 Attenuation Box e
434-B  Frequency Meter h . 64,193
437 Center-Tap Resistance Units . 147
438 Socket 3 . 159
439 Center-Tap Rc'atslance l mts R U4
444 Socket 159, 215
446 Voltage Divider . . 147
457-A  Modulation Meter W 3 v D
471-A  Rheostat and Potentiometer . 22,186
478-A Cathode-Ray Oscﬂlogrsph Tube . 107
480 Relay Rack . 160
485 Output Meters . 181
484-A  Modulated Oscillator . 194
484-P  Inductors . . 195
488 Alternating-Current \Ieiers . 129
492-A  Oxide Rectifier : ., 138
493 Vacuum Thermocouples . 136
496-BM Power-Supply Unit . . 107
497-A  Tube Mounting . . 107
500 Resistor 5 12
502 Dials . 1581
503 Dials . 151
505 Condenser . 188
506-A  Bedell Sweep Lircmt . s 1
506-P1 Mercury-Vapor Discharge Tube s 148
508-A  Oscillator . 74
510 Decade-Resistance Umt 11
511 Syncro-Clocks ; 66
513-B  Beat-Frequency Osmllator . 69
514-A  Amplifier . . T8
516-C  Radio-Frequency Br:dﬂe . 108
519-A  Dial Lens . 158
520-A Dial Lock . 158

*Catalog G—Pages 1-174. Catalog G, Part 2 — Pages 175-222
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INDEX BY TYPE NUMBER

INDEX BY TYPE NUMBER (continued)

Type ltem *Page
522-A  Dial Plate - 212
523-A  Dial Plate e B . 212
525 Resistor . . s
526 Mounted Rhcobt:tt .uld Polcntmmclcr 185
527-A  Rectifier Filter . . . . . . . 146
528 Cathode-Ray Oscillograph . 208
528-A  Cathode-Ray Tube . o E 208
520 Attenuation Box 4 = EAyllVeess 78
530 Band-Pass Filter . . . . . |, 124
331-A Power Supply . 198
533-A  Rheostat and Pntculmmolcr . 184
534 Band-Pass Filter . 195
5306-A  Distortion-Factor Meter . 128
a37 Knobs 3 : . 158
539 Variable Air ( nnden%r 2o os Ve gl
540 Filament Transformer . 146
541 Audio-Frequeney Transformer 141, 143, 208
544-A Megohm Meter . . . . . . . 201
546-A  Microvolter .07
347-A  Temperature-Control Hm . 56, 192
547-P  Replacements . . . . . . . 57
548-A Edgerton Strohoscope o e ol iD
549-B  Synchronous-Motor Contacl lur . . 179
549-P1 Contactor . . Rl - |
550-P1 Mercury Lamp Hene“n! RS I
552 Volume Control . . . . . . . 17
553 Volume Contrel . . . . . . . 18
559-A Noise Meter , . . . . . . ., 182
561-A  Vacuum-Tube Bridge . 88,200
565-B Transformer . . . . . . . ., 146
568 Variable Air Condenser . . . . 38
572-A  Microphone Hummer . . . . | 195
574 Wavemeter . . . i os e 0@
575-D  Piezo-Electric OS(:l”'ltO'i‘ 48, 49, 538
575-E  Piezo-Electric Oscillator . . . . 108
576-A QuartzBar . . . . . . . . 47
577 Induetor . . .« . . . . . 45
579-A  Tube Mounting . . 204
580-A  Power-Supply Unit . o v 204
381-A Frequency-Deviation Meter . . . 49
381-B  IFrequency-Deviation Meter . . . 108
583-A  Output Power Meter . . . . | 182
585 Audio-Frequency Transformer. . 141, 148
586 Power-Level Indicator . . . . . 154
588-AM Direct-Current Meter . . 188
590 Piezo-Electric Oscillator . . . . 47
591 Temperature-Control Unit . . . . 47
591-P Replacements . . . ., ., . . 57
592-A Multivibrators . . . . . . . a7
593-A TimingUnit . . . ., ., . . . 47
594-A Heat-Control Unit . . . . . . 47
595-A  Power-Supply Unit . . . . . . 47
600-A  Standard-Signal Generator | . 102

