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OHM5 L \\\" AND l‘()\“? ER FORA

TULAS

. heading the

When making resistor VUOLTAGE CURRENT RESISTANCE POWER
calculations, two funda- in Vol - in Ma in Ohms in Watts
mental formulas are em- s ) . I 5
ployed. One, known a5 Velte 5t v
Ohm's Law, shows the KNUWN KNOWN nlie 3 LoD Volte x Ma.
relation between volizge, Ma. 1,000
current and resistance in - . 3 )
a circuit, while the other LNOWN Volts » 1.000 Volis % Vol
gives the power consumed T Ohms T
in_ the circuit. s b e A i i o 1T e

To simplify the calcula- KNOWN “‘““’xl"’m Volta X Valts » KNOWN
tions involving any of the Vala Watls
factors used in these two Ma S Ohae 6 s

‘o N
fundamental factors, we w0 KNOWN KNOWN 1! ¥ Ma. . Ohims
nave prepared the following * 1,660,000
chart .which .indicates
quickly the formula to use Watte X 1,000 . Watte X 1,000,000 e
to solve for any factor B Te— KNOWN Yy T ENOWN
when the other factors are .
known. .

. [w
Since the currents used Vohmaxwam 1.000\ 2———:;? KNOWN KNOWN

RESISTORS IN SERIES AND PARALLEL

Resistors

When resistors such as

in Series

R1, R2, are connected in

series, the total resistance, R, of the combination
is equal to the sum of the resistors connected in

series:
R = R1 +

R2, etc.

where R is the total resistance of the combination
and R1, R2, etc., are the resistances of the indivi-

dual units connected in se

GRID BIAS RESISTOR CALCULATIONS

ries.

Determining the proper value of grid bias re-
sistor to use with different types and combinations
of tubes is a comparatively simple matter if the
grid bias voltage required, and the plate current
drawn by the tube or combination of tubes is

in radio are usually given
in milliamperes, correction
factors have been included
so that the currents may
be used in milliamperes.

If the formulas are to
be used with amperes, all
that is necessary is to take
out the numbers, 1,000 or
1,000,000 which appear in
the formulas, .-

When using the chart,
find the horizontal line in
which the known values
columns are
marked “KNOWN” and
the formula for either
of the two remaining val-
ues will be found along
the same horizontal line in
the other two columns.

Resistors in Parallel

‘When two or more resistors such as R1, R2, are
connected in parallel the total rc51stance, R of
the combination is found by using the formula:

1 1

1

— =+ etc.
R R1 R2
where R is the total resistance of the combination

and R1, R2, etc.,

are the resistances of the individ-

ual units connected in parallel.

known. The resistance is found by using Ohm’s
Law, dividing the voltage required, by the current
drawn by the tube or combination of tubes.

The power dissipated. by the resistors is found
by using the power formula given above.

CONVERSION OF AND EXTENSION OF RANGES OF METERS

Extending
the Range
of a D. C
Yolumeter

Rv—Resistance of the volt-
meter in ohms, or, if
chms per volt, is given,

Rv can be found by mul-
tiplying the ohms per
volt the

by maximum
reading in volts of the
voltmeter.

V1= 0Original maximum read-
ing of the meter in volts.

V2="The desired new maxi-
mum reading of the voit-
meter in volts.

N = Multiplying factor=

V2 ..
Vi
. Rm=—Resistance in ochms re-
quired in the meter
multiplier as an external
resistor,

Then:

Rm=Rv x (N-1)

Converting
aD.C
Milliammeler
into a D. C.
- Voltmeler

I =Original maximum read-
ing in milliamperes.
V. =Desired maximum read-
ing in volts. i
Rm = Resistance of multiplier
required, in ohms.
Then:
V x 1,000
Rm—mee

Note: The internal resist-
ance of the milliammeter may
be neglected without seriously
zffecting the result,
practical purposes,

I. R. C. Precision
Wire Wound Resis-

tors are specially
suited for use in
converting or ex-

tending the range of
melers.

for all -

Rm = Resistance of the meter
in chms.

Im ==The original maximum
reading in milliamperes.

I = The desired new maxi-
mum reading, in mil-
liamperes.

N = Muliplying factor =

I
Im

Rs=The value of resistance in
ohms of the shunt re-

. quired.

Then:

Rm

F.3 Rs=—

2 N-1

In using the above method,
the resistance of the mieter
must be known accurately.

If the meier resistance is not
accurately known, greazter ac-

See list of Free LR.C. Scrvice Hdps on PJ”’CS la 16

Finding the Shunt Regquired
to Extend the Range of a
D. C. Milliammeter

.use

curacy in scale conversion may
be obteined by using -two
I.R.C. Precision Wire Wound
Resistors as shown in the ac-
companying illustration. The
of this circuit arrange-
ment, reduces considerably the
error that would otherwise

occur when the resistance of.

the meter is

known.

not accurately

Rm=—Approximate imeter re-
sistance, as from manu-
facturer’s catalog.

Rk==A resistor, equal in ohms,

to 9 times Rm.
Then:
Rk—+Rm
Rs—=— =
N-1
10xRm
N-1




Type F-1-——1 Woatt

The I. R. C. Metallized Resistor, in-
troduced in radio in 1923 by the In-
ternational Resistance Co., was the
first really practical high resistance
unit for grid leak, plate coupling re-
sistance and resistance filter use, and
quickly replaced the makeshift paper
and carbon type grid leak resistors.

The millions of I. R. C. Metallized
units mow in operation in every field
and their continued success in service
is the best proof of their dependability.

The efficiency and long life of these
" units is due to their unique.construc-
tion. The resistance unit is a Metal-
lized filament consisting of a glass
rod, coated with a specially developed
resistance material which is baked on
to the glass rod at very high tempera-
tures.

