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FORE!dORO

This standard provides selected standard resistors
military .equipment.

for use in the design of

The application ‘information and performance characteristics contained in this
standard are offered for guidance and are not to be considered as mandatory.
Additional application information will be added when coordinated with the three
military departments.

Additional sections of this standard will be developed as standard resistors of a
given specification family are selected and coordinated with the three military
departments.
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1. SCOPE

1.1 *. This standard consists of the following:

a. Selected standard resistor types, detailed by sections, chosen jOintl Y by.
the Departments of the Army, the Navy, and the Air Force for use in the
design and manufacture of military equipment under the jurisdiction of the
Departments.

b. Guides for the choice and application of resistors for use in military
equipment.

Oetailed requirements for resistors listed in this standard are covered in the
applicable specification (see 2.1). When it has been determined that circuit
requirements cannot be met by using resistor styles or characteristics listed fn thfs
standard, the design engineer shall, with the approval of the cognizant military
activity, select from the applicable resistor specification styles or characteristics
not listed herein.

1.2 Purpose of standard:

a. To provide the equipment designer with a selection of standard resistors fov
use in most military applications.

b. To control and minimize the variety of resistors used in military equipment
in order to facilitate logistic support of equipment in the field.

c. To outline criteria pertaining to the use, choice, and application of
resistors in military equipment.
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2. REFERENCED DOCUMENTS

2.1 Government documents.

2. 1.1 Specifications. The following specifications form a part of this standard
to the extent specif fed herein. Unless otherwise specified, the issues of these
documents shall be those listed in the issue of the Department of Oefense Index of
Specifications and Standards (DOOISS) and supplement thereto, cited in the
solicitation.

SPECIFICATIONS

MILITARY

MI L-R-19

MI L. R-22

MI L-R-26

MI L-R-94

* MI L-R-122

MI L-R-12934

MI L-R-18546

MI L-R-22097

MI L-R-22684

* MI L-R-23285

MI L-R-27208

MI L-R-39002

MI L-R-39005

MI L-R-39007

MI L- R.39008

MI L-R-39009

MI L-R-39015

MI L-R-39017

Resistor, Variable: Mi rewound [Low Operating Temperature),
General Specification For.

Resistor, Variable (Wi rewound, Power Type), General
Specification For.

Resistor, Fixed, Wi rewound [Power Type), General
Specification For.

Resistor, Variable, Composition, General Specification For.

Resistor, Fixed, Precision, Established Reliability, General
Specification For.

Resistor, Variable, Wi rewound, Precision, General
Specification For.

Resistor, Fixed, Wirewound (Power Type, Chassis Mounted),
General Specification For.

Resistor, Variable, Non- Wi rewound (Adjustment Type), General
Specification For.

Resistor, Fixed, Film, Insulated, General Specification For.

Resistor, Variable, Nonwire-wound, General Specification For.

Resistor, Variable, Wi rewound [Adjustment Type), General
Specification For.

Resistor, Variable, Wi rewound, Semi-Precision, General
Specification For.

Resistor, Fixed, Wi rewound (Accurate), Established
Reliability, General Specification For.

Resistor, Fixed, Wirewound [Power Type), Established
Reliability, General Specification For.

Resistor, Fixed, Composition (Insulated), Established
Reliability, General Specification For.

Resistor, Fixed: Wi rewound (Power Type, Chassis Mounted),
Established Reliability, General Specification For.

Resistor, Variable, Wi rewound (Lead Screw Actuated),
Established Reliability, General Specification For.

Resistor, Fixed, Film (Insulated), Established Reliability,
General Specification For.

2
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MI L-R-39023 Resistor, Variable, Non-liirewound, Precfs{on, General
Specification For.

MI L-R-39035 Resistor, Variable, Non- Mirewound (Adjustment Type),
Established Reliability, General Specification For.

MI L-R-55182 Resistor, Fixed, Film, Established Reliability,
General Specification For.

MI L-R-55342 Resistor, Fixed, Fflm, Chip, Established Reliability,
General Specification For.

NIL-R-83401 Resfstor Networks, Fixed, Film, General Specification
For.

MI L-T-23648 Thermistor (Thermally Sensitive Resistor) Insulated,
General Specification For.

(Copies of specifications required by contractors in connection with specific
acquisition functions should be obtained from the contracting activity or as directed
by the contracting activity. )

2.2 Order of precedence. In the event of a conflict between the text of this
standard and the references cited herein, the text of this standard shall take
precedence.
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3. DEFINITIONS

3.1 Rating and design application terms. A list of common terms used fn rating
and design appll cati on of resistors 1s as follows:

a. Ambient operating temperature. Tbe temperature of the air surrounding an
obj ect, neglecting small localized variations.

b. Contact resistance variation. The apparent resistance seen between the
wiper and th e resistance element when the wiper is energized with a
specified current and moved over the adjustment travel in either direction
at a constant speed. The output variations are measured over a specified
frequency bandwidth, exclusive of the effects due to roll-on or roll-off of
the terminations and is expressed in ohms or percent of total nominal
resistance.

c. Critical value of resistance. For a given voltage rating and a given power
rating, there is only one value of resistance that will dissipate full rated
power at rated voltage. This value of resistance is commonly referred to as
the “critical value of resi stance.” For values of resistance below the
critical value, the maximum (element) voltage is never reached and, for
values of resistance above critical value. the vower dissipated becomes
lower than rated. Figure 1 shows this re~ation~hip.

c
POWER - CONSTANT- VOLTAGE–CONSTANT

0 RATED P RATED E

LIJ
—————— _—

0

g

i

g

(ZJ
z
t?)
au
Ww
lr3
Vo
~& Vo

RESISTANCE VALUE increasing -

FIGURE 1. Maximum working voltage and critical value of resistance.

d. Dielectric strength. The ultimate breakdown voltage of the dielectric or
Insulation of he resistor when the voltage is applied between the case and
all terminals tied together. Dielectric strength is usually specified at
sea level and simulated high altitude air pressures.

e. Hot-spot temperature. As defined in military specifications, the maximum
temperature measured on the resistor due to both internal heating and the
ambient operating temperature. Maximum hot-spot temperature is predicated
on thermal limits of the materials and the design. The hot-spot temperature
is also usually established as the top temperature on the derating curve at
which the resistor is derated to zero power.

f. Insulation resistance. The dc resistance measured between all terminals
connected togeth er and the case, exterior insulation, or external hardware.

4
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h.

i.

j.

k.
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Maxfmum (element] working voltage (.E .~). The maximum voltage stress (dc
or rms) that may be applied to the resistor (resistance element) is a
function of (1) the materials used, (2) the required performance, and [3)
the physical dimensions. (See figure 1.1

Noise. An unwanted voltage fluctuation generated within the resistor. Total
m of a resistor always includes Johnson noise 1/ which is dependent only
on the resistance value and temperature of the res~stance element.
Depending on the type of element and construction, total nOi Se may alSO
include noise caused by current flow, and noise caused by cracked bodies
and loose end caps or leads. For variable rasistors, noise may alSO be
caused by jumping of contact over turns of wire and by an imperfect
electrical path between the contact and resistance element.

Resistance temperature characteristic (temperature coefficient). The
magnitude of change in resistance due to temperature, usually expressed in
pevce~t per degree Celsius or parts per million per degree Celsius
(ppm/ C). If the changes are linear over the Opera jing temperature range;
the parameter is known as “temperature coefficient.

Resistance tolerance. The permissible deviation of the manufactured
resistance value (expressed in percent) from the specified nominal
resistance value at standard [or stated) environmental conditions.

The ovarall ability of a resistor to maintain its initial
%%%%: value ovar e.xte”ded pertods of time when subjected to a“y
combination of environmental conditions and electrical stresses.

Xl Johnson, J. B., “Thermal Agitation of Electricity in Conductors, n
volume 32 (July, 192B, 97-109).

5
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4.1 Choice of resistor types. The variety of resistor types used in any pa~;:~;lar
equipment shall be tile minimum necessary to obtain satisfactory performance.
more than one type of resistor may be used in a given application (i. e., fixed, film,
insulated versus fixed, film, insulated (high stability)), consideration should be
given to cost and availability (use of strategic materials, multiple sources, etc.).
The resistors identified in this standard meet all the criteria for standard tYpe S
(see 1.1 and 4.4).

4. 1.1 Reliability. Where quantitative reliability requirements specified as part
of the equipment requirements are such that the use of parts with established
reliability is dictated, such parts shall be selected from the established reliability
sections (3D0 and 40D) of this standard.

4. 1.2 Qualified sources. After a preliminary selection of the desired resistor has
been made, reference should be made to the applicable qualified products list for
listing of qualified sources.

4.2 Item identification. A type designation for any resistor referenced herein may
be constructed as indicated in the example given in the applicable section. The part
number assignments, where applicable, are as specified in the section.

4.3 Conflict of requirements. In the event of conflict between technical require-
ments at resistors described In this standard and the applicable specification, the
specification shall govern; however, this standard will be up-dated concurrently to
reflect specification changes.

4.4 Criteria for inclusion in this standard. The criteria for tbe inclusion of
resistor types Tn this standard are as follows:

a. The resistor shall be the best type available for general use in military
equipment.

b. Coordinated military specifications shall be available (see 2.1).

c. Resistors shall be in or shall have been in production.

d. Where possible, the resistor shall remain in the section for a minimum of 1
year.

5
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5. DETAILED REQUIREMENTS

5.1 The detailed requirements for standard resistor types are contained in the
applicable specification and the applicable section of this standard.
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6.1 Intended uses. General appl

6.2 Subject term (key word) list

Chip
Film

6. NoTES

cation notes are as indicated in the appendix.

l!.

Lead-screw
Network
Non-w ire#ound
Resistance-temperature characteristic
Resistor
Thermistor
Yari able
Varistor
Xi rewound

with6.3 Changes from previous issue. The margins of this standard are marked
asterisks to indicate where changes (additions, modifications, corrections,
deletions) from the previous issue were made. This was done as a convenience only
and the Government assumes no liability whatsoever for anY inaccuracies in these
notations. Bidders and contractors are cautioned to evaluate the requirements of
this document based on the entire content irrespective of the marginal notations and
relationship to the last previous issue.

8
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APPENDIX

GENERAL APPLICATION INFoRMATION

* 10. GENERAL

10.1 Scope. The application information in this standard is designed to help the
engineer select the resistors he will specify (application information pertaining to
specific resistor types is contained in the applicable sections): As with other types
of components, the most important thing a user must decide is which of the numerous
types of resi~tor$ will be best for use in the military equipment he,,is designing.
Proper selectlon In its broadest sense is the first step in building reliable equip-
ment. To properly select the resistors to be used, the user must know as much as
possible about the types from which he can choose. He should know their advantages
and disadvantages, their behavior under various environmental conditions, their
construction, and their effect on circuits and the effect of circuits on them. He
should know what makes resistors fail. He should also have an intimate working
knowledge of the applicable military specification. This appendix is not a mandatory
part of the standard. The information contained herein is intended for guidance only.

10.1.1 Resistor types. All variable and fixed resistors, of the types widely used
in electronic equipment,- can be grouped into one of three general basic tYPe S. They
are “composition” types, “film” types, or “wirewound” types. As the name indicates,
the “composition” type is made of a mixture of resistive material and a binder which
are molded into the proper shape and resistance value. The “film” type is composed
of a resistive film deposited on, or inside of, ‘an insulating cylinder or filament.
The “wirewound” type is made up of resistance wire, wound on an insulated form. These
basic types differ from each other in size, cost, resistance range, power rating, and
general characteristics. Some are better than others for particular purposes; no one
tYPe has all of the best characteristics. The choice among them, therefore, depends
on the requirements, both initial and long-term; the environment in which they must
exist; and numerous other factors which the designer must understand. The designer
must realize that the summaries of the following general characteristics are relative,
not absolute, and that all the requirements of a particular application must be taken
into consideration and compared with the advantages and drawbacks of each of the
several types, before a final choice is made. Tables I, 11, and 111 ?/ provide a
selection guide for fixed and variable resistors included in this staiidard.

The military resi star specification categories are shown on figure 2.

10.2 Principal applications:

a. MI L-R-19, RA, variable, wi rewound (low operating temperature). Use primarily
for noncritical , low power, low frequency applications where characteristics
of wi rewound resistors are move desirable than those of composition
resistors.

b. MI L-R-22, RP, variable wirewound (power type). Use in such applications as
m;~~o~peed control generator field control, lamp dimming, heater and oven

potent iome~er uses, and applications where variations of voltage
and current are expected.

c. MI L-R-26, RW, fixed, wirewound (power type). Use where large power dissipa-
tion is required and where ac performance 1s relatively unimportant (i. e.,
when used as voltage divider or bleeder resistors in dc power supplies, or
for series dropping). They are generally satisfactory for use at frequencies
up to 20 kilohertz (kHz) even though the ac characteristics are controlled.
Neither the wattage rating nor the rated continuous working voltage may be
exceeded.

d. MI L-R-94, RV, variable, composition. Use where initial setting stability is
not critical and long-term stability needs to be no better than *2O percent.

TI See t.3b I_es on pages 21 through 27.

9
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APPENDIx

RESISTOR - FIXEE)

I I I
COnlpOsitiOn Film I I Wirewound (Accurate)

MIL-R-39008 (ER)

1

MIL-R-39005 (ER) MIL-R-26
MIL-R-18546

]

MIL-R-39007 (ER)
MIL-R-39009 (ER)

I 1

I Precision Is’mi-p’’’i””l”l m

hHL-R-55182 (ER) MIL-R-22f384 MIL-R-55342

MIL-R-122(ER)
MIL-R-39017 (ER)

RESISTORS -VARIABLE

I
General Purpose

Wirewound Wirewound 1 I Non-Wirewou!ld

MIL-R-19 MIL-R-94 MtL-R-39002
M3L-R-22

MIL-R-12934 MEL-R-39023

1
Adjustable (Trimmer)

MIL-R-27208 MIL-R-22097

~L-R-39015 (ER) MIL-R-39035 (ER)

1
RESISTORS - SPECIAL

1

[ Networks

I
I

Non-Wirewound Thermistors

MSL-R-83401 MlL-T- 23648

FIGURE 2. !lilitary resistor specification catesorics.

10
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APPENDIX

‘o e.

f.

9.

h.

i.

k.

1.

n.

n.

0.

P.

MI L-R-122, RFP, fixed, film, established reliability. Use in circuits
requiring igher stabili ty than provided by composition resistors or film,
insulated, resistors and where ac frequency requirements are critical .
Operation is satisfactory from dc to 100. megahertz (MHz). Metal films are
characterized-by low temperature coefficients and are usable for ambient
temperatures of 125-C or higher with small degradation. High precision,
low,er RTC than MI L-R-55182.

MI L-R-12934, RR, variable, wirewound (precision). Use in servo-mounting
appllcatl Ons requlrlng precise elect rlcal, ana mechanical output and
performance. Used in computer, antenna, flight control, and bomb navigation
systems, etc.

MI L-R-18546, RE, fixed, wi rewound (power type, chassis mounted). Use where
power tolerance and relatively large power di ssi pation is required for a
given unit size than is provided by MI L-R-26 resistors, and where ac
performance is noncritical (i. e., voltage divider or bleeder resistors in dc
power supplies or series-dropping circuits).

MI L-R-22097, RJ, variable non-wl rewound (adjustment type). Use for matching,
balancing, and adjusting circuit variables in computers, telemetering equip-
ment, and other critical applications.

MI L-R-22684, RL42 ...TX. fixed, film, insulated. These film resistors have
semi-preclslOn cnaracter1st7cs smali sizes. The sizes and wattage
ratings are comparable to those ~f MI L-R-39009 and stability is between
MI L-R-39008 and MI L-R-55182. Oesign parameter tolerances are looser than
those of MI L-R-55182 but good stability makes them desirable in most
electronic circuits. See MI L-R-39017.

MI L-R-23285, RVC, variable, metal film, non-w irewound. Use where initial
setting stabil ity is not critical and long-term stability needs to be no
better than +5 percent. RVC resistors have low noise and long life
characteristics.

MI L-R-27208, RT, variable, w! rewound (adjustment type). Use for matching,
balancing, and adj usting circuit variables in computers, telemetering equip-
ment, and other critical applications.

MI L-R-39002, RK, variable, wirewound, semi-precision. See MI L-R-27208.

MI L-R-39005, RBR, fixed, wi rewound (accurate). Use in circuits requiring
higher stabll han provided by composlt ion or film resistor>, and where
ac frequency ~e; formance is not critical . Operation is satisfactory from dc
to 50 kHz. Replaces MI L-R-93, RB (wirewound (accurate)).

MI L-R-39007, RWR, fixed, wi rewound (power type). See MI L- R-?6.

MI L. R-39008, RCR, fixed, composition .[insulated). Use insulated resistors
for general purpose resistor application swhere the initial tolerance needs
to be no closer than +5. percent and long term stability needs to be no better
than +15 percent under fully rated operating conditions. Replaces MI L-R-11,
RC (fixed, composition (insulated)).

MI L-R-39009, RER, fixed, wirewound (power type, chassis mounted). Use where
power tolerance and relat ively iarge power lssipatlon is required for a
given unit size than is provided by MI L-R-39007 resistors, and where ac
performance is noncritical (i. e., voltage divider or bleeder resistors in dc
power supplies or series-dropping circuits).

q. MI L-R-39015, RTR, variable, wi rewound (lead screw actuated). See MI L. R-
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30.1

30.1.

MI L-R-39017, RLR, fixed, film (insulated). These film resistors have semi-
precision characteristics and small sizes. The sizes and wattage ratings
are comparable to those of MI L. R-39008 and stability is between MI L-R-39008
and MI L-R-55182. Oesign parameter tolerances are looser than those of
MI L- R.55182 but good stability makes them desirable in most electronic
circuits. Replaces MI L. R-22684, RL (fixed film (insulated)).

MI L-R-39023, RQ, variable, non-w irewound (precision). Use in servo mounting
aPPli Cati0n5 requiring precise electrical and mechanical output and
performance. Used in computer, antenna, flight control, and bomb navigation
systems, etc.

MI L-R-39035, RJR, variable, non-w irewound (adjustment type). use for
matching, balancing, and adjusting circuit variables in computers, teleme-
tering equipment, and other critical applications.

MI L-R-55182, RNR, fixed, film (high stability). Use in circuits requiring
higher stability than provided by composition resistors or film, insulated.
resistors and where ac frequency requirements are critical. Operation is
satisfactory from dc to 100 megahertz (MHz). Metal films are characterized
bY low temperature coefficients and are usable for ambient temperatures of
125 C or higher with small degradation. Replaces MI L. R-10509, RN (fixed,
film (high stability)).

MI L. R.-55342, RM, chip, fixed, film. These chip resistors are primarily
intended for incorporation into hybrid microelectronic circuits. They are
designed for use in critical circuitry where stability, long life, reliable
operation, and accuracy are of prime importance.

MI L. R-83401, RZ, network, fixed, film. These networks are designed for use
in crltlcal circuitry where stabi lity, long life, reliable operation, and
accuracy are of prime importance. They are particularly desirable for use
where miniaturization is important and ease of assembly is desired. They
are useful where a number of resistors of the same resistance value are
required in the circuit.

MI L-T-23648, Thermistor [thermally sensitive resistor) insulated. These
resistors exhibit a rapid change in resistance for a relatlve small temper-
ature change. These resistors are used to measure temperature or to compen.
sate for changes in temperature.

REFERENCE DOCUMENTS

Not applicable.

GZNERAL CHARACTERISTICS OF RESISTORS

General characteristics of fixed resistors.

1 Fixed, composition resistors, RCR.

a. Nominal minimum resistance tolerance available for fixed, composition
resistors is +5 percent. Combined effects of climate and operation on
unsealed types may raise this tolerance to +15 percent from the low value
(i. e., aging, pressure, temperature, humidity, voltaqe gradient, etc.).

b. High-voltage gradients will produce resistance change during operation.

c. High “Johnson” noise levels at resistances above 1 megohm preclude use in
critical circuits of higher sensitivity.

d. RF will produce end-to-end shunted capacitive effects because of short
resistor bodies and small internal distances between both ends.

e. Operation at VHF or higher frequency reduces effective resistance due to
losses in the dielectric (the so-called “Boella” effect).

12
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f. Exposure to humidity may have two effects on the resistance value: Surface
moisture may result in leakage paths which will lower the resistance values
or absorption of moisture into the element may increase the resistance.
This phenomenon is more noticeable in higher ranges since it depends upon
the resistance value.

9. The resistance temperature characteristic is the highest for general phrpose
resistor styles covered by military specifications.

30.1.2 Fixed, film resistors, RNR, RLR, and RL; fixed, film networks, RZ; and
fixed, film chips, RM.

a.

b.

c.

d.

e.

30.1.3

a.

b.

c.

d.

e.

f.

9.

h.

30.1.4

a.

b.

Low tolerance; high stability; low environmental changes; low temperature
coefficient; spacing and weight saving; low noise.

Nominal minimum resistance tolerance available is +0.1 percent for fixed,
film resistors; and for the resistor networks, the nominal minimum
resistance tolerance available is +1.0 percent.

Maximum practical full-power operating temperature should not exceed 125-C
for metal film RNR types; types RLR and RL resistors conform to the 7D” C
rating. Type RZ resistor networks and type RM resistor chips are
continuously derated from 70”c to 125”c.

Operation at RF (above 100 MHz) may produce inductive effects on spiral-cut
tYPe fixed, film resistors, and capacitive effects on the resistor networks.

The resistance temperature characteristic is fairly low (+500 ppm/q C and
+200 .ppm/” C) for thick film types (RL and RLR) and very low (+25 ppm/” C) for
metal film type IRNRI; the ~esistance temperature characteristic is fairly
low (+300 ppm/” C, +100 ppmf C and +50 ppm/ C) for resistor networks (RZ) and
resistor chips (RM).

Fixed, wirewound (accurate) resistors, RBR.

Fixed, wirewound, accurate resistors are physically the largest of all types
for a given resistance and power rating, since they are very conservatively
rated and are available in standard tolerances as low as +0.1 percent.

Because of the general method of construction [employing a plastic or
ceramic bobbin), this type is subject to mechanical damage resulting from
vibration, shock, and pressure.

Used where high cost and size are not important and operational climate can
be controlled.

Application of voltages in excess of voltage rating may cause insulation
breakdown in the thin coating of insulation between element coatings.

Operation above 51Z kHz may produce inductive effects and intrawinding
capacitive effects.

Resistance element is quite stable within specified temperature limits.

Use of good soldering techniques is extremely important, since higher
contact resistance may cause overall resistance shifts far outside of
resistance tolerance on low value units.

The presence of moisture may degrade coating or potting compounds.

Fixed, wirewound resistors {power type), RER, RE, RM, and R14R.

This type resistor is generally not supplied in low tolerances, since most
applications of this type do not require accurate resistance.

The use of tapped resistors is to be avoided, because insertion of ta s
weakens the resistor mechanically, !and lowers the effective power rat ng.
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30.2

a.

b.

c.

d.

e.

f.

9.

h.

i.

General characteristics of variable resistors: ●
All types of variable resistors should be derated for operation above their
rated ambient temperature.

Wirewound types should not be used in frequency-sensitive RF circuits due to
introduction of inductive and capacitive effects.

High humidity conditions may have a deleterious effect on unenclosed types
due to resistance shift in composition types and winding-to-winding shorts
in wi rewound types.

Composition elements may wear away after extended use, leaving particles of
the element to permeate the mechanism, resulting in warmer operation,
high-resistance shorts, etc. Wi rewound types are subject to noise because
of stepping of the contact from wire to wire.

With either wi rewound or non-w irewound resistors, good practice indicates
the use of enclosed units to keep out as much dust and dirt as possible and
to protect the mechanism from mechanical damage. The presence of oil through
lubrication may cause dust or wear particles present to concentrate within
the unit.

since the resistance is variable, it is necessary to provide some method of
preventing movement of the wiper arm, other than those movements required
during operation. For resistors which are not in continuous use, the short
locked shaft with a slotted end is preferred. For continuous use, the high
torque shaft w!ll limit the amount of motion due to shock, vibration, and
accidental movement. Where it is absolutely necessary to have a long shaft,
a coupled extension is preferred to one long integral shaft. Regardless of
the type of shaft, the use of oversize control knobs which permit high
rotational torque will generally result in damage to the integral stop. use
the smallest size knob to reduce torque.

W3en choosing a resistor, take care to ensure that the power rating of the
unit will be sufficient to handle the higher current produced when the
resistance is reduced, particularly if being used in series as a voltage
dropping resistor.

When a variable linear resistor is being used as a voltage divider, the
output voltage through the wiper will not vary linearly if current is being
drawn through it. This characteristic is usually called the “loading error. ”
To reduce the loading error, the load resistance should be at least 10 to
100 times as great as the end-to-end potentiometer resistance.

Lead screw actuated variable resistors can provide a high degree of accuracy
in critical adjustments; however, the user should consider the effects of
backlash in the lead screw position versus wiper position. The resistance
obtained at an initial setting may change slightly under conditions of
vibration and shock as the wiper settles into a new position. The magnitude
of this change is allowed to be as high as 1 percent when new, and can
increase with age up to. about 3 percent or the equivalent of one-half turn
of the lead screw. In extremely critical applications, it may be desirable
to decrease the resistance value of the variable resistor, and add a suitable
fixed resistance in series to obtain the same overall resistance, th”$ givi”g
less critical adjustments but with a decrease in the adjustable range.

●
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3D.3 Mounting guide.

30 .3.1 Stress mountinq. Improper heat dissipation is the predominant contributing
cause of fai lure tor any resistor type; consequently, the lowest possible resistor
surface temperature should be maintained. Figure 3 illustrates the manner in which
heat is dissipated from fixed resistors in free air. The intensity of radiated heat
varies inversely with the square of the distance from the resistor. Maintaining
maximum distance between heat-generating components serves to reduce cross-radiation
heating effects and promotes better convection by increasing air flow. For optimum
coo!jng without a heat sink, small resistors should have large diameter leads of
minlw.um length terminating in tiepoint$ of sufficient mass to act as heat sinks. Al 1
resistors have a maximum surface temperature which should never be exceeded. Any
temperature beyond maximum can cause the resistor to malfunction. Resistors should
be mounted so that there are no abnormal hot spots on the resistor surface. Uhen
mounted, resistors should not come i“ contact with heat -i”sulati”g s!,rfaces.

RE91sTOR9ABGW Z WATT9 RE91STORSt WATTSANO BELOW
I

FIGURE 3. Heat dissipation of resistors under room conditions.

30.3.2 Resistor mounting for vibration.
does not occur within the

Resistors should be mounted so resonance
frequency spectrum of the vibration environment to which

the resistors may be subjected. Some of the most common resistor packaging methods
result in large resistor noise. Resistor mounting for vibration should provide (1)
the least tension or compression between the lead and body, (?) the least excitation
of the resistor in relation with any other s“r.face, and (3) no bending or distortion
of the resistor body.

30.3.3 Circuit packaging. Resistors that are crowded to ether and come into
contact witn each ot ner can prov<de leakage paths [even wel ? insulated parts) for
external current passage. This can change the resultant resistance in the circuit.
Moisture traps and dirt traps are easily formed by crowding. Moisture and dirt
eventually form corrosive materials which can deteriorate the resistors and other
electronic parts. Moisture can accumulate around dirt even in an atmosphere of
normal humidity. Planning should be done to eliminate crowding of parts. Proper
space utilization of electronic parts can reduce the package size and still Drovide
adequate

30.3.4

a.

b.

spacing of parts.

Summary. The following is a guide for resistor mounting:

Maintain lead length to a minimum. The mass of the point acts as a heat
sink. (NOTE: Where low temperatures are present, leads should be offset
(bent slightly) to allow for thermal contraction. )

Close tolerance and low-value resistors require special precautions (i e.,
short leads and good soldering techniques) since the resistance of the
leads and the wiring may be as much as several precent of the resistance of
the resistor.
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d. During shelf life, as well as during operational life, any characteristic
(i. e., resistance, inductance, power rating, dielectric strength, size,
etc. )of any part may change value due to stresses caused by environmental
changes of temperature, humidity, pressure, vibration, etc. Changes of
character- istic caused by environmental stresses may be linear or
nonlinear, reversible or nonreversible (permanent), or combinations
thereof. Where a character- istic of the part undergoes a linear change
during environmental stress, and the change reverses itself linearly when
the environmental stress is removed so that the characteristic returns to
its normal value, thi< rate of change in characteristic value (per unit
change in stress .vtilue) is designated (x) coefficient, and is usually
expressed in percent or ppm/° C.

~,~~j~i~”,&. The mi”im”m requ~red power rat!”g of a resistor is another
factor that s In tially set by the circuit usage, but IS markedly affected by other

As mentioned previously, the power rating is based on the
hot-spot temperature the resistor will withstand, while still meeting its other
requirements of resistance variation, accuracy, and life.

30.4.2.1 Self-generated heat. Self-generated heat in a resistor is, of course,
calculated as P . 12R.

‘his ‘ig~re’I ~”i~n{h~i[~~~~’p! ~~~i~~ ~~s~a~!fl~a~!et~!~”$~luepower rating of the resistor use .
and to use the next larger power rating available in the standard. This calculatiofi
should, however, be considered only as a first approximation of the actual rating to
be used.

30.4.2.2 Rating versus ambient conditions. The power rating of a resistor is
based on a certain temperature rise from an ambient temperature of a certain value.
If the ambient temperature is greater than this value, the amount of heat that the
resistor can dissipate is correspondingly reduced,
because of temperature.

and therefore it must be derated
The applicable section of this standard and all of the

military specifications contain derating curves to be applied to the resistors
covered.

30.4.2.3 Rating versus accuracy. Because of the temperature coefficient of
resistance that al I resistors possess, a resistor which is expected to remain near
its measured value under conditions of operation must remain cool . For this reason,
all resistors designated as “accurate” are very much larger physically for a certain
power rating than are ordinary “nonaccurate” resistors. In general, any resistor,
“accurate” or not, must be derated to remain very near its original measured value
when it is being operated.

30.4.2.4 Rating versus life. If especially long life is required of a resistor,
particularly when f means remaining within a certain limit of resistance drift,
it is usually necessar~ to derate the resistor, even if ambient conditions are
moderate and if accuracy by itself is not important. ,4 good rule to follow when
choosing a resistor size for equipment that must operate for many thousands of hours
is to derate it to one half of its nominal power rating. Thus, if the self-generated
heat in the resistor is 1/3 watt, do not ,Ise a l/2-watt resistor, but rather a l-watt
size. This will automatically keep the resistor cooler, will reduce the long-term
drift, and will t-educe the effect of the temperature coefficient. In equipment that
need not live so long and must be small in size, this rule may be impractical, and
the engineer should adjust his dependence on rules to the circumstances at hand. A
“cool “ resistor will generally last longer ,than a “hot” one, and can absorb transient
overloads that might permanently damage a “hot” resistor.