Type
601-A
601-P
602
603-A
603-P
604-B
610-A
612-A
613-A
615-A
G16-A
617-A
618-A
619-A
G24
624-P
625-A
G20-A
627-A
628-A
629-A
650
652-A

635-A

635-11

636-A
637
639-A
G42-D
647
650-A
652
653
G54-A
G506
G657
658
661
666-A
674
677
679
680-J
702
703
704
706
710
vavi
738-A
T47-A
756-A

Item
Standard-Signal Generator .
Inductors :
Decade-Resistance Bm\ !
Standard-Signal Generator .
Inductors .

Test-Signal Gun.r.ltor
Ratio-Arm Box

Control Panel n
Beat-Frequency Oscillator

Heterodyne-Frequency Meter .
Heterodyne-Irequeney Meter .

Interpolation Oscillator
Harmonie Oscillator
Heterodyne Detector
Precision Wavemeler
Inductors .

Bridge .
Vacuum-Tube Vol m{'lor
Jack-Top Insulator .
Insulator .

Lead-In Assembly
Stand-Of Insulator .

*Page
99
. 101

96
. 98
. 202
. 200
52
71
. Al
48,50
51
51
52
59
. G0
. 197
. 128
. 217
5 4
21T
217

Capacitance Bridge for Llutrnl\lu

Condensers
Electron Oscillograph
Cathode-Ray Tube .
Wave Analyzer
Fluted Knobs
Variable Air Condenser .
Volume Control .
Socket
Impedance Bridge
Volume Control .
Volume Control .
Decade Voltage Divider
Socket
Socket
Socket X
Unit-Panel Lqmpmrnt 3
Variable-Ratio Transformer
Plugs and Jacks .
Inductor Form Assembly
Inductor .
Jack Base
Friction-Drive Dldlh
Friction-Drive Dials
Precision Dial
Precision Dial
Plain Dials
Plain Dials
Insert Terminal | b B
Temperature-Control Box .
Variable Air Condenser

* Catalog G—Pages 1~174. Catalog G, Part 2 —Pages 175-222

. 199
. 204
. 205
. 206
. 211
. 189

21
. 215
. 308
. 19
. 183
.16
. 159
. 159
. 159
. 216
. 145
. 156
. 214
; 218
. 213
. 210
. 210

153, 209

153, 209
. 210
. 210
. 160
. 192
. 188
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Adjustable transformer ( Variac)

Air condensers, see Condensers

Ammeters, d'Arsonval
direct-current
thermocouple .

Amplifier
transformers .

Analyzer, harmonic

Antenna, dummy .
phantom, resistor

Anti-capacity switch

Assemblies, binding-post
inductor form
standard-frequency

Attenuation boxes
networks o

Attenuator, audio-frequency

Audibility meter g 5

Audio-frequency transformer.

Audio oscillator

Band-pass filters

Bar, quartz

Base, jack .

Bases, mounting .

Beat-frequency oscll]atnr

Bedell sweep circuit

Binding-post assemblies

Binding posts .

Box, attenuation
decade-condenser
decade-resistance

Bridge accessories .
capacity
decade
electroly lm-oondenser
frequency
high-resistance
impedance
inductance
radio-frequency
resistance .
skeleton-type .
universal
vacuum-tube
Wheatstone

Cable, shielded

Calibrated condensers
inductors .
resistors K

Camera, oscillograph .