The resistance element is then in-
erted in a special grade ceramic tube
which has the following characteristics:

(a) Non-hygroscopic (doe= not - ab-
sorb moisture).

(b) High heat conductivity enabling
the resistor to dissipate power.

(c) High mechanical strength to
withstand handling and assem-
bly.

The metal ends” which serve as the
terminals are then moulded around the
ends of the Metallized glass filament
which protrude at both ends of the en-
closing ceramic tube. A special alloy
is employed for this purpose which
shrinks around the Metallized filament
and makes a very tight, noiseless con-
tact.

In the wire lead and ‘soldering lug
type units, the wire leads or lugs are
also mpulded in the ends making a
positive contact throughout.

- The complete resistor is then im-
pregnated in a moisture-proof mate-

. METALLIZED RESISTORS-

GENERAL CHARACTERISTICS AND FRICES

'i‘.ude Estinu Resistance Range Dimensions j List
No, h atts Ohms Len. z Dia. jPrice
METALLIZED RESISTORS IN CERAMIC TUBESv
P14 114 £30to 3,000,000 | %" }u”|§.20
F-12 [% }50t0 5000000 12" |%"] .20
F-1 1 £00to 10,000,000 {133~ Ja3” | .20
F-2 2 !50t0 5,000,000 2R"|%"] .30
F-3 3 HJ00to 5,000,000 [28” WBE” (1 .40

Specialf— 110,000,000 to
200,000,000 133” PB1” Note 1

METALLIZED RESISTORS ENCLOSED IN GLASS
TUBES

MG-3 | —lupto 250,000,600 | 37 133 INote 1

MG-6 | — [Up to 10,000,000,000 | 6" j31 " |Note 1
MG-12{ — [Up t0 10,000,000,000 §i2" 133 " {Note 1

SPECIAL NOTES

NOTE 1: Prices are special and will be guoted on
request.

STANDARD TERMINALS: Unless otherwise specified
all units are furnished regularly with wire
Teads which can be cut off if not required, for
mounting between grid leak clips. Standard
length of wire leads is 1347 but leads of any
length desired can be furnished on quantity
orders -at - slightly higher prices,

TOLERANCE: The standard resistance tolerance of
all stock values of 1. R. C. Metallized Resistors
is 10%. They can be fumished to 5%
tolerance at slightly higher list price. Prices
on units with tolerance closer than 5% on

application.

"Type F-2—2 Watts
Without Wire Leads

rial which results in~the exceptional
behavior of Metallized resistors under

. high humidity conditions. . . .. ...

Stock Resistance znd Power Ratings

I. R. C. Metallized Resistors are

available in a wide variety of power
and Tresistance ratings to meet every
requirement for resistors of this type.
The stock resistance ranges and power
ratings in which the various standard
units are available
Complete

are listed in this

section. stocks of these

Type MG Glass Enclosed Resistors

—~STOCK SINGLE UNITS

Type F-3—3 Watts )

values are kept on hand constantly so
that orders can be filled immediately.

Special units can be made to suit the
resistance, wattage and tolerance re-
quirements of manufacturcrs and other
quantity users.

Very High Resistance Units

For special applications such as
Sound and Photocell Equipment and
X-Ray and other high-voltage work
requiring very high resistance values
from 10 to 10,000 megohms, I. R. C.
now makes available a standard line
of very high resistance Metallized Re-
sistors incorporating the same features
used in our other Metallized Resistors,
and therefore stable and quiet in oper-
ation.

These units consist of a Metallized
Filament of the proper resistance char-
acteristics enclosed in either a glass
tube or the ceramic tube used in our
standard Metallized Resistors.

They are available in standard F-1
ceramic tube or 3-inch, 6-inch and 12-
inch glass tubes. Special lengths to
suit requirements can be furnished on
request.

Standard Terminals

I. R. C. Metallized Resistors are reg-
ularly ‘made with metal grid leak end
terminals, with wire leads and with
soldering lug terminals.

The grid leak end terminal types
are designed so that the units can be
inserted between the clips of standard
grid leak mountings. In applications
or assemblies where the wire leads
are not required, the leads can be cut
at the terminals.

| U

Tspe F-14—14 Wan

a4




~ Type F-¥4 with Lug Terminals

I. R. C. Metallized Resistors are
specially designed to permit the use
of a wide variety of terminals to suit
individual assembly requirements.

The standard terminals regularly
supplied with our F-14 (14 watt), F-1
(1 watt), F-2 (2 watt) and F-3 (3
watt) Metallized Resistors are the grid

Type F-1 with Lug Terminals

leak end terminals and wire leads illus-
trated on the opposite page and the
soldering lug terminals illustrated in
this ‘section,

On special quantity orders they can
be furnished with any type of special
terminals required.

Type F-2 with Lug Terminals

Unless otherwise specified, wire lead
terminals will be furnished on all reg-
ular orders. When .other terminals
a}x;e required they should be specified
thus:—

Type F-1 without wire leads.

Type F-1 with lug terminals, etc.

CENTER-MOULD'MOUNT‘ ING—SINGLE UNIT AND GANG ASSEMBLIES

] I. R. C. Metallized Resistors, fitted
s« with standard wire lead, soldering Jug
or special terminals, lend themselves
" to an unlimited number of gang ar-
rangements which simplify receiver as-
sembly and wiring and cut down pro-

duction costs.

The center-mould type of mounting
for single units or gang assemblies de-
veloped by the International Resist-
ance Co. and illustrated in this section
has proved very popular for both ex-
perimental and production assemblies.
This type of unit is sturdily con-
structed, compact and low in cost. It
is designed to cut assembly costs and
eliminate servicing troubles which
usually result from insecure mountin,
of resistors. :

Any number of I. R. C, Metallized
‘Resistors, of similar or different power
ratings and resistance values can be
ganged together in this manner.