30.4.2.5, Rating under pulsed conditions and under intermittent loads. When a
resistor is used in circuits where power is drawn intermittently or in pulses, the
actual power dissipated with safety during the pulses can sometimes be much more than
the maximum rating of the resistor. For short pulses, the actual heatinq is
determined by the duty factor and the peak power dissipated. Before app~oving such a
resistor application, however, the engineer should be sure (1) that the maximum
voltage applied to the resistor during the pulses is never greater than the
permissible maximum voltage for the resistor being used, (2) that the circuit cannot
fail in such a way that continuous excessive power can be drawn through the resistor
and cause it to fail also, (3) that the averaqe power beina drawn is well within the
a reed-on rating of
?!t e resistor do not

the resistor, and (4) thai continuous
cause any unexpected troubles.
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resistors the lower the resist a~ce value, the30.4.3 High frequency. For most
less total-ante it exhibits at high frequency. Resistors are not generally
tested for total impedance at frequencies above 120 hertz. Therefore, this
characteristic is not controlled. The dominating conditions for good hiqh-freauency
resistor pet-forma”ce are geometric consider atio”i and !ninimum dielectric-losses. FO r
the best high-frequency performance, the ratio of resistor length to the cross
sectional area should be a maximum. Dielectric losses are kept low by pvoper choice
of the resistor base material , and when dielectric binders are used, their total mass
is kept to a minimum. The following is a discussion of the high-frequency merits of
these major resistor types:

a. Carbon composition. This type exhibits little change in effective dc
resistance up to frequencies of about 100 kHz. Resistance values above .3
megohm start to decrease in resistance at approximately 100 kHz. Above
frequencies of 1 MHz, all resistance values exhibit decreased resistance.

b. Wirewound. Wi rewound resistors have inductive and capacitive effects and
are unsu~ted for use above 50 kHz, even when specially wound to reduce the
inductance and capacitance. Wi rewound resistors usually exhibit an
increase in resistance with high frequencies because of “skin” effect.

c. Film type. Film-type resistors have the best high-frequency performance.
The effective dc resistance for most resistance values remains fairly
constant up to 100 MHz and decreases at higher frequencies. In general,
the higher the resistance value the greater the effect of frequency.

30.5 Effects of mechanical design and ambient conditions. Since the operation of
a circuit cannot be divorced from the physical configuration it assumes when
assembled, some of the points that apply herein have already been discussed. It is
well , however, to check this aspect of equipment design several tines, so
redundancies in the following paragraphs are deliberate for the sake of emphasis.

30.5.1 Mechanical design of resistors. Much trouble during the life of the
equipment can be eliminated design engineer can be sure that the resistors he ●
is specifying for his circuits ar~ soundly constructed and proper equipment assembly
techniques are utilized. Tbe resistor types listed in this standard provide a great
measure of this assurance and, in general , assure a uniform quality of workmanship.
The areas detailed in 30.5. 1.1 through 30.5. 1.6 are included as indicators of sound
product construction.

30.5.1.1 End-caps or terminations. The connection
itself and the olatalls or leads hat connect it iato
that no possible combination of conditions net in the
intermittent connection. The military specifications
tests to check for it. When resistors are handled in
this precaution is particularly important.

between the resistor element
the circuit must be so good
proposed service can cause an
cover this point, and provide
automatic assembly machines,

30.5. 1.2 Effect of soldering. There are assembly techniques that affect resistor
reliability. Resistors should never be overheated by excessive soldering-iron
application s,, and the resistor leads should not be abraded by assembly tools. NO
normal solderlng practice, either manual or dip soldering, should damage the resistor
physically or change its resistance value appreciably.

30.5.1.3 Moisture resistance. Moisture is the greatest enemy of components and
electronic equipment. Usual ly. a resistor will keep itself dry because of its own
self-generated heat; this is, of course, only true when the equipment is turned on.
If the equipment must stand for long periods under humid conditions without power
applied, the engineer should determine whether his circuits will operate with
resistance values which have changed from tbe “hot” conditt on, and whether the
retrace of the resistance value during the warmup period will allow the equipnent to
work satisfactorily during this period. If ft will not, he must see that a resistor
adequately protected against moisture absorption is used. The resistor cannot be
blamed for performing improperly if it is not designed for the use to which it is
put. It is therefore up to the design engineer to analyze what is needed and to
provfde the resistor to meet these conditions. This standard and tbe applicable
military specifications constitute a guide as to what various kinds of resistors will ●
do under humid co”ditio”s.
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30.5. 1.4 Method of mounting. Large resistors that are not provided with some
adequate means ot mount ing should not be considered. Under conditions of vibration
~r shock, lead failure can occur, and the larger the mass supported by the leads the
more probable a failure will be. Even when vibration or shock will not be a serious
problem, ease of assembly and replaceability suggest that large components be mounted
individually.

30.5. 1.5 Resistor body. The body of the resistor must be sufficiently strong to
withstand any hand ling it is likely to get. The specifications call out, through
workmanship and packaging requirements, that it be shown by the manufacturer that his
product will not crack, chip, or break in transit, o~n the shelf, or in the normal
assembly process.

30. 5.1.6 Insulation or coating. A1l resistors intended for use in reliable
electronic e uipment must

7
be protected by an insulating coating. Sometimes this is a

molded pheno ic case, epoxy coating, or ceramic or glass sleeves. Mirewound power
resistors use various cement and vitreous enamel coatings to protect the windings,
and to insulate and provide moisture barriers. Not all of the coatings and
insulations applied to commercial resistors are satisfactory for extreme variations
in ambient conditions; the various military specifications include tests used to
qualify the various manufacturers’
the coating used.

products thus providing a greater confidence in

30.5.2 Effects of ambient conditions. In the establishment of ratings for
resistors, th design engineer has imvicitly considered the mechanical design of the
equipment. T~is may not have been realized, but it is so because the ambient
conditions in which the resistor must operate determine to a large degree the power
rating and mechanical construction of the resistor if long life -- or any life, under
eXtreme conditions -- is desired.

30 .5.2.1 Resistor heating. A very important question in the application of
resistors is how hot will th ey get in service. In a piece of equipment the heat in a
resistor comes from several sources; namely, (1) self-generated heat, and is the
thing that can be easily calculated, and (2) the heat that the resistor receives from
other resistors or other heat-producing components in the same immediate neighborhood
by radiation, and is not so easily calculated. The important thing to remember is
that under these conditions each re~i<tor will be heated more than 12R would
suggest; when much heat is produced, as in stacked wi rewound resistors, the design
engineer would do well not to freeze his design until he has measured a typical
assembly with power on to see just how hot the resistors get. The same thing is true
of the extra heating given the resistors by convection. This is another way of
saying that high-ambient temperature will reduce the actual power rating of the
resistor by reducing permissible temperature rise, a point that has been made several
times before. The equipment designer must realize also that the heat being produced
by “hot” resistors can injure other components. This is a very important point to
remember; capacitors, diodes, and other resistors usually do not fail immediately
when overheated. The effect of too much heat is a deteriorating one, weakening the
component until at a later date it will unexpectedly fail. It is very easy to put a
“heat bomb” in a piece of equipment that will not go off in normal production testing
but will do so when the equipment gets into service and is being relied on to do its
duty. It is also very easy to eliminate such troubles by strict and thoughtful
attention to the problem of heating. A few rules have been given for use as guides
to protect against these factors (see 30.3).

30 .5.2.2 High altitude. With the exception of the dielectric withstanding voltage
test at reduced barometric pressure, all tests in military specifications referenced
herein are performed at ambient atmospheric pressure. This fact should be considered
when the use of these resistors for high-altitude conditions is contemplated.

30.5. ?.3 Flammability. It should be noted that military specifications refere~ced
hereio conta7n no requirements concerning the flammability of the materials used in
the construction of these resistors. Users should take this into consideration when
a particular application-involves this requirement.
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40. SUPPLEMENTAL INFORMATION ●
40.1 Reliability. The established reliability specification provides for the

establishment ot a failure rate figure through the single parameter of load life
only. Although, in most instances, the established reliability specification
provides for more frequent moisture resistance, burn in, and other types of screening
tests on a 100-percent basis, the failure rate figure {in percent per 1,000 hours) is
based only on load life test results.

40.2 Metric equivalents. The metric equivalents (to the nearest .01 mm) which are
provided in the individual sections are for general information only and are based
upon 1 inch . 25.4 mm.

40.3 International standardization agreements. Certain provisions of the
specifications referenced in this standard are the subject of international
standardization agreements [see table IV). When amendment, revision, or cancellation
of any of these specifications is proposed which will affect or violate the
international agreement concerned, the ?reparing activity will take appropriate
reconciliation action through international standardization channels including
departmental standardization offices, if required.
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TABLE V. Detai1 specification number by style number.

Detail
>ecification

1
2
3
1
2
3
4
5
7
D
8
9
10
11
11
4

2
2
2
1
1
1
1
2
2
1
3
6
10
1
2
3

Military
pacification

MIL-R-19,,
,!

MIL-R-3YO05,!

,,
,,
,,
,,
!,

,,

,,

,,

,,

MIL-R-3900M
,,
,,
!,

,,

MIL-R-39009
,,
,,
,,
,,
,,
,!

!,

MIL-R-18546
,,

MIL-R-122
,,
,,
!,

MIL-R-39035
,,
,,

Section

202
,,
,,

303
,,
,,
,!
,,
,!
,,
,,
,,
,,
,,
,,

301
,,
,,
,,
,,

306
,,
,,
,,
,,
,,
,,
,,

103
,,

306
,,
,!
,,

402
,,
,,

Style

RM0505
RM1OO5
RM15D5

RNC9U
RNR50
RNR55
RNR60

RP15
RP16
RP20
RP25

Oetai1
>ecificatior

5
4
1
3
5
1
2
3
8
1

4
5
6
7
1
3
5
6
10
9
7
i
3
5
6

10
15
1
2
3
4j

6
7
8

~1
Military I Section I

necification I

MIL-R-39035,,

MIL-}-39002

MIL-R-39D17,,

!,

MIL-R-22684
MIL-R-55342

,,
,,

,,

MIL-R-55182
,,

,,

,,

,,
,,
,,
,!

,,

,,

MIL-R-22!,
,,
!,

,,

!,

,,

,,

,,

402
,,

205
,,

305,,
,,
!,

102
307

,,
,,
,,
,,

302
,,

,,
,,

,,
,,
,!

,,

!,

,!

203,,
,,

,,
!,

,,

,,

,,
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.

Style

RP30
RP35
RP40
RP45
RP50
RP55
RQ051
RQ090
RQ091
RQ1OO
RQ11O
RQ150
RQ160
RQ200
RQ21O
RQ300
RR0900
RR1OOO
RR1OO4
RR11OO
RR1300
RR1400
RR2000
RR2002
RR21OO
RR2104
RR3000
2R31OO
RR3200
7R3300
IR3400
?R3500
?R3600
lR3601
ZR3700
lR3800
/R3900

MIL-STO-1990

AppENOIX

TABLE V. Oetail specification number by style number . Continued.

Oetail
,pecificatio

Military
specification

MIL-R-22
,,
,,
,!
,,
,,

MIL-R-39023
,,
,,
,,
,,
,,
,,
,,
,,
,,

MIL-R-12934
,,
,,
,,
,,
,,
,,
,,
,,
,,
,,
,,
,,
,,
,,
,,
,,
,,
,,
,,
,,

Section

203
,,
!,
,,
,,
,,

209
,,
!,
,,
,,
1,
,,
,,
,,
,,

204,,
,,
,,
,,
,,
,,
,,
,,
,,
,,
,,
,,
,,
,,
,,
,,
,,
,,
,!
,,

Style

RR4000
RR41OO
RTH06
RTH08
RTH1O
RTH22
RTH42
RTR12
RTR22
RTR24
RTIO
RT26
RT27
RVC6
RV2
RV4
RV5
RV6
RWR78
RMR80
RUR81
RWR82
RkiR84
RWR89
RW29 to 3!
RW47
R1456
RZO1O
RZ020
RZ030

Oetail
ipecificatic

Military
specification

MIL-R-12934
,,

MIL-R-23648.
,,
,,
,,

MIL-R-39015
,,
,,

MIL-R-27208
t,
,,

MIL-R23285
MIL-R-94

,,
!,
,,

MIL-~-39007

,,
,,
,,
,,

tiIL-R-26
,,
,,

qIL-R-83401
,,
,,
,,
,,
,,
,,
,,
,,

41L-R-94

Section

204,,

502,,
,,
,,
,,

401
,,
,,

206
,,
,!

208
201
,1
,,
,,

304,,
,,
,!
,,
,,

101
,,
,,

501
,,
,,
!,
,,
,,
,,
,,
,,

201

27
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FIGURE 4. Configurations - Continued.
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MI L- STD-199D

SECTION 100

RESISTORS, FIXEO

Section
s#%R&in

101. Resistors, Fixed, !4irewound (Power Type) - - - - - - - - - MI L-R-26

102. Resistors, Fixed, Film, Insulated- - - - - - - - - - - - - MI L-R-22684

103. Resistors, Fixed, ‘direwound (Power Type, Chassis
Mounted) ---------- -------------- - MI L-R-18546

100 (CONTENTS)

100.1
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I

‘o
sEcTION 101

RESISTORS, FIXEO, UIREUOUNO (PO14ER TYPE)

STYLES RM29, RH31, R!d33, Rii35, R1437, RW38, RW47, ANO RU56

(APPLICABLE specification: MI L-R-26)

1. SCOPE. This section covers power type, wirewound, fixed resistors. Included
are general purpose radial ta,b..styles of 5- and 10-percent initi~l resistance
tolerances wit! power ratings ranging from 11 to 210 watts at 25 C, derated to
O power at 350 C (characteristics V and N). These resistors are not designed for high
frequency applications where the ac performance is of critical importance. .They are
especially suited for use in electrical, electronic, communication, and associated
equipment.

2. APPLICATION INFORMATION.

2.1 Style selection.

2. 1.1 Construction. The construction of styles herefn empl,oys a measured length
of resistance wire or ribbon of a known ohmfc value wound in a precfse manner where
the pftch, effective wire. coverage, and wfre diameter are specification controlled.
The contfnuotis length of resistance wire (wfre required to be free of jofnts, welds
or bonds. and of uniform cross-section) is wound o~ a core or tube, usually of
ceramfc, and attached to end terminations (tabs or axial leads). The element
assembly, fncludfng connections or terininatfons of the resistive element, are
protected, insofar as necessary, by an enclosure or coating of fnsulatfng,
mofsture-resistant materfal [usually inorganfc vitreous enamel or a silicone).

2. 1.2 Pow’er ratfng. These resfstor$ have a power ratfng based on a continuous
rated-wattage operation at an ambient temperature of 25”c, wfthout exceeding a hot

● spot temperature of 350” C. If these resistors are to be operated at an ambient
temperature greater than 25-C, the resistors should be derated in accordance with
figure 101-1.

IA
o

s
1-

S
i?
$
a

~

k’

253050 To so no 130150 ITO 193210 2302s0 2702s0 310 3303s0

AMBIENT TEMPERATURE IN OEGREES CELSIUS

I

I

FIGURE 101-1. Oerating curve for high ambfent temperature.

101 (MIL-R-26)

101.1
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2. 1.3 Resistance wire. kiire size of less than .001
recommended for new design.

nch nominal diameter is not

2 .1.4 Oerating for optimum performance. Because all of the electrical energy
dissipated by a resistor is converted into beat energy, the temperature of the
surrounding air becomes an influencing factor in the selection of a particular
resistor for use in a specific application. The p~wer rating for these resistors is
based on operation at an ambient temperature of 25 C; however, in actual use, the
resistors may not be operating at this temperature. After the desired resistance
tolerance and the anticipated maximum ambient temperature have been determined, a
safety factor of 2 ! aPPl ied to the wattage, is recommended in order to insure the
selection of a resistor having an adequate wattage-dissipation potential, and one
which will remain within specified tolerance limits.

2 .1.5 Choice of style. Resistors to be used in equipment should be so chosen
that, when mounted in he equipment, they will not operate at a temperature in excess
of their ratina. This should be aDDl icable under the most severe conditions. as
follows:

a.

b.

c.

d.

e.

f.

In the maximum specified ambient temperature

Under conditions producing maximum temperature rise in each resistor.

For a sufficient length of time
for the maximum specified tine.

With all enclosures in place.

With natural ventilation only.
ventilating provisions included

At high altitude.

to produce maximum temperature rise, or

(This should permit the use of any s ecial
as a standard part of the equipment. !

2.2 Spacing. When resistors are mounted in rows or banks, they should be so
braced that, taking into consideration the restricted ventilation and heat
dissipation by nearby resistors, no resistor in the rows or banks exceeds its maximum
permissible hot-spot temperature. AR appropriate combination of resistor spacing and
resistor power rating must be chosen if this is to be insured.

A solder with a minimum melting temperature of 350” C should be
us~~’fo%%%%g. Care must be exercised i“ soldering low value and tighter
tolerance resistors since high contact resistance may cause resistance changes
exceeding the tolerance.

2.4 Mountin
+

Under conditions of severe shock or vibration, or a combination of
both, res s ors of all sizes described in this section should be mounted in such a
fashion that the body of the resistor is restrained from movement with respect to the
mounting base. It should be noted that if clamps are used, certain electrical
characteristics of the resistor will be altered. The heat-dissipating qualities of
the resistor will be enhanced or retarded depending on whether the clamping material
is a good or poor heat conductor. Under less severe vibration conditions, axial lead
styles may be supported by their leads only. The lead lengths should be kept as
short as possible, 114 inch or less preferred, but not longer than 5/8 inch. The
longer the lead, the more likely that a mechanical failure will occur. For mounting
of tab-terminal resistors, use bracket assemblies specified on MS75009. Figui-e
lD1-2 provides an outline of these assemblies; see MS sheet for detailed information.

2.5 Secondary insulation. Where high voltages are present between resistor
circuits and grounded surfaces on which resistors are mounted, secondary insulation
capable of withstanding the voltage conditions should be provided between resistors
and mountings or between mountings and ground.

2.6 Coating materials. Certain coating ~aterials fu:ed in fabricating resistors
furnished under MIL R-26 may be subject to outgassing of volatile material when
operated at surface-temperatures over 200” C. This phenomena should be taken into
consideration for equipment design.

101 (MI L-R-26)

101.2
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MOUNTING

+

BRACKET
(2 REQO)

MI L- STD-1990

MAGHl#E SCREW

_sLoTTED:.MQtJNTJNG HOLES
FIGURE 101.2. Bracket assembly.

==+

3. ITEM IDENTIFICATION (see figures 101-3 and 101-4).

3.1 Type designation. The type designation is used for identifying and describing
the resistor as shown on figure 101-3.

~: The two-letter symbol “RU” identifies pOwer-
type, wi rewound, fixed resistors; the two-digit number
identifies the physical size and power rating.

CHARACTERISTIC: The single-letter symbol identifies the
maximum operating temperature, the insulation resistance
[IR) value, and resistance temperature characteristic as
follows:

v u 350” C max oper temp; min IR of 100 Mfl;
N~l––– PPM/” C . +650 (R~.1~.449fI), +500 (~~;;99

-1oo
~lrl), +400 (R~l<10!2), *400 (Rz1O<2O!2),

-200
*260 (R ~ 20i7)

Al V indicates inductively wound resistors; N
indicates non-inductively wound resistors.

RESISTANCE: The three-digit number identifies the nom-
inal resistance value. exDressed in ohms: the first two
digits represent sigiifiiant figures aid the” last digit
specifies the number of zeros to follow. For values
less than 10 ohms, all digits are significant with the
letter “R” representing the decimal Doint. (See 3.3 and
the followi ng”example. j

EXAMPLE:

RI O----- 0.1 ohm
lRO----- 1.0 ohm
1o1----- 100 ohms
1o2----- 1,000 ohms

1

CENTER TAP: The single-letter symbol “T” indicates that
he resistor is center-tapped (style Rli33, RU35, RU37,

RU3B, and R!447, if applicable).

., .!,., ,m, , 7....- ...... ..... ..... ...
r, . . . . .“, -.. Iyp. .e>, gndi,,un ex.arnpIe.

101 IMIL-R-26)

101.3

Downloaded from http://www.everyspec.com



i41L-sTD-199D

3.2 Performance characteristics. The performance characteristics of these
resistors are as shown in table 101-1.

3.3 Decade values. The resistance values shall follow the standard decade of
values as shown in the following:

I Oecade of values I
~

10
i 11 24 51 I

12 27 ! 56
I 13 30 I 62 I

15 33 I 68
16 36 I 75 I

118139181
20 43 I

I I I I

4. oELETEO STYLES. Resistors, styles RM55, R1467, RW68, RM70, RW74, Rw78, Rw79,
RW80, and R!481, formerly covered in this section, have been intentionally deleted and
are no longer standard items for new design. For new design, use styles RWR74,
RwR78, RWR80, RWR81, RWR84, and RWR89 of MI L-R-39007 [see section 304).

“1

1131 (M IL-R-26)

101.4
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1--5M,N “*I

L

.016(41)

= %

MIN
t-

(2.16.) +

.- —. — ___________ __________ B ~“”:.
1

T

D;A \——_— — __________________

1“
c’ .“ “

Styles RW29 to RW47 inclusive.

-*~+-

0 A B

Style RW56.

Dimensions (inches)
Style

A B D #

RW29 1.750 +.062 .625 +.125 .500 max .172 min

RW31 1.500 f.062 .625 +.125 .594 max
.312 +.016

-.125

R1433 3.oOO i.062 .625 i.125 .594 max .187 min

RW35 4.000 i.062 .B12 +.125 .906 max .500
+.062
-.031

RW37 6.oOO i.062 1.219 t.125 1.312 max .703 min

RW38 8.000 i.062 1.219 i.125 1.312 max
,750 +.156

-.046

RW47 10.000 i.062 1.219 i.125 1.312 max .703 min

RW56 2.000 i.094 1.750 ?.375 .469 +.094 ---

~/ For styles Rw35, RW37, Rw38, and RW47, dimension “E” applies for at least
1/2 inch (12.70) from each end of the tube; the remainder of the core is
not less than 1/4 inch (6.35) in diameter.

INCHES
.016
.031
.046
.062
.094
.125
.156
.172
.187
.312
.375
.469

2.000
3.000
4.000
6.000
8.000

10.000

> MM
.41

..79
1.17
1.57
2.39
3.18
3.96
4.37
4.75
7.92
9.53
11.91
12.70
15.09
15.88
17.86
19.05
20.62
23.o1
30.96
33.32
38.10
44.45
50.80
76.2o
101.60
152.40
203.20
254.oo

FIGURE 101-4. Fixed wirewound resistors (power type) .

101 (M IL-R-26)

101.5

Downloaded from http://www.everyspec.com



MI L- ST D-199D

TABLE 101-1. Performance characteristics.

I I I I I I I I
Features \ Rki29 ~ RM31 \ RM33 ~ RW35 ~ RW37 ~ RW38 ~ RW47 \ RW56

I I I I I I [ I
esi stance tolerance lR<ln.10 ISee lSee ISee ISee

lRki29 1;;~9 {;;;9
lSee

(*percent)- - - - - - - ~Rzln.5 IRW29 {RW29 ~RW29 ~RW29

I I I I I I I I
in resistance (ohm) I 0.10 / 0.10 ~ 0.10 / 0.10 / 0.10 } 0.10 / 0.10 / 0.10

I I I I I I I I
ax resistance (kil ohm)
Characteristic V ~ 5.6
Characteristic N

I 6.8 I 1S.0 I 43.0 ~ 91.0 1150.0 i180. O i 9.1
j 2.7 ~ 3.3 j 8.1 ~ 20.0 ~ 43.0 ~ 75.0 ~ B1. O ~ ---

esi stance temperature
I

SEE FIGURE 101-3
characteristic (ppm/” C) I

I I I I I I I I
ower r~ting (watts) I 11 I 14

at 25 C
126/55 I 113 I 159 \ 210 ~ 14

I
~

ax percent change in I
resistance (*) ~/ I I I 1

Thermal shock 12
I:\:

12\;
;;;;

12
Short-time overload \:12 /:
Terminal strength 11 ]1 11 11~1
Dielectric withstand- I I I I

ing voltage I .1 I .1 I .1 1 .11.1
High temperature

1 .11.11.1

exposure 12/; 12/;
Moisture resistance i 2 ~;\2 /; 1; ~:
Low temperature I I

storage 12\2\2\2\2 \2\2\2
Shock (specified

pulse) I NIA
Vibration, high

~ NIA ~ NIA ~ NIA } )4/A I NIA ~ NIA I .2

frequency / NIA / N/A ~ NIA ~ !4/A ~ NfA I ?JIA ~ MIA i .2
Life (full load at
25QC) 2,000 hr 13\3/3j3~3 ~3\3/3

I I I I I I I I
nsul ation resistance
(megohms)

Dry (initial) /1,000 ~1, ooo /1,000 ~1, ooo :1,000 /1,000 ~1, ooo /1,000
Wet (after moisture

resistance) I 100 I 100 I 100 I 100 \ 100 ~ 100 \ 100 I 100
I

11 Total resistance change shall be considered as ● (_ perCent ‘0.05 Ohml.—

101 (i41L-R-26)

101.6
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SECTION 102

RESISTORS, FIXEO, FILM,

STYLE RL42 .....

IAPPLICABLE SPECIFICATION:

INSULATEO

TX

MI L- R-226B4)

1. SCOPE. This section covers insulated, film, fixed resistors having a film
resistance element and axial leads. These resistors are capable of full-load
operation at an ambient temperature of 70” C and have a resist ance; temperature
characteristic of *2OO parts per million per degree Celsius [ppml C).

2. APPLICATION I!4FORMATION.

2.1 Style selection.

2 .1.1 Construction. In these resistors, the resistance element consists of a
film-type resistance element which has been formed on a substrate by one of several
processes depending upon the manufacturer. The element is spiraled to achieve ranges
in resistance value and, after lead attachment, the element is coated to protect it
from moisture or other detrimental environmental conditions.

These resistors have a power rating based on continuous,
f“;i!i~ad%%%%%; a“ .3mbie”t temperature Of 70”c. If the resistors are to be
operated at temperatures exceeding 70 C, the resistors must be derated in accordance
with fro,,ve 107-1

AMBlENT TEMPERATURE IN DEGREES CELSIUS
~\\

FIGURE 102-1. Oerating curve for high irnbient temperature.

2. 1.3 Oerating for optimum performance. !fter the maximum ambient temperature has
been determined, a safety factor of two applied to the wattage is recommended in
order to insure the selection of a resistor with an adequate wattage dissipation
potential .

\\
02 (t41L-R-22684)

102.1
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2 .1.4 Resistance tolerance. Designers should bear in mind that operation of these
resistors under the ambient conditions for which military equipment is designed ma.v
cause permanent or temporary changes in resistance sufficient tO exceed their initial
tolerance. In particular, operation at extreme temperatures may cause relatively
large temporary changes in resistance.

‘2.2 Maximum voltage. The maximum continuous working voltage of 500 volts should
in no case be exceeded, regardless of the theoretically calculated rated voltage.

2.3 Noise. Noise output is uncontrolled by the specification but is considered a
negligifiuantity.

2.4 Shelf life. MI L-R-22684 estimates a change of ~esis}ance of .2 percent
(average) per year under normal storage conditions (25 *1O C) with relative humidity
not exceeding 90 percent).

3. ITEM IDENTIFICATION (see figures 102-2 through 102-4).

3.1 Part number. The part number is used for identifying the resistor as shown in
figure 102-2.

M?2694J08 - 1001

SPECIFICATION NUMBER:
tall

The number identifies thede- ] ~ ~
specification number (indicating MI L- R-226841 B).

OASH NUM8ER: The applicable dash number is as indi-
cated ln table 102-1 and corresponds to the type des-
ignation as per figure 102-3.

FIGURE 102-2. Part number example.

3.2 Type designation (for reference only). The type designation is used for
describ?nq the resistor as shown in figure 102-3.

RL42 S

STYLE:
thetw:!:!;,[i::~:; ]–T [

The two-letter symbol “RL”
FiTS’ted, film, fixed resistors;
identifies the size and power rating.

TERMINAL: The single-letter symbol “s“
solder able terminals. ‘dentifi’s *

RESISTANCE: The three-digit number identifies the
nominal resistance value, expressed in oh!ns; the
first two digits represent significant figures and
the last digit specifies the number of zeros to
follow. (See table 10?-1 and the following y;a~rn;;.)

loo -----
EXAMPLE: 201- -- - - 200 ohms

155- - - - 1,500,000 ohms

RESISTANCE TOLERANCE: The single-letter symbol
ldentlfles the resistance tolerance as follows:

—

—
G----- *2 percent
J----- *5 percent J

TX IDENTIFICATION: The symbol
7Jesignati0n

“TX;U:’’’:::”::”:: 1-----
signifying additional

requirements.

102 (M IL-R-22684)

FIGURE 102-3. Type designation example.

102.2
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TABLE 102-1. Part number designation.

●

Oash number
Resistar

G

1001
1003
1005
1007
1009
1o11
1013
1015
1017
1019
1021
1023
1025
1027
1029
1031
1033
1035
1037
1039
1041
1043
1045
1047
1049
1051
1053
1055
1057
1059
1061
1063
1065
1067
1069
1071
1073
1075
1077
1079
1081
1083
1085
1087
1089
1091
1093
1095
1097
1099
1101
1103
1105
1107
1109
1111
1113
1115
1117
lli9
1121
1123
1125

;01eranc
J

1002
1004
1006
1008
1010
1012
1014
1016
1018
1020
1022
1024
1026
1028
1030
1032
1034
1036
1038
1040
1042
1044
1046
1048
1050
1052
1054
1056
1058
106I
1062
1064
1066
1068
1070
1072
1074
1076
1078
1080
108’2
1084
1086
1088
1090
1092
1094
10Y6
1098
1100
1102
1104
1106
1108
1110
1112
1114
1116
1118
1120
1122
1124
1126

-mi7iim
total

resistare
~

E
12
13
15
16
18
20
22
24
27
30
33
36
39

:;
51
56
62

%
82

1::
110
120
130
154
160
180
200
220
24o
27o
300
330
360
393
430
470
510
560

,

Oasn
Resistanc

G

1127
1129
1131
1133
1135
1137
1139
1141
1143
1145
1147
1149
1151
1153
1155
1157
1159
1161
1163
1165
1167
1169
1171
1173
1175
1177
1179
1181
1183
1185
1187
1189
1191

1193
1195
1197
1199
1201
1203
1205
1207
1209
1211
1213
1215
1217
1219
1221
1223
1225
1227
1229
1231
1233
1235
1237
1239
1241
1243
1245
1247
1249’

i6FF--
11eranc6

J

1128
1130
1132
1134
1136
1138
1140
1142
1144
1146
1148
1150
1152
1154
1156
1158
1160
1162
1164
1166
1168
1170
1172
1174
1176
1178
lmn
1182
1184
1186
1188
1190
1192

1194
1196
1198
1200
1202
1204
1206
1208
1210
1212
1214
1216
1218
1220
1222
1224
1226
1228
1230
1232
1234
1236
1238
1240
1242
1244
1246 ‘
1248
1250

Nominal
total

resistanc
Onms—

4,300
4,700
5,100
5,500
6,200
6,8Qo
7,500
8,200
9,100

10,000
11,000
12,000
13$000
15,000
16,000
18,000
20,000
22,000
24,000
27,000
30,000
33,000
36,000
39,000
43,000
47,000
51,000
56,OOO
“62,000
68,000
75,000.
82,000
91,000

F

0:12
0.13
0.15
0.16
0.18
0.20
0.22
0.24
0.27
0.30
0.33
0.36
0.39
0.43
0.47
0.51
0.56
0.62
0.68
0.75
0.82
0.91

/::
1.2

l::

1/ Complete type designation includes the letter “G” or “J” for applicable resistance tolerance.

102 (ML-R-22684)

102.3
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STYLE RL42 ..... TX ●’

‘COLOR COOED PER
TABLE 102-11

INCHES
.043
.047
.300
.336
.648
.728

1.375
1.625

MM
1.09
1.19
7.62
8.53
16.46
18.49
34.92
41.28

.