Capacitance, sce Capacity

Capacitance bridge for electrolytic condensers

Capacitors, see Condensers
Capacity bridges

meter . . .
Cathode-ray mc:]logrnph

power supply

tube mounting
Center-tap resistors

INDEX BY TITLE

*Page
180, 181

. 138

. 138

. 136

P 1
140—145 208
. 206

. . 108

. 27,187

. 149

. 155

i e o« 214
4-7*43 190-191
14-16
14-16

. 207

. . 16
140—]-15 208
. . T8
.124,125
SRR
213,214, 216

. 135,218, 214, 216

51,69,71

« A1l
155, 217
157,217
14-16

41

8

e w3 N
8% 196, 197, 199
. 81,197

. 199

. G4, 193
.. 201
81, 196, 197
81, 196, 197
v %= 198
81, 196, 197
. 197

= ¢ w 81
.. 88,200
81, 196, 197
. . 156
30 32-34, 36
42, 44

8-13

. 116

199

83, 196, 197, 199
87

107 112 I.l'? 203 204

111, 204
111, 204
... 4T

Choke, radio-frequency
Clock, see Syncro-Clock
Coils, see Inductors
Condensers, calibrated
band-spread
decade
fixed . .
high-voltage
loss-measurement of .
Condensers. mica-dielectric
micro
puper—dlelectrlc
precision
short-wave
stralght-lln&frequency
transmitting .
two-section

Contact-type thermocnuplcs )

Contactor for stroboscope
Contacts, switch -~
Control panel .

temperature

volume
(_opper-ox:de-recllﬁer

voltmeter
Coupling devices
Crystals, quartz
Decade bridge

condensers

resistance boxes .

resistance units
Detector, heterodyne .
Dial, friction-drive

lens

lock

plain

p]alc

precision

Dielectric-loss measurement

Distortion-factor meter
Divider, voltage

Dummy antenna .
Edgerton stroboscope

Electrolytic-condenser bri‘dgc-

Electron oscillograph .
Fader
Field-strength mcasurcment
Filament transformer .
Filter, band-pass
cleetric-wave .
rectifier
section
Frequency mcasurement
meter .
monitor
standards
Friction-drive dials
Gain control, master .
mixer .

General

*Page
. 147

30, 52-34, 36

. 188

40,41

. 188

v o BY, 180
. 80, 82,83, 162
. 40,41, 188
38, 39

. . 40,41

. 30-32, 188

" 38, 39
. 29,34, 38,188
. 189

87,188

. 136

. 179

. 157

e s . OB
-i‘?‘ 48 58, 56, 190-193
. 17-23, 183

. . 138

. 120,130
140-145, 208
47,54

81,197

40, 41

s

11

3 o 5 0%
. 151 153 209, 210
. 158

. 153

151, 210

149, 212

158, 209

. 30,82, 83, 162
. 122

16, 21, 2’2—26 I-l‘T 184—187 207

. 105

. 178

. 199

. 204

o o« 18

. 96,99, 202

. 146

124, 125
124-126

. 146

v w126
46-87 190-193

. 80, 58, 59, 61-65, 193

. 49,193

47 48, 53, 190, 191
. 151,153, 209, 210
. 17-21,183

. 18,19, 183
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INDEX BY TITLE

INDEX BY TITLE (continued)

*Page

Galvanometer, d’ Arsonval . 138
direct-current , . 138
square-law . 130
string . . 113
vibration . . 118

Generator, see Ow‘d!ator

standard-signal 96, 99, 102, 202

Harmonic analyzer U T
Harmonic oscillator . . o om0k
Heat-control unit . 4: 18 33 56, 190-193
Heavy-duty plugs and jacks . . 156
Heterodyne frequency meter . . . . . 50

detector . . 3 5 m a6 e S
Hum-balancing reslsmrs ‘ . 147
Hummer, microphone i '?'o 76,195
Impedance bridge . 81, 196, 197
Indicator, power-level =" . 184
Inductance, standardsof . . . . . . . 44
Inductor form assembly . . 214

form, porcelain . 214

form and shield . 214

shield . . 214
Inductors, fixed 44, &5

transmitting . 238

variable 42,45
Insert terminals . 160
Insulators, panel termmal . . BRI

porcelain T 160, 217
Interpolation oseillator . . . . oo, i
Jack base ‘213 214, 216
Jack-top msu]ator . 217
Jacks 3 155, 156

hewv-dutv . 156
Knobs, moulded 158, 211

switch B T " . ST
Laboratory amplifier . . . . . + . . T8

lead-in assembly . . 217
Lens, dial . 153
Lock, dial . v b3 . 153
Low- frequent‘v oscﬂ]ator Do 2 . T2
Master gain control : 1?’"21 183
Megohm meler . 201
Mercury lamp renewal . 179
Meter mountings . . 139

noise . 182

Meters, ammeters . 130, 136, 138

audibility, sce {udtbzhw Meter

capaaty « i a0 & s ow e ow w o o B
distortion-factor . 4 .. 142
frequency . 2 .‘JO .'38 59, 61-65, 195
modulation . 120