Type F-1 with
Lug Terminal and
C-M Mounting

Metallized Resistors with Wire Leads
and Center-Mould Gang Mountings

Prices will be quoted on receipt of

and Center-Mould Gang Mountings specifications. i -

I. R. C. METALLIZED RESISTOR PANEL GANG ASSEMBLIES

When assembly costs must be cut to the minimum and W

every available inch of space must be utilized in the demand 3 ﬁf‘/%\ z
for more compact sets, the I. R. C. Resistor Panel Gang 2 -
Assemblies step in to fill a long-felt need.

The illustrations in this section speak for themselves.
The units are equipped with lugs which slip through holes
provided for them in the panel. The lugs are then bent
over to fasten the resistor firmly in place on the panel.
This construction eliminates eyeletting, soldering, rivetting .
and mounting costs and makes these lug type units ideally. u_..g

suited for gang assemblies.

Resistor Panel—Rear View
Showing Adaptability for Mounting Other Units

Flexibility is the keynote of this idea. Any number or
combination of different types of resistors can be used.
And the clear space on the back of the panel provides
support for other component parts,

We can furnish resistors in guantities with our standard
lugs which you can mount in this way or we can furnish
completely mounted -units on panels in accordance with

) your specifications. Prices will be quoted on receipt of
—Front View ifcati
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I'ERFORMANCE CHARACTERISTICS—I. R. C. METALLIZED RESISTORS
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CLAIMS BASED ON FACTS AND TESTS

All the claims made for I. R. C. Metallized Resistors are
hased on actual tests and known facts. The data given
in this cection indicates the extent to which International
Resistance Co. engineers have gone to give their customers
sctpal facts on which to base their designs of radio and
¢lectrical equipment.

PERFORMANCE CURVES OF
L R. C. METALLIZED RESISTORS

The performance curves given on the charts on this and

-the opposite page represent results of measurements and

tests of large numbers of I. R. C. Metallized Resistors. Two
representative ranges have been covered in these curves—
100,000 ohms in the power range and 1 megohm in the
grid leak range. The performance of the 100,000-ohm re-
sistors is representative of the performance of I. R. C.
Metallized Resistors in all values up to 150,000 ohms. The
performance of the 1 megohm resistors is representative
of I. R. C. Metallized Resistors in all values above 150,000
ohms, where the power requirements are low. )

RESISTANCE RATING .

All I. R. C. Metallized Resistors are accurately tejtcd
and are warranted to be within their specified resistance
ratings. Because of the process used, and the care 'em-
ployed in manufacturing and testing these units, they will
remain accurate even after years of use, '

PERMANENCE CHARACTERISTICS -

The “Permanence Characteristics” curves show the per-
formance to be expected of I. R. C. Metallized Resistors.
Rated load is applied intermittently, and resistance is
measured. after the “on” and “off” periods at intervals. It
will be observed that in the power ranges (100,000-ohm
curve) no appreciable permanent change results from opera-
tion, under normal load, the units always coming back to
their initial value. The envelopes of the hot and cold
resistance show  the constancy of performance and the
permanence characteristic of I. R. C. Metallized Resistors. .

In the grid leak range, the “Permanence” curve has been
drawn for a load of 0.42 watts, corresponding to a voltage
of 650 volts. This is much in excess of normal operating
voltages for this value. Even at this high voltage, the
“Permanence” curve and envelopes show the constancy

and high degree of uniformity to be expected of I. R. C. -

Metallized Resistors.

LOAD CHARACTERISTICS

The “Load Characteristic” curve shows the manner in

which I. R. C. Metallized Resistors behave when subjected =™ 7~

to varying loads up to twice normal rating. The loads
were applied for a period of ten minntes and resistance
measured. These curves make possible a quick determina-
tion of the behavior of I. R. C. Metallized Resistors under
any load up to twice normal rating.

OVERLOAD CHARACTERISTICS

The *““Overload Characteristics” are a measure of the
safety factor imcorporated in I. R. C. Metallized Resistors
and show their ability to stand heavy overloads. In ac-
cordance with recently adopted R. M. A. standards, 50%
overload was applied to the resistors continuously for 100
hours in an ambient temperature of 40 degrees C. and hot
resistznce measured daily. At the end of the 100-hour
period, units where allowed to cool and a final resistance
mezsurement vas made to determine the permanent change.
I. R. C. Metallized Resistors in the power range show a
change of resistance under 509 overload not exceeding

ithin 296 to 3% of their initial value.

SR ATt SRR |




PERFORMANCE CHARACTERISTICS—I. R. C. METALLIZED RESISTORS

AGING CHARACTERISTICS

The “Aging Characteristics” of I. R. C. Metallized Re-
sistors are a measure of their shelf life. 1. R. C. Metallized
Resistors show no appreciable aging effect over long
periods of time. Change in range due to aging does not
exceed 1% to 29 depending upon the range.

HUMIDITY CHARACTERISTICS

The humidity characteristics show the ability of I. R. C.
Metallized Resistors to withstand conditions of high humid-
ity. The units tested were measured initially for resistance
and then placed in a humidifier under controlled conditions
in which the temperature was 40 degrees C, and the rela-
tive humidity was 909%. Resistances were measured from
day to day to determine the effect on range. QOver ex-
tended periods of time, I. R. C, Metallized Resistors did
not change rmore than about 109, proving their constancy.

TEMPERATURE COEFFICIENT

The temperature coefficient of I. R. C. Metallized Re-
sxstors a\-erages 0.04% per degree Centigrade.

\‘OLTAGE COEFFICIENT
The ‘“Voltage Characteristic” curves are indices of the
behavior of I. R. C. Metallized Resistors when subjected
to various potentials. It will be observed that the resist-
ance of these units shows a negligible change with voltages
up to and beyond normal rating.