1 I Dimensions (inches) I
1 A I B I I D

I Style I
Min Max Min Max Min I Max hiin I Max

I I
RL42... TX .648 .728 1.375 1.625 043 1 047 .300 I 336

I 1“ 1“ I 1“

NOTE: The end of the body shall be that point at which the diameter equals the
nearest drill size larger than 250 percent of the nominal lead diameter. The leads
are solderable to within .125 inch (3.18 mm) of the resistor body.

FIGURE 102-4. Ftxed film resistors (insulated).

102 (MIL-R-22684)
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,.

Band A ~J

B1ack
Brown
Red
Orange
Yellow
Green
B1ue
Purple
(Violet)
Gray
White

First
signif-
icant
figure

0
1

:
4
5
6
7

8
9

MIL-STO-1990

TA8LE 102-11. Color code for film-type resistors.

Band B ~1 i Band C ~1 I Band O ~1

I I I I I
i Second i I

i.
I

Color ~ ~:~:nf- ~ Color lMultiplier lColor lResistance

I figure I
Intolerance

I I
./1

I (percent)

1 1 I I
B1ack
Brown
Red
Orange
Yellow
Green
B1ue
Purple
(Violet)
Grav

io i Black i 1 I
11 I Brown I 10 I

I Red 100 I
:I I Orange I 1,000 I

14 I Yellow I 10,000 I
15 I Green I 100,000 I
16 I Blue 11,000,000 I
17 I Silver I 0.011

I Gold ~ 0.1 I
181

Go1d
Red

*5
●2

While i 9 i I II
I I I II

I
Band E ~/ I

-1----!
lTerminal I

Color I
I

I

~
Green ~Sg~&- I

1.

I

The first significant figure of the resistance value,

The second significant figure of the resistance value.

The multiplier. (The multiplier is the factor by which the two significant figures are
multiplied to yield the nominal resistance value.)

The resistance tolerance.

Indicates a solderable terminal and is the “TX” indicator band (This band is approximate y 1-1/2
times the width of other bands.).

Example of color coding 5100 ohms *5 percent, solderable 1cads.:

Band A, green; Band B, Brown; Band C, red; Band O, gold; Band E, green.

102 (MIL-R-22694)
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3.2 Performance characteristics. The performance characteristics of these
resistors are as shown in table 102-111.

TABLE 102-111. Performance characteristics.

I
Featuves I Sp~c~~~~ation number

684/8
I

Power rating (at 70” C) (watts) - - - - - - - - I 2

Idin resistance (ohms) . . . . - . - . . . . . 10

flax resistance (megohms) . - . - . - - - - - - 1.5

Max continuous working voltage (volts) - - I 500

Resistance temperature characteristic (ppm/” C) I +200

Max percent change in resistance ~t: I
Temperature cycling - - . - . - . . . . - . I +1.0 percent
Low. tempet’atut.e operation- - - . - - . . - [ +0.5 percent
Short-time overload . . - . . . . . - . I +0.5 percent
Terminal strength. . . . . . . . - . . - . I +0.5 percent
Dielectric withstanding voltage. . . . . . . I *0.5 percent
Resistance to soldering heat . - - - . - [ *0.5 percent
Moisture resistance . . . - - - - . . . . \ *1.5 percent
Life --------- . - . --.--.--I *2. O percent
Shock, medium impact - - . . . - . . . . - I *0.5
Vibration, high frequency. - . - - . . - I *0.5

I
Dielectric withstanding voltage (volts rms):

Atmospheric -. -.. . .- . . . . . . ..[ 1,000
Barometri c------ . . . . . . . . . . . I 500

I
Insulation resistance [megohlns):

Ory ----------- ..- . . . . ..[ 1,000
Met (after ,noisture resis.ta”ce)- - - . - - I 100

l_f Where total resistance change is 1 percent or less, it shall be
considered as * ( percent + 0.05 ohm).

NOTE: All leads are solderable in accordance with method 208 of !41L-STD-202.

102 (M IL-R-22684)
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SECTION 103

RESISTORS, FIXEO, IAIREHOUNO (POWER TYPE, CHASSIS MOUNTEO)

STYLES RE77 ANO RE80

(APPLICABLE SPECIFICATION: MI L-R-18546)

1. SCOPE. This section covers chassis-mounted, power-type, wi rewound, f~;g~e
resistors having a wi rewound resistance element and lug-type axial leads.
reSistors are capable of full-load operation at an ambient tempera tut-e of 25-C when
mounted on the specified chassis area. These resistors are suitable for use at high
ambient temperatures where space limitations are important and the principle of heat
dissipation through a metal mounting surface .can be utilized. These resistors are
not suitable for application where the ac characteristics are of critical importance;
however, provisions have been made to minimize the inductance.

2. APPLICATION INFORMATION.

2.1 Style selection.

2.1.1 Construction. In general the element construction is similar to the
processes and materials discussed ~n section 101; however, in this type of resistor,
the finished resistor element and termination caps are sealed by a coatin material.

!The coated element is then inserted in a finned aluminum alloy housing wh ch
completes the sealing of the element from detrimental environments, and provides a
radiator and a heat sink for heat dissipation. These resistors must be wound either
inductively or noninductively and the type of winding is identified by the type
designation symbol .

2. 1.2 Power rating. These resistors have a power rating based on continuous,
full-load operation at an ambient temperature of 25° C and with a specified chassis
area. If the resistors are to be operated at temperatures exceeding ?5” C, the
resistors must be derated in accordance with figure 103-1. (See 2.1.3 for chassis
area derating. )

2. 1.3 Chassis derating. These resistors, as noted in 2.1.2, are assigned power
ratings when mounted on test chassis areas at 25 C. Figure 103-2 provides the
chassis area derating curves for these resistors.

rnaf~:~~ a_r~!i:!;mh~;~f; [~;n;;termi”ed
!4hen the chassis area and the anticipated

a safety factor of 2 applied to
the wattage is recommended in order to insure the’selection of a resistor having an
adequate wattage-dissipation potential.

2. 1.5 Choice of style. Resistors to be used in equipment should be so chosen
that, when mounted In the equipment, they will not be required to operate at a
temperature in excess of their rating. This should be applicable under the most
severe conditions as follows:

a. In the *aximum specified ambient temperature, limited chassis area.

b. Under conditions producing maximum temperature rise in each resistor.

c. For a sufficient length of time
the maximum specified time.

d. With all enclosures in place.

e. With natural ventilation only.
ventilating provisions included

f. At high altitude.

to produce maximum te~perature rise, or for

(This should permit the use of any special
as a standard part of the equipment. )

103 (M IL-R-18546)
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AMBlENT TEMPERATuRE IN DEGREES CELSIUS

FIGURE 103-1. Derating curve for high ambient temperature.

th:i: -
When resistors are mounted in rows or banks, they should be so spaced

ta Tng Into consideration the restricted ventilation and heat dissipation by
nearby resistors! none of the resistors in the row or bank exceeds its maximum
permissible continuous operating temperature. An appropriate combination ofl~e;;j:or
spacing and resistor power rating must be chosen if this is to be assured.
of the chassis heat dissipation primciple of these resistors, particular care must be
exercised in order that the chassis temperature rise does not damage nearby
co~ponents.

“s~~’inw.
A solder with a mininum nelting temperature of 30!)”C should be

3. ITEM IDENTIFICATION (see figures 103-3 and 103-4).

3.1 Type designation. The type designation is used for identifying and describing
the resistor as shown on figure 103-3.

3.2 Performance characteristics. The performance characteristics of these
resistors are as shown in table m-- 1.

3.3 Oecade values. The resistance values shall follow the decade of values as
shown in the following:

103 (M! L-R-18546)
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I Resistance values for the ID to 100 decade I
I

I

10.00
10.20
10.50
10.70
11.00
11.30
11.50
11.80
-----
12.10
12.40
12.70
13.00
13.30
13.70

I 14.00
I 14.30
I 14.70
I 15.00

15.40
15.80
. . . . .
16.20
16.50
16.90
17.40
17.80
-----
18.20
18.70
19.10
19.60
20.00
20.50
21.00
21.50
. . . . .
22.10

22.60
23.2IJ
23.70
-----
24.30
24.90
25.50
26.10
26.7o
....-
27.40
28.09
28.70
29.40
.....
30.10
30.90
31.60
32.40

-----
33.20
34.00
34.80
35.70
-----
36.50
37.40
38.30
-----
39.20
40.20
41.20
42.20
-----
43.20
44.20
45.30
46.40

I
. . . . .
47.50

.48.70
49.90
-----
51.10
52.30
53.60
54.90
-----
56.20
57.60
59.00
60.40
61.90
-----
63.40
64.90
66.50

-----
68.10
69.80
71.50
73.20
75.00
76.80
78.70
80.60
-----
82.50
84.50
86.60
88.70
90.90
-----
93.10
95.30
97.60

4. OELETEO STYLES. Resistors,
in this section,

styles RE60, RE65, RE70, and RE75, formerly covered
have been intentionally deleted and are no longer standard items for

new design. For new design, use styles RER40, RER45, RER50, RER55, RER60, RER65,
RER70, and RER75 of MI L- R.39009 (see section 306).

*

1-

RE77 G

STYLE: The two-letter symbol “REs’ identifies chassis.
mounted, power type, wi rewound fixed resistors; the two-
digit number identifies physical size and power rating. F

CHARACTERISTIC: The single-letter symbol identifies the
maxinum continuous operating temperature and type of
winding as follows:

l-l
G (inductively wound)
N (ooninductively wound)– –

275° C max cent oper temp
1

~SI STANCE: The four. digit number jdentifie~ the “Ominal
resistance value: expressed in ohms; the first three dig.
its represent significant figures and the last di it
specifies the number of zeros to follow. ?For values ess
than 100 ohms, all digits are significant with the letter
“R” representing the decimal point. (See 3.3 and the
following exampl e.)

EXAMPLE:

R1oo - - - - - 0.10 ohm
lROO - - - - - 1.0 ohm
1001- - - - - 1,000 ohms
1002- - - - 10,000 ohms

F

FIG ORE 103-3. Type designation example.

103 (MIL-R-18546)
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c+

+s”-1 r 2 NUTS

INCHES
.D1O
.015
.031
.062
.094
.125
.188
.250
.312

OPTIONAL

7CONFIGURATION
FINS PERMITTED

~.+

I I
1 I I i I
iStyle ~ A I B

I I
I C*.031 I o

I
i E L094 I F I G t.031 i H f.031 i

I I I
I RE77

I I I I I
i 5.478 I 2.250 I .375 I

I i

I2.094
I 3.500 I . 9B9 I 1.812

I t.olo I
I

I f.031
I 1.125 I

1 I
I I I I I

I RE8il
I

I 7.000
I

I 2.5oo
I

I ~.125
I .312 I 3.000

I f.o15 I
I 4.500 I 1.250

I
I t.olo I

I 2.125
I t.062 I

I 1.250 ~

I I

T I I I I I I I I rI Style ~ J ~.031 ~ K f.010 \ L ~.031 ~ M~.062 ~ N ~.031 [ p I R ?.010 I s 1.010 ~

1 I I
I RE77

I
I 2.812

I I i I
I .188 I 1.750 I .770 I .1B8

I I

I I

,. [ 12-24 I

I I
I UNC-2A

I 2.75o I

I I I I I
I RE80 I 3.000

I
I .188 I 2.18B ~ 1.000 I .25a I 1/4-20

/ I UNC-2A /
.875 i 3.875 I

I I I I I

NOTE: Mounting tabs apply to RE@O only.

FIGURE 103-4. Fixed wirewound resistors (power type, chassis mounted).

\lo3
103.5
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TABLE 103-1. Performance characteristics.

I
Features

~

I
Max resistance-temperature R > 2,000 ohms I

characteristic in parts per million R ~ 2,000 ohms I
ppm/” C (reference to 25” C) - - - - - - -–- - - - - - - -i

Max ambient temperature at rated wattage - - - . - - - -[
Max ambient at zero wattage derating - - - - - - - - - - -!
Min resistance [ohm]

Character istic G------ --------------[
Character istic N--;,--- --------------1

Max resistance [ohms)
Character istic G--=--- -------------- I
Character istic N------ --------------!

Power rating (chassis mounted) in watts- - - - - - - - - -!
Power rating (free air) in watts - - - - - - - - - - - -~
Max weight (grams)

Character istic G------ --------------1
Character istic N------ -------------- I

Max percent change in resistance (*) 2/
Temper azure --------- -------------- I
Dielectric withstanding voltage. - - - - - - - - - - -1
Therm al shock---- ---------- --------i
Moment ary overload ----- -------------- I
Moist ure resi stance ---- ------------- --1
Terminal strength ------ --------------1
Shock (specified pulse)- - - - - - - - - - - - - - - -[
Vibration, high frequency- - - - - - - - - - - - - -1
Life ------------ . . . . . . . . . . . . . . I

Resistance tolerance (+ percent) - - - - - - - - - - - - -1
Insulation resistance (megohms) (minimum):

Ory ------------- -------------- I
Net (after moisture resistance)- - - - - - - - - - - -1

Dielectric withstanding voltage:
Atmospheric pressure (volts) - - - - - - - - - - - - -1
barometric pressure (volts)- - - - - - - - - - - - - -1

Terminal strength:
Torque (inch -pound s)---- -------------- [
Oirectpul l (pound s)---- -------------- I

30
50

25° C
275° C

0.051
1.0

29,400
14,700

75
30

400
440

0.5
0.2
0.5
0.5

:::
0.2
0.2
1.0
1.0

10,000
1,000

4,500
1,000

24
10, +0 -1,

II Based on .00175 inch nominal diameter wire.
FI Where total resistance change is 1 percent or

* (_ percent +0.05 ohm).

Style

RE80

30
50

25° C
275° C

0.10
1.0

35,700
17,400

120
75

800
880

0.5
0.2
0.5
0.5
1.0
0.2
0.2
0.2
1.0
1.0

10,000
1,000

4,500
1,000

32
10, +0 -1/2i

I

ess, it s$all be considered as

●

103 (MIL-R-18546)
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sECTION 200

RESISTORS, VARIABLE

Resistors, Variable, Composition - - - - - - - - - - - - -

Resistors, Variable, Wi rewound [Low Operating
Temper azure )-------- ---------------

Resistors, Variable (Wirewound, Power Type)- - - - - - - -

Resistors, Variable, Wi rewound, Precision- - - - - - - - -

Resistors, Variable, Hirewound, Semi-Precision - - - - - -

Resistors, Variable, Wirewound (Adjustment Type) - - - - -

Resistors, Variable, Non- Wirewound (Adjustment Type)
[Seition Deleted )-------- -------------

Resistors, Variable, Non- Wirewound - - - - - - - - - - - -

Resistors, Variable; Non- Wi rewound, Precision- - - - - - -

s-n

MI L-R-94

MI L-R-19

NIL-R-22

NIL-R-12934

MI L-R-39002

MI L-R-27208

MI L-R-22091

MI L-R-23285

MI L-R-39023

200 (CONTENTS)

200.1
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●
sECTION 201

REsISTORS, VARIABLE, COMPOSITION

* sTYLES RV2, Rv4, RV6, ANO 2RV7

(APPLICABLE sPEclFIcATloN: MIL-R-94)

1. sCOPE. This section covers composition, variable resistors. These resistors
are suitable for rheostat or potentiometer applications where stability and high
precision are not required, and are capable of withstanding acceleration, shock, and
high-frequency vibration. They are most useful its circuitry where high resistance
values and low power dissipation are encountered in controlling volume, bias, tone,,
voltage output, and pulse width. Composition, variable resistors are useful only up
to the low radio frequency ranges.

2. APPLICATION INFORMATION.

2.1 Style selection.

2.1.1 Construction. These resistors have a composition resistance element shaped
in an arc, and a contact bearing uniformly thereon, so that a change of resistance is
produced between the terminal of the contact and the terminal at either end of the
resistance element when the operating shaft is turned. The construction of the
element is usually one of two types; a molded type which is a one-piece unit
containing the resistance material, terminals, face plate, and the bushing, or a
composition-film type constt-ucted by spraying or painting a film of carbon resistance
material onto the surface of a prepared form.
is then performed.

A heat bonding of the element and form
The element is then contained in an enclosure which provides for

environmental and mechanical protection.

2. 1.2 Selection of a safe resistor style. The wattage ratings of these resistors

are based on operation at 70” C, mounted on a 16 gage steel plate, 4 inches square.
This mounting technique should be taken into consideration when the wattage is

applied during specific applications. !4hen considering these resistors for
potentiometer applications, it is necessary to bear in mind the fact that the load
current as well as the “bleeder” current will be flowing through a part of the
resistor and will contribute to the heating effect.

2. 1.3 Oerating at high temperature. When a resistor is to be used where the
surrounding temperature IS igher than 70” C, it should be derated in accordance with
figure 201~1.

100

90

80

70

60

50

40

30

20

10

0
20 304050 G070 80901001101201 ?0140150160

AM BlENT TEMPERATURE IN DEGREES CELSIUS

FIGURE 201-1. Oerating curve for high ambient temperature.

201
201.1
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2. 1.4 Derating for optimum performance. After the anticipated maximum ambient
temperature has been determined, a safety factor of 2 applied to the wattage is
recommended in order to insure the selection of a resistor style having an adequate
wattage rating with optimum performance.

2.2 Solderin$. Care should be taken in soldering resistors, since all properties
of a composition resistor may be seriously affected when soldering irons are applied
to terminals for too long a period.

2.3 Supplementary insulation. These variable resistors should not be used at
potentials to ground greater than 500 volts peak, or 200 volts peak for aircraft
equipment, unless supplementary insulation is provided.

2.4 u. The noise level is quite high compared to other type
Thermal and mechanical noise level will normally decrease with the
resistor.

* 3. ITEM IDENTIFICATION (see figures 201-2, 201-3, and 201-4).

of resistors.
ife of the

ng and describing* 3.1 Type designation. The type designation is used for identify
the resistor as shown on figures 201-2 and 201-3.

3.2 Performance characteristics. The performance characteristics of these
resistors are as shown In table ml-l.

* 3.3 Standard resistance values and rated continuous working voltages. The
preferred standard resistance values and rated continuous working voltages (RCWV) are
as follows:

I Re;~:~gnce I RCMV ~/ (volts) i i Resistance i Rciiv ~/ (volts) i
II value

I I Taper A I Taper C II I I c I
II

Taper A Taper
,,

I STYLE RV2
i I I

loon I
1500
200!2 ~/1
25o.q I
3500 I
5oori
750ri

1,000!2
l,500n
2,000!7 ~/1
2,500Q I
3,500n
5,000n I
7,500!a

10,0000 I
15,003!7 I

10
12
14
15
19
22
27
32
39
44
50
59
71
87

100
123

7

1:
11

I I 20,000!7 ~1
l125,000n
I 135,000n
I 150,000n
;;75,0000

.10 MO
II .15 MO

140
158
187
224
274
316
350

100
112
132
158
194
200
200
200
200
200
200
200
200
200
200

13
16
19I

I
24
27
31

ii .20 Mn 2/
II .25 Mn –

.35 Mn
// .50 Mfl
II .75 MO
II 1.0 Mfl
II 1.5 MO
II 2.0 M!7

350
350
350
350
350
350
350
350
350

I 35
42
50
62
71

I 87 200
1 11

sTYLE 4
I I~

100J7 I
250n
5000 I

l,ooon I
2,5oon I
5,000!7

lo, ooorl I
25,000n I

1 1
10
14
22
32
45

. . .
10
16
23
32

ii
II
II
II

;:

II
!!

50.000!2 316
445
500
500

224
316
350
350
350
350
350
350

I I

I
I .10 14n

.25 Mn

.50 MO
1.0 Mn
2.0 Mn
2.5 Mn
5.0 Mn

I

I

I

500
500
500
500

71
100
141
224

I 50
71

100
160

I

I

I

I
I

I 1 I II I I I
See footnotes at end of table.
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1 I II I
I Resistance I RCk4V ~/ (volts) ~~ Resistance ~RC’dV ~/ (volts)

value value
I 1 Taper A I Taper c I 1 Taper A I Taper

11
c

I STYLE RV6
1 I I I I

loon II 50,00012 I 158 I
~l:lill

112
I 250ri .10 MQ I 224 I 160

500Q 16 11 .25 MQ I 350
i 16

200
I 1,000!7 I 22 // .50 Mii i 350 I 200

2,500n 35 1.0 Mn 350 200
I 5,000cl / 50 / ;: ~~ 2.0 MQ I 350 I 200

10,000$2 2.5 Mn I
~ 1;;

350 200
I 25,000n ~ :: II 5.0 Mri I 350 ~ 200

II
I STYLE 2RV7

RCIJV 3( (volts)
I

Resistance characteristic combination
I A
~ I
I Resistance value Panel section I Rear section

I
5as2

loon
150$7
2000
250Q
3500
500Q
750KI

1.000Q

I

I
I

I
I
I 39

45

I

I
I
I

I
I

20
24
28
35
40

1;5000 55 49
2,000$7 63
2,500fi 71 :;
3,500n 84 75
5,000!7 100
7,500n I 122 1!:

lo, oooil 141 126
15,000!2 173 155
20,000!2 200 179
25,000!7 224 200
35,000rl 26$ 237
50,0000 316 283
75,000i2 387 346

.10 Mn 445 400

.15 Mn 500 490

.20 MO 500 500

.25 i.to 500 500

.35 i4!i 500 500

.50 MfI 500 500

.75 Mfl 500 500
1.0 MO 500 500
1.5 Mfl 500 500
2.0 t4il 500 500
2.5 MO 500 500
3.5 14!2 500 500
5.0 ml 500 500

II RCWV at 70” C.
7J For replacement purposes only. Not for new design.
~1 Rated continuous ~orking voltage at 70” C. These are maximum val Ues

that would apply only wh?n the other section has zero wattage dissipated.

201 (MIL-R-94)
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;TYLE: The two-letter symbol “Rv” identifies
:o,npositi on, variable resistors; the single “umber
identifies the. size and power rating.

IUSHING: The single-letter symbol identifies the
kYPe Of m0Untin9 bushing as follows:

N - . Standard
L-- Locking
S - - Shaft and panel seal (standard)
T - - Shaft and panel seal (locking)

;IITCH: The single-letter symbol “A” indicates the
ibsence of a switch.

[TEMPERATURE AND MOISTURE RESISTANCE CHARACTERISTIC:
‘he singl ~-letter symbol identlfi es the tempera-
ture (120 C maximum ambient temperature; 70”c maxi.
lum ambient temperature at rated wattage) and mois -
;ure resistance characteristic as follows:

AR due to moisture resist a~ce change:
Average -- 6 percent
Maximum -- 10 percent

Insulation resistance - 100 megohms

IPERATING SHAFT: The two-letter symbol identifies
:he operating shaft. The first letter indicates
!ither “S” for a slotted shaft or “F” for a flatted
;haft; the second letter indicates the operating
;haft length as follows:

A - - - 5/8 inch, screwdriver slot
(locking bushing type T)

O - - - 7/8 inch, knob (standard bushing
type S)

B - - - 1/2 inch, screwdriver slot
(standard bushing type S, FCV4 only)

L - - - 3/8 inch, screwdriver slot
(standard bushing type S, RV6 only)

:ESISTANCE: The three-digit number identifies the
Iomlnal resistance value, expressed in ohms; the
‘irst two digits represent significant figures a“d
;~:l~~~t digit specifies the number of zeros to

(See 3.3 and the following exampl e.)

EXAMPLE:

5

—

5oo ----- 50 ohms
501. .-. . 500 ohms
502----- 5,000 ohms 1 I

ES ISTANCE CHARACTERISTIC: The single-letter symbol
‘dentlTles he resistance characteristic as follows:

1
4 - - - Taper A (linear CM), I

*1O percent resistance tolerance
C - - - Taper C (10 per-cent CW)

*1O percent t-esista”ce tolerance

FIGURE 201-2. Type designation example.

201 (MIL-R-94)
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.

2RV7

STYLE: The style is identified by a two-letter
symbol “RV” preceded and followed by a one-digit
number. The first number identifies a dual gauged
(2 Cllp) resistor, the letters identify composition,
variable resistors, and the last number identifies
the size and power rating of both cups. P

BUSHING: The type of bushing is identified
single letter in accordance with MI L-R-94. byal---

TEMPERATURE AMIJ MOISTURE RESISTANCE CHARACTERISTIC:
The temperature and moisture resistance characteris-
tic is identified by a single letter in accordance
with MI L-R-94. P

OPERATING SHAFT: The operating shaft styles and
lengths are identified by a two-letter symbol . The
fir$t letter indicates operating shaft style i“
accordance with MI L-R-94, and the second letter
indicates operating shaft length as
table 201.1.

specified in
#

RESISTANCE: The nominal total resistance value
expressed in ohms is identified by a three-digit
number. The first two digits represent significant
figures and the last digit specifies the number of
zeros to follow. The first three digits in the type
designation is the value of the resistor CUD nearest 1-
the “mounting surface and the next three d;gits is
the resistance value of the. second cup. J

resistance CHARACTERISTIC COMBINATIONS: The
resistance characteristic combination is identified
>Y a single letter which describes a combination of
resistance characteristic symbols per MI L-R-94, as
follows.

1

IResi stance character-1 Panel sectionl Rear sect onl
I istic combination Resistance characters c
I symbol I symbol

I
I I

‘t’~r

103 102 A

FIGuRE 201-3. Type designation example.

201.5
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Style A B c D E

~ RV2 9.06 ,500+.109 .625+.o78 .797+.109 1.047+.172
DESIGN OF BUSHING OPTIONAL 7 (,, “,\ 12T 7n) (1~–RR) (7n–7ai (7R Tc!)

1 I I ;.375-32uNEF-2A

.005 0.13 .09,

.015 0.3:3 .10!

.016 0.41 .12!

.031 0.79 .14:
n“” , n, ,7,

1
{ ‘‘F(’ i

.250%g!Dl A Inches mm Inches mm Inches mm

A
.001 0.03 .063 1.60 .593 15.06

—
.002 0.05 .085 2.16 .609 15.47

L
%2.39 .625 15.B8
9 2.77 .697 17.70

3.18 .750 19.05

)l-li?=?w!”ss 5 R i H ,:! E

~ ~.094f .016 .062 1.57 .453 11.51 1.047 26.59

SHAFT-ANO PA NEL-SEALEO-LOCKING BUSHING TYPE

rl
B .016

-2
.216t .005

R

— +

=1 .031 MAx. X 45°

~ :4 F , ;,:,:;

o

J

—

p .047% .005

SHAFT-AND PANEL-SEALED-STANDARD BUSHING TYPE
SLOTTED SHAFT

NOTE : Unless othei-wise specified, tolerance is +.062 (1.57 mm).

FIGURE 201-4. Composition, variable reSiStOrS.

201 (MIL-R-94)

201.6

●

●

Downloaded from http://www.everyspec.com



● 1.0:4

1

MIL-STD-199D

STYLE 2RV7

— 1266 ~ ~J385%?g 4.531 ~J316 -

II

~DE5fGN mD POSITION’ & I.W MAX ~
OF TERMINALS OPTIONAL

STANOARO-EUSHING TYPE

I
*

3A

LOCKING - BU3HIN13 TYPE

+

.031 MAx

+ A

@

.063 +.015
L

.047 i .005
-.000

SLOTTEO SHAFT

L.250~;g /-’ .031 MAx X 45”
DIA “

FLATTEO SHAFT

FIGURC 201-4. Composition, variable resistors - Co”ti”ued.

201.7
201 (MIL-R-94)
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STYLE RV6

SHAFT-AND PANEL-SEALED- STANDARD BUSHING TYPE

BUSHING OPTIONAL

NuMBER, IKJSITION,

PANEL SEAL AND DIMENsIONS OF
sLoTs 0PT10t4AL

.016 MAX X 45”

&

4.+

17.031 !.005

4 L.031 +.010

SLOTTED SHAFT

‘.250 -32 UNEF-2A

SHAFT–AND PANEL– SEALEO– LOCKING BUSHING TYPE

J

Inches m m
,001 .03
.002 .05
,003 .08
,005 13
.010 :25
.016 .41

Inches m m Inches
.031 ,79 .245
.062 1.57 ,250
,091 2.31 .500
094 2.39 ,531
.125 3.18 ,812
,234 5.94

mm
6.22
.6.35
I2.70
I3.49
20.62

~,094 ?.002

*

+

●

.031 MAX. X 45”

.125 f.001

FLATTED SHAFT

NOTES:
1. Unless otherwise specified, tolerance is t.Olb (.41 mm).’
2. When terminals are located symmetrically, the contact terminal is

identified on the unit. The identifying mark is at the option of the

●

supplier.

FIGURE 201-4. Composition, variable resistors - Continued.

201 (MIL-R-94)
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3.4 Linear and nonlinear tapers. Taper A is a linear resistance taper, which “is
one having a constant change of resistance with angular rotation, while taper C is a
nonlinear resistance ta er,

Y
which has a variation or lack of constancy in the change

of resistance with angu ar ~otatio”, [See figure 201-5. )

100

00 /

2~ Go )
z
0 50 — _TAPER A——
z
-1 40
i=
: I

20
NOMINAL CENTER
~&l:;ANCE

z% o
~1- 20 40 50 60 80 100“g
:; CLOCKWISE ROTATION—
a.w PERCENT ELECTRICAL ROTATION

CCW TERMINAL CW TERMINAL

FIGURE 201-5. Clockwise taper.

3.5 Shelf life. An average resistance change (AR) of 20 percent per year under
normal storage condition% is estimated. ,g?,

3.6 Temperature characteristic. An average change of *8 percent due to thernial
cycling 1s estimated.

201.9

201A (M IL-R-94)
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SE CTIDN 2D2

RESISTDRS, VARIABLE, wIREIAOUND (LOW OPERATING TEMPERATURE)

STYLES RA20 ANO RA30

(Applicable specification: MI L-R-19)

1. SCOPE. This section covers low-operating temperature, wirewound, variable
resistors. These resistors are designed primarily for noncritical , low-power Uses
where the characteristics of wi rewound resistors are more desirable than those of
composition. They have a hot-spot temperature of 105” C for continuous duty and may
be used as bias controls and voltage dividers in test instruments, bridge circuits,
etc. Designers are cautioned to give consideration to the frequency in such circuits
where the inductance effects of these resistors might be undesirable.

2. APPLICATION INFORMATION.

2.1 Style select ion.,

2. 1.1 Construction. These resfstors have a resistance elenentof continuous
length wire, wound on an insul atin

!
strip or core and shaped in an arc so that a

contact bears uniformly on the res stance element when adjusted by a control shaft.
Various functions are available as indicated Ori figure 202-2. The contact is
insulated ffom the operating shaft and the resistor housing. The housing provides
mechanical and environmental protection of the element.

2 .1.2 Selection of a safe resistor style. The wattage ratings of these resistors
are based on operation at 40-C mounted on a 16-gauge steel plate, 4 inches square.
This mounting technique should’be taken into consideration when the wattage is
applied during specific applications. When considering these resistors for
potentiometer applications, it is necessary to bear in mind the fact that the lead
current as well as the “bleeder” current will be flowing through a part of the
resistor and will contribute to the heating effect.

2. 1.3 Nominal current ratinq. The nominal maximum current rating of these
resistors is as shown in tabl e 202-1.

TA8LE 202-1. Maximum permissible current.

I 1 I
I I Maximum permissible current I
\ Taper I

I r
I I High-resistance ~ Low-resistance ~

section section
I I I 1
I [ I r
lLinear[A) -----l m

~ Taper (C)-------
/ ‘-- ~

o.745~ I 2.24@ ,

W . Rated nominal wattage for linear taper A resistors.

R . Nominal total resistance.