181, 152
130-135, 138

output power .
oxide-rectifier .

power-level indicator . . . . . . 134
square-law . 130
thermocouple . & 5 138
vacuum-tube . o e 1128198
voltmeters 198 129, 131, 134, 138

wavemelers 58, 59, 61, 62, 64

Miecrophone amplifier .

hummer

mixing conltrols

transformer
Microvolter

see Standard- -Stgnai G.am*mior
Mixing controls
Modulated oscillator .
Modulation meter
Monitor, frequency
Moulded knobs

Mounted rheostat and potc’nhumefer L
. 155,213, 214, 216

Mounting bases
meter . .
Multiplier, voltmeter
Multivibrators .
Mutual-inductance st'md'lrd
Networks, attenuation
Noise meter
Oscillator, audio
beat-frequency
harmonie .
interpolation .
low-frequency
microphone-button
microphone-hummer
piezo-electric .

Oscillator, portable radio-frequency .

radio-frequency, modulated
reed-type . . .
standard-signal generators :
tuning-fork
Oscillograph camera
cathode-ray
electron
string .
Output power meLer
Oxide-rectifier .
voltmeters
Panel terminal insulators
units
Phantom antenna .
resistor .
Photocell amplifier
Piezo-electric oscillator
Plate, dial .
quartz .
Plug-in resistors
Plugs
heavy-duty
Porcelain insulators
Portable capacity bridge :
radio-frequency oscillators .
Potentiometers
Power-level indicator .
supply for broadcast mumlor
supply unit

1(17

*Page
. e T8
. 75,195
. 19,183
. 143
o 907

. 19,183
. 194

o w120
149,193
158, 211
. 185

. 139

oo 18;21
17 48, 190, 191
.. 42
14-21, 183, 207
. 182

. . 716
51,69,71

51

51

;e e T2

. 75,76,195

. 75,195

47, 1-8 49, 53, 54, 190-193

. 77,194

. 194

. 75,195

96 99, 102, 202
. 1B

. 116

11'2 117, 203, 204
. 204

- I3

131, 132

i w O
130-184, 138
. 217

. 216

. 105

7

78

h -H -1-9, )3 7-1- 190—193

149, 212
a4
12
135, 156
156
160, 217
o OB
.77, 194

16, 21, 22-26, 184-187

. 134
. 193
47

supply unit for cathode ray osclllobruph
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INDEX BY TITLE

INDEX BY TITLE (concluded)