NOISE CHARACTERISTICS
Because of their exceptionally uniform characteristics
under all conditions of operation, resulting from the homo-
geneous coating used in I, R. C. Metallized Resistors, these
units are exceptionally quiet in operation, even after long
periods of constant use.

MECHANICAL CHARACTERISTICS
1. R. C. Metallized Resistors are the most rugged com-

N

‘pact, easily-assembled units available in their respective -

classes of resistance and power ratings.

To test the mechanical strength of I. R. C. Metallized
Resistors, Type F-1, l-watt I. R. C. Metallized Resistors
were placed on knife edges -spaced to a distance equal to
75% of the overall length of the units. Weights were
applied, in the case of each resistor, to a third knife edge
centrally placed on top of each resistor.. The load was
gradually increased until failure occurred, and it was found
that the average I. R. C. Type F-1 Metallized Resistor has
a static strength of 65 lbs,

The strength of the leads were tested by supporting a
resistor vertically by clamping one lead and hanging weights
from the end of the other lead until failure occurred. It
was found that an average of 45 Ibs. loading is required to
tear a lead at the joint of a standard Type F-1, l-watt
1. R. C. Metallized Resistor.

SUMBMARY OF CHARACTERISTICS
A consideration of the above data shows that I. R. C.
Metallized Resistors measure up to the highest standards
of performance on all counts, not simply on one or two.
It is this overall performance or coordination of char-
acteristics that makes them d:pendable under all condi-
tions of operation over long periods of time.

~ SPECIAL SERVICE

During the course of our many years of specialized ex-
perience in the resistor field, we have accumulated a wealth
of data on the characteristics of resistor Lnits, and their
application in the sclution of a wide variety of resistor
problems.

If you have any problems involving resistor designs or
applications, please do mot hesitate to communicate with
us. In many cases we will probnbly hLave solved similar

problems in the past and can therefore help in the solution’

of your particular problem at a saving to you of time and
money.
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I R. C.

. The general details of construction
bf the I. R. C. Power Wire Wound
Resistors are shown at the right.

This illustrates a unit completely
assembled except for the insulating
coating. An accurately spaced wind-
ing of resistance wire having a low
temperature coefficient, is wound on a
ceramic core. This core is non-hygro-
scopic and has a high mechanical
strength which eliminates Joss due to
breakage. -

Type PA
Power Wire Wound Resistor

Positive Contact

Since open contacts. and loose con-
nections have been responsible for
most of the trouble encountered in the
use of power wire wound resistors,
considerable time and effort was spent
in overcoming that weakness.

In our wire wound units, contact is
made by the exclusive I. R. C. method.
A band of metal is moulded at the
ends of the winding and the resistance
wire iz brought through the moulded
end, thus assuring pesitive contact.
Lugs or wire leads are also moulded
in at the same time.

No mechanical stress is applied to
the wire, as often occurs when clamp-
ing the resistance wire to the terminal.’
As a result the I. R. C. method of

L

Power Wire Wound Resistor
with Insulating Coating Removed

making contact eliminates the common
failures such as breakage of wire at
contacts, and loose connections.

Insulating Coating

The ability of a wire wound resistor
to withstand high humidity is a very
important factor and should be checked
carefully before making a choice of
any resistor of this type. Unless a
resistor can withstand high humidity,

| :
Type PB P
Power Wire Wound Resisto

damage to the coating and trouble at
the contact is likely to occur in service.

The coating of I. R. C. Power Wire
Wound Resistors is specially selected
to protect the unit against high humid-
ity conditions, without sacrificing its
ability to withstand high temperatures.

I. R. C. POWER WIRE WOUND RESISTORS

Type Max. Rating in Resistance Range *Standard Dimensions List
No.  Free Air Watts Dhms Telerance Len. Dia. Price
PA 3 Upto 5,000 5% %" & $ .25
PB ) 5 Up to 15,000 5% 13" " .35
PC 10 Up 10 30,000 5% 2 " %" - .50
PD 15 Tp to 50,000 5% 3 " &= .65
Note*: Can be furnished to closer fuleramees at increased Hst price, Price on
regnest.
Notef: List prices are subject {o jobher and servicemen’s discounts.  Quanlity

prices to maoufzcturers oo eppliczfiom.

Page 8

POWER WIRE WOUND RESISTORS

This enables the units to meet the
conditions which develop during oper-
ation without danger of damage or
change in characteristics.

The insulating coating used is a
good conductor of heat and acts to
bring the heat developed in the re-
sistance wire to the surface to be
dissipated quickly.

The hard coating forms an ideal me-

chanical protection for the wire.

‘ Power Rating
The ratings assigned to I. R. C.

'Power Wire Wound Resistors are the

maximum powers which may be ap-
plied when the resistor is used in free
air. Under this condition the surface
temperature rise of the resistor, at its
hottest spot, is about 175 degrees
Centigrade. k

In general practice it is not possible
to obtain such good ventilation con-
ditions and as a result it is necessary
to operate resistors below their nomi-
nal power ratings.

In addition to the ventilation con-
ditions under which the resistor is to
be operated it is important to take
into consideration the proximity of the
resistor to other parts which may be
affected ' by excessive temperatures,
such as filter condensers, transformers,
chokes, etc., and the Fire Underwrit-
ers requirernents. )

These factors limit the maximum
power which may be applied to any
resistor of a given nominal maximum

watt rating.

Type PC
Power Wire Wound Resistor




I. R. C. POWER WIRE WOUXD RESISTORS (CONTINUED)
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In ordering resistors, it is highly de-

sirable that we be given as specific
information as possible regarding the
maximum current which will be carried
by the resistor, or the maximum volt-
age which will be applied across it, and
the mechanical layout or. ventilation
conditions in the receiver or equipment
in which the receiver is to be used.
With such information, we shall be
in a better position to recommend the
most - suitable unit or units for the
purpose, .
Resistance Tolerance
Standard I. R. C. Wire Wound Re-
sistors are regularly made to normal
tolerances of 5% plus or minus, making
them better suited than ordinary wire
wound resistors, that are available only
in tolerances of 109 plus or minus, for
applications requiring accurate re-
sistors. .
- For special applications, these re-
sistors can be furnished to closer tol-
erances. Such units are ideally suited
for precision work in the high wattage
field.