2. 1.4 Oerating at hiqh temperatures. When a resistor is to be used in a circuit
where the surround ing temperature is higher than 40” C, a correction factor must be
applied tO the wattage rating so as not to overload the resistor. This correction
factor may be taken from the curve shown on figure 202-1. It should be noted that
the continuous wattage rating for linear types is directly proportional to the amount
of resistance element in the circuit.

202.1

202 (MI L-R-19)
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100

90

w
w 60

: ,0
t-

2 Go
0
w
1- 50
s

+ 40

i% so
u
m
w
CL 20

10

0
20 30 40 50 60 70 00 90 100 110

AMBIENT TEMPERATURE IN DEGREES CELSIUS

FIGURE 202-1. Derating curve for continuous duty.

2 .1.5 Oerating for optimum performance. After the anticipated maximum ambient
temperature has been determined, a safety factor of 2 applied to the wattage is
recommended in order to insure the selection of a resistor style having an adequate
wattage rating, with optimun performance.

3. ITEM IDENTIFICATION (see figures 202-2 and 202-3).

3.1 Type designation. The type designation is used for identifying and describing
the resistor as shown on figure 202-2.

3.2 Performance characteristics. The performance characteristics of these
resistors are as shown in table 732-11.

3.3 Preferred resistance values. The preferred nominal total resistance values
are as tol lows:

I II II II I
I Ohms II Ohms II Ohms II Ohms I

II II II
7 T
13113511 350 II 3,500 I
16 50 II 500 II 5,000 I
18 // II 750 II 7,500 I

10 II 1:: II 1,000 II 10,000 I
I 15 II 150 II 1,500 II 15,000 I

20 II 200 II 2,000 II *20>000 I
I 25 II 250 II 2,500 II ‘25,000 I
I II II II I

* Annl icable to RA30 Onl V. (See table 202-11
fbb minimum and maxinurn resistance values
available in taper C.)

●

202 (M IL-R-19)
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RA20 T A

sTYLE: The two-letter symbol “RA” identifies
sound, variable resistors; the two-digit number
identifies the size and power rating.

<[

F

BUSHING: The single-letter symbol identifies the
type of mounting bushing as follows:

T - - Locking bushing, shaft and panel seal
S - - Standard bushing, shaft and panel seal

SWITCH: The single-letter symbol “A” indicates the
absence of a switch.

3R0

[

OPERATING SHAFT: The two-letter symbol identifies
the operating shaft. The first letter ,~s,if“dfcate~
a slotted shaft; the second letter indicates the
operating shaft length as follows:

B - - - 5/8 inch, screwdriver slotted
(locking bushing type T)

O - - - 7/8 inch, knob (standard bushing
type S)

A - - - 1/2 inch, screwdriver slotted
(standard bushing type S)

P ~~~

RESISTANCE: The three-digit number identifies the
70minal resistance value, expressed in ohms; the
First two digits represent significant figures and
the last digit specifies the number of zeros to
Follow. For values less than 10 ohms, the letter
‘R” represents the decimal point. (See 3.3 and the
following exampl e.) L---

EXAMPLE:

3R0 ----- 3.0 ohms
loo ----- 10 ohms
1o1----- 100 ohms

1

:ESISTANCE CHARACTERISTIC: The single-letter s mbol
dentifies {he resistance characteristic as fo lows:1

A - - - Taper A (linear CW), I
*1O percent resistance tolerance

C - - - Taper C (10 percent CW)
*1O percent resistance tolerance

FIGuRE 202-2. Type designation example.

202.3

202 (M IL-R-19)
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STYLE RA20

k-T
,37$32 uNEF-2A

NUMBER,p051TION,DIM.OF SLOT OPT.

1.22
— 1 ,03M4x x45”

~50+. ool
+.09 -.002D’A
-,12

L “ ‘f
4

+

.*

PANEL SEAL

A

.063+.015 ~To47,.oo5

MOUNTING SURFACE

.094
SLOTTEO SHAFT

*.016
,375+.015

-.031

SHAFT-ANO PAN EL- SEALEO LOCKING BUSHING TYPE

.62+ .08

7
Q6

@’

-.05 .062
1, -32uNEF-2A

=,{-–

— .250::::~OlA

~:;

F

PANEL SEAL

MOUNTING SURFACE

Inches m m
,001 ,03
.002 .05
,005 ,13
.015 .38
.016 .41
.03 .16
.047 1.19
.062 1.57

Inches m M
,063 1.60
.09 2.29
.094 2.39
.12 3.05
.19 4.83
.250 6.35
.500 12.70
.62 15.75
1.22 31.35

FIGURE 202-3. Wit-ewound (low operat~ng temperature), variable reSi StOr S.

202 (MIL-R-19)

202.4
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STYLE RA30

~=J-

,
I
I

rx~,
.- PANEL SEAL

MOUNTING SURFACE

SHAFT- AND PANE L- SEAL TYPE STANDARD BUSHING

.03 MAX X 45”

4

+

_~

.063+.015 ~T .047 t .005

SLOTTED SHAFT

,62+.19

v

.016
-.09

@-’ ‘1

.062
Inches

r

.375-32 UN EF-2A .001

NUMBER, POSITION, DIM.’S~T0H. .002

“d

.005

1,59 — .015

+.12
,250+,001—

-.0020’A
.016

-.09
.03—

L

.031

.047

PANEL SEAL .05
.06

MOUNTING SURFACE

,,~:-1L--’5ooio15ol5

SHAFT-AND PAN EL- SEALEO LOCKING BUSHING TYPE

FIGURE 202-3.

mm
.03
.05
.13
.36
.41
.76
.79

1.19
1.27
1.52

Inches’ m m

.062 1.57

.063 1.60

.06 2.03

.09 2.29

.094 2.39

.12 3.05

.250 6.35
375 9.53

:62 15.75
.91 23.11

1.59 40.39

Mi rewound (low operating temperature), variable resistors - Continued

202 (MIL-R-19)

202.5
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3.4 Linear and nonlinear tapers. Taper A is a linear resistance taper, which is
one having a constant change of resistance with angular rotation, while taper C is a

●
nonlinear resistance taper, which has a variation or lack of constancy in the change
of resistance with angular rotation. (See figure 202-4. )

100

80

Go

’40

20

10

0
0 20 40 50 60 80 I00

PERCENT OF ELECTRICAL ROTATION

CLOCKWISE ROTATION —-
CCW TERMINAL C W TERMINAL

FIGURE 202-4. Clockwise tapers.

202 (MI L-R-19)
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TABLE 202-11. Performance characteristics.

T
Features

I

I
lType bushing and symbol - - - - - - -

I
lSwitch--------------- -

istyle shaft ------------ -
l Length------------- --

I /
lMinimum resistance (ohms):
I Taper A(linear)- ------ ---
~ TaperC (lOpercentCW) - - - - - -

iMaximum resistance (ohms):
I Taper A(linear)----- --- --
I TaperC (lOpercentCii) - - - - - -

lResistance characteristic --- ---

I

Ibwrrating (watts)(at 40°C):
I Taper A (linear). - - - - - - - - -
~ Taper C (10 percent CW) - - - - - -

lTotal mechanical rotation, degrees:
I Without switch- ----------

~Ele:trical rotation, degrees:
I Without switch- - - -
I
lResistant to moisture -

10ielectric withstanding

I

----- --

voltage - - -

I

lMaximum percent change in t-esist.a”ce:
I Low-temperature storage - -- ---
I Low-temperature operation - - . - -
I Temperature cycling - - - - - - - -

l Load life ------------ -
I Moisture resistance - - - - - - - -
I Rotational life (full load):

25,000 cycles - S-bushing - - - -
I 500 cycles - T-bushing. - - - - -
l Shock -------------- -

I Vioration ----------- --

I
IInsulation resistance (rein)(megohms):
logy ----------------
~ Wet (after moisture resist,mce) - -

lSaltspr~------------- -

Style
RA20 RA30

I

Shaft and panel seal; standard ~Same as RA27J
(S), locking (T)

!
None iNOne

I
Slotted lSame as RA20
5/8 inch (locking bushing) iSame as RA20
1/2 and 7/8 (shaft and panel Seal)l

3
10

15,000
5,000

I
125,000
I 7,000

10 percent resistance tolerance iSame as RA20
with linear taper (A) and
10 percent resistance tolerance I
with 10 percent CW taper (C) I

I
2.0
1.1

i4. o
/2.2

290 to 305
I
~280 to 305

I
290 to 305 Imo to 305

I
fes I Yes

io breakdown, arcing, or ~Same as RA20
mechanical damage. Leakage
current not in excess of 10
mi11iamperes.

I percent i4 percent
1 percent; 40 inch-ounces (torque)14 percent; 40 inch-ounces
1 percent. No mechanical damage. 14 percent. No mechanical

I damage.
I percent 13 percent
.0 percent ~10 percent

ipercent 15 percent
i percent 15 percent
!percent. Wo mechanical damage. 12 percent. No mechanical

I Jdmage.
percent. Wo mechanical damage. 12 percent. Wo mechanical

I damage..

00
.5

i.
I“1OO
13.5

0 mechanical or electrical damagelSame as RA20

202 (MIL-R-19)
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SE CTIDN 203

RESISTDRS, VARIABLE (H IREWDUND, PONER TYPE)
‘1

STYLES RP05, RP06, RP1O, RP15, RP20,, RP25, ANO RP30 (UNENCLOSED)

(Applicable SPECIFICAT~ON: MI L-R-22)

1. SCOPE. Resistors covered by this section are particularly adaptable to such
applications aS motor speed COntrOls; generator field controls; lamp dirpmfng; heater
and oven controls; potentiometer uses; and applications where variation of voltage or
current is required (such as voltage-divider and “bleeder” circuits).

2. APPLICATION INFORMATION.

2.1 Style selection.

2 .1.1 Construction. T’hese resistors have a resistance element of wire, wound on
an insula~lng core and shaped in an arc. The wire and core are usually bonded to the
base structure by a vitreous enamel. A contact arm bears uniformly on the resistance
element when adjusted by a control shaft. Rotation is limited by stop, and
electrical off positions are available. All styles in this section ire classified as
“unenclosed. ”

2.1.2 Selection of a safe resistor style. The wattage ratings of these resistors

are based on operation at 25-C, mounted on a 12-inch square steel panel , .063 inch
thick (4 inch square x .050, for RP05 and RP06). This mounting technique should be
taken into consideration when the wattage is applied during specific applications.
When considering these resistors for potentiometer applications, it is necessary to
bear in mind the fact that load current as well as the “bleeder” current will be
flowing through a part of the resistor and will contribute to the heating effect.

2.1.3 Oerating at high temperature. These resistors may be used at the full
nominal wattage at an ambient temperature of 25” C. When a resistor is to be used
where the surrounding temperature” is higher than 25-C, a correction factor must be
applied tO the yatta9e ratin9 so as not to overload the resistor. This correction
factor may be taken from the curve shown on figure 203-1.

AMBIENT TEMPERATuRE INDEGREES CELSIUS

NOTE: ‘Operation of these resistors at ambient temperatures greater than 125-C can

●
damage the metal plating, the shaft lubricant, the insulation, etc. , of the

FIGURE 203-1. Power-rating curves for continuous dut~.

203

203.1

resistors.

(MI L: R-22)
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2. 1.4 Derating for optimum performance. After the anticipated maximum ambient ●
temperature has been determined, a safety factor of 2 applied to the wattage is
recommended in order to insure the selection of aresistor style having an adequate
wattage rating.

2.2 Supplementary insulation. These resistors should not be used at potentials
above ground greater than o volts (250 volts for styles RP05 and RP06) unless
supplementary insulation, is used.

2.3 Electrical off position. Care should be exercised in specifying an electrical
off position when resistors are required to break de circuits hawing potentials in
excess of 40 volts.

2.4 Nominal maximum current rating. The nominal maximu!n current rating of
resistors is given as follows:

I.

T
{

Hhere:
1 . Nominal maximum current rating

U . Nominal wattage (entire element)

R . Nominal total resistance

The maximum current shall not be exceeded on any portion of the winding, under any
conditions.

3. ITEM IDENTIFICATION (see figures 203-2 through 203.4).

3.1 Part number. The part number is used for identifying the resistor as shown in
figure 203.2. ●

3.2 Type desig”atj on. The type designation is used for describing the resistor as
shown in figure 203-3.

3.3 Performance characteristics. The performance characteristics of these
resistors are as shown in table 203-1.

3.4 Preferred ~esi stance values. The preferred nominal total resistance values
are as follows:

1 Ohms II Ohms II Ohms I
II II

T T
I 1.0 (RP06 15.0 II 500 I

and // 25.0 II 1,000 I
I RP15) II 35.0
\ ;.:

II 1>500 I
II 50.0 II 2,500

100 II 3,500
I 6:0

I
// 200

I 8.o
II 5,000* I

350 II 10,000
// II I

* Maximum value RP05.

NOTE: See table 203-1 for minimum and maximum values applicable

203 (M IL-R-22)
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M22/05 - 0001 1 ~
1

SPECIFICATION NUMBER: The number identifies-the de-
t.all spec ifi cation number (indicating MI L-R-22/5).

$

y~

DASH NUMBER: The applicable dash number is as indi-
cated In figure 203-4.

ELECTRICAL OFF POSITION: The single-digit number iden-
tifies the electrical off position as follows:.

1 --- No electrical off position

2 --- Electrical off position at end of rotation
of control knob in a CCM direction

3 --- Electrical off position at end of rotation
of control knob in a CM direction

SHAFT STYLE AND TYPE OF MOUNTING: The sin le-letter
symbol dentltles he style ?[sTotted shaft and type
of mounting, as follows:

s--- Standard bushing
u--- Locking bushing

SHAFT LENGTH: The single-letter symbol identifies the
length of the operating shaft (*3/64 inch) as follows:

A - - - 1/2 inch, standard bushing (RP1O, Rp15,
RP20, RP25, and RP30)

B - - - 5/8 inch, standard bushing (RP05 and
RP06); and locking bushing (RP05, RP06,
RP1O, RP15, RP20, RP25, and RP30)

O - - - 718 inch, locking bushing (RP05); and
standard bushing (RP1O, RP15, RP20,
RP25, and RP30)

J--- 2 inch, standard bushing (RP06, RP1O,
RP15, RP20, RP25, and RP30)

S - - - 3/8 inch, standard bushing (RP06)

“FIGURE 203-2. Part number example

203 (M IL-R-22)

203.3
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RP05 - 1

sTYLE: The two-letter s mbol “RP”
~ wi rewound, {

identifies power
variab e resistors; the two-digit

number identifies the size and power rating P

ELECTRICAL OFF POSITION: The single digit number in.
dicates the existence and location of an electrical
off position at one end of the resistance element as
follows:

1
1 --- No electrical off position

2 --- Electrical off position at end of rotation
of control knob in a CCki direction

3 --- Electrical off position at end of rotation
of control knob in a C!4 direction

J

SHAFT ANO TYPE OF MOUNTING: The two-letter symbol
ldentifi the shaft style, type of mounting,
shaft le~~th.

and
The first letter indicates the style

(slotte,d) and type of mounting (“S” standard bushing
and “U” locking bushing). The second letter identi.
fies the length of the operating shaft as follows:

A - - . 1/2 inch, standard bushing (RP1O, RP15,
RP20, RP25, and RP30)

B . - - 5J8 inch, standard bushing (RP05 and
RP06); and locking bushing (RP05, RP06,
RP1O. RP15. RP20. RP25. and RP30)

D - - - 7/8 inch, iocking bushing (RP05); and
standard bushing (RP1O, RP15, RP20,
RP25, and RP30)

J--- 2 inch, standard bushing (RP06, RP1O,
RP15. RP20. RP25. and RP30)

S - - - 3/8 inch, ~tanda;d bushing ”(RP06) J

J

RESISTANCE: The three-digit number
nominal

identifies the
total resistance value, expressed in ohms;

the first two digits represent
and

significant figures
the last digit specifies the number of zeros to

follow. For values less than 10 ohms, the letter “R”
represents the decimal point. (See 3.4 and the fol-
lowing example):

u
EXAMPLE: I

lRO ---- 1.0 ohm
loo ---- 10 ohms
lol ---- 100 ohms 1

RESISTANCE TOLERANCE: The two-letter symbol “KK” iden-
tifies a resistance tolerance of *1O percent.

FIGURE 203-3. Type designation example.

203 (M IL-R-22)
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“250’’vx:lii7Tml
STAND

.I”25*.001”D

.250-32 UN

Inches” m in

.DO1

.005

.015

.016

.031

.032

.047

.063

.085

.094

.125

.250

.500

.525

.625

.656

.6BB

.781

.875

.03

.13

.38

.41

.79

.81
1.19
1.60
2.16
2.39
3.18
6.35
12.70
13.34
15.88
16.66
17.48
19.84
22.23

~32UNEF-2A

-.- ...,

1’

$itii&=

TO FIT IN
.125 OIA HOLE

STYLE RP06

.6 5
.250 k .?63

1.“>
.500

MOUNTING SURFACE ? .047

LOCKING BUSHING

L l~’O’’MAx’450
.125t:O01 ‘OIAT--

‘yp
.047*.005

.031*.005

D-32uNEF-2A

NUMBER, POSITION AND DIMENSIONS
SLOTTEO SHAFT

OF SLOTS OPTIONAL

NOTES:
1. Terminal identification is for reference only.
2. These styles are supplied with one 1/4-32 UN EF-2B corrosion-resistant,

hexagonal mounting nut having a nominal thickness of .062 (1.57 mm) and
measuring .312 (7.92 mm) across the hexagonal flats; and one corrosion -
resistant, internal-tooth lockwasher having an outside nominal dfameter of
.402 (10.21 mm), inside nominal diameter of .262 (6.65 mm), and a nominal
thickness of .013 (.33 mm). The locking nut for the locking-bushing type is
.156 (3.96 mm) thick, and measuring .312 (7.92 mm) across the hexagonal flats;
the thread size is 1/4-32 UN EF-2B.

FIGURE 203-4. Wi rewound, variable resistors (power type).

203 (MI L-R:22)
203.5
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STYLE RP05

I I I
Part number ~1 1 Nominal total I Maximum current I Type designation ~1

I resistance I (amperes)
I value (ohms) I

I (for reference only)

I
I

M22/15-oool --- 10 .707.
M22/15-0002-.. I 15.

1 RPO5---1OOKK
.583

M22/15-OO03--- 25”
I RP05---15OKK

.447
M22/15-OO04--- 1 35

I RP05---25OKK
.374

M22/15-OO05---
1 RP05---35OKK

.316
M22115-0006--- I

I RP05---5OOKK
?: .264

M22/15-OO07--- 100
I RP05---75OKK

.223
M22/15-OO08---

1 RPO5---1O1KK
I 150 .182

lM22/15-OO09--- 200
I RP05---151KK

.158
M22/15-0010. -. I 250

I RP05---2O1KK
.141

M22/15.0011--- 350
I RP05---251KK

.118
M22/15-OO12--- 1 500

I RP05---351KK
.1 I RP05---5O1KK

M22/15-OO13--- 750 .082
M22/15-0014--- I 1,000

I RP05---751KK
.071

M22/15-0015--- I
I RPO5---1O2KK

1,500 2/ f
M22/15-OO16---

.056
2,500 7/

I RP05---152KK
.045

M22/15-OO17---
1 RP05---252KK

I 3,500 7/ I .037
M22/15-OO18--- 5,000 7/ I

I RP05---352KK
.032

I
— I RP05---5o2KK

STYLE RP06

I I I
Part number if I Nominal total I

I resistance I
Maximum current I Type designation l_I

(amperes)
I value (ohms) I

I (for reference only)

I
I

M22/Ol-OOOl --- 1.0 3.53
M22/01-0002--- I 2.0

I RP06---1ROKK
2.50

M22/Ol-OO03--- 2.5
I RP06---2R9KK

2.23
M22/Ol-OO04--- 1 3.0

I RP06---2R5KK
2.04

M22/Ol-OO05--- 5.0
I RP06---3RoKK

1.58 I RP06---5RoKK
M22/Ol-OO06--- ! 6.0 1.44
M22101-0007--- I 8.o

I RP06---6ROKK
1.25

M22/01-0008--- I 10
I RP06---8ROKK

1.12
M22/CIl-OO09--- 15

I RPO6---1OOKK
0.91

M22101-O010 --- I 25
I RP06---15oKK

0.71
M22/01-0011... I 35

I RP06---25oKK
0.62

M22/Ol-OO12--- 50
I RP06---35OKK

0.50
li22/01-0013---

I RP06---5OOKK
75 0.41

M22/Ol-OO14--- 100
I RP06---75OKK

0.35
M22/Ol-OO15---

1 RPO6---1O1KK
150 0.29

M22/Ol-OO16--- 200
I RP06---151KK

0.25
M22/Ol-OO17---

1 RP06---2o1KK
250 0.22

if22/Ol-OO18--- 350
I RP06---251KK

0.19
M22/01-0019--- I .500

I RP06---351KK
0.16

M22101-0020... 750
I RP06---5O1KK

0.13
M22/Ol-O021--- 1,000

I RP06---751KK
0.11

M22181-O022--- 1,500
I RPO6---1O2KK

0.091
M22/Ol.0023--- 2,500

I RP06---152KK
0.071

M22/01.0024... 3,500
I RP06---252KK

0.060 I RP06---352KK

~1 The complete part number (and type designation) includes symbols indicating
electrical off position, style of shaft and type of mounting, and length of
operating shaft (see figure 203-2 for part number and 203.3 for type
designation).

~/ Values based on use of wire size smaller than .0025 inch but “ot leSS than
.9014 inch.

FIGURE 203-4. Mi rewound, variable resistors (power type) - Continued.
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STYLES RP1O, RP15, RP20, RP25, ANO RP30

TO FIT IN.188DIA HOLE

r’ ‘A2t-.094%% \
B MAXDIA

r---lw‘ F2[’
.375-32 UNEF-2A I .500:015

.250;&0;DlA .-

1

STANDARD BUSHING

MOUNTING SURFACE
M;X

.375tD47

EDIAMINL; MA,RO,,.-Y
TERMINAL

\ OESIGN AND POSITION OF.
TERMINALS OPTIONAL

.500?.047 J-9

LOCKING BUSHING

NUMBER, POSITION, AN13
DIMENSIONS OF SLOTS

.375-32 UNEF-2A

LMouNT,NGSURFACE

Standard
Dimension (inches)

style A max B MaX C max D max E

RP1O 1.410 1.680 1.42o 1.880 OBO

RP15 1.440 2.410 2.000 2.500 .138

RP20 1.780 2.810 1.820 2.560 ●

RP25 1.780 3.190 2.190 2.690 ●

RP30 2.030 4.060 2.440 3.ODO *

● To clear No. 8 screw.

J~

=L

1 .047!.005

-.000

SLOTTEO SHAFT

Inches m m Inches
.001 .03 1.440
.002 .05 1.680
.005 .13 1.780
.015 .38 1.820
.031 .79 1.880
.047 1.19 2.000
.063 1.60 2.030
.080 2.03 2.190
.094 2.39 2.410
.125 3.18 2.440
.138 3.51 2.500
.188 4.78 2.560
.250 6.3S 2.690
.375 9.53 2.810
.500 12.70 3.000

1.410 35.81 3.190
1.420 36.07 4.060

~ ;8
42.67
45.21
46.23
47.75
50.80
51.56
55.63
61.21
61.98
63.50
65.02
68.33
71.37
76.20
81.03
103.12

NOTE: These styles are supplied with one 3/8-32 UNEF-2B corrosion-resistant,
hexagonal mounting nut having a nominal thickness of .094 inch (2.39 mm) and
measuring .562 inch (14.27 mm] across the hexagonal flats, and
lockwasher in accordance with MS35333-76. The locking nut for
resistors is .151 inch (3.84 mm) to .234 inch” (5.94 mm) thick,
across the hexagonal flats; thread size is 3/8-32 UN EF-2B.

one internal-tooth
locking-bushing type
.500 inch (l2.7o mm)

FIGURE 203-4. Wi rewound, variable resistors (power type)

203.7
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Part number ~/

-s-&E-
RP1O

M22/03-

0025---
ooo1---
ooo2---
ooo3---

---
0004-..
ooo5---
0006---
ooo7---

-..
0008---
ooo9---
o!310---
oo11---
oo12---
oo13---
oo14---
0015---
0016---
oo17---
oo18---
0019.-.
oo20---
0021---
oo22---
0023---
0024---

---
---

Style
RP15

M22/05-

ooo1---
ooo2---
ooo3---
ooo4---
ooo5---
0006---
ooo7---
0008---
ooo9---
oo1o---
oo11---
oo12---
oo13---
oo14---
oo15---
0016---
oo17---
0018---
oo19---
oo20---
oo21---
oo22---
0023---
0024---
0025---
0026---
0027---
0028---
0029---

-sVT-r
RP20

M22/07.

. . .
ooo1---
ooo2---
0003---
ooo4---
oo135---
0006---
ooo7---
0008---
ooo9---
oo1o---
oo11---
oo12---
oo13---
oo14---
oo15---
0016---
oo17---
0018---
oo19---
oo20---
oo21---
oo22---
0023---
0024---
0025---
0026---
0027---
0028---

MIL-STO-1990

STYLES”RP1O, RP15,.ANO RP20

Nominal
total

resistance
alue [ohms

2.5
3.0
4.0
5.0
6.0
8.0

10

i:
25
35
50
75
100
150
200
250
350
500
750

1,000
L,500
?,500
3,500
i,000
1.000
);000

Maximum current (amperes)

~
RP1O

5.00
3.54
3.16
2.89
.-.
2.24
2.04
1.77
1.58
---
1.29
1.00
0.85
0.71
0.58
0.50
0.41
0.35
0.32
0.27
0.22
0.18
0.16
0.13
0.10
0.08
0.07
---
---

Style I Style
RP15 I RP20

~

7,07
5.00
4.47
4.08
3.54
3.16
2.89
2.50
2.24
2.0’$
1.83
1.41
1.19
1.00
0.82
3.71
0.58
0.50
0.45
0.38
0.32
0.26
0.22
0.18
0.14
0.12
0.10
0.O8
0.07

I

I . . .
i 6.12
I 5.50
I 5.00
I 4.34
I 3.87
I 3.54
I 3.06
! 2.74
I 2.50
I 2.24
I 1.73
I 1.46
I 1.22
I 1.00
I 0.87
I 0.71
I 0.61
I 0.55
I 0.46
I 0.39
I 0.32
I 0.27
I 0.22
I 0.17
I 0.1s
I 0.12
I 0.10
I 0.09
I

Type designation II

RPIO---

lROKK
2ROKK
2R5KK
3ROKK
---
5ROKK
6ROKK
8ROKK
100KK
-..

150KK
250KK
350KK
500KK
750KK
101KK
151KK
201KK
251KK
351KK
501KK
751KK
102KK
152KK
252KK
352KK
502KK
---
..-

See footnote at end of table.

FIGURE 203-4. Uirewound, variable resistors (power type) - Continued.

-m#

RP20---

---
2ROKK
2R5KK
3ROKK
4ROKK
5ROKK
6ROKK
8ROKK
100KK
120KK
150KK
250KK
350KK
500KK
750KK
101KK
151KK
201KK
251KK
351KK
501KK
751KK
102KK
152KK
252KK
352KK
502KK
802KK
103KK

203 (MIL-R-22)
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STYLES RP25 ANO RP30

I

I
~

I I I
Part number ~1 I Nominal I Maximum current (amperes) I Type designation ~f

I total I
Style I Style [ resistance Style I Style I Style I Style
RP25 RP30 Ivalue (ohms)~ RP25 RP30 I RP25 RP30

I 1“ I
I I

M22108- I M22/09- 1 I RP25--- 1 RP30---
1

ooo1--- 1 oool--- 2.0 I 7.07 I 8.66
ooo2--- 1 ooo2--- 2.5 ! 6.32

I 2ROKK / 2ROKK

ooo3--- 1 ooo3--- 1 3.0 I 5.77
I 7.75 I 2R5KK
I 7.07 I 3ROKK

I 2R5KK

ooo4--- 1 0004--- I 4.0 I 5.00 I 6.12
I 3ROKK

ooo5--- 1 0005--- I I 4.47
I 4ROKK j :R[

0006--- I 0006--- ::: I 4.08
I 5.48 I 5ROKK

ooo7--- 1 ooo7--- ~ 8.0
I 5.00

I 3.53
I 6ROKK

I 4.33
i 6ROKK

0008--- I 0008--- I 10 I 3.16 ! 3.87
i 8ROKK I 8ROKK

ooo9--- 1 0009--- I 12 I 2.89
I 100KK

I 3.54
i 100KK

oo1o--- 1 0010--- I i 2.58
I 120KK

I 3.16
I 120KK

oo11--- 1 ooll--- :: I 2.00
I 150KK I 150KK

oo12--- 1 oo12--- / 35 i 1.69
I 2.45 I 250KK
I 2.07

I 25J3KK

oo13--- 1 0013--- I 50 I 1.41
I 350KK

I 1.73
I 350KK

oo14--- 1 0014--- I I 1.15
I 500KK I 500KK

oo15--- 1 oo15--- 1 1::
I 1.41

I 1.00 I 1.22
I 750KK
I 101KK

I 750KK

0016--- 1 0016--- I 150 i 0.82 j ;.13; I 151KK
I 101KK

oo17--- 1 oo17--- 1 ;13: I 0.71 I 201KK
I 151KK

0018--- I 0018--- I i 0.63 I 0:77 I 251KK
I 201KK

oo19--- 1 oo19--- 1 350 I 0.54 I 0.66 I 351KK
I 251KK

oo20--- 1 oo20--- 1 500 I 0.45 I 0.55 I 501KK
I 351KK

oo21--- 1 oo21--- ! 750 I 0.37 I 0.45 I 751KK
I 501KK

oo22--- 1 oo22--- 1 1,000 i 0.32 I 0.39
I 751KK

0023--- I 0023---
I 102KK

I 1,500 I 0.26
I 102KK

0024--- I 0024--- I 2,5oO I 0.20
I 0.32 I 152KK
i 0.25

I 152KK

0025--- I 0025--- I 3,500 I 0.17
I 252KK

I 0.21
I 252KK

0026--- I 0026--- I 5,000 I !3.14
I 352KK

I 0.17
I 352KK

0027--- I 0027--- I 8,000 I 0.11
I 502KK

I 0.14
I 502KK

oo213--- 1 0028--- I 10,000 I 0.10 I 0.12
I 802KK I 802KK
I 103KK I 103KK

Al The complete part number (and type designation) includes symbols indicating electrical off
position, style of shaft and type of mounting, and length of operating shaft (see figure 203-2
for part number and 203-3 for type designation).

FIGURE 203-4. Wirewound, variable resistors (power type) - Continued.
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SECTION 204

RESISTORS, VARIABLE, h’IREWOUNO, PRECISION

STYLES RR0900, RR1OOO, RR11OO, RR1300, RR1400, RR2000, RR21OO, RR3000, RR31OO,
RR3200, RR3300, RR3400, RR3500, RR3700, RR3900, RR4000, ANO RR41OO

(APPLICABLE SPECIFICATION: MI L-R-12934)

1. SCOPE. Thfs section covers precfsion, wirewound, variable resistors whose
electrical output (in terms of percent of applied voltage) is. linear wfth res Pect tO
the angular position of the operating shaft. These resistors are capable of
full-load operation at maximun! ambient temperature of 85 C and are suitable for
continuous operation, when properly derated, at a maxfmum temperature of 150 C.
These resistors are available with initial resistance tolerances of *1 and *3 percent.

?. APPLICATION INFORMATION.

2.1 Style selection.

.2.1.1 Construction. These resistors have a resistance element consisting of a
continuous length of resistance wire wound with precision on an arc or helix of
insulating material. The moving contact is insulated from the operating shaft and
maintains continuous electrical travel throughout the entire mechanical travel . The
element and contact arm are enclosed in an environmentally resistant housing.