*Page *Page
Power meters e« + « « « . . .181,132 | Temperature-control boxes . . . . . 56,192
Precision condenser . . . . . . . 80,32 | Terminals . . . . . . . . 157,160,217
dials . . . . . . . . . 153209 | Test-signal generator 2 e & oW o w S0
wavemeters . . .. . 58.59,61-64 | Thermionic voltmeter . . . . . 128,129
Primary standard of ['requenr:\ <« .+ . 47,190 | Thermocouples . . . . . . . . . 136
Push-pull transformers . . . . 141,148,208 | Thermomeler 5 v BT
Quartzbar . . . . . . . . . . . 47 | Thermo-regulator, see .f f'mpe'mmrt'-f ‘ontrol Boves
plate < < 4 o w4 4 = e u o o4 | Thermostat: = & & o s a3 ST
Rack, relay . . . . . . . . 161,216 | Time measurement . . . . . 46,47, 67,190
Radio-frequency bridge . . . . . . . 198 | Timing unit . i W ogo & on 2 4786
chokes . . . 14T Tramfnrmcrs, .mlp]lﬁu .. 141,148, 145, 208
oscillators . 4‘7 48 .JU ;1 33, 77,194 flament-heating . . . . . . . . 146
Ratiocarm box . . . . . . . . . 93,200 impedance-matehing . . . . . | 145
Rectifierfilter . . . . & 4 . . . . 146 interstage coupling . . . . . . . 143
oxide . .. . 188 mounting bases . . . . . . . 155
Relaxation osullnh;r see Maltivibrator plate-supply R R R s
Relay rack . . . . . . . . . 161.216 power-supply . . . . . . . . . 146
Resistance bridge . . . . . . 81,196,197 push-pull . . . . . . . 141,148,208
center-tap,unit . . . . . . . . 147 | Transformers, telephone . . . . . . . 145
standerd - 5 e ¢ v s e e W w18 vacuum-tube-input . . . . . . | 143
Resistors, Ayrton-Perry . . . . . . . 7 vacuum-tube-output e e« . 141,208
calibrated . . . . . . . . . 818 varisbleratio . . . . . . . . . 145
decade . . . . . . . . . 8l Variae . . . ... 180,181
heavy-duty . . . . . . . 184, 187 | Transmitting tnmk,nm,r e oW o= owow w189
phantom-antenna . . . . . . . 27 | Transmitting inductors . . . . .. 218
standard . . . . . . . . . 13,187 | Tube, cathode-ray oscillograph . . Iﬂ: 204, 205
Rheostats . . . . 16, 21, 22-26, 27, 184187 goekele: i i oG e o§ 3 159, 215
Secondary standard of frequeney . . . 48,191 vacuum—bridge . . . . . . . 88,200
Sections, filter il AP O L vacuum—voltmeter . ., . . . 128,129
Separate-healer llwrmuwuplu .« . . . 186 | Tube mounting, cathode-ray . . . 111,204
Shielded conductor . . . . . . . . 156 | Unit-panel equipment . . . . . . . 216
Shunts, galvanometer . . . . . . . 94 | Vacuum thermocouples . . . . . . . 136
Shutter, synchronous .. . . . . . 119 | Vacuum-tube bridge L g : 88, 200
Signal generators, standard . . 96, 99, 102, 202 oscillators . . . t19 rl 72, 7~1- 77,194
Socket, vacuum-tube . . . . . . 159, 215 voltmeter . . . . . . 128, 129
Square-law galvanometer . . . . . . 130 | Variable air condensers . . .  28-39, 188, 189
Stand-off insulator . | : . 81T induetors . . . . . . . . ., 42-45
Standard-frequency .twhmhh . ]-7 48, 190-191 ratio-transformer . . . . . . . 145
Standard inductance . . . . . . . 42,44 | Variac . . . . . . . . . . 180,181
mutual-inductance . . . . . . . 42 | Variocoupler . . . . . . . . . . 44
resistances . . . . . . . , 13,187 | Variometer. . . . . . . . . . 42,45
signal generator ... 96,99,102,202 | Vernier condenser . . . . . . . ., . 89
String holders . . . . . . . . . . 115 | Vibration galvanometer .  n MG
String escillograph . . . . . . . . 118 | Voltage divider . 16,21, 92 Qh lhr 184- 187, 207
Stroboscope, Edgerton . . . . . . . 178 | Voltmeter, oxide-rectifier . . . . 130-134, 138
Sweep circuit, Bedell . . . . . . . . 111 thermionic . . . . . . . 128,129
Switchcontacts . . . . . . . . . 187 vacuum-tube . )
knob . . . . . . . . , ., .27 Volumecontrols . . . . . . . 17-23,183
BWOPS &+ w o w ove ow ow ow ooe ow ow od0f | Walldosulators: - o« w2 s ow 10027
Switches . . . . . . . . 148, 149 | Wave analyzer T I
Synchronous motor . . . . . . . . 66 filters o o v s s 124126
contactor . . . . . . . 179 | Waveform meaqur(’m(_nl
shutter R S R O e L 107, 111, 113, 116, 120, 122, 206
Synero-clocks . . . . . . . . . . 66 | Wavemeter, precision . . . . 58,59, 61-64
Telephone transformer . . . . . . . 145 rectifier-type . . . . . . . . . 61
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