"7 Prices 167 units made to closer toler-

ances are somewhat higher than those
of units made to the standard tolerance
of 5%, and will be quoted on receipt
of specifications.

Type PD
Power Wire Wound Resistor

.

Standard and Special Terminals

These units are furnished regularly
with wire lead terminals unless other-
wise specified. They can also be fur-
nished with soldering lug or fuse clip
terminals on order.

The standard tolerance on tapped
units is 10% plus or minus. Units
can be made to closer tolerances at
somewhat higher prices. -

Ordering Suggestions

Complete specifications, accompany-
ing orders for samples or quantities of
I. R. C. Wire Wound Resistors will
eliminate confusion and delay in filling
such orders with the exact type of
units required.

In ordering, please include in your
specifications: '

1. Type of Resistor Required by-
I. R. C. Type No. or if the
exact type is not shown in
this catalog mention “Simi-
1ar to TYDPC s

2. Value of Resistance in Ohms.

3. Tolerance Required. (Standard
I R. C. Tolerance is 5% for
untapped units and 109% for
tapped units. If wider or

Wire Wound Resistor with Fuse Clip Terminals

. The prices given apply to either wire
lead or soldering lug terminals. Spe-
cial prices, which will be quoted on re-
quest, apply to the fuse clip terminals.

Tapped Units and Voltage Dividers

All of the I. R. C. Wire Wound Re-
sistors can be furnished with taps on
special order.

Tapped units can be furnished regu-
larly with wire leads or soldering lug
terminals, :

All tapped units are made on special
~order and prices will be guoted on re-
ceipt of specifications.

closer tolerances are re-
quired, state tolerance).

-4, Total Wattage Dissipation or
maximum voltage across the
resistor, or maximum cur-
rent through the resistor.

5. Type of Terminal Required.

(Wire leads, soldering lugs,

" fuse clip terminals or spe-

cial terminals. If special ter-
minals give specifications).

6. Ventilation Conditions and if
possible layout showing lo-
cation in equipment and
characteristics of parts lo-
cated near the resistor.

7. Circuit in which the resistor is
to be used and any special
comiments regarding the par-
ticular application.

8. Name and position or title of
individual ordering the unit
znd name and zddress of the
firm,




I R, C. PRFCIKIO‘\ WIRE W O["\D RECISTGRS

1. R. C. Precision Wire Wound

. Resistors have been developed to

"meet the most exacting demands
of accuracy and durability by
eliminating the most important
weaknesses found in ordinary re-
sistors.

~ They are specially adapted for
use as meter multipliers, and
shunts in increasing the range of

Fig. 1 ,
Windi?xg Form Construetion
single range voltmeters and mil-
hammeters and for other equip-
ment such as faders, gang con-
trols, pads etc.

On page 15 of this catalog, you
will find descriptions of a number
of testing instruments and equip-
ment which you can build  at
nominal cost by using standard
inexpensive meters, 1. R. C. re-
sistors and I. R. C. instructions
which we shall be glad to furnish
you on request.

These instruments: will ‘help
you to do better work in less
time and will increase your profits.

Construction and Characteristics

The winding form of these
units, shown in Fig 1, is made of
a non-hygroscopic (non-moisture
absorbing) ceramic having high
“insulation qualities;” high me-
chanical strength and low coeffi-
cient of expansion. )

T)pe WW l

Precision Wire Wound Resistor

Wound in 6 Sections
2%" x 156'”
RATING

g Below 360,000 Qhms—1 Walt
.7 Alove 360,000 Ohms—600 volts Max.

Dimensions:

SPECIAL SERVICE

As specialists in the de-
velopment, design and-pro-
duction of this type of
resistor, our knowledge, ex-

" perience and facilities are at
the disposal of the trade in
the solution of special re-
sistor problems and applica-
tions. We invite manufac-
turers to communicate with
us whenever we can be of
service. PR

BECAUSE OF THE SPE-
CIAL, SECTIONAL CON-
STRUCTION WHICH PER-
MITS THE WINDING OF AD-

JACENT SECTIONS IN QP- .

POSITE DIRECTIONS A

NON-INDUCTIVE WINDING -

OF LOW DISTRIBUTED CA-
PACITY, IS MADE POSSIBLE.
THE IMPEDANCE CHARAC-

TERISTICS OF THESE UNITS

ARE PRACTICALLY UNI-
FORM AND INDEPENDENT

'OF FREQUENCY UP TO 50,

000 CYCLES.’

Only ample size, accurately
gauged special alloy wire, spe-
cially enamelled to meet a rigid

insulation test is used in making

these units.”

The temperature coefficient of
resistance is only 0.00002 to 0.0001

per degree C. dependmd on the

wire used

The wmding is impregnated

with a special varnish, which im- ~

proves the insulation and elimi-
nates breakdowns and shorted
turns. The characteristics of this
impregnating compound are such
that it hardens with high temper-
atures instead of softening as is
the case with the wax-impreg-
nated units found in the average
wire wound resistor.

Exclusive, Positive Contaet

To insure positive connection
at the terminals, the exclusive
I. R. C. moulded contact shown
in Fig. 2 is employed in these
units, This eliminates the weak-
ness encountered in a mechanical-
ly clamped, soldered or welded
contact and forestalls contact re-
sistance, loose connections and
noise. '

Type WW-2

Precision Wire Wound Resistor

Wound in 8 Sections
2 i&n x 7/8"
RATING

Below 1,000,000 Ohms—1 Watt

Above 1,000,000 Ohms
1,000 volts Max.