2. 1.2 Selection of a safe resistor style. The wattage rating of these resistors

is based on operation at 85-C, mounted on a 4-inch square, .250 -inch thick alloy
aluminum panel. This mounting technique should be taken into consideration when a
wattage is dissipated during specific applications.

2. 1.3 Oerating at high temperature.

●
These resistors may be used at the full

nominal wattage at an ambient temperature of 85” C. When a resistor is to be used
where the surrounding temperature is higher than 85 SC, a correction factOr must be
applied to the wattage rating so as not to overload the resistor. This correction
factor may be taken from the derating curve shown on figure 204-1.

I20

110

100

90

80

70

60

50

40

30

20

10

0
1020 W 40 SO 60 70 80 90100 11012~2:30140150

AMBIENT TEMPERATURE IN DEGREES CELSIUS

FIGURE 204-1. Oerating curves for high ambient temperatures.

●
2. 1.4 Oerating for optimum performance. 4fter the anticipated maximum ambient

temperature has been determined, a safety factor of 2 applied to the wattage is
recommended in order to insure the selection of a resistor having an adequate wattage
rating.

204 (MI L-R-12934)

204.1
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2. 1.5 Resistance-temperature characteristic. Consideration should be given to the
temperature rise and ambient temperature of r~sistors under operation, in order to
allow for the change in resistance due to resistance-temperature characteristic.

2 .1.6 Definitions. Definitions of the special char~cteristics and parametei-s of
these potentiometers are contained in MI L-R-12934.

3. ITEM IDENTIFICATION (see figures 204-2 and 204-3).

3.1 Type designation. The type designation is used for describing the resistor as
shown on figure 204-2.

3.2 Performance characteristics. The performance characteristics of these
resistors are as shown in tables 204-1 and 204-11.

3.3 Preferred values. The preferred nominal resistance values are as follows:

1 Nonlnal t t I t I r
-

40,000 ohms
200 ohms I 50,000 ohms I
500 ohms I 60,000 ohms I

1,000 ohms I .100 megohm I
2,000 ohms .150 megohm I
5,000 ohms I .200 megohm I

I 10,000 ohms I .250 megohm I
\ 20,000 ohms I

I

The maximum value applicable to each style shall be as listed in tables 204-1 and
204-11.

204 (M IL-R-12934)

204.2
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sTYLE: The the two-letter symbol “RR” identifies
~sion, wi rewound, variable resistors; and the
four-digit number identifies the physical size.

FUNCTION ANO SHAFT LENGTH: The single-letter sym-
bol dentlfles the type of function (linear) and
shaft length (in inches *1/32 inch) as follows:

A---- 318 (servo mounted):
3/4 (bushing mounted, single turn)

B----- 1/2 (servo mounted):
718 (bushing mounted, single turn)

c---- 5/8 (servo mounted):
1 (bushing mounted, single turn;
518 multi-turn)

D---- 3/4 [servo mounted):
1-1/8 (bushing mounted, single turn;
3/4 multi-turn)

E---- 718 (servo mounted]:
1-1/4 (bushing mounted, single turn;
7/8 multi-turn]

F---- 1 (servo mounted):
1-3/8 (bushing mounted, single turn;
1 multi-turn)

CLASS ANO CENTER TAP: The single-digit number iden -
tifi es the class 85” C.maximum ambient temperature
at rated wattage, 150 C maximum ambient operating
temperature); and center tap as follows:

3 - - - - - Not applicable
5 - - - - - Applicable J Ill
RESISTANCE-TEMPERATURE CHARACTERISTIC: The single-
letter symbol dentifies the re~i stance-temperature
characteristic (in percent per C) as follows:

A-----*.003
C----- *.O1O J II
ROTATIONAL LIFE CHARACTERISTIC: The single-digit
number identif ies the rotational-life characteris-
tic (in cycles) as follows:

1
I

9 - - - - - 500,000 single turn; 100,000 ten turn
,.

I

FUNCTION CONFORMITY TOLERANCE (FCT) ANO RESISTANCE
RT) The single-letter

symbol Identifi es the FCT and RT as follows: 1
G----- *1. O percent FCT; *3 percent RT
J----- *O.1O percent FCT; ●3 percent RT

J

L----- *O.O25 percent FCT; *3 percent UT
s----- *1. O percent FcT; *1 percent RT
v----- *O.1O percent FCT; *1 percent RT
Y----- *O.O25 percent FCT; *1 percent RT

‘henumberofzeros1-----
RESISTANCE: The three-digit number identifies the
nominal total resistance value, expressed in ohms.
The first two digits represent significant figures
and the last digit specifies
to follow. (See 3.3 and tbe following example. )

EXAMPLE: 101 100 ohms
103 10,000 ohms I

FIGURE 204-2. Type designation example.

204 (MI L-R-12934)
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NOTE:

STYLES RR0900, RR1OOO, RR11OO, RR1300,

Ps .
TERMINALS MAY BE LOCATEO AT
ANY TAPPING LOCATION ON
PERIPHERY OF BOOY

RR1400, RR2000, RR21OO, AND RR3000

MOUNTING
SURFACE

%

G

H 7
.250 MIN TO FIRST

I TERMINAL

.062$ .00

A

G

TERM
REA

;A ~ ~~

~~~,A[~ :

0?4

O!A

CLAMP RINGS
OPTIONAL

I Di~~n~i~n$

Style II B c D G H K L
t.oo5( .13) -.0005 -.0005 Max M~x Max t.oo5 M’in Mix Max Max
-.010(.25) (.01) (.01) (.13)

RR0900 .875 .7500 .1250 .781 .906 .812 .062 .057 .656 1.062 10V
(22.23) (19.05) (3.18) (19.84) (23.01) (20.62) (1.57) (1.45) (16.66) (26.97) .

RR11OO 1.062 .9688 .1250 .915 1.125 .812 .062 .057 .781 1.160 100,

(26.97) (24.61) (3.18) (24.77) (28.58) (20.62) (1.57) (1.45) (19.84) (29.46)

RR2000 2.000 1.8750 .2500 1.875 2.031 1.312 .093 .073 1.375 2.250 90.

(50.80) (47.63) (6.35) (47.63) (51.59) (33.32) (2.36) (L85) (34.93) (57.15)

RR3000 3.000 2.8750 .2500 2.875 3.031 1.312 .093 .073 1.750 3.250 90.
(76.20) (73.03) (6.35) (73.03) (76.99) (33.32) (2.36) (1.85) (44.45) (82.55)

RR1OOO .875 .7500 .1250 .781 .906 1.625 .062 .057 .656 1.062 10$
(22.23) (19.05) (3.18) (19.84) (23.01) I (41.28) (1.57) (1.45) (16.66) (26.97)

RR1300 1.437 1.3125 .2500 1.313 1.468 1.062 .09.3 .073 1.094 1.625 100.

(36.50) (33.32) (6.35) (3?.35) (37.28) ~ (26.97) (2.36) (1.85) (27.79) (41.28)

!?R1400 1.437 1.3125 .2500 1.313 1.468 i 2.250 .093 .073 1.094 1.625 1oo-

(36.50) (33.32) (6.35) (33.35) (37.28) ~ (57.15) (2.36) (1.85) (27.79) (41.28)

RR21OO 2.om 1.8750 .2500 1.875 2.031 2.250 .093 .073 1.375 2.250 1O@

(50.80 (47.63) (6.35) (47.63) (51.59) (57.15) (2.36) (1.85) (34.93) (57.15)

For dimension Y, see shaft length on figure 204-2,

FIGURE 204-3. Wirewou”d, precision variable resistors.

●

9

e
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STYLES RR31OO, RR3200, RR3300, RR3400, RR35013, RR3700> RR3900, RR4000, ANO ‘R4100

W#JA?J:G TERM AREA

CLAMP RINGSrIi!‘H
(SEE NOTE 1

OPTIONAL

.060 K—
*.005 ,

R/
.062-

* .005
—

BUSHING MOUNT;

+’+II

11—–

=
-—

---
?-

F i-

I I Dimensions
I Style A I B I c I D I F I I J I K I I I N I I r

I max If.DIO I4.005 It.olo I3.020 I m?n , (,25) ,I*.O1O I max Ii.kos I.i.lo5 Imax I .:X I ThrgadsI
I I (.25) I (.13) I (.25) I (.51) I I (.13) I (.13) I l(uNEF-2411

~ RR31OOI .906 I .281 i .125 I .C40 I .250 I .C80 I .C40 I .750I .312 I .062 I 105” I .625 i .250-32!
I (23.01)I (7.14) I (3.18)I (1.021I (6.35)I (2.03)I (1.02)1(19.05)I (7.92) I (1.57) I 1(15.88)I I

!
IRR3~0 I 1.093 I .281 I .125 I I .250 I .100 I .040 I .750 I .312 I .062 I 105” I .781 I .250-32I

I (27.76)I (7.14) I [3.18)I I (6.35)I (2.541I (1.02)1(19.D5) I (7.92) I (1.571 I 1(19.84)I
I I
I RR3300i 1.468 I .4C6 I .250 I I .375 I i .060 I 1.062i .531 I .125 I lDO” I 1.054 I .375-32I

I [37.29)I (10.31)I.(6.35)I I (9.52)I I (1.52)1(26.97)I (13.49)I (3.18) I 1(27.75)I
I I
IRR3400I 2.o31 I .406 I .250 I I .375 i I .D6D I 1.156I .750 I .125 I 9D” I 1.375 [ .375-32I

I (51.59)I (10.31)I (6.35)I T I (9.52)I I (1.52)1(29.36)I (19.05)I (3.18) I 1(34.93)I
1 I
~ RR3SO0I ,3.031 I .406 I .25a I .050 1 .375 I I .C60 “1 1.156I 1.000 I .125 I SO” I 1.750 I .375-32I

I [76.9S)I (10.31)i (6.35)I [1.27)I.(9.52)I / I (1.52)1(29.36)1 (25.401I (3.18) i 1[44.45)I
t I
I RR370DI .04D I .25D 1 .080 I .040 I 1.076I .312 I 105. I .625 I .250-32I

I (2%) i (;%) ~ (~!f:l~ (1.02)1(6.35} I (2.03)1(1.02) 1{27.331I (7.92) ~il:% i 1(15.e8) I I
I
I RR3$O0I .9D6 i .281 I .125 I I .25D I I I 1.219I .312 ~(1:~~ ~ 105” I .625 I .2$0-32!

I (23.011I (7.14) I (3.181I I [6.35)I 1(30.9611(7.92) 1(15.88)i
I I
I RR4DO0I .875.I .281 I .125 I I .313 I I I 1.500i .302 j(l.06J I 1D5. I .625 I .250-32[

I (22.221I (7.14) I (3.16)I I {7.95)I I . 1(38.10)1[7.66) . 1(15.88)I
I i
I RRG1OOI 1.844 I .406 I .2Y3 I I .313 I I I 2.094I .562 I .125

I [46.84); (10.31)I (6.35)I
I 100” I 1.375 I .375-32I

j (7.95)I 1(53.19)\(14.27)\ (3.18) I
I Ii.002 I

1(34.931I
I I

I I (.05) I T I I r T I I I I I I 1

NOTE, FOP dinw$ ionH, see shaftlengthon figure204-2.

● FIGURE 204-3. Wi rewound, precision variable resistors - Continued.

204 (MIL-R-12934)
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TABLE 204-1. Performance characteristics.

Style lo
Features IRR0900IR 1100IR RR2000IRR3000I RR1OOOI RR1300I RR1400 I RR21OO

11111
I I I I

Shaft I
Oiameter I .125 i .125 ~ .25o ~,.25o i .125 ~ .250 ~ .25o I .25JI 1

[ I I I I I I I
cup

r

Oiameter I 7/8 :1.1/16/ .2 / 3 } 7/8 i l-7/16~ 1-7/16 ; 2 I

I I I I I I I I r
Resistance range
Maximum I 10 kni 20 kfli’50kfl:100kn~ 50 kn i 40 kn i 200 kfi\ 29) kn i
ifinimwn ~lUO k!l~100 kn~100 k$l:200kri;100 kfl/100 kfl~ 200 kflI 200 kn I

1“
I 1 I I [ I I [

Power rating, watts at
85-C 11.25 ~ 1.5 ~

I I
41612

150°c 10
13/:1.

101 3\o\o
II

\:\o
1. 1

I I I I
Maximum continuous working voltage 1250~25u~25d~250~330~250 ~130 15001

I I 1 [ I I I I
Rotational life (1,000 cycles) lwo/wo\ wo\500\loo\50u \loo I 100 [

I i
Operating RPM 10IIRPM

I I
I I I I I I I

Maximum starting and running torque in !
inch-ounces, single turn, single cup I I I I I I I
Starting I .30 1 .50 I 1.0 I 1.5 I .7 I 1.0 I 1.0 I 2.0 lo
Running i.25~.30~1. u~l.O1 .61.75 1.7 I 1.0 I

I I I [ I I I I r
Travel (degrees)
Electrical ! 350 ~ 350 i 350 i 350 I 3,600 ~ 350 I 3,6oO t 3,600 \
Mechanical I 360 ~ 360 ~ 360 ~ 360 ~ 3,600 I 36U I 3,600 ~ 3,600 I

I I I I [ I I I I
stops II I I
Torque (irich-pound) Ii 131 18 / 37.5 /

I I I I 1 I
tieight
8asic (ounces max) 11 11.25i 4/ 8~1.5il.5i 518

Insulation resistance . - - - - - - -
Dielectric withstand ng voltage - . -
Peak noise --------- ----
Terminal strength . - . - . - . - - -
Temperature cycling - - - . - - . - -
Rotational load life- - - - - - - - -
Low temperature operation - - - - - -
Low temperature exposure- . - - - . -
High temperature exposure - - . - - -
Shock -------------- .-
Vibration, high frequency - - . - . -
Salt spray (corrosion) - - - . - - -
tioistureresistance - - - - - - - - -

,
1100 megohms initial; 100 megohms degradation
INo damage, arcing, etc; 1 W leakage current
1100 ohms min; 500 ohms max degradation
iNo mechanical damage
I●5 percent AR
I*5 percent AR
1*5 percent AR
! *5 percent AR
I*5 percent AR
[No mechanical or electrical damage or momentary discontinuityl
I*5 percent AN I
INo appreciable corrosion
I*3 percent AR; insulation resistance not less than 10 megohms!
I

204 (MIL-R-12934)
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TABLE 204-1I. Performance characteristics.

Shaft
Diameter

R~:;:~ce range

Minimum

Power rating, watts at
85°C
lwsc

Maximum continuous working voltage

Rotational life (1,000 cycles)

Operating RPM

Maximum starting and running torque i
inch-ounces, single turn, single cup
Starting
Running

Travel (degrees)
Electrical
Mechanical

stops
Torque (inch-pound)

Weight
Basic (ounces max)

Insulation resistance - - - - - - - -
Dielectric withstanding voltage - - -
Peak noise ------------ -
Terminal strength - - - - - - - - - -
Temperature cycling - - - - - - - - -
Rotational load life- - - - - - - - -
Low temperature operation - - - - - -
Low temperature exposure- - - - - - -
High temperature exposure - - --- - -
Shock -------------- --
Vibration, high frequency - - - - - -
Salt spray (corrosion) - - - - - - -
Moisture resistance - - - - - - - - -

1

1111111 IRI

.125 ~ .125 ~ .250 ~ .250 ~ .250 ~ .125 ~ .125 ~ .125 ~ .250 i

I I I I [ I I I r
i“i”” ii i

10 kd 20 kfl~40 knl 60 kn;100 .k13~50 kfi1100 kQl 50 k!21250 kfl~
100 kfsl 100 kfll 100 kfll 100 knl 200 knl 100 kfll 100 kO; lUO kQ\200 knl

11! Ill
I I r

Ill
1.:5 ~ 1.:0 /

I
214 16 \l.50!l.50\2 151
O;O; .0;0;0;0; 01

II
I I I I I I r

250 I 250 I 250 I 250 I 250 I 423 I 500 I 300 I 500 I
ii iill Ill

5001 WO .1500150015001350 1200 (loo \lool
1111!1 “1

100 RPM I
I

I I I I I I I I
1[[1 [[1 II
1111 II

.30 I .50 I 1.0 I 1.0 I 1.5 I 11

.25 I .40 I .75 I 1.0 I 1.0 I I I
1111111 [ .1

I I I I I 1.
35o \ 35o I 35o ~ 350 i 350 11,OBO 11,180 !3,600 13,600 I
36o ~ 3511 ~ 364 ~ 364 ~ 36o ~1,080 ~l,ltll ~3,600 ~3,600 I

!1
I i I I I I I I
iii iiiili
II 13131 3I1OI
Ill I 1111.1

I iiii iii i
111.2511.601 41 BIO.81 111.4418 I

iliil ii ii

100 megohms initial; 100 megohms degradation
No damage, arcing, etc; 1 M4 leakage current
100 ohms rein;500 ohms max degradation
No mechanical damage
*5 percent AR
*5 percent AR
*5 percent AR
●5 percent AR
*5 percent AR
No mechanical or electrical damage or momentary discontinuity
●5 percent AR
No appreciable corrosion I
●3 percent AR; insulation resistance not less than 10 megohms!

204 (MIL-R-12934)
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SECTION 205

RESISTORS, VARIABLE, UIREWOUNO, SEMI-PRECISION

STYLE RK09

IAPPLICABLE SPECIFICATION: MI L-R-39002)

1. SCOPE. This section covers semi-precision, wirewound, variable resistors
having a resistance element of wire, wound linearly on an insulated form shaped in an
arc, so that a contact bears uniformly on the resistance element when adjusted by a
contact shaft. The electrical output (in terms of percent of applied voltage) is
linear with respect to the angular position of the contact arm. These resistors are
capable of full-load oper~tion (when the maximum resistance is engaged) at a maximum
ambient temperature of 85 C and are suit~ble for continuous operation, when properly
derated, at a maximum temperature of 135 C. These resistors have a tolerance of ●5
percent.

2. APPLICATION INFORMATION.

2.1 Style selection.

2.1.1 Construction. The construction of these resistors conforms, in general , to
that specified in sections 202 and 203. However, due to the nature of these
components, manufacturing and measurement techniques are more precise. The element
which is of a precisely determined, continuous length of wire, is afforded
environmental protection by a housing or enclosure. The rotating contact is /,

electrically insulated from the shaft, bushing, or housing.

2..1.2 Selection of a safe resistor style. The wattage rating of these resistors

is based on operation at 85” C, mounted on a 4-inch square, .050 -inch thick, steel
panel . This mounting technique should be taken into consideration when the wattage
is applied during specific applications.

2. 1.3 Derating at high temperature. These r:sistors may be used at the ‘full
nominal wattage at an ambient temperature of 85 C. Iihen a resistor is to be used
where the surrounding temperature is higher than 85” C, a correction factor must be
applied to the wattage ratingso as not to overload the resistor. This correction
factor may be taken from the derating curve shown on ffgure 205-1.

1

:
9
8
:

z
:
g

AMBIENT TEMPERATURE INDEGREES CELSIUS

FIGURE 205-1. Oerating curve for high ambient temperature.

205

205.1
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2 .1.4 Derating for optimum performance. After the anticipated maximum ambient
temperature has been determined, a safety factor of 2 applied to the wattage is
recommended in order to insure the selection of a resistor having an adequate wattage
rating.

2.2 Resistance-temperature characteristic. Consideration should be given to
temperature rise and ambient temperature of resistors under operation, in order to
allow for the change in resistance due to resistance-temperature characteristic.
Resistance tolerance may easily be exceeded unless care is exercised.

2.3 S“pplenentary insulation. Where voltages higher than 250 volts rms are
present between th e resistor circuit and grounded surface on which the resistor is
mounted, or where the dc resistance is so high that the insulation r-psista”ce to
ground is an important factor, secondary insulation to withstand the conditions
should be provided between the resistor and mounting or between the mounting and
ground.

2.4 Reduction of power rating. When only a portion of the resistance element is
engaged, the wattage rating is reduced in approximately the same proportion as the
resistance.

3. ITEM IDENTIFICATION (see figures 205-2 through 205-4).

3.1 Part number. The part number is used for identifying the resistor as shown on
figure 2TJ5-2.

M39002/Ol- 9001

SPECIFICATION NUMBER: The number identifies the de-
tail specification number (indicating !41L-R.39002/1).

DASH NUMBER: The applicable dash number is as indi-
cated in figure 205-4 and corresponds to the type de.
si gnation per figure 205.3.

u

FIGURE ?05-2. Part number example.

3.2 Type designation. The type designation is used for describing the resistor as
shown on igure 205.3.

3.3 Performance characteristics. The performance characteristics of these
resistors are as shown In table 26 5-1.

3.4 Resistance values. The nominal total resistance values are as follows:

I Ohms II Ohms ![ Ohms I
I II II I
T 10 100 1 000
I 15 II 150 II 1:500 I
I 20 II 200 II 2,000 I
I 25 II 250 II 2,500 I
I 35 II 350 II 3,500 I
I 50 II 500 II 5,000 I
I 75 II 750 II 7,500 I

II 1110,000 I
I II II

205 (M IL- R-39D02)

205.2
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STYLE: The two-letter symbol “RK” identifies semi-
~sion, wi rewound, variable resistors; the two-
digit number identifies the physical size of the
resistor.

SHAFT AND TYPE MOUNTING: The two-letter symbol
Identlfles shaft style, type of mounting, and shaft
length. The first letter “S” indicates a slotted
~haft style and standard bushing mounting; and the
U“ indicates a slotted shaft style a“d locking b“sh-

ing mounting. The second letter indicates the shaft
length [*.031 inch) as follows:

A - - - - .50 O inch
B*- - . - .625 inch

*Available in standard bushing only.

RESISTANCE-TEMPERATURE CHARACTERISTIC: The singlet.
letter symbol Identifi es the maxfmum resi stance--
temperature characteristic (ref to 25”c) as follows:

u
*200 ppm (under 50 ohms)
*7O ppm (50 ohms and over) 1“’ I

TERMINALS: The single-letter symbol “S” identifies
sol der-lug type terminals. 1
“RESISTANCE: The three-digit number identifies the
nominal total resistance value, expressed in ohms;
the first two digits represent significant figures
and the last digit specifies the number of zeros to
follow. (See 3.4 and the following example. )

EXAMPLE:

100 - - - - 10 ohms
101 - - - - 100 ohms
102 - - - - 1,000 ohms

FIGURE 205-3. Type designation exa~ple.

205 (M IL-R-39002)
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STYLE RKD9

.250– 32 UNEF-2A7

NO NTURN DEvICE LOCATEO IN HORIZONTAL PLANE 7

%~s~

TERMINAL OESIGN OPTIONAL,
TERMINAL TO BE MARKEO .020 MAX. X 45”’

AND DESIGNATE OBY NUMBER
OR COLOR AS SHOWN

STANDARO-13USHING TYPE

Inches Inches
.001 OT3 .125 3~8
.002 0.05 .187 4.75
.OD5 0.13 .250 6.35
.010 0.25 .310 7.87
.015 0.38 .380 9.65
.020 0.51 .500 12.70
.031 0.79 .650 16.51
.050 1.27 .870 22.10
.062 1.57

●

d ‘

.380-
?.020

1
e

‘+

1
— ——

,25@J
\“

NUMBER, POSIT ION,AND
DIMENSIONS OF SLOTS OPTIONAL

LOCKING–BUSHING TYPE

NOTE: This style resistor is supplied with one mounting nut .062 inch (1.57 mm)
thick which measures .312 inch (7.92 mm) across the hexagonal flats. For locking
bushings, the locking nut is .125 inch (3.18 mm) thick and measures .312 inch
(7.92 mm) across the hexagonal flats. Thread size is .250-32 UNEF-28. An
internal-tooth lockwasher is supplied and, when mounted, has a maximum thickness
of approximately .045 inch (1.14 mm). Retainer rings, if used, are not thicker than
.032 inch (0.81 mm).

FIGURE 205-4. Wirewound, semi-precision, variable resistors.

205 (MIL-R-39002)

205.4

Downloaded from http://www.everyspec.com



MI L- STD-199D

Nominal total
,esistance (ohms

lD
15
20
25
35
5D
75

100
150
200
250
350
500
750

1,000
1,500
2,000
2,500
3,500
5,000
7,500

10,000

Part no.
)tted shaft
standard
bushing

0001
DO02
0003
0004
0005
0006
0007
0008
0009
0010
0011
0012
0013
0014
0015
0016
0017
0018
0019
0020
0021
0022

0028
0029
0030
0031
0032
0033
0034
0035
0036
0037
0038
0039
0040
0041

l13i32/(31-
625 inch Iotted shaft

Locking standavd
bushing bushing

---
---
---
---
---
,L--

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

0055
0056
0057
0058
0059
0060
0061
0062
0063
0064
0065
0066
0067
0068
0069
0070
0071
0072
0073
0074
0075
0076

Type
Designation ~,

RKO9--CS1OO
RK09--CS15O
RK09--cs2OO
RK09--CS25O
RK09--CS35O
RK09--CS5OO
RK09--CS75O

&l Complete’ type designation includes additional symbols indicating type of
mounting and shaft length (where applicable).

FIGURE 205-4. Mi rewound, semi-precision, variable resistors - Continued.

205 (M IL-R-39002)
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TABLE 205-1. Performance requirements.

Features
Max ~esi stance-temperature characteristic In
ppml C [Ref to 25” C) I 50 ohms and over - - -

Min nominal

Max nominal

Max ambient

Max ambient

I Under 50 ohms - . .

total resistance (ohms) - - - - - - ~ -

total resistance (ohms) - - - - - - - .

temperature at rated wattage- - - - - -

temperature at zero wattage derating.

Power rating (watts) - . - - - - - . - - . .

Mechanical travel (degrees) - - - - - - - - -

Actual effective-electrical travel (degrees)-

hlax noise (degradation) - - - - - . . - - - .

Max independent linearity [initial) - . - - .

t4ax independent linearity (degradation) . . -

Min insulation resistance (megohms):- . - - -
Ory ------------ --------
‘Jet (after moisture resistance) - - - - - -

Torque (starting) (ounces) . - - - - - - - -

Salt spray -------- . . . . . . . . .

Max percent change in resistance ~1:
Moisture resistance - - - . . - - . - . . -
Accelerate on------ . . . . . . . . .
Thermal shock ------ ---------
Shock [specified pulse) - - - - - . . . -
Vibration, high frequency - - - - - - . - -
Resistance to soldering heat - . - . - - .
Life ---------- . . . . . . . . .
Low-temperature operation - - - . . . . . -
High-temperature exposure . - - - - - - .
Rotation al life----- ---------

Style RK09

+70
*200

10

10 kn

85° C

135° C

1.5

325 *1O

320 ●1O

500 Q

3 percent

150 percent

1,000
100

0.5 to 6.0

No evidence of corrosion
(mechanically operative)

3.0
1.0
1.0
1.0
1.0
1.0
2.0
1.0
3.0
3.0

~1 Where total resistance change is 1 percent, it shall be considered as *(1 percent
+0.05 ohm).

205 (M IL-R-39002)
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SECTION 206

RESISTORS, VARIABLE, lWIRENOUND (AOJIJSTMENT TYPE)

STYLE RT26

(APPLICABLE SPECIFICATION: MI L-R-27208)

1. SCOPE. This section covers lead-screw actua’ted, wi rewound, variable resistors
with a contact bearing uniformly over the surface of the entire resistive element,
wound linearly, when positioned by a multi turn lead-screw actuator. These resistors
are capable of full-load opera tiof (when the, maximum resistance is engaged) at a
maximum ambient temperature of 85 C and are suitable for continuous operation, when
properly derated, at a maximum temperature of 150” C. These resistors have a
resistance tolerance of *5 percent.

2. APPLICATION INFORMATION.

2.1 Style selectfon.

2.1.1 Construction. These resistors have an element of continuous-length wfre,
wound linearly on an arc-shaped core. The slfding contact traverses the element in a
circular path. The element is protected from detrimental environmental conditions by
a housing or enclosure. The lead-screw head is fnsul ated from the electrical portion
of the resistor.

2. 1.2 Sel’ectfon of a safe resfstov style. The wattage ratings of these resistors

are based on opera tfon at 85-C when mounted on a l/16 -jnch thfck, glass-base, epoxy
laminate. Therefore, the heat-sink effect as provfded by steel test plates in other
specifications is not present. The wattage rating is applicable, when the entire
resistance element fs engaged in the cfrcuit. When only a portfon fs engaged, the
wattage is reduced dfrectly fn the same proportion as the resistance.

2. 1.3 Power ratinq. These resistors may be used at the full nominal wattage at an
ambient temperature of 85” C. When a resistor fs to be used where the surrounding
temperature is higher than 85” C, a correction factor must be applied to the wattage
rating so as not to overload the resistor. This Icorrection factor may be taken from
the derating curve shown on ffgure 206-1.

AMBIENT TEMPERATURE IN DEGREES CELSIUS

FIGURE 206-1. Oeratfng curve for hfgh-ambfent temperature.

206 [MI L-R-27208)
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2. 1.4 Derating for optimum performance. After the anticipated maximum ambient
temperature has been determined, a safety factor of 2 applied to the wattage is
recommended.

2. 1.5 High resistances and voltages. Where voltages higher than 250 volts rms are
present between the resistor circuit and grounded surface on which the resistor is
mounted, or where the dc resistance is so high that the insulation resistance to
ground is an important factor, secondary insulation to withstand the conditions
should be provided between the resistor and mounting or between the mounting and
ground.

2.2 Mounting of resistors. Mounting hardware should be used. Printed-circuit
types are frequently terminal mounted, although brackets may be necessary for a
high-shock and vibration environment.

2.3 Stacking of resistors. Uhen stacking resistors, care should be taken to
compensate for the added rise in temperature by derating the wattage rating
accordingly.

2.4 Resistance-temperature characteristic. Consideration should be given to
temperature rise and ambient temperature of resistors under operation, in order to.
allow for the change in resistance due to resistance-temperature characteristic. The
resistance-temperature characteristic is measured between the two end terminals.
!dhenever resistance-temperature characteristic is critical, variation due to the
resistance of the movable contact should be considered.

2.5 Noise. The noise level is low compared to non-w irewound types. Peak noise is
specifi~n controlled at initial value of 100 ohms maximum. However, after
exposure to environmental tests (moisture, shock, vibration, etc.), a degradation to
500 ohms is allowed by specification.

2.6 Maximu* weight. Maxinum weight is 0.6 gram.

3. ITEM IDENTIFICATION (see figures 206-2 and 206-3).

3.1 Type designation. The type designation is used for identifying and describing
the resistor as shown on figure 206-2.

3.2 Performance characteristics. The performance characteristics of these
resistors are as shown in table ZfS6-1.

3.3 Preferred nominal resistance value, vaximum resolution, and rated working
voltage. lhe preterred nominal resistance value, maximum resolution, and rated
working voltage are as follows:

206

I I I r
~ Nominaja~; :istance I Maximum I Rated ac and dc I

I resolution I working voltage I

I I
Ohms Percent volts

l— l—
1.85 1.41

:: 1.50 2.00
50 1.39 3.16

100 1.05 4.47
200 0.96 6.33
500 0.65 10.00

1,000 0.57 14.10
2,000 ~/ 0.44 20.00

I

AI Value based on the use of wire having no less than
O.001-inch nominal diameter.

MI L-R-27208)

206.2
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RT26 C 2 h’ 102

sTYLE: The two-letter symbol “RT” identifies
-screw actuated, wirewound, variable resistors;
the two-digit number identifies the physical size.

+1 “ ‘

@

RESISTANCE-TEMPERATURE CHARACTERISTIC: The sing”le-
letter symbol dentifi es the resistance-temperature
characteristic as follows:

C - - - - - 50 ppm/” C (ref to 25-C)

TEMPERATURE CHARACTERISTIC: The single-digit number
“ 2“ identifies the temperature characteristic as
follows:

85~C max ambient temperature at rated wattage
150 C max ambient operating temp

TERMINALS: The single-letter symbol identifies the
terminals as follows:

P - - - - - Printed circuit pins
W - - - - - Printed-circuit pins

(edge-mounted)
X - - - - - Printed-circuit pins

(edge-mounted, alternate
configuration)

RESISTANCE: The three-digit number identifies the
nominal resistance value, expressed in ohms; the
first two digits represent significant figures and
the last digit specifies the number of zeros to
follow. [See 3.3 and the following exampl e.)

EXAMPLE:

loo ----- 10 ohms
1o1----- 100 ohms
1112----- 1,000 ohms

FIGURE 206-2. Type designation example.

4. DE LETEO STYLES. Resistors, styles RT12, RT22, and RT50, formerly covered in
this section, have been intentionally deleted and are no longer standard items for
new design. For new design, use styles RTR12 and RTR22 of MI L-R-39015 (see section
401).
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4 - .100
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.100
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.0504 .125
MAX

.125
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.016

.018

.020

.030

.040
m:

.100
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.125VMARKING ON!J- 1.020 - ‘

THIS SURFACE
.103
,7?.L, L

.180
.075?.015 OIA(LOCATEO

\

.250

‘N’sHAOED ‘REA’ -l!%.

030

~h

!t.olo
3 PINS

IIN .0162.001 DIA

~.~z .050 MAX :::ti”f:’t P:Bi?

T

/

h

\ . . - ‘s

~T ; 4 .Ioo “::~o

1- +

‘1+--:
-1

.100

-../ .“1

mm,
.03
.08
.25
.38
.41
.46
.51
.76

1.02
1.27
1.91
2.54
2.92
3.18
4.19
4.31
4.51
6.35

TERMINAL
TYPE X

NOTES:
1. Unless otherwise specified, tolerance is t.005 (.13 mm).
2. The entire slot of the actuating screw is above the surface of the unit.

FIGURE 206-3. Wirewound, variable resistors (adjustment type,
lead-screw actuated).
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TABLE 206-1. Performance characteristics.

I
Features Style RT26

L

Min nominal resistance value (ohms) - - - - - - - - I 10

Max nominal resistance value (ohms) - - - - - - . - ~ ‘2 kfl

Max resistance-tempe~ature characteristic
(ppm/C) (Refto25 C)----- --------- ~*50

Max ambient temperature at rated wattage- - - - - - I 85-C

Max ambient temperature at zero wattage derating 1 150” C

Power rating (watt s)---- ------------11/4 ,

Setting stability - - - - - - - - - - - - - - - - - I 1 percent + maximum
I resolution after
I environmental tests

I
Max percent change in resistance:ll
Thermal shock -------- --–---------11
Mojsture resistance-- ------------ --11
Accelerate on -------- -----------11
Shock (specified pulse)- - - - - - - - - - - - - - I 1
Vibration, high frequency ------- ------11
Resistance to soldering heat - - - - - - - - - - - I 1
Low-temperature operation- - - - - - - - - - - - - I 1
High-temperature exposure- - - - - - - - - - - - - I 1
Rotation al life---- ----------- ---!2
Life ------------ -----------12

Resistance tolerance (* percent)- - - - - - - - - - ~ 5

Peak noi se------ ----------- ---- 15000 hmsmax after
I environmental tests

Insulation resistance (megohms):
ot’y------.------ ---------- ;l, OOO
Wet (after moisture resistance) - - - - - - - - - I 10

Dielectric withstanding voltage [volts rms) I
Atmospheric pressure, sea level - - - - - - - - - I 600
Reduced barometric pressure, 70,000 ft - - - - - - I 25o

Immers ion------ ----------- ---- I No continuous bubbles

Operating torque- - - - - - - - - - - - - - - - - - ~ 3 inch-ounces max

Actual effective-electrical travel- - - - - - - - - I 10 turns mi”
I 25 turns max

~/ Mhere total resistance change is 1 percent, it shall be considered as *
(1 percent +0.05 ohm).

NOTE: All leads are solderable in accordance with method 208 of MI L- ST D-202.

206 (M IL-R-27208)
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* SECTION 207

RESISTORS, VARIABLE, NON- WI REWOUND (ADJUSTMENT

STYLE RJ24

(APPLICABLE Specification: MI L-R-22097)

YPE)

1. SCOPE. This section covers multi turn adjustment type and single turn non-wire
wound, variable resistors with a contact bearing uniformly over the surface of the
entire resistive element, when positioned by an actuator. These resistors are
capable of full-load oper~tion (when the maximum resistance is engaged) at maximum
ambient temperature of 85 C, and are suitable for continuous
derated, at a maximum temperature of 150” C. These resistors

operation, when properly
have a resistance

tolerance of *1O percent.

2. APPLICATION IWFOR!4ATION.

2.1 Style selection.

2.1.1 Construction. These resistors have an element of metal, Cermet type or
carbon film ing upon characteristic] deposited upon a ceramic or glass base.
Depending upone~~~le, the element is rectangular or shaped in an arc and the sliding
contact maintains continuous contact when traversing the element in a straight line
or circular motion. The element is protected from detrimental environmental
conditions by a housing or enclosure. The lead screw head is insulated from’ the
electrical portion of the resistor.

2.1.2 Selection of a safe resistor style. The wattage ratings of these resistors

are based on operation at 85° C when mounted on a l/16-inch thick, glass base epoxy
laminate; therefore, the heat sink effect as provided by steel test plates in other
specifications is not present. The wattage rating is applicable when the entire
resistance element is engaged in the circuit. When only a portion of the element is
engaged, the wattage is reduced directly in the same proportion as the resistance.

2. 1.3 Oerating at high temperatures. These resistors may be used at full wattage
at the appl icab le operating temperature. Uhen a resistor is to be used where the
surrounding temperature is higher than the applicable operating temperature, a
correction factor must be applied to the wattage rating so as not to overload the
resistor. This correction factor may be. taken from the derating curve shOwn On
figure 207-1.

2.1.4 Oerating for optimum performance. After the anticipated maximum ambient
temperature has been determined, a safety factor of 2 applied to the wattage is
recommended in order to insure the selection of a resistor style, having an adequate
wattage rating, with optimum performance.

2 .1.5 High resistances a“d voltages. Where voltages higher than 25o volts rms are
present between the resistor circuit and grounded surface on which the resistor is
mounted, or where the dc resistance is so high that the insulation resistance to
ground is an important factor, secondary insulation to withstand the conditions
should be provided between the resistor and mounting or between the mounting and
ground.

2.2 Mounting of resistors. Resistors should not be mounted by their flexible-wire
leads. Mounting hardware should be used. Printed-circuit types are frequently
‘terminal mounted, although brackets may be necessary for a high-shock and vibration
environment.

2.3 Stacking of resistors.
compensate for the added ri se
accordingly.

When stacking
in temperature

resistors, care should be taken
by derating the wattage rating

to

207.1
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2.4 Resistance-temperature characteristic. Consideration should be given to
temperature rise and ambient temperature of resistors under operation, in order to
allow for the change in resistance due to resistance-temperature characteristic.
This characteristic is measuved between the two end term fnal~. Whenever the
resistance-temperature characteristic is critical, variation due to the movable
contact’s resistance should be considered.

2.5 Noise. Peak noise is not specification controlled.

100
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-1
n
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~
K
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z
w
v
r 40
w
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20

●

I l\l I I I I
10

I

1/
00 20 40 60 80

! ~
100 120 140 160 I80

AMBl ENT TEMPERATURE IN OEGREES CELSIUS

FIGURE 207-1. Oerating curves for high ambient temperatures,

3. ITEM IDENTIFICATION [see figures 207.2 and 207.3).

3.1 Type designation. The type designation is used for identifying and describing
the resistor as shown on figure 207-2.

3.2 Performance characteristics. The performance characteristics of these ●
resistors are as shown In table 2LT7-I.

207 (M IL-R-22097)
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RJ24 C

TYLE: The two-letter symbol “RJ” identifies ad-
i3Ftlient types, non-w irewound, variable cesist.ors;
he two-digit number identifies the physical size.

“ 4

P

HARACTERISTIC: The single-letter symbol identifies
he characteristic of the completed resistor as fol -
Ows :

c---
F---

, )
See table 207-1.

ERMINALS: The single-letter symbol identifies
he terminals as follows: 1

L - - - Flexible, insulated-wire leads

ES ISTANCE: The three-digit number identifies the
nominal resistance value, expressed in ohms; the
first two digits represent significant figures and
the last digit specifies the
follow.

number of zeros to
(See 3.3 and the following exampl e.)

EXAMPLE:

1o1----- 100 ohms
1o2----- 1,000 ohms
1o3----- 10,000 ohms

FIGURE 207-2. Type designation example.
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075t.02501A

c/’ c F

.419i.olo[cENTEREo)
[LOCATEO IN SHAOEO
AREA]

x
MIN

d

sEE NOTE 7

,375 ,0’20
$015

; Gd

.125 ‘-
MAx >

L“
.

150
.020

t.olo .;::4
.375 .072 ?.010 OIA

i.o15 (MAY 8E SLOTTEO)

=PART NO. MARKING ON
THIS SURFACE

TERMINAL TYPE L

NOTES:
1. The picturization of the styles above are given as representative of the

envelope of the item. Slight deviations from the outline shown, which
are contained within the envelope, and do not alter the functional aspects
of the device are acceptable.

2. The entire slot of the actuating screw must be above the surface of the unit
3. Unless otherwise specified, tolerance is k.005 (0.13 mm).
4. Dimensions are in inches,
5. Metric equivalents are given for general information only.
6. The three leads shall be stranded wire, AWG size 28 to 30, having a

minimum length of 6 (152.4 nun);they shall be insulated with
polytetrafluoroethylene, stripped .250 +.062 (6.35 il.57 mm) from the
end, and color coded.

FIGURE 207-3. Style RJ24 resistor.
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● 3.3 Preferred nominal resistance values and maximum rated working voltages. The
preferred nominal resistance values and maximum rated worki ng volteges are as follows:

*
1 ,

~~
Nominal

resistance
value

Ohms

10
20
50

100
200
500

1,000
2,009
5,000

10,000
20,000
25,000
50,000

Megohms

0.10
0.25
0.50
1.00

I
I

I
I

I

I

I
I

I
I

I

~

2.23
3.1
5.0

1;::
15.8
22.3
31.6
50.0
70.7

100
111
158

223
300
300
300

●
I I

—
* 4. OELETED STYLES. Resistors, styles RJ1l, RJ12, RJ22, RJ24, (except terminal L)
RJ26, and RJ50, formerly covered in this section have been intentionally deleted and
are no longer standard items for new design. For new design use RJR12, RJR24
(except terminal L), ~JR26, RJR28, and RJR50 of MI L-R-39035 (see section 402).

●
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* TABLE 207-1. Performance characteristics.

Features

Max resistance-temperature [Percent per “c) . ; . .
characteristic (Parts per mill ionl C) -

Max ambient temperature at rated wattage - - - - . -

Max ambient temperature at zero load derati nil- - . -

Power rating (watt s)---- ------------

deight( grams, maxi---- ------------

Max percent change in resistance (*): 1/
Contact-resistance variation ~/- - - ~ - - - . -
Thermal shock ------- ----------
Moisture resistance. - . - - . . - . . - . - -
Shock (specified pulse)- - . - - - - - - - - - -
Vibration, high frequency ------- ------
Resistance to soldering heat (not applicable to

terminal L) --------- ----------
Life ------------ -----------
Low-temperature operation- . . - - - - . . - . - -
High temperature exposure. - - . . - . . - - . -
Rotation al life ------ ------------

Solderability (not applicable to terminal L) - - - -

Dielectric withstanding voltage- . - - - . - . - - .

Atmosphet. ic (volts) - - - . . - - - - - . - - - -
Barometri c (volts )----- -----------

Insulation resistance (megohms):
Dry ------------ -----------
Met (after moisture resistance). - - . - - - - - -

Immersion (not applicable to terminal L) - - - - - .

lTorque (operating) (stop is applicable to
lstyle RJ500nly) ------ -----------

I

lActual effective-electrical travel - - - - . - - - -
I

St

~
+0.025
*250

85-C

150” C

1/2

1.3

3
2
2
1
1

1
3
2
3
2

‘ies

No arcing,
breakdown,
or leakage
current <1 mA

900
350

l,odo
100

No more than
3 bubbles

5 inch-ounces
max

15 turns min
30 turns max

e

F
*O. O1O
+100

85-C

150°c

1/2

1.3

3

i
1
1

1
2
1
2
2

‘ies

Same as
haracteristic

c

900
350

1,000
100

Same as
haracteristic

c

5 inch-ounces
max

15 turns min
30 turns max

Al Where total resistance change is 1 percent, it shall be considered as
● (1 percent + 0.05 ohm).

~1 For characteristic C, contact resistance variation may be 3 percent or 20 ohms,
whichever is greater.

●
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●
SECTION 208

RESISTORS, VARIABLE, MON-UIREWOUNO

STYLE RVC6

(Applicable SPECIFICATION: MI L-R-23285)

1. SCOPE. This section covers non. wi rewound, variable resistors. These resistors
are suitable for rheostat or potentiometer applications where high precision is not
required, and areacapable of withstanding acceleration, shock, high-frequency
vibration and 125 C operating temperature at rated load. They are most useful in
circuitry where high resistance values and low power dissipation are encountered in
controlling volume, bias, tone, voltage output, and pulse width.

2. APPL1CATION INFORMATION.

2.1 Construct ion., These resistors have a film resistance element shaped in an
arc, and a contact bearing uniformly thereon, so that a change of resistance is
produced between the terminal of the contact and the terminal at either end of the
resistance element when the operating shaft is turned. The construction of the
element is metal-ceramic film fused onto a ceramic substitute. The element is then
contained in an enclosure which provides for’ environmental and mechanical protection.

2.2 Selection of a safe resistor style. The wattage ratings of these resistors

are based on operation at 125” C, mounted on a 16-gauge steel plate, 4 inches square.
This mounting technique should be taken into cons,fderation when the wattage is
applied during specif,ic applications. Iihen considering these resistors for
potentiometer applications, it is necessary to bear in mind the fact that the load
current as well as the “bleeder” current will be flowing through a part of the
resistor and will contribute to the heating effect.

2. 2.1 Oerating at high temperature. Whgn a resistor is to be used where the
surrounding temperature is igher than 125 C, it should be derated in accordance with
figure 20B-1.

110

100

90

80

70
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50

40
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20

10

0 20 40 60 80 [00 120 140 160 180

AMBl ENT TEMPERATURE IN DEGREES CELSIUS

FIGURE 208-1. Oerating curve.
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2. 2.2 Derating for oPtim~m Per fOrman& After the anticipated maximum ambient
temperature has been

●
determl ne d, a safety factor of 2 applied to the wattage is

recommended in order to insure the selection of a resistor style having an adequate
wattage rating with optimum performance.

2.3 Transient change in resistance. It is suggested that when these resistors
encounter shock, acceleration, and high-frequency vibration forces of the magnitudes
enumerated in this section, that they be used only in applications where a 6-percent
variation can be tolerated in the resistance at the contact arm, when the shaft is
unlocked.

2.4 Shaft-locking devices. Suitable locking devices are commercially available
which may be readily attached to any standard-bushing type of resistor covered by
this section. These locking devices permit any degree of torque from normal up to
complete locking of the. operating shaft of the resistor. The locking-bushing type of
resistor specified herein provides the shaft-locking feature without additional
equipment.

2.5 Maximum voltage. The maximum continuous working voltage specified for each of
the styles should in no case be exceeded, regardless of the theoretical calculated
rated voltage.

1P lementary insulation. These variable resistors should not be used at
po~~~ti%s to ground greater than 500 volts peak, or 200 volts peak for aircraft
equipment, unless supplementary insulation is provided.

2.7 tioise. The noise level is quite low compared to composition variable
resistors.

2.8 Linear and nonlinear tapers. Taper A is a linear resistance taper, which is
one having a constant change of resistance with angular rotation, while taper C is a
non-linear resistance taper, which has a variation or lack of constancy in the change
of resistance with angular rotation. (See figure 208-2. ) ●

208 (MIL-R-23285)

CLOCKWISE ROTATION—

PERCENT ELECTRICAL ROTATION
CCW TERMINAL C W TERMINAL

FIGURE 208-2. Clockwise taper.
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●

3. ITEM IDENTIFICATION (see figures 208-3 and 208-4).

3.1 Type designation. The ty e designation is used for identifying and describing
?the res7stor as shown on figure 08-3.

3.2 Performance characteristics. The performance characteristics of these
resistors are shown in table ZOM-r.

3.3 Preferred resistance values and rated continuous working voltages. The
preferred nominal total resistance values and rated continuous wOrking v01ta9es
(RCWV) are as follows:

I Nominal I RCUV (at 125” C) I
I total
Iresistancel Taper A I Taper C i

100Q I 7v l--- 1
I 2500 I

5oon
I l,ooon
I 2,5000
I 5,000!2
Ilo; ooofl
\::,:f3:;

I 6.10 M12 i
I 0.25 MO I
I 0.50 m-l I
I 1.0 Mn I
I 2.0 Mn I
I 2.5 Mri I

11 v
16 V
22 v
35 v
50 v
71 v

112 v
158 v
224 V
350 v
350 v
350 v
350 v
350 v

16 V
25 V
36 V
50 v
80 V

112 v
160 V
200 v
200 v
200 v
---
---

1“

I I I I

208 (NIL-R-23285)
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RVC6 N
~T

STYLE: The three-letter symbol “RVC” identifies
composition, variable resistors; the single number
identifies the size and power rating. P

BUSHING: The single-letter symbol identifies the
type of mounting bushing as follows:

L - - Locking bushing
N - . Standard bushing P —

TEMPERATURE AND MOISTURE RESISTANCE CHARACTERISTIC:
The single-letter symbol identifies the maximum
ambient operating temperature (125 C, full rated
load; 175” C, zero load) and moisture characteristic
as follows: L

l_l Resistance-temperature coefficient - *250 ppm/” C I
Resistance-moisture characteristic - *2 percent

maximum allowable change in total resistance _l

OPERATING SHAFT: The single-letter symbol identi-
fies the operating shaft length as follows:

A - - - 5/8 inch, screwdriver slot
[locking bushing type L)

O - - - 7/8 inch, knob (standard bushing
type N)

L - - 318 inch, screwdriver slot
(standard bushing type N)

RESISTANCE: The three-digit number identifies the
nominal resistance value, expressed in ohms; the
first two digits represent significant figures and
the last digit specifies the number of zeros to
follow. (See 3.3 and the following example. )

EXAMPLE:

5oo ----- 50 ohms
5o1----- 500 ohms
502----- 5,000 ohms

RESISTANCE CHARACTERISTIC: The single-letter symbol
Identifies the resistance characteristic as follows:

B - - - Taper A (linear CM),
*1O percent resistance tolerance

C - - - Taper C [10 percent CM)
.10 gercent resistance tolerance

-,

1/ Allowable change in resistance at -65° C to +175” C.—

—

t

—

—

FIGURE 208-3. Type designation example.

208 (M IL-R-23285)
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STYLE RVC6

0°:

5

Inches,i m m Inches..”
.olljMAx x45”

.001 .03 .125 3:1:

.005 .13 .234 5.94

*

A.+
.010 .25 .245 6.22
.016 .41 .250 6.35 T
.031 .79 .453 11.51

L

.031*.005

.038 ,97 .500 12.70

.062 1.57 .688 17.48
.031 +.010

.091 2.31
SLOTTEO SHAFT

L.250 -32 UNEF-2A

LOCKING BUSHING TYPE

NOTE : Unless otherwise specified, tolerance is t.016 (.41 mm).

FIGURE 208-4. Non-w irewound variable resistors.
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TABLE 208-1. Performance characteristics.

I Features
I
I
~Type bushing and symbol - - - - - - - - - - -

I
lStyle shaft --------- --------
l Length ----------- --------

I

lMaximum resistance-temperat~re coefficient
I in ppml C (referred to 25 C)- - - - - -

~Maximum ambient temperature at rated wattage-

iMaximum ambient temperature at zero wattage
Iderati rig ---------- --------

iPOwer rating (in watts) - - - - - - - - - - -

I
lMinimum resistance value (ohms] - - - - - - -
I
~blaximum resistance value (megohms)- - - - -

iResi stance tolerance (* percent)- - - - - - -

Ildaximum percent change in resistance (*):
I Contact resistance variation- - - - - - -
I Resistance to soldering heat-
1 Rotational life

1,000 cycles (max cycle for
1 25, ooO cycles - - - - - - -

50,000 cycles . - - - - - -
l Life ------------ -
I Moisture-resistance - - - - -
I Low-temperature operation - -
I Temperature cycling - - - - -
I High-temperature exposure - -
I Shock [specified pulse) - - -
I Vibration, hign frequency - -

T) -----

. .

Insulation resistance (wet) . . . . . . - .
I
IMax weight (grains) - - - - - - - - - - - -
I
lOperating torque:
l Minimum --------- ---------
I Maximum- -- -- - - - - -- -- - - - - -
1
~stop-- - - - - -- - - - -- - --- - --

iTotal mechanical rotation - - - - - - - - - -

-.

RVC6

Standard (N)
Locking (L)

Slotted
5/8 in. (L bushing”
318 and 718 in.
[M bushing)

●25o

125° C

175°c

1/2 watt
1/4 watt

100

2.5

10

taper A)
taper C)

3 percent
1 percent

2 percent
4 percent
5 percent
3 percent
2 percent
1 percent
1 percent
4 percent
2 percent
2 percent

100 megohms min

25

.5 inch-ounce min
6 inch.o””’es max

3 inch-pounds

292” to 298”

208 (M IL. R-23285)
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SECTION 209

RESISTORS, VARIABLE, NON- WI REUOUNO, PRECISION

STYLES RQ090, RQ1OO, RQ11O, RQ150, RQ160, RQ200, RO21O, ANO RQ300

(APPLICABLE 5p EC IF IcAT10N: MI L-R-39023)

1. SCOPE. This section covers precision, non-w irewound, variable resistors whose
electrical output (in terms of percent of applied volts e) is linear with respect to
the angular position of the operating shaft. 1These res stors are capable of
full-load operation at a maximum ambient temperature of 70” C and are suitable for
continuous operation, when properly derated, at a maximum temperature of 125” C.
These resistors are available with an initial resistance tolerance of *1O percent.

2. APPLICATION INFORMATION

2.1 Style selection.

2.1.1 Construction. These resistors have a resistance element usually consisting
of carbon, cermet, or conductive plastic II deposited on a plastic insulatin9 base.
The moving contact is insulated from the Tperating shaft and maintains continuous
electrical travel throughout the entire mechanical travel. The element and contact
arm are enclosed in an environmentally resistant housing.

2. 1.2 Selection of a safe resistor style. The wattage rating of these resistors

Is based on operation at 70” C, mounted on a 4-inch square, .250 -inch thick alloy
aluminum panel . This mounting technique should be taken into consideration when a
wattage is dissipated during specific applications.

2. 1.3 Oerating at high temperature. These resistors may be used at the full
nominal wattage at an ambi ent temperature of 70” C. Uhen a resistor is to be used

●
where the surrounding temperature is higher than 70” C, a correction factor must be
applied to the wattage rating so as not to overload the resistor. This correction
factor may be taken from the derating curve shown on figure 209-1.

w 120
C9 110
$
1- 100

s ‘o
o 80
w
t- 70

= 60
11- 50
0 40
1- 30
: 20
Q

10
&
no

10 203040506070 80901001 !0120130140150

AMBl ENT TEMPERATURE IN DEGREES CELSIUS

FIGURE 209-1. Derating curves for high ambient temperatures.

~ Conductive plastic is a generic term covering a broad category of materials

●
and manufacturing methods. It includes the “bulk” type compression molded
materials and the oven cured thick films (screened, sprayed, dip coated, roll
coated]. All of these conductive plastic materials invariably utilize carbon
as the resistive material together with a resin bindar and an inert filler.
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2.1.4 Derating for optimum performance. After the anticipated maximum ambient
temperature has been determined, a safety factor of 2 applied to the wattage is
recommended in order to insure the selection of a resistor having an adequate wattage
rating.

2 .1.5 Resistance-temperature characteristic. Consideration should be given to
temperature rise and ambient temperature of resistors under operation, in oral?. to
allow for the change in resistance due to resistance-temperature characteristic.

2. 1.6 Definitions. Definitions of the special characteristics and parameters of
these potentiometers are contained in MI L-R-39023.

3. ITEM IDENTIFICATION (see figures 209-2 and 209-3).

3.1 Type designation. The type designation is used for describing the resistor as
shown on tlgure zU9-Z.

3.2 Performance characteristics. The performance characteristics of these
resistors are as shown Tn table {09-1.

3.3 Preferred values. The preferred nominal resistance values are as follows:

I Nominal total resistance value i
I I
1 I

Not
qini
and

I

I
I

I

Ohms

100
200 1/
500 –

1,000 2/
;,rJJ: –

10:000
20,000
50,000

I

I

I

I

I

Megohms

.100

.200

.500
1.000
2.000
2.000
3.000

I

available for styles R0150, RQ200, and
mum resistance value for styles RQ1OO,
RQ300.

RQ300.
RQ160,

The maximum value applicable to each style shall be as listed in table 209-1.

209 (MIL-R-39023)
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P
R090 A A 1 3 AA

STYLE: The two-letter symbol “RQ” identifies precision, non-
fiound, variable resistors; the number identifies the phys.
ical size.

RES12.TANCE-TEf.fPERATUREcHRsT., MAX AMBIENT TEMPERATURE, AND
The single-letter symbol iden esa*&maxress -

~change; 70 C (max ambient temperature at rated load);
125 C (max ambient temperature with zero load); and taps locat-
ed at center of resistance element as follows:

A - - - - - Not applicable.
B - - - - - Applicable. ‘i’i 5 ‘t~~- -

SHAFT LENGTH: The single-letter symbol identifies the shaft
Iength inch) as follows:

A-----3/B 1’ D.----3/4
B-----l/2 I E-----718
C-----5/8 I F-----l

IOISTURE RESISTANCE: The single-digit number identifies the
noisture resistance characteristic (total AR) as follows:

1 - - - - - *5 percent
2 - - - - - *1O percent
3 - - - - - *25 percent

.IFE CHRST.: The single-digit number identifies the life chrst.
[total num6er of revolutions and dither life (in hr)) as fol-
1Ows:

l----- 2.5x 05re5; 0.5 hr
t2----- lxlOrev;2hr

3----- 5x10!rev; lOhr
4----- 25xlO6rev;5Ohr

‘UNCTION-CONFORMITYTOLERANCE CHRST.: The single-letter symbol
identifies the function-conformity tolerance (* percent) as
Fol1Ows:

A----- 1.0 initial; 1.5 degraded
B----- 0.5 initial; 0.75 degraded
c----- 0.25 initial; 0.375 degraded
D----- 0.10 initial; 0.15 degraded
E----- 0.05 initial; 0.075 degraded
F----- 0.025 initial; 0.038 degraded

)UTPUT-SMOOTHNESSCHRST.: The single-letter symbol identifies
he peak-to-peak voltage (Eo/Ein) (in percent) as follows:

,.
A----- 2.0 initial; 2.2 degraded
B----- 0.5 initial; 0.7 degraded
c----- 0.1 initial; 0.15 degraded
o----- 0.025 initial; 0.04 degraded
E----- 0.01 initial; 0.02 degraded

= ~J~~m +

:ESISTANCE: The three-digit number identifies the nominal
.otalresistance value, expressed in ohms; the first two digits
epresent significant figures and the last digit specifies the
umber of zeros to follow. (See 3.3 and the following example.)

lol---, -
EXAMPLE: 2o1-----

102----- ,

.,., ,.. ..-.” . . ... . . . . . . . . . ..- . .------

209 (MIL-R-39023)
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STYLES RO090. RO1OO. RO11O. RQ150,

MAX ENVELOPE FOR

L

TERMINALS AND
CLAMP-RING EAR,
IF USED

RQ160, ”RQZOO, ’RQ2i0,’ANO” RQ300

LMAX TERMINAL RADlUS FfjR TAPS.

TERMINALS MAY BE LOCATED AT
ANY TAPPING LOCATION ON
PERIPHERY OF BODY

MOUNTING
SURFACE+

4ii-
G–

H I
.250 MIN TO FIRST

I I TERMINAL

4
CLAMP RINGS J

OPTIONAL

i I I
~ Stylel A I n I c I o I E I G I H I I I J I K I L

I +.005[.13) I ..0005 I -.0005 I Max \ M-3x I Max
I -.010(.25) I (.01) I (.01) I

lt.005 I Min Imax:max Imxl
I (.13) I

}. 1 1 1 1 t , I , , , I
I RQ090 I .875 I .75oo I .1250 I .781 I .906 I .81 I .C62 I .057 I .656 I 1.062 i 105” i

I (22.22) I (19.05) I (3.17) I (19.84) I (23.01) I (20.6) I (1.57) I (1.45) I (16.66)1 (26.97) I I
I
~ RQ1OOI .875 I .7500

I (22.22)
.057 I .656 I 1.C62 I 105” I

I (19.05) ~ (~!f~! ~ (i~!i4) ~ (%) i (i% f (i%) i (1.45) I (16.66)1 (26.97) I
I , , 4
j RQ11O I 1.062 i .9688 I .1250 I .975 I 1.125 I .81 I .062 I

I (26.97)
.057 I .781 I 1.125 I 100” I

I (24.6) I (3.17) I (24.76) 1(28.57) I (20.6) I (1.57) I (1.45) 1(19.84) I (28.57) I
t I
I R0150 I 1.437 I 1.3125 I .2500 I 1.313 I 1.468 I 1.06 i .093 I .073 I 1.094 I 1.625 I

I (36.50) I (33.34) I (6.35) I (33.35) I (37.29) I (26.9) I (2.36) I (1.85) 1(27.79) I (41.27) I I
I
~ R0160 I 1.437 I 1.3125 I I 1.313 I 1.468 I 2.50 I I

I (36.50)
I 1.094 I 1.625 I I

I (33.34) I I (33.35) I (37.29) I (63.5) I 1(27.79) I (41.27) I
t
I RQ200 I 2.000 I 1.8750 I I 1.875 I 2.031 I 1.31 i I I 1.375 I 2.250 I

I (50.80) I (47.62) I I (47.62) I (51.59) I (33.3) i 1(34.92) I (57.15) I
i I 1 1 1 I I t i 1 I 1
I RQ21O I 2.000 I 1.8750 I I 1.875 I 2.031 I 2.90 I I 1.375 I 2.250 I

I (50.80) I (47.62) I I (47.62) i (51.59) I (73.7) I 1(34.92) I (57.15) I
t i
I RQ300 I 3.000 I 2.8750 I

!
I 2.875 I 3.031 I 1.31 I 1

I (76.20) !
I 1.750 I 3.250 I 90” I

I (73.02) I I (73.o2) I (76.97) I (33.3) i 1(44.45) I (82.55) I I

NOTE: For dimension Y, see shaft length (figure 209-2). ●
FIGURE 209-3. Non-w irewound, precision, variable resistors.

209 (M IL-R-39023)

209.4

Downloaded from http://www.everyspec.com



MIL-STD-199D

● TABLE 2D9-1. Performance characteristics.

Style
I [ I

—

: Features

I
7
l Shaft length ----------- ----
l Diameter----------------

~
l Cup diameter --------------

/’I
I Resistance range

. l Maximum ------------- ---
lMinivum ------------- ---

1
I Powe[ rating at

\ 1;:”::::::::::::::::::

1 Maximum continuous working voltage - - -
I

,
I Maximum starting and running torque in
I inch-ounce (single turn, single cup)
l Starting----------------
l Running ------------- ---

● j,,,”,, (degrees)
l Electrical---------------
Iifec!mnical -------------- -
I
T
1 MeiJht - Basic (OZ, max) - - - - - - - -

J_

Insulation resistance- - - - - - - - - -
Dielectric withstanding voltage- - - - -
Terminal strength-- - - - - - - - - - -
Temperature cycling- - - - - - - - - - -
Rotational load life - - - - - - - - - -
Low temperature operation- - - - - - - -
Low temperature exposure - - - - - - - -
High temperature exposure- - - - - - - -
Shock-------------- ----

Vibration, high frequency- - - - -’- - -
Salt spray (corrosion) - - - - - - - - -

QD90~ RQIOO~ RQ1l

18s lf2, 5/8, 314

125 1.125 I .125

7/8 ~ 7f8 11 1/1

I I
1’1

lMnll Mslll Mn
100 I1,000 I 100

-1---1-

I I

0.5 I I 0.5
0.4 I I 0.4

-l_-l--
1 I

320”13,600” I 34!3”
360”13.600”1 360”

-
1.0 I 1.5 I 1.25

RQ150~ RQ160 ~ RQ200 ~ RQ21O \ RQ3J30

318, l/2, 518, 314, 718, 1

.125 I .250 I .250 I .250 I .250
~
1 7/16:1 7116 I Z \ 2

-
I I I I

lMo I 3MIlll Mn I 3Mft IIMo
100 I 1,000 I 100 I 1,000 I 100

-

I I I I

250 500 250 500 250

~

I I I 1
1.0 I I 1.5 I I 1.5
0.8 I ~ 1.0 I I 1.0

I I I I
I I I I

340” 13,600” I 350” I 3,600” I 350”
360” 13,600” I 360” I 3,600” i 360”

~
3.0 ~ 5.0 ~ 5.0 \ 8.0

1“

1,000 megohms initial; 500 megohms degradation
qo damage, arcing, etc; 1 d leakage current
No mechanical or electrical damage
*1O percent AR
*1O percent AR
*5 percent AR
11
v
To mechanical or electrical damage or momentary
discontinuity greater than 0.1 ms

k2 percent AR
h appreciable corrosion

~/ The change in output ratio shal1 not exceed the applicable degraded function conformity tolerance
or 0.5 percent, whichever is greater.
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SECTION 300

RESi STORS, FIXEO, ESTABLISHED

Section

301. Resistors, Fixed, Composition (Insulated),
Established Reliability - - - - - - - - ---

302. Resistors, Fixed, Film, Established
Rel iability ---------- -------

303. Resistors, Fixed, Ui rewound (Accurate),
Established Reliability - - - - - - - - - -

304. Resistors, Fixed, Ui rewound (Power Type) ,
Established Reliability - - - - - - - - - -

RELIABILITY

---- -

----

---

----

305. Resistors, Fi’xed, Film (Insulated), Established
Rel iability -------- -------------

306. Resistors, Fixed, Mirewound (Power Type, Chassis
Mounted), Established Reliability - - - - - - - - - -

307. Resistors, Fixed, Film, Chip, Established
Rel iability --------- -------------

● 308. Resistors, Fixed, Precision, Established
Rel iability -------- -------------

I

●

S-R%.”
MI L-R-39008

MI L- R-551B2

MI L-R-39005

MI L-R-39007

MI L-R-39017

MI L-R-39009

MI L-R-55342

MI L-R-122

300 [coNTENTS)

300.1
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SECTION 301

REs IsTo Rs, FIXEO, COMPOSITION (INSULATE• I, EsTABLISHED RELIABILITY

STYLES RCR05, RCR07, RCR20, RCR32, ANO RCR42

(APPLICABLE SPECIFICATION: MI L-R-39008)

1. sCOPE. This section covers established reliability, insulated, fixed
resistors, having a composition resistance element and axial leads. These resistors
provide life failure rates ranging from 1.0 percent to 0.001 percent per 1,001 Ihours
at 50 percent of full-load operation at an ambient temperature of 70” C. The ‘ai lure
rates are established at a-60 percent confidence level and maintained at a 10 percent
producer’s risk. The failure rate is referred to operation at one-half rated wattage
and temperature with a maximum change in resistance of *15 percent at O to 10,000
hours of Tffe test.

2. APPLICATION INFORMATION.

2.1 Construction. In these resistors the resistance element consists of a mixture
of carbon, Insulating material, and suitable binders, either molded together or
applied as a thin. layer of conducting material on an insulated form. These resistors
are covered by a molded jacket which is primarily. intended to provide an adequate
moisture barrier for the resistance element, as well as mechanical protection and
strength. Oue to the reliability requirements of MI L-R-39008, processes and controls
utilized in manufacturing are necessarily more stringent. MI L- STO-790, “Reliability
Assurance Program for Electronic Parts Specific ations, ”
documentation of these requirements.

provides for monitoring and

2.2 Oerating. Consideration must be given to the resistor’s wattage rating. This
is based on the materials used and is controlled by specifying a maximum hot-spot
temperature. The amount of dissipation that can be developed in a resistor body at
the maximum hot-spot temperature depends upon how effectively the dissipated energy
is carried away and therefore, it is also a direct function of the ambient
temperature. To be operated continuously at full rating, the resistor must be
connected to an adequate heat sink, which means approximately l/2-inch lead;
connected to average size solder terminals with no other dissipative parts connected
to the same terminals or mounted closer than one diameter. Appropvlate derating must
be imposed at elevated temperatures. Power dissipation capabilities of a resistor
are usually lower when mounted in equipment than under test conditions. Most of the
generated heat is carried away by the resistor leads; therefore, when two resistors
are connected to the same terminal,
25 percent.

wattage ratings would be decreased approximately
Close proximity of one resistor to another, or to any other heat

generating part, further reduces the wattage rating. Con formal coatings and
encapsulating materials are poor heat conductors.
this manner,

When resistors are packaged in
exercise caution in selection of the power rating.

2.3 Derating at high temperatures. The power rating is based on operation at
70” C; however, when a resistor is to be used in a circuit where the surrounding
temperature is higher than 70” C, a correction factor must be applied to the wattage
rating so as not to overload the resistor. This correction factor may be taken from
the curve shown on figure 301-1.

2.4 Oerating for optimum performance. For optimum performance, two “rules of
thumb” have been in practice in industry for these resistors - they are:

a. After the anticipated maximum ambient temperature has been determined, a
safety factor of 2 is applied to the wattage.

b. Wattage is adjusted so that the hot-spot tempera ttire does ~ot exceed the
following for the particular style.

120” C . RCR05 and RCR07
100”c - RCR20, RCR32, and RCR42

NOTE: It is recommended that either of the above techniques
be considered in the application of these resistors.

301.1
301 (MIL-R-39008)
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NOTE: It is essential that these resistors operate at no more than 50
percent of rated wattaze ifthe failure rate level is to be maintained.

FIGURE 301-1. Oerating curve for high ambient temperature.

TABLE 3D1-I. Resistance-temperature characteristic.

\ 1 ,

I Maximum ambient operating i
I temperature (100 percent I

lMaXim Um allowable change
Iin resistance fr~m

I rated wattage and 50 Nominal resistance
I percent rated wattage for ~

Iresistance at 25 C
Iambient temperature

I FR determination)
I I At -55° C I At ‘105” C J

I (ambient) j (ambient)
I I

I
70” C

I
I 1,0000 and under I *6.5 percentl +5 percent I
I l,100n to 10, DDo Mn incl I.lo per~e”t I *6 percent I
I l1,000ri to 0.10 Mn incl I*I3 Percent I +7.5 percentl
I 0.11 MO to 1.0 M$7 incl I*15 percent I*1O percent ~
[ 1.1 Mfl to 10 Mfl incl I*2O percent I*15 percent
~ 11.0 MO and over ~.25 percent 1*15 percent

!

301 (MIL-R-39008)
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2.5 Peak voltages and pulsed opera tion. . When composition resistors are used under
low-duty-cycle pulse condi tions, the max~mum permissible operating voltage is 1 imited
by breakdown rather than by heating. In such applic.stions the peak val Ue of the
pulse should not exceed 2.5 times the rated rms worki~g voltage or tfie *aximum
overload voltage per table 301-11, whichever is less. If the pulses are of
sufficient duration to raise the resistors temperature excessively, the resistor must
be derated even thouqh the interval between DU1 ses mav be lona enouah to make the
average heating smali.

..- .

TABLE 301.11. Maximum overload voltage.

I Maximum overload voltage
Power rating (dc or peak ac)

I
~ volts——

11/8-.-.-----~ 200
[ 1/4 ---------1 400
11/2 .-’ --------1 700
11 ---------1 1,000
12, --------1 1,000

2.6 -. Thermal agitation or Johnson noise and resistance fluctuation or
carbon noise, present only when current is flowing, are characteristic of carbon
composition resistors. Use of these resistors in low level high-resistance (1 megohm
or more) circuits should be avoided. Noise which can be expected is approximately 3
to 10 microvolt per volt. 4 filv or wi rewound resistor will “s”ally yield more
satisfactory results.

2.7 Moisture t-esistance. Uhen exposed to >umid atmosphere w+ile dissipating less
than 10 percent of rated voltage (including shelf storage, equipment nonoperating,
and shipping conditions), resistance values may change 15 percent.

a 2.8 Maximum rated voltage. The fact that there are voltage limits in the
appl~cation of fixed Composition resistors is often overlooked. These maximum rated
appl led voltages, which are imposed because of insulation breakdown problems, must be
taken into consideration in addition to the limitations of power dissipation. Figure
301-2 illustrates the” maximum voltages for varfous sizes (wattage ratings) of
composition resistors.

2.9 High frequency applications. Mhen used in high frequency circuits (100 kHz
and above), the eff ective resistance will decrease as a result of dielectric losses
a~d shunt capacity (both end-to-end and distributed capacity to qounting surface).
High frequency characteristics of carbon composition resistors are not controlled by
specification and hence are subject to change withollt notice. Typical values of
impedance to dc resistance ratio and phase angle from 100 kHz to 100 MHz are shown in
Figures 301.6 through 301-15 for 1/8 watt, 1/4 watt, 1/2 watt, 1 watt, and 2 watt
type Composite On resistors. Circuit variations in mounting position and lead length
can have a significant effect on the high frequency characteristics.

2.10 Voltage coefficient. 14hen voltage is applied to carbon composition
resistors, resistance values may change by 2 percent, or” by 0.05 percent per volt for
resistors above 1,000 ohms for style RCR05, 0.035 percent per volt for resistors
above 1,000 ohms for styles RCR37 and RCR20, and 0.02 percent per volt above 1,000
for styles RCR32 and RCR42. The voltage coefficient for resistors below 1,000 ohms
is not controlled by specification and these resistors should not be used in circuits
which are sensitive to this parameter.

2.11 Temperature-resistance. The resistance-temperature variation of carbon
composition resistors cannot be defined by a temperature coefficient since the
variation is not only nonlinear but is a different s$ape for different resist ~nce
values. (See table 301-1. )

2.12 Shelf life. In gene~al, these resistors exhibit resistance variations in
shelf life as high as +15 percent due to moisture and temperature effects. Uhen a

●
clo$”er life tolerance or higher accuracy is needed,
MI L-R-39017, should be used.

resistors per MI L-R-55182 or

301 (M IL-R-39008)
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●
2.13 Solderinq. Care should be taken in soldering resistors, since all properties

of a com~resistor may be seriously affected when soldering irons are applied
too closely to a resistor body or for too long a period. The length of lead left
between the resistor bodv and the solderina Doint should not be less than 1/4 inch.
Heat-dissipating clamps ihould be used, if-necessary, when soldering resistors in
close quarters. In general, if it is necessary to unsolder a resistor to make a
circuit change or in maintenance, the resistor should be discarded and a new one used.

2.14 Maximum weight. The maximum weight of each style is as follows:

RCR05 - - - - - - 0.080 gram
RCR07 - - - - - - 0.300 gram
RCR20 - - - - - - 0.662 gram
RCR32 - - - - - - 1.533 grams
RCR42 - - - - - - 3.OOO grams

2.15 Conditionin~. For conditioning purposes, all units
MI L-R-39008 are condit.foned at 100” C for 96 *4 hours.

furnished under

2.16 Failure rate factors. Failures are considered to be opens, shorts, or
radical departures from initial characteristics occurring in an unpredictable manner,
and in too short a period of time to permit detection through normal preventive
maintenance. Failure rate factors applicable to this specification are stated in
MI L- HOBK-217. The failure rate factors stated in MI L- HO BK-217 are based on
“catastrophic failures” and will differ from the failure rates established in the
specification, Sin Ce the established failure rate is based on a “parametric failure”
of *I5 pevcent change i“ ~e~istance to be expected at O to 10, ODO hours of life teSt S
at rated conditions.

2.17 Life degradation. The curve on figure 301-3 was established from oercent
change in resistance requirements of MI L-R-39008.

●
2.18 Out-of-tolerance resistors. Resistance shifts due to absorption of moisture

are inherent in carbon-composition resistors. Before being considered failures, out
ofetolerance resistors should be conditioned in a dry oven at a temperature of 100
●5 C for the duration shown below prior to conducting resistance measurements.

Style RCR05 -------- ----------- Z5 *4 hours
Style RCR42 --------- ---------- 130 *4 hours
All other styl es---- ------------ -96i4 hours

Resistors which continue to be out of tolerance after the abo~e conditioning process
should be considered failures.

301 (t41L-R-39005)
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3. ITEM IDENTIFICATION (see figures 301-4 and 301-5).

3.1 Type designation. The type designation is used for identifying and describing
the resistor as shown on figure 301-4.

3.2 Performance characteristics. The performance characteristics of these
resistors are as shown in table 301-111.

3.3 Resistance values. The values shall follow the decade of values as shown in
the foil owing:

I Resistance values for the 10 to 100 decade
Resistance toleranceI

I
I (5!0)

10
/ 11

12
13
15
16
18

I I I

2,000 4,000 6~00 8,000 10,000

HOURS

(1!.0)

47
--
56
-.
68
-.
82
.-

FIGURE 301-3. Life test degradation curve.

301 (M IL-R-39008)
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RCR07 G 47D

STYLE: The three-letter symbol RRidentifie ] ,~ , ~
~1 ished reliability, insulated composition
fixed resistors; the two-digit number identifies
the size and power rating.

CHARACTERISTIC: The single-letter. symbol “G” ident-
ifies the resistance-temperature characteristics
as shown in table 3D1-I. IJ

RESISTANCE: The three-digit number identifies the
nominal resistance value, expressed in ohms; the
first two digits represent significant figures
and the last digit specifies the number of zeros
to follow. For values less than 100 ohms, all
digits are significant with the letter “R” repre-
senting the decima’1 point. (See 3.3 and the fol-
lowing example. )

EXAMPLE: I
.2R7 ----- 2.7 ohms
loo ----- 10 ohms
105 ----- 1 megohm
226 ----- 22 megohms

J

RESISTANCE TOLERANCE: The single-letter symbol
Identifies the resistance tolerance as follows: 1

J---- *5 percent
K---- *1O percent I-1

FAILURE RATE LEVEL: The single-letter symbol
dentifles the failure rate as follows: 1

M---- 1.0 percent/1,000 hr
P---- O.1 percentl1,000 hr
R---- 0.01 percentl1,000 hr
s---- 0.001 percentl1,000 hr

F

FIGURE 301-4. Type designation example.

301 (MIL-R-39008)
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STYLES RCR05, RCR07, RCR20, RCR32, AND RCR42.

k’-t-”-t-’+
!+ I

— —
C DIA

*Y

1+

COLOR COOE PER 4(L
MlL-STI)– 1285

D~A

Inches m m
.002 .05
.003 .08
.004 .10
.005 .13
.008 .20
.015 .38
.018 .46
.023 58
.025 :64
.031 79
.040 1:02
.041 1.04
.045 1.14

Inches,

.062

.090

.125

.138

.145

.225

.250

.316

.375

.562

.688
1.000
1.500

1::7
2.29
3.18
3.51
3.68
5.72
6.35
8.08
9.53

14.27
17.48
25.40
38.10

8tandard Dimensions (inches)
style A I B*. 125 c I D

FIGURE 301-5. Insulated, composition, fixed resistors.

301 (MIL-R-39008)
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TABLE 301-111. Performance characteristics.

I Features

1

I Power rating (at 70”C):
100 percent load (watts) - - - - - - - - - -
50 percent load/FR level determination (watt)

Max operating voltage (volts) - - - - - - - -

Resistance tolerance (* percent]- - - - - - -

Min resistance (ohms) - - - - - - - - - - - -

Max resistance (megohms)- - - - - - - - - - -

Oielkctric withstanding voltage (volts rms):
Atmospheric pressure - - - - - - - - - - - -
Barometric pressure - - - - - - - - - - - -

Insulation resistance (mini:
Ory (initial) (megohms)- - - - - - - - - - -
Wet (after moisture resistance) (megohms)- -

Terminal strength (pull) (lbs)- - - - - - - -

Voltage coefficient if (max +AR percentlvolt)

Max percent change in resistance (*) 21:
Low temperature operation -
Low temperature storage - -
Temperature CYC1ing - - - -
Moisture resistancefresistor
Short-time overload - - - -
Terminal strength (twist)- -
Resistance to soldering heat
Shock -----------
Vibration. hiah freauencv- -

--- —----
-----

----- -
-----

----- ---
----- ---
----- ---

--
-.---

Life, quaiifi&tion “inspection:
100 percent wattage/resistor (1,000 hr) - -
50 peI%efltwattage (2,000 hr) - - - - - - -
Failure-rate determination (10,000 hr)- - -

info’s I RCR07

-

1/8 i 1/4
1/16 I 1/8

I
150 I 250

I
5, 10

2.7

22

300
200

10 kil
100

2

0.05

3.0
3.0

i 5, 10

I 2.7

I 22

I
I 500
I 325

I
I 10,000
I 100

15

~ 0.035

I
I 3.0
I 3.0

4.0 i 4.0
15 I 15
2.5 I 2.5
1.0 I 1.0
3.0 I 3.0

2.0 / 2.0
I

10 i 10
18

1! I 15

TicHF-

112
1/4

350

5, 10

1.0

22

700
450

0,000
100

5

0.035

3.0
3.0
4.0
15
2.5
1.0
3.0

2.0

10
8

15

1/ Applicable only to resistors of 1,000 ohms and over.
~1 Where total resistance change is 4 percent or less, it shal1 be considered as

* (_ percent +0.05 ohm).

1
112

500

5, 10

1.0

22

1,000
625

0,000
100

5

D.02

3.0
3.0
4.0
15
2.5
1.0
3.0

?.0

10
8
15

2
1

500

5, 10

10

22

1,000
625

0,000
100

5

0.02

3.0
3.0
4.0
15
2.5
1.0
3.0

2.0

10
8

15

NOTE: Al1 leads are solderable in accordance with method 208 of MIL-STO-202.
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FIGURE 301-6. Impedance to dc resistance ratio.
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FIGuKE 301-7. Impedance to phase angle.
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FIGuRE 301-8. Impedance to dc resistance ratio.
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FIGuRE 301-9. Impedance to phase angle.
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FIGuRE 301-10. Impedance to dc resistance ratio.
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FIGURE 301-12. Impedance to dc resistance ratio.
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FIGURE 301-13. Impedance to phase angle.
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FIGURE 301-14. Impedance to dc resistance ratio.
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FIGURE 301-15. Impedance to phase angle.
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STYLES

1. SCOPE. This

MI L- STO-1990

SECTION 302

RESISTORS, FIXEO, FILM, ESTABLISHED RELIABILITY

xNR50, RNR55, RN~60, RNR65, RN~70, RN~75, 4N0 RN~90 ~1

(APPLICABLE SPECIFICATION: MIL-R-55182)

section covers established reliability. film. fixed resistors.
including both hermetically and nonhermetically sealed types. these resistors
possess a high degree of stabiltty, with respect to t$me, under severe environmental
conditions, with an established reliability. These resistors provide life failure