Dimensions:

Resistance Tolerances

I. R. C. Precision Wire Wound
Resistors are furnished regularly
in stock values to a tolerance of
1% of the marked resistance
value. They can be furnished, on
special order, to tolerances of 14
and 1, of 1% at prices somewhat
higher than the list prices of the
standard 1% tolerance units,

Fig. 2

Moulded Contact Consiroction




I. R. C. PRECISION WIRE W(

Stock and Special Values

These resistors are regularly
carried on hand in the wide range
of resistance values listed in this
section. The stock values have
been chosen with care to meet the
majority of reqﬁirements for re-

sistors of this type.

Intermediate values not listed
herewith can be supplied at short
notice on special order, at the
prlce of the next lower resistance

value,

P e 2 e e a t r i e G eamien

Type WW-3 .
Precision Wire Wound Resistor
Wound in 2 Sections
ﬁ”

Dimensions: %" x

_Clearance Hole Through Resistor

- for No. 6-32 Screw for Panel Mounting.

RATING

Below 40,000 Ohms—1 Watt
Above 40,000 Ohms—200 v?hs Max,

Wattage Ratings

The power and wattage ratings
of 1. R. C. Precision Wire Wound
Resistors are indicated under the
respective illustrations of the va-

rious types of units.

JUND RES
e Ty ey
npe No. \"Wl \"\"z (W3 weg
olviman b st | wist | otist ] wist
Chms ; Pr:cl i Pnz:e ‘an | Price

12 . 125
50 | 1.25 1.25
100 | 1.25 125 |
| 150 | 125 1.25
200 | 1.25 $ .75 | 1.25
T Thue 12 75 | 128
1,000 | 1.25 80 | 1.25
2,500 | 1.25 80 | 1.25
5,000 | 1.25 100 | 1.25
7,500 | 1.25 100 | 1.85
10,000 | 1.50 1.00 | 1.50
12,500 § 1.50 100} 150
15,000 | 1.50 1007150
20,0007 150 BT e T
TTTRE600 ) 150 ] 1851 150
30,0007 | 150 7 1951150
35,000 | 1.50 i35 71150
TG00 L0 T T T
50,0007 T B0 T T 1507 T80
0,000 TLE0TTTTTTTT L0507
75,0007 LE0 T T TN LE0T 150 T
~7160,000 2,00 ) “2.007T200
18500077200} T T 2,00
~TTY50,00077) 7 2. .25
TTTEB00 | 2005 232577
[~ B 06,000 205 3507
TTR9E,0007T1 72757 TR
TTT250,00077 2,75 2757
TTT300,0007 3,00 T T T 3,007
60,0007 3507 3.50™
-""500,000™1 “1.007"; $4.00 ~4.00"]
1 750,000 “3.50°
“7"1,000;00071"""" T 7 5.00
1,950,000 T T507
1,500,000 == e G0
="1,750,000 " g0
9,000,000} 1 10007
~-2,950,00075 -~~~ 12,50
¥ 12:50

2,500,000

Standard Terminzals

Types WW-1 and WW-2 units
are regularly furnished with the
binding post screw and nut ter-
minals illustrated. Types WW-3
and WW-4 units are regularly
furnished with wire lead termi-
nals.. All types can also be fur-
nished with the soldering lug
terminals illustrated at the lower

right hand corner of this page.
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Type WW-4

Precision Wire Wound Resistor

Wound in 4 Sections
Dimensions: 17 x #”

Clearance Hole Through Resisl«;r
for No. 6-32 Screw for Panel Mounting

RATING

Below 160,000 Ohms—1 Wart
Above 160,000 Ohms—400 volts Max.

v

In ordering Precision W1re'
Wound Resistors with Iug termi-
nals, specify them as follows:
“Type WW 3, with lug termi-
nals.”

Prices -

All prices quoted for Precision
Wire Wound Resistors are list
prices subject to our regular trade
discounts which will be guoted on
application on your letterhead.
Special prices on quantity orders
will be quoted to manufacturers

and quantity users on request.

"Lug Tspe
Precision Wire Wound Resistors
All Units in This Section Can Be
Furnished with This Type of Log
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I R. C. SERVICEM

While thousands of resistance values and wattage
ratings are commonly called for in radio work, it
is entirely possible to select a comparatively few
average resistor values in different power ratings
to meet most of the experimental and replacement
requirements commonly encountered.

W i

J1{E3L0

EN'S HANDY RESISTOR KITS

of resistors which, hrough combination in series
or in parallel, nake it easy to fulfill practically every
need. Formulas included with each kit show how to
combine the resistors to get thousands ‘of additional
values. Thus, merely by keeping his kits complete at
all times, the service man is equipped to select the

This has been done in the {ollowing 1. R. C. Kits.

. proper resxstance value for any job that comes along.
Each one contains a carefully selected assortment

Every kit is factory sealed, tested and guaranteed.

THE ORIGINAL LR.C. HANDY CERTIFIED RESISTOR KIT NO. 1

The Original Type No. 1 1. R. C. Handy Certified Re-

: : sistor Kit consists of 20 Type F-1 (l1-watt) I. R. C. Met- -

L allized Resistors with a carefully selected range of resist-.

THOUSANDS ance values which makes it possible to take care of any

OF RESISTOR VALUES experimental or repair job by using either the standard

values included in the kit or by using a combination of

units in series or in parallel to obtam the values of resxst—

ance required. : i

The Kit contains one each of the followmg values of
Type F-1 (1-watt) Metallized Resistors.” e

OHMS:—500; 1,000; 2,000; 5,0005 10,000, 15,000;
20,000 25,000; 50,000; 60,000; 70,000; 75,000; -
100,000; 200,000; 250,000; 500,000.

MEGOHMS:—1.0; 1.5; 2.0; 3.0.

THE NEW L. R. C. HANDY CERTIFIED RESISTOR KIT NO. 2

I. R. C. Kit No. 2 containing 20 F-2
(2-Watt) Metallized Resistors. was de-
signed for heavier duty work requiring
the same range of resistance values
included in No. 1 Kit. These Resistors
have higher wattage ratings to enable
the service man to meet higher voltage
r current requirements. Formula Book-
‘t tells how to combine units for thous-
‘ands of additional values.

CERTIFIED KIT NO. 3—20 TYPE F-1% MIDGET RESISTORS

You couldn’t get a handier kit than this for prompt, efficient service en
midget sets requiring accurate, space-saving resistors. Includes twenty
I. R. C. Metallized Resistors of values shown by our extensive records to
be mbst commonly required as replacements in sets of leading manufacture.

QOriginal Handy Ceriified Resistor Kit No. 1
(’on~|~tmrr of Type F-1, l-watt Metallized Resistors
List Pru -e—$4.00

A valuable kit for service men who
believe in being prepared to render
prompt, accurate service on all jobs.
Contains the following resistance values:

OHMS:—500; ~ 1,000; 2,000; . 5,000;

CERTIFIED RESISTOR KIT
NO. 2 is the same in Appear-
ance as Kit No. 1 Shown
Above Except That it Contains
20 Type F-2, 2.Waur 1. R. C.
Metallized Resistors.

List Price $6.00

10,000; 15,000; 20,000; 25,000;
50,000; 60,000; 70,000; 75,000;
250,000;

100,000;
500 000. -
MEGOHMS —1.0; 1.5; 20 3.0.

200,000,

Contains the following F-14 (34-watt) Metallized Resistors:

OHMS:—50; 100; 250; 500; 1,000; 1,500;
25,000; 50,000; 75,000.

2,000; 5,000; 10,000; 20,000 .

MEGOHMS :—1; 0.25; 0.5; 1.0; 1.5; 2.0; and 3.0.
7 List Price $4.00

THE NEW L R. C. HANDY GRID BIAS RESISTOR KIT

New Handy Grid Bias Contains ten assorted F-1 and F-2 I. R. C. Metallized and 5-Watt
Resistor Kit - Power Wire Wound Resistors selected with special attention to
List Price $2.60 the grid bias requirements of different tubes and tube combina-
tions. Tubes that can be quxckly balanced  with these resistors
include types ‘24-26-'27-°71A-'10-45-'50 and ‘47. Kit also contains.
values that can be used as grid suppressors in radio frequency
circuits and for other uses where dependable units of these values
and ratings are required. Free booklet gives wiring diagrams and
mmodnm:s information on proper biasing of tubes.
o Kit contains one resistor of each of the following ranges:

The

__1Ric

INFORMATION
ON TUE PROPER
GRID
BIASING

TEATIeNAt 450 ohms, F-1 (1- Watt) 225 ohms, F 2 (2- Watt)
- 1,600 “: ¢ 1,000 “
" A 2 000 6 I " 1 500 « [ ) 3
-\ 10’000 &“* [ &
‘Rig:.—*—_;: 301000 11 1 “*
h— 750 ohms P- B Pov»er ere \Vound (5- '\Vatts)

1, ‘-:50

EERA PTG N R S Pt I ey
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~service man $17.40 alone. These are net prices to the service man.

This assortment of 5-Watt Power Wire Wound Resistors is one of the
most popular of the I. R. C. Kits, containing units to replace those which
take the greatest load in the average radio set and which therefore burn
out most frequently. It is often advisable to relace burned-out resistors of
lower rating with this inexpensive 5-Watt size. Quiet—give excellent results
in all amplifiers.

. 1. R. G
Kit contams the following ranges' Handy Certified

Kit No. 4

OHMS:—50; 100; 200; 500; 1,000; 1,500; 2,000; 3,000; 5,000; 10,000; 12, 5005 List Price $4.20

and 15,000.

CERTIFIED KIT NO. 5—10-WATT L. R. C. POWER WIRE WOUND RESISTORS

I R. C. Certified Kit No. 5 contains twelve Power Wire Wound Resistors
of higher wattage (10-watt) for general requirements. These resistors
safely replace defective sections in voltage dividers and are freguently

needed for blasmg power tubes. Whenever in doubt about a rating, use an
I. R. C. 10-Watt Power Wire Wound Resistor.

Kit contains the following' ranges:

1. R. CC fiod S ' - OHMS:—100; 500; 1,000; 2,000; 3,000; 5000; 7,500; 10,000; 15,000;
Handy Certi jed . _ 20,000; 25,000 and 30,000,

List Price Q( 00

107 RESISTORS FOR EVERY NEED — FOUR FREE SERYICE HELPS—
I. R. C. SPECIAL COMBINATION KIT NO. 6

Here you are—the finest, most complete set of resistors ever offered
by I. R. C.—our biggest, most popular offer!

As to resistor replacements, the I. R. C. Special Combination Kit is a
completely equipped Service department in itself. It ‘contains a carefully
selected assortment of 107 I. R. C. Metallized and Power Wire Wound
Resistors which permit the handling of practically any service or experi-
mental job without lost time or effort.

Equally important are the four leading I. R. C. service helps which are
included absolutely without any additional charge. These are (1) the New
Resistor Indicator, value $2.40; (2) Durable Steel Resistor Cabinet as
shown in the illustration, value $2.50; (3) Resistor Replacement Guide,
value $1 and (4) Color Code Chart, 25¢c—a total value of $23.55 for only
“7$16.50, net. Purchased singly, the Resistors in the Kit would cost the

The I. R. C. Resistor Indicator is a handy service tool that will save
you many a bad half hour while the sturdy Steel Cabinet is equally useful
—the finest designed for keeping your stock of resistors in clean, easily
accessible condition. InTicator, Replacement Guide and Color Code Chart
are described in detail clsewhere in this catalog.

Kit contains the following ranges:

14 Watt—1 each 5 Watt Power Wire Woaund

50 ohmg 20,000 Ohms . Resistors—1 each .

100 ) 30,000 . 50 ohms 2,000 ohims W uh This I. R. C Combination Kit No. ¢
. ':88' S 50,000 . % . > Wan .. 100 % 3,000 -

5 2 Wa 200 000 “
1,000 * 1eo,000  * 500 ]8000 “ \yOU GET FREE
2000« 14 meg. 1- 100 (thﬂ 1- 15.000 ohms “ pigind .“ .
5000 i, v 1- 500 1. 20,000 R
10,000 1« 21000 5 25000 ¢ 2 5 IRC RESISTOR INDICATOR

- 1,5 s . ) ~ . - .

. 1 Watt 2 2’000 3 4?.808 ' 10 Watt Power Wire Wound DURABLE STEEL RESISTOR CABINET
9. 5 2. 253 - 3, w 2- 50,00 * Resis —1 es q - .
B 335 ohumy- 25000 ohms 1 1000+ 2-100,000 ceistors—1 each RESISTOR REPLACEMENT GUIDE
1‘ },-000 “‘ ;., 50’000 “ 2.10,000 ¢ 2-1% megohms 183 (\}:ms ](‘) 528 uhms ) COLOR CODE CHART

- 2,500 * : . 5 *
2..5.000 * ‘:'190-0001 ¢ 1,000 ¢ 15.000 *
2. 7.5 o 4-15 mezohms 2, “ 20,0 It P
:16 agg “ 31 . R.Sgg “ PO All for Less Than the Regular
by

~15,000  ** 4.2 . 5,000 20,000 ¢ Price of the Resictors Alone!

o e e e e

—IER
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THE INTERKATIOKAL RESISTOR REPLACEMENT GUIDE

An Absolute KNecessily
in Every Serviceman’s Kit

There is no more guesswork, no
more groping in the dark, no nced to
make time-consuming and money-

“wasting false moves when you have this
Guide in your kit. All the resistor data -
you need to know about any popular
receiver is contained in this book.

The International Resistor Replace-

- ment Guide is speeding up the daily
work and increasing the good-will of
over 10,000 Servicemen day after day
by telling them the value, color and
position in the circuit of every resistor
in the sets listed, together with infor-
mation on how to locate troubles which
may be due to faulty resistors.

—_ FREE —_

_ Wllh 20 Metallized Resistors
or a No. 1 or No. 2 Resistor Kit

WILLIAM

Nov. Eth, 2830,
Iriarnetiars] Heslrterce Ca.,
Priladelphir, Foo :

Centlecenim

The regular price of this Guide is
$1.00 if bought alone but you can get
a copy of this International Resistor
Replacement Guide and also one of our
"R. M. A. Color Code Charts absolutely
FREE OF CHARGE by ordering. 20 R rivipdbat il i:‘;uf‘x’:.l'.“.fn,.
I. R. C. Metallized Resistors of the type = L s,
listed on pages 4 and'5, or with either . . - e - o ' '
the No. 1 or No. 2 Handy Resxstor ) ~ ) T 4/”‘ ;/J Aot
Kits hsted on page 12 : ’

Therks for the new Servies
Shests, 23 end 24,

Your Guide fx s wordarfil
help, wnd you ket it up tc dets in grest
shepe. . Eepriring ants ws 2crae ther mhat
Tnarmen seid mlout ear, until the Gulds case
tlong,  Fe trouble ot all now to tell re—
alcrar values - end wnich ona foss ¥here.

Strestely,

WHAT THEY SAY ABOUT THE I R. C. RESISTOR REPLACEMENT GUIDE

T would not gire up your Serviceman’s Guide for Frapkly, 1 czonot thank you too much [for the help Through the assistance of your Serviee Guide, I
ten times the price paid for it. It is my constant you are giving me. The service sheets are the biggest wag able to fell a serviceman who has been in busi-
companion in my resistor work. Saves me maany time saver I know of. If we got 25 much cooperation ness several years, what ajled a set he had spent
hours of gues:wurk and hard work fguring what from other manufaciuring concerns as we get from many hours on and couldn’t tell what was wreng
resistors to wuse in various sets. Your resistors are you, the servicing game would be more pleasant and with it. I mysel! have been in tbe repair business
more dependable than any others I have used since profitable all around. Your Guide book is worth only two mouths
I began radic work. $5.00 as it stands today. .

R DAVID HILL, e NORMAN HIRST, Co e WILLIAM E. McKINZIE,

Grayson, La. Cleveland, 0. _ Brookfield, Mo.

. - . oM N -

I R. C. STANDARD R. M. A, RESISTOR COLCR CODE CHART ' o

- In line with our, pohcy of helpfulness to the names a551gned to each sectlon for color
I’Fi_g STANDARD L‘ﬁ_c
T ArSTOr s the Engineer, Serviceman and Experimenter, code purposes.
we have made available without charge, the
most simple, efficient, Resistor Color Code
Chart devised thus far.

A list of the colors and the numerals and
number of ciphers by which each color is
represented is given. ‘

i

T
fTIE{Ey -

This handy chart eliminates the confusion

~-  which often results in using other types of
charts and thereby prevents errors in read-

ing resistance values or determining the

A large number of representative examples
are illustrated to help the user in under-
standing the manner in which the code works.

1T
i

proper color code to use on resistors of a All colors are shown in actual color, which
given resistance value. - greatly increases the value of the chart..
The chart contains a diagram of ‘the usual One of these charts should be in the serv-
SN . type of resistor which is color coded for re- ice kit of every Engineer, Jobber, Dealer,
e sistance value, indicating the sections of the Experimenter and Serviceman.” Send for
resistor which are marked by the colors, and yours today. IT°S FREE.

el T
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