rates ranging from 1.0 percent to 0.001 percent per 1,000 hours. The failure rates
are established at a 60-percent confidence level (initial qualification) and
maintained at a 10-percent producer’s risk. The failure rate is referred to
operatfon at full -iatad wattage and temperature with a maximum c$ange jn resistance
Of *2. O p~r~e”t at o to 10,000 h~tirs of life test.

These resistors are designed for use in critical circuitry where high stability, long
life, reliable operation, and accuracy are of prime importance. They are
particularly desirable for use in circufts where high frequencies preclude the use of
other types of resistors. Some of the applications for which these film-type
resistors are especially suited are ?,s follows: high-frequency, tuned circuit
loaders, television side-band filters, rhombic ante~na terminators; radar pulse
equipment; and metering circuits, such as impedance bridges and standing wave-ratio
meters.

2. APPLICATION INFORMATION.

2.1 Construction. In these resistors the resistance element consists of a metal
film element on a ceramic substrate. The element is formed by the condensation of a
heated metal under vacuum conditions. Following spiraling to increase the available
resistance value s.and the attachment of leads, the element is protected from
environmental conditions by an enclosure. Oue to the reliability requirements of’
MI L- R-551B2, processes and controls utilized In manufacturing are necessarily more
stringent. MI L- STO-790, “Reljabilfty Assurance Program for Electronic Parts
Specifications”, provides for monitoring and documentation of these requirements.

2.2 Oerating at high temperatures. The power rating. is based on operation at
125” C. However, when a resistgr is to be used in a circuit where the surrou~ding
temperature is higher than 125 C, a correction factor flust be appl{ed to the wattage
rating so as not to overload the resistor. The correction factor may be taken from
the curve shown on figure 302-1.

2.3 Derating for optinum performance. Because all of the electrical energy
dissipated by a resistor is converted into heat energy, the temperature of the
surrounding air is an influencing factor when selecting a particular resistor for a
specific application. The power rating of these resistors is based on operation at
specific temperatures; however, in actual use, the resistor may ~ot be operating at
these temperatures. !4hen the desired characteristic and the antic ipated, maximum
ambient temperatures have been determined, a safety factor of 2, applied to the
wattage, is recommended in order to insure the selection of a resistor having an
adequate wattage-dissipation ,potenti al.

2.4 Design tolerance. Combined effects of use and environment may result in a *2
percent change from nominal value in a resistor of the preferred ●I percent nomtnal
resistance tolerance. Circuits, therefore, should be designed to accept this *2
percent variation in resistance while continuing to operate properly.

2.5 Moisture resistance. M,etaJ film resistors are essentisllv unaffected bv
moisture. The specification allows only a 0.4 percent change
a result of exposure to a stand ard 10-day moisture resistance

\.
AI Third letter is variable, dependent upon lead material or

302.1

in” resistance vaiue as
test.

capability [see 3.4).
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NOTE: These curves indicate the percentage of nominal wattage to be
applied at temperatures higher than 125”C. However, at no time should
the applled voltage exceed the maximum for each style.

FIGURE 302-1. Derating curves for high ambient temperatures.

2.6 High frequency ap placations. 14hen used in high frequency circuits (400
megahertz and above), the eff ectlve resistance will decrease as a result of shunt
capacity (both end-to-end and distributed capacity to mounting surface). High
frequency characteristics of metal film resistors are not controlled by specification
and hence are subject to change without notice.

2.7 Pulse applications. Uhen metal film resistors are used in low duty cycle
pulse circuits, peak voltage should not exceed 1.4 times the rated continuous working
voltage [RCWV). Iiowever, if the duty cycle is high or the pulse width is
appreciable, even though average power is within ratings, the instantaneous
temperature rise may be excessive, requiring a resistor of higher wattage rating.
Peak power dissipation should not exceed four times the maximum rating of the
resistor under any conditions.

2.8 Voltage coefficient. The voltage coefficient for resistors of 1,000 ohms and
above shall not exceed *. Li05 percent per volt.

302 (M IL-R-551132)
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2.9 ~. Noise output is controlled by the specification but, for met~l-film
resistors, noise is a negligible quantity. In applications where noise is, an
important factor, fixed film resistors are superior to composition types. Where
noise test screening is indicated, it is recommended that the noise tes,t’procedure of
MI L- STD-202 be used for resistor screening.

bot;;” w“
Under conditions of severe shock or vibration [or a combination of

,,res stors should be mounted in such a fashion that the body of the resistor iS
restrained from movement with respect to the mounting base. It should be noted that
if clamps are used, certain electrical characteristics of the’ resistor will be
altered. The heat-dissipating qualities of the resistor will be enhanced or retarded
depending on whether the clamping material is a good or poor heat conductor.

2.11 Failure rate factors. Failures are considered to be opens, shorts, or
radical departures from initial characteristics occurring in an unpredictable manner,
and in too short a period of time to permit detection through normal preventive
maintenance. Failure rate factors applicable to this specification are stated in
MI L- HO BK-217. The failure rate factors stated in MI L- HO BK-217 are based on
“catastrophic failure’s” and will differ from the failure rates established in the
specification, since the established failure rate is based on a “parametric failure”
of +Z. O perCe”t change i“ re~i~tance to be expected at O to 10,000 hours Of life
tests at rated conditions.

2.12 Screening. All resistors furnished under 141L-R-55182 are subjected to
conditioning through thermal shock and overload testing.

3. ITEM IDENTIFICATION (see figures 302-2 through 302-4).

3.1 Type designation. The type designation is used for identifying and describing
the resistor as shown on figure 302-2 or figure 302-3.

3.2 Performance characteristics. The performance characteristics of these
resistors are as shown in table 302-1.

3.3 Resistance values. Resistance values for the F (1.0 percent) and O [Q.5
percent] tolerances sharl follow the tabulation shown on page 302.4. Resistance
values for tolerance B (0.1 percent), A (0.05 percent), T (0.01 Percent], and V
(0.005 percent) may be any value, but it is preferred that the values be chosen from
the O tolerance values givenin the tabulation.

3.4 Terminal types. Preferred lead types associated with the applicable
characteristic are as follows:

I c harac- [ Terminal designator I
I teristicl

Specification indi - lSpecification indi-1
I cates weldable I cates solderable I

IN (Type N-2 of MI L-sTO-1276), R I N - Yes R- No IN-No R- Yesl
!! IC (Type C of MI L-sTo-1276)

IN (Type N-2 of MI L- STO-1276), R i
Yes Yes

N - Yes R- No [N-No R- Yesl
IJ [C (Type C of MI L- STO-1276) Yes Yes

IC (Type C of MI L- STO-1276) I Yes I Yes
$ II ;C (Type C of MI L-s TD-1276)I Yes Yes

I I

~/ Applicable to style RNC90 only.

I Svmbol I Terminal I

I RNR
RNC j;

I RNN

i Solderable I
I Solderabl e/weldable (type C of MI L- STO-1276) I
j Weldable (type N-2 of MI L- STD-1276)

302.3
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Resistance tolerance. ●

●

~

*

1“ ..-
1 10.2

---
I 10.5

I 10.7

I 11.0
I ---
I 11.3

---
I 11.5

...
I 11.8

---
I 12.1

I 12.4
---
12.7

~

II
-rJ

II
II
II

//
II
II
II
II
II
II

~~

II
II
II
II

II I --rr
0 (0.5) i F (1.0) j~ O (0.5) ~ F“(l.0) ]!

I [1 I IT
17.8 I 17.8 II 31.6 ~ ~!:6
18.0 I --- II 32.0 //
18.2 1 18.2 II 32.4 I 32.4 ~~
18.4 I --- II 3’2.8 I ---
18.7 I 18.7 II 33:2
18.9 I ---

I 33.2
II 33.6 I --- !/

19.1 j 19.1 II 34.0 I 34.0 //
19.3 --- II 34.4 I ---
19.6 I 19.6 II 34.8 I 34.8 ~J
19.8 I --- 11 35.2 I ---
20.0 I 20.0 II 35.7
20.3 I ---

I 35.7 II
1[ 36.1 II

20.5 I 20.5 II 36.5 I
II 37.0 I ---
II 37.4

!/
] 37.4 II

~{ ;;.; --- II
I 38.3 //

II “79.8 I -..
39.2
.-.
40.2

i ---
I 41.2

---
42.2

I 43.2
---
44.2

0 (0.5

10.0
10.1
10.2
10.4
10.5
10.6
10.7
10.9
11.0
11.1
11.3
11.4
11.5
11.7
11.8
12.0
12.1

0 (0.5) ~ F (1.0)

~

i“
57.6 :-:1576
58.3 I ---
59.0 I 59.0
59.7 I ---
60.4 I 60.4
61.2 I ---
61.9 I 61.9
62.6 I ---
63.4 I 63.4
64.2 I ---
64.9 I 64.9

..-
1 66.5

...
I 68.1

..-
69.8
---

i ~~15
73.2

56.2
56.9

---
36.5

20.8 I ..-
21.0 I 21.0
21.3 I ---
21.5 I 21.5
21.8 I ..-
22.1

65.7
66.5
67.3
68.1
69.0
69.8
70.6

12.3
12.4 I 22.1

.-.
22.6

23.2
---
23.7
---
24.3
---
24.9

I
12.6
12.7
17 q

I

I

II
II
II

22.3
22.6
97.0

40.2
40.7
41.2
41.7
42.2
42.7
43.2
43.7
44.2

71.5
72.3
73.2
74.1
75.0
75.9
76.8
77.7
78.7

. ..-
13.0 i 13.0 ii ;;:;
13.2
13.3
17<

13.3
II
II
II

23.4
23.7
9A n

75.0
I. ..-

13.7 i 13.7 ii Z4:; 76.8
..-
7!3.7

I
13.8
14.0

I ---
14.0

II
II

24.6
24.9

I

14.2 I ..- 11 25.2 i --- Ii 44-R i --- ii
14.3 I 14.3

7i6 i ---
il 25.5 I 2?5.5 ii 45.3 i 45.3

25.8 I ---
ii e;:;

II 45.9 I ---
i 80.6

26.1 ~ 26.1
II 81.6 I ---

II 46.4 I 46.4 II 82.5 I 82.5
‘26.A --- II 47.0 I --- II 83.5 I ---

I 26.7 II 47.5 I 47.5 II 84.5 I 84.5

14.5 I --- II
14.7 I 14.7 II
16 Q --- II. ..-
15.0 i 15.0 ii ;G:;
15.2 I --- II 27.1
15.4 I 15.4

I --- II dR. I i ---” li R~.6 I ---
II 27.4 I 227.4 ii ii:;

.-. II 49.3
28.0 II 49.9
... II 50.5
28.7 II 51.1

II 51.7
29.4 II 52.3

48.7 ii ;E:G j 86.6
II 87.6 ---

49.9 II 88.7 I 88.7
--- II 89.8 I ---
51.1 j~ ;:.: I 90.9
-.. ..-
52.3 II 93:1 I 93.1

15.6 I ---
15.8 I 15.8

II 27.7
II 28.0

16.3 II 78.4. . .
16.2 i 16.2 ii ;6:7
16.4 I ---
16.5 I 16.5

II 29.1
II 29.4

16.7 I --- II 29.8 i --- f~ :;.: I --:”
16.9 I 16.9 II 30.1 I 30.1

ii 94.2 i ---
I 53.6 II 95.3 I 95.3

17.2 I --- II 30.5
17.4 I 17.4

I ---
II 30.9

II 54:2 I ---
[ 30.9 II 54.9

II 96.5 I ---
I 54.9

17.6 I --- j! 31.2 I ---
Ii 97.6

II 55.6 I ---
I 97.6

II 98.8 I ---
II II

●
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RNR60 c

--r-T

STYLE AMO TERM IdAL TYPE: The three-letter symbol iden-
tifies establi shed relf ability, film, fixed resistors
of a specified terminal type; the two-digit number’
identifies the size and con fig,lration. (See 3..4.) P

CHARACTERISTIC: The single-letter symbol identifies
the characteristic (as specified in table 302-1) as
follows: 1
~/ C - - - *5O ppm/” C; 125-C max ambient temperature

at ratgd wattg e
H - - - *5O ppm/ C; 125 ? max ambient temperature

at rat$d watt$ge
I_/ E - - - ●25 ppm/ C; 125 C max ambient temperature

at rat$d watt~ge
J - - - *25 ppm/ C; 125 C Max ambient temperature

at rate! wattage
K - - - *1OO ppmf C; 125 C max ambie~t, temperature

at rated wattage r
RESISTANCE: The four-digit number identifies the nom-
inal resistance value, expressed in ohms; the first
three digits represent significant figures and the
last digit specifies the number of zeros to follow.
For values less than 100 ohms, all digits are sig-
nificant with the letter “R” representing the decimal
point. (See 3.3 and the following exampl e.) L

EXAiiPLE:

10RO - - - - - 10 ohms
1001- - - - - 1,000 ohms
1003- - - - - 100,000 ohms 1

3—

RESISTANCE TO LERAflCE: The single-letter symbol iden-
tifies the resistance tolerance as follows:

B - - - ●0.1 percent (not available i“ chrst. K)
D - - - *0.5 percent (available in all chrst. )
F - - - *1. O percent (available i“ all chr$,t.) -1

LIFE FAILURE RATE DESIGNATION: The single-letter sym-
bol ldentif ies the Iif e failure rate as follows: 1

,}4 ------ 1.0 percent/1,000 hr
P----- 0.1 percent/1,000 hr
R----- 0.01 percent/1,000 hr
s----- 0.001 percent/1,000 hr

II Hermetically sealed.

FIGuRE 302-2. Type designation example for styles RNR50 through RNR70.

302 (M IL-R-55182)
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RNC90 Y 162RO0 B

sTYLE ANO TERMINAL TYPE:
Identifies established

“:’:’’’’;’-’’’’’’s’’’” PITI

resistors of. a specified terminal type; the two-digit
number identifies the size and configuration.
(See 3.4. )

CHARACTERISTIC: The single-letter symbol identifies
the characteristic (as specified in table 302-1) as
follows:

Y . - *S ppm/” C; 125°c max ambient temperature
at rated wattage

RESISTANCE: Six characters identify the nominal re-
sistance value, expressed in ohms -- five digits, all
significant. and a sinale letter. The letter is used
si; ultaneouily as a -
For values less thand;S~8~10~;~ !tth~”?e;t!!l;~P1 ;~j~
resents the decimal point. For values 1,000 ohms or
greater but less than 1 megohm, the letter “K” repre-
sents the decimal Doint. For values 1 megohm or
greater, the letter “M” represents the decimal-point.
(See the following exampl e.)

EXAMPLE:

50R500- - - - - 50.5 ohms
50K500- - - - - 50,500 ohms
5M0500- - - . . 5,050,000 ohms

RESISTANCE TOLERANCE: The single-letter symbol iden-
tifies the resistance tolerance as follows:

1

V - . - +.005 percent resistance tolerance I
T - - *.01 percent resistance tolerance
A - - . *.05 percent resistance tolerance
B - . . +0.1 percent resistance tolerance
D - . . *0. S percent r-esistance tolerance
F - - *1. O percent resistance tolerance

—

LIFE FAILURE RATE OESIGNATIOM: The single-letter sym-
bol identifies the life failure rate as follows: 1

tt ----- 1.0 percent/1,000 hr
P----- 0.1 percent/1,000 hr
R----- 0.01 percent/1,000 hr
s----- 0.001 percent/1,000 hr

FIGURE 302-3. Type designation example for style RNC90.

302 (M IL-R-55182)
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STYLES RNR50, RNR55, RNR60; RNR65, RNR70, RNi75

I
\ ?

C DIA J
I
LENVELOPE SHAPE OPTIONAL

Inches

.002

.015

.016

Standard O~~siOn s (inches
.020

style5*
~.

c +.002” ““ ““o’” E“Max.
.025
.031

* RNR50 ~/ .150 +.020 1.250 *.266 .016 .065 *.015 .225 .032

.250 :.031
.040

* RNR55 -.046
1.500 k.125 .025 .109]*.031 .379 .046

.,25 +.040
.062

RNR60 .375 +.062 1.500 *.125 .025 -.031 .561 .065

.625 +.031 .188 +.062
.078

RNR65 -.094
1.500f.125 .025 -.031 .780 .094

.750 +.125 .250 +.078
.109

RNR70 -.062
1.500 *.125 .032 -.031 .939 .12s

.375 ::::; 1.186
.150

RNR75 1.062 *.062 1.500 i.125 .032

ml

.05

.38

.41

.51

.64

.79

.81
1.02
1.17
1.57
1.65
1.98
2.39
2.77
3.18
3.81

~/ Lead length for tape and reel packaging shall be 1 inch minimum.
2/ For characteristics C, E, dimension A = .180 ?.020.
X Third letter is variable, dependent upon lead material or capability.

NOTES:
1. Maximum length is ‘clean lead” to “clean lead”.
2. The end of the body is that point at tiich the body diameter equals the

nearest drill ,sizelarger than 25o percent of the nominal lead diameter.

FIGURE 302-4. Established reliability, film, fixed resistors.

Inches ~

.180 4.57

.188 ,,4.78

.22$’ 5.72

.250 6135

.266 6.76

.375 9.52

.379 9.63

.561 14.25

.625 15.88

.750 19.05

.780 19.81

.939 23.85
1.062 26.97
1.186 30.12
1.250 31.75
1.500 38.10

302 (MIL-R-5518z)
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Style RNC90

VI

.310
+.010
-.020

-+

,~ ‘~
MAx .320

k~l

~.025

_4

*“.?O~
L

u

i

.025 =.002
SEE NOTE3 oIA

(SEE NOTE41

.150U .075 4
*.010 *.015

(SEE NOTE 4) (5 EENoTE4)

Inches
.002
.010
.015
.020
.025
.050
.075

p.050*,olo
(SEE NOTE

Uu
+.020

t,oo3
4)

OPTIONAL LEAO
CONFIGURATION

m Inches nun
.05 .110 2.79
.25 .125 3.18
.38 .150 3.81
.51 .310 7.87
.64 .320 8.13

1.27 .375 9.52
1.91 .500 12.70

1.375 34.92

NOTES:
1. Oimenisom are in in~he~.
2. Metric equivalents are given for general information only.
3. Resistance measurement point.
4. The lead measurement is made at the point of emergence from the body.

FIGURE 3422-4. Established reliability, film, fixed resistors - Continued.

●
302 (MIL-R-55182)
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●
SECTION 303

RESISTORS, FIXEO, MIREWOUND [ACCURATE), ESTABLISHED RELIABILITY

STYLES RBR52, RBR53, RBR54, RBR55, RBR56, R8R57, RBR71, 4N0 RBR75

(APPLICABLE specification: MI L-R-39005)

1. SCOPE. This section covers established reliability, accurate, wi rewound, fixed
resistors that have a maximum initial resistance tolerance of 1.0 percent and a high
degree of stability with respect to time under specified environmental conditions.
These resistors provide life failure rates ranging from 1.0 percent to 0.001 percent
per 1,000 hours. The failure rates are established at a 60-percent confidence level
(initial qualification) and maintained at a 10-percent producer’s risk. The failure
rate is referred to operation at full rated .wattage and temperature with a maximum
change in resistance of *0.2 percent at O to 10,000 hours of life test. These
resistors are not designed for high-frequency applications where ac performance is of
critical importance. They are especially suited for use in dc amplifiers, voltmeter
multipliers, electronic computers, meters, and laboratory test equipment.

2. APPLICATION INFORMATION.

2.1 Style selection.

2. 1.1 Construction. In these resistors, the resistance element consists of a
precisely measured (by ohmic value) length of resistance wire, wound on a bobbin or
core (usually of ceramic). The resistance wire is an alloy metal without joints,
welds, or bonds (except for splicing at midpoint of a bifilar winding and at end
terminals). In order to minimize inductance, resistors are wound by one of the
following methods: reverse pi-winding or bifilar winding. The element assembly is
then protected by a coating or enclosure of moisture-resistant insulating material
which ‘completely covers the exterior of. the resistance element including cOnnecti Ons

●
and terminations. MI L- STO-790, “Reliability Assurance Program for Electronic Parts
Specific ations, ” provides for monitoring and documentation of the processes and
controls used in manufacturing these resistors.

2.1.2 Power rating. Th$se resistors have a power rating based on operation at an
ambient temperature of 125 C. If these resistors are to be operated at an ambient
temperature greater than 125” C,
figure 303-1.

the resistor sh,ould be derated in accordance with

2 .1.3 Resistance tolerance and wattage input. When using res,lstors with low
resistance values and a tolerance of 0.1 percent or less, the design engineer must
consider the fact that the resistance of the leads and other wires connected to the
resistor may exceed the tolerance. Where a resistor is used in a critical application
that requires the initial tolerance to be 0.1 percent or less, it is also desirable
to hold resistance changes within this tolerance during operation. Since the temper-
ature character i<ttc can cause the resistance to change by more than 0.1 percent, the
temperature rise in the resistor must be kept to a minimum if the resistor is expected
to remain within the initial tolerance during use. It is to be noted that initial
nominal resistance is measured at 25° C while full-load opera tfng temperature is 125” C.
Therefore, if this close tolerance of 0.1 percent or less is to be held, the power
rating of the resistors shall be reduced as indicated in table 303-1.

TABLE 303-1. Resistance tolerance and wattage input.

I I Resistance I Permissib
I Symbol I tolerance

le percent I
I of normal wattage ~/

IT----I ●.01%
IA----I *.05% ::
IB----I ●0.1% 50
IF----l *1.0% 100

AI These values represent the maximum wattage at which resistors
should be operated at an ambient temperature up to 125”c.

303 (M IL. R-39005)

303.1
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100

00

80
n
; 70

n
u 60
s
u

50

8

; 40

i ‘0
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0
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AMSIENT TEMPERATURE IN OEOREES CELSIUS

FIGURE 303-1. Oerating curve for high ambient temperature.

2. 1.4 Oerating for optimum performance. Because all of the electrical energy
dissipate73 by a resistor is converted into heat energy, the temperature of the
surrounding air becomes an influencing factor in the selection of a particular
resistor for use in a specific application. After the desired resistance tolerance
and the anticipated maximum ambient temperature have been determined, a safety factor
of 2, applied to the wattage, is recommended in order to insure the selection of a
resistor having an adequate wattage-dissipation potential, and one which will remain
within specified tolerance limits.

2.2 Supplementary insulation. Where high voltages (250 volts and higher) are
present between he resistor c~rcuit and the grounded surface on which the resistor
is mounted, or where resistance is so high that the insulation resistance to ground
is an important factor, secondary insulation between the resistor and its mounting,
or between mounting and ground, should be provided.

2“3 F’
Care must be exercised in soldering these resistors, particularly

in the ower resistance values and tighter tolerances, since high contact resistance
might cause resistance changes greater than the tolerance.

2.4 Mount in$. It is suggested that wire-lead-terminal resistors be mounted by
restraining their bodies from movement when shock or high. frequency -vi brati on forces
are to be encountered.

2.5 Recommended maximum ambient temperature. The maximum ambient temperature
should not exceed 135-C for all styles.

● “

2.6 Terminals. Weldable terminals (“U” terminals only) are type M-1 of
MI L- STO-1276. Solderable terminals (“L” terminals only) have met the criteria for ●
wire lead terminal evaluation in test method 208 of MI L- ST O-202.

303 (M IL-R-390051
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● ‘“’ Maximum weight. The maximum weight of

RBR52 - - - -
RBR53 - - - -
RBR54 - - - -
RBR55 - - - -
RBR56 - - - -
RBR57 - - - -
RBR71 - - - -
RBR75 - - - -

each style is as follows:

--- 6.0 grams
--- 5.0 grams
--- 2.5 grams

-- 2.0 grams
-.. . 1.5 grams

- 10.0 grams
--- 1.5 grams

1.5 grams

2.8 Screening requirements. All resistors furnished under 41L-R-39005 are
subjected t O-hour conditioning life test by cyclfn9 at rated watta9e “at 1z5° C
followed by”aatotal resistance measurement check and a visual examination for
evidence of mechanical damage.

2.9 Resistive element Wire SiZe. Use of wire size of less than .001 inch diameter
is not recommended for new design.

2.10 Failure rate factors. Failures are considered to be opens, shorts, or
radical departures from initial characteristics occurring in an unpredictable manner,
and in too short a period of time to permit detection through, normal preventive
maintenance.. Falure rate factors explicable to this specification are stated in
MI L- HDBK-217. The failure rate factors stated in MI L- HO BK-217 are based on
“catastrophic failures” and will differ from the failure rates establ.fshed in the
specification, since the established failure rate is based on a “parametric failure”.
of *.2 percent Change in resfs.tance to be expected at O to 10,000 hours of life tests
at rated conditions.

3. ITEM IDENTIFICATION (see figures 303-2 and 303-3)

3.1 Type designation. The type designation is used for identifying and describing

●
the resistor as shown on figure 303-2.

3.2 Performance characteristics. The performance characteristics of these
resistors are as shown in table 63-II.

3.3 Resistance values. Resistance values for tolerances B (.1 percent), A (.05
percent), Q [.02 percent), and T [.01 percent) may be any value. but it is preferred
that the values be chosen from the A or B tolerance values. Resistance values for
the F (1.0 percent) tolerance shall follow the following tabulation:

303 (M IL-R-39005)
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(.05)
(.1)

10.0
10.1
10.2
10.4
10.5
10.6
10.7
10.9
11.0
11.1
11.3
11.4
11.5
11.7
11.8
12.0
12.1
12.3
12.4
12.6
12.7
12.9
13.0
13.2
13.3
13.5
13.7
13.8
14.0
14.2
14.3
14.5
14.7
14.9
15.0
15.2
15.4
15.6
15.8
16.0
16.2
16.4
16.5
16.7
16.9
17.2
17.4
17.6

F (1.0)

10.0
...
10.2
---
10.5
---
10.7
..-
11.0

11.3
---
11.5
...
11.8
..-
12.1
.-.
12.4
..-
12.7
---
13.0
..-
13.3
...
13.7
...
14.0
..-
14.3

14.7
---
15.0
---
15.4
---
15.8
---
16.2

16.5

16.9

17.4
.-.

MI L- ST O-1990

Resistance values for the 10 to 100 decade

A (.05)
B (.1)

17.8
18.0
18.2
18.4
18.7
18.9
19.1
19.3
19.6
19.8
20.0
20.3
20.5
20.8
21.0
21.3
21.5
21.8
22.1
22.3
22.6
22.9
23.2
23.4
23.7
24.0
24.3
24.6
24.9
25.2
25.5
25.8
26.1
26.4
26.7
27.1
27.4
27.7
28.0
28.4
28.7
29.1
29.4
29.8
30.1
30.5
30.9
31.2

F (1.0)

17.8
---
18.2
.-.
18.7
---
19.1
---
19.6
---
20.0
---
20.5
---
21.0
-..
21.5
-..
22.1
---
22.6
-..
23.2
-..
23.7
---
24.3
---
24.9
-..
25.5
-..
26.1
-..
26.7
---
27.4
---
28.0
---
28.7
---
29.4
---
30.1
-..
30.9
---

A (.05)
B (.1)

31.6
32.0
32.4
32.8
33.2
33.6
34.0
34.4
34. B
35.2
35.7
36.1
36.5
37.0
37.4
37.9
3B.3
3B.8
39.2
39.7
40.2
40.7
41.2
41.7
42.2
42.7
43.2
43.7
44.2
44.8
45.3
45.9
46.4
47.0
47.5
48.1
48.7
49.3
49.9
50.5
51.1
51.7
52.3
53.0
53.6
54.2
54.9
55.6

F (1.0)

31.6
---
32.4

33.2
---
34.0
---
34. B

35.7
---
36.5
---
37.4
---
38.3
---
39.2
..-
40.2
---
41.2
---
42.2
---
43.2
---
44.2

45.3
---
46.4
---
47.5
---
48.7
---
49.9
-..
51.1

52.3
..-
53.6
---
54.9
---

A (.05)
8 (.1)

F (1.0)

56.2
-..
57.6
---
59.0
...
60.4
---
61.9
---
63.4
-.
64.9

66.5
-..
68.1
---
69.8

71.5
.-.
73.2

75.0
---
76.8
.-.
78.7
.. .
80.6
..-
82.5

84.5
...
B6.6
..-
88.7
..-
90.9
...
93.1
-..
95.3

97.6

303 (M IL-R-39005)
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RBR52 L 50R50 A

STYLE: The three-letter symbol “RBR” identifies
accurate, wi rewound, fixed resistors; the two-digit
number identifies the size and power rating.

t d--

F

TERMINAL ANO AR PERFORMANCE REQUIREMENT: The
single let ter symbol identities tne erminal and AR
requirement as follows:

L - - - - - - - Solderable (tightened AR)
U - - - - - - - Weldable (tightened AR)

RESISTANCE: ~/ The five-digit number identifies the
nominal resistance value, expressed in ohms; the
first four digits represent significant figures and
the. last digit specifies the number of zeros to fol-
low. For values less than 1,000 ohms, all digits
are significant with the letter “R” representing
the decimal point. (See 3.3 and the following
example. )

EXAMPLE:

R1OOO - - - - - - 0.100 ohms
10ROO - - - - - - 10.0 ohms
10000 - - - - - - 1000 ohms
10002 - - - - - - O.1’megohm

INITIAL RESISTANCE TOLERANCE: The single-letter
symbol Identifies the resistance tolerance (25 +2” C)
as follows:

T-------- *. 01 percent
A-------- *. 05 percent
B-------- *.l percent
F-------- *l. Opercent

‘ai’”r~~i~~~~:~ 1-----

LIFE FAILURE RATE: The single-letter symbol iden-
tif ies the life

M-----
P------
R------

,/ Hhen a nondecade resistance value is required, the actual resistance value is
used.

FIGURE 303.2. Type designation examp?e.

303 (MI L-R-39005)
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STYLES RBR52, RBR53, RBR54, RBR5S, RBR56 RBR57 AND RBR75

R~~5g5:@
.062 (15.75)OF
BODY ~

NOTES:
1. Envelope-essentially cylindrical,
2.

no square or rectangular sections.
Dimension A is “clean lead,, to ,,Clean Iead,,.

STYLE RBR71

—.

B%’’’
FIGURE 303-3.

303 (MI L-R-39005)

~ ~~~~~o~F c)~T,o~~~

POSITION AND SHAPE OPTIONAL
TO BE CENTEREb

Establish reliability, wirewound (accurate), fixed resistor S.

303.6
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_.

Failure rate factors applicable to this specification are stated in MI L- HDBK-217.
The failure rate factors stated in MI L- HDBK-217 are based on “catastrophic
failures” and will differ from ttie failure rates established in the specification,
since the established failure rate is based on a “parametric failure” of *1. O
uercent chanae in resistance to be expected at O to 10,000 hours of life tests at
~ated conditions.

2.10 Maximum weight. Maximum weight of each style is as follows:

I IS and W terminally d z terminafl
Style and winding ~ ~~d winding

I I
I

IRWR78-------I 12 grams I 1; :;::s
IRUR80-------I 1 gram
IRW!81-------I .35 gram / .70 gram
lRkiR82. ------l .3 gram --- /
IRMR84-------I 5 grams I 6 grams
~RUR89-------l 3 grams I 4 grams I

All resistors furnished under !41L-R-39007 are subjected to a
co~;~~iom~our life test by cycling at full load at 25”C. This shall be
followed by a total resistance measurement and a visual examination for mechanical
damage.

2.12 Coating materials. Certain coating materials used in fabricating resistors
furnished under !.fIL-R-396 07 may be subject to “outgassing” of volatile material when
operated at surface temperatures over 200” C. This phenomena should be taken into
consideration for equipment design.

a

2.13 Reactance (applicable to “N” and “Z” terminals and windings Onl Y). When
resi stars are tested under MI L-R-39001, they shall be within he maximum limits
specified as follows:

1. I Maximum eff ective series I Maximum effective parallel i
inductance - PH capacitance - PF

~ styles ~1 ~50n and below

I
I

:I

I Above 50fz I All resistance values II

I

I !:1:: 1 :::: I A::! 1

T
1.5

I
I RHR81

1.5
0.20

I RMR84
0.37 1.5 I

I 0.30 I
I RWR89

0.60 1.5
0.20 0.37 1.5 I

I I

l_l Not applicable to style RNR82.

3. ITEM IDENTIFICATION (see. figures 304-2 and 304-3).

3.1 Type designation. Type designation is used for identifying and describing the
resistor as shown on figure 304-2.

3.2 Performance characteristics. Performance characteristics are shown in table
304-1.

3.3 Resistance val UeS. Resistance values for tolerance B (0.1 percent) may be any
value, but it is preferred that the values be chosen from the O tolerance values.
Resistance values for the F (1.0 percent) and D [0.5 percent) tolerances shall follow

● the following tabulation:

304 (MI L-R-39007)
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Resistance tolerance.

(.05)

10. !3
10.1
10.2
10.4
10.5
10.6
10.7
10.9
11.0
11.1
11.3
11.4
11.5
11.7
11.8
12.0
12.1
12.3
12.4
12.6
12.7
12.9
13.0
13.2
13.3
13.5
13.7
13.8
14.0
14.2
14.3
14.5
14.7
14.9
15.0
15.2
15.4
15.6
15.8
16.0
16. ?
16.4
16.5
16.7
16.9
17.2
17.4
17.6

I

F (1.0)

10.0
. . .
10.2
..-
10.5
---
10.7
---
11.0
..-
11.3
.-.
11.5
---
11.8
---
12.1
---
12.4
..-
12.7
---
13.0
..-
13.3
---
13.7
..-
14.0

14.3
---
14.7
---
15.0
..-
15.4
---
15.8

16.2
---
16.5
---
16.9
---
17.4
---

0 (.05) ~ F (1.0)

17.8
18.0
18.2
18.4
18.7
18.9
19.1
19.3
19.6
19.8
20.0
20.3
20.5
20.8
21.0
21.3
21.5
21.8
22.1
22.3
22.6
22.9
23.2
23.4
23.7
24. o
24.3
24.6
24.9
25.2
25.5
25.8
26.1
26.4
26.7
27.1
27.4
27.7
28.0
28.4
?8.7
29.1
29.4
29.8
30.1
30.5
30.9
31.2

17.8
---
18.2
...
18.7

19.1
---
19.6
---
20.0
...
20.5
---
21.0
--.
21.5
---
22.1
.-.
22.6

23.2
.-.
23.7
---
24.3
..-
24.9
---
25.5
---
26.1
---
26.7
---
27.4
---
28.0
..-
28.7
...
29.4
...
30.1
...
30.9
---

I

0 (.05)

31.6
32.0
32.4
32.8
33.2
33.6
34.0
34.4
34.8
35.2
35.7
36.1
36.5
37.0
37.4
37.9
38.3
38.8
39.2
39.7
40.2
40.7
41.2
41.7
42.2
42.7
43.2
43.7
44,2
44.8
45.3
45.9
46.4
47.0
47.5
48.1
48.7
49.3
49.9
50.5
51.1
51.7
52.3
53.0
53.6
54.2
54.9
55.6

31.6
-..
32.4
---
33.2
-..
34.0
---
34.8
-..
35.7
---
36.5
,---
37.4
---
38.3
---
39.2
-..
40.2
---
41.2
---
42.2
..-
43.2
---
44.2

45.3
-..
46.4
---
47.5
---
48.7
---
49.9
---
51.1
...
52.3
---
53.6
---
54.9
---

56.2
56.9
57.6
59.3
59.0
59.7
60.4
61.2
61.9
62.6
63.4
64.2
64.9
65.7
66.5
67.3
68.1
69.0
69.8
70.6
71.5
72.3
73.2
74.1
75.0
75.9
76.8
77.7
78.7
79.6
80.6
81.6
82.5
83.5
84.5
85.6
86.6
87.6
88.7
89.8
90.9
92.0
93.1
94.2
95.3
96.5
97.6
98.8

II

304A (M IL-R-39007)

304.4

56.2
--,.
57.6
.-.
59.0
..-
60.4
---
61.9

63.4
..-
64.9
...
66.5
---
68.1
---
69.8
---
71.5
..-
73.2
..-
75.0
---
76.8
---
78.7
---
80.6
---
82.5
---
84.5
---
86.6
---
88.7
---
90.9

93.1
---
95.3
---
97.6
..-
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RliR78 S

$

lROO F

STYLE: The three-letter symbol “RUR” Identifies
~ished reliability, axial-lead,

the numbe?”y~~nt;;f~~wi rewound fixed resistors;
the size, wattage rating, and construction of” the
resistors.

TERMINAL ANO MINOING: The single-letter symbol
identifi es the terminal and inductive or noninduc-
tive winding as follows:

S- - - - - -Sol derable
M- - - - - -Weldable
N- - - - - -Sol derable, noninductively wound
Z- - - - - -Weldable, noninductively wound +--

RESISTANCE: The four-digit number identifies the
nominal resistance value, expressed in ohms; the
first three digits represent significant figures
and the last digit specifies the number of zeros
to follow. For values less than 100 ohms, all dig-
its are significant with the letter “R” represent-
ing the decimal point. (See 3.3 and the following
example. )

EXAMPLE:

lROO- - - - - 1 ohm
10RO - - - - - 10 ohms
1000- - - - - 100 ohms
1001- - - - - 1,000 ohms
1002- - - - - 10,000 ohms

RESISTANCE ToLERANCE: ‘ The single-letter symbol
identifies he resistance tolerance as follows:

E----- *O.1 percent
o----- ●O.5 percent
F----- *1. O percent P

FAILURE RATE: The single-letter symbol identifies
he fail ure rate as follows:

1

M----- 1.0 percent l1,000 hr
P----- 0.1 percent/1,000 hr
R----- 0.01 percentl1,000 hr
s----- 0.001 percentl1,000 hr

M

FIGURE 304-2. Type designation example.

304 (MI L-R-39007)
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STYLES RWR78, RWR80, RwR81, RWR82, RWR84, ANO RWR89

YSEE NOTE
TERMINAL WITHIN
.062 OF BODY ~

-1

‘i?iEE$*&
CYLINDRICAL NO SQUARE
OR RECTANGULAR CROSS
SECTION ALLOWEO

Dimensions (inches)

Style

‘kvR78
RWR80
RWR81
RWR82
RWR84
RWR89

A

1.78Ckt.062 (45.21M. 57)
. 406i. 031 (10. 31* 79)
.251M.031 (6.35* .79)
.312+.016 (7.92* .41)
.875+.062 (22.23*1.57)
.560+.062 (14.22+1. 57)

B, Min

1.500 (38.10)
1.500 (38.10)
1.500 (36.10)
1.500 (38. 10j
1.500 (38. 10)
1.500 (36. 10)

c

.040 :.002 (1.02+.05)

.0200+ .0015 (.51+.04)

.0200+.0015 (.51*.04)

.020 *.002 ~(.51*.05)

.040 *. 002 (1.02*. 05)

.032 i.002 (.81+. 05)

I
D I

i

.375+.031 (9.53*.79F

.094+.031 (2.39+.79)

.065+ .020(2.16+.51)

.078+. 016 (1.98+.41)

.312+.031 (7.92+.79)

.187+. 031 (4.75+.79)

WOTE: Dimension A is “clean lead,, tO ‘SClean lead,,.

FIGURE 304-3. Established reliability, power type, wi rewound, fixed resistors.

304 (MIL-R-39007)
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TABLE 304-1. Performance character sties.

Features

lax resistance-temperaturei .lto.4990hn ---------
characteristic in ppm/”Ci .499 tol ohms---------
(Ref to 25”C) 1 ohm to below 10 ohms- - - - -

I 10ohm$ and above -------

lfnresistance (ohm)2/------- -------------
Iin resistance (ohms~ (noninductive “N” and “Z” types) ~1 - -

lax resistance 0.00175 inch or larger dia wire (K ohm)- - - -
lax resistance 0.008 fnch nominal dia wire {K ohm)- - - - - -
ax resistance (noninductive “N” and “Z” types)(.ool dia wire

I
~POwerrati ng (watts)-------- -------------

~Max ambient temperature at rated wattage (“C) - - - - - - - -

I
~Max ambient ternpe:atur[at zero wattage derating (“C) - -- -

lMax percent change in resistance: 41
I Conditionirig ------------- ------------
l Temperature cycling ------ --------------
lShort-time overload ---------- ----------
I Dielectric withstanding voltage - - - - - - - - - - - - - -
I Moisture resistance ----------- ---------
1 Terminal strength --------- ------------
I Shock (specified pulse) ------ ------------
I Yibration, high frequency - - - - - - - - - - - - - - - - -
.1 Life:

Qualification (2,000 hr)- - - - - - - - -- - - -- - - -
I Failure rate determination (10,000 hr)- - - - - - - - - -
I High temperature exposure - - - - - - - - - - - - - - - - -
I Low temperature storage --------- ---------

&------
lMi”nins~lation resistance (megohms)

~ K: [:lter moist”,, resist,”,,, --------------
itial) -------------- ---------

—

U4R7!
—

+65’
+401
*50
*2O

0.1
10

—

6.91
19.2
.9.6

~

~

~

j--

i 0.2
I 0.2
I 0.2
I 0.1
I 0.2
I 0.1
I 0.1
I 0.1

I 0.5
I 1.0
I 0.5
I 0.1

j-

!1,00(
I 10(

~

—

N4RZ4
—

+651
+401
*5I
*2(

—

0.1
,0

—

.35:
1.16
.601

I
~

~

~

~

I 0.2
I 0.2
I 0.2
I 0.1
I 0.2
I 0.1
I 0.1
I 0.1

I 0.5
I 1.0
I 0.5
I 0.1

~

)11,000
)/ 100

,WR8:

—

+65(
+40(

*5[
●2I

—

0.1
0

—

.2

“::3;

-ly
~
~
j--

I 0.2
I 0.2
I 0.2
I 0.1
I 0.2
I 0.1
I 0.1
I 0.1

I 0.5
I 1.0
I 0.5
I 0.1

f

)Il,ooc
)/ 10C

WR82 ~/

+650
+400

*50
●2O

0.1
---

.931

.3
---

I
I 0.2
I 0.2
I 0.2
I 0.1
I 0.2
I 0.1
I 0.1
I 0.1

I 0.5
I 1.0
1 0.5
! 0.1

j---

II 1,000
II 100

WiR8

+65
+40

*5
●2

0.1
10
—

2.94
12.4
6.1

I
~

~

~

f

I 0.2
I 0.2
I 0.2
I 0.1
I 0.2
I 0.1
I 0.1
I 0.1

I 0.5
I 1.0
~ :.:

f

I 1,000
I 100

—1
LWR89I

fi

+4001
*5OI
●2OI

~

[0” I

~

!.12 1’
L.7B I

n
j---J
n
n

I 0.2 /
I 0.2 I
10.21
I 0.1 I
I 0.2 I
I 0.1 I
I 0.1 I
I 0.1 I

I 0.5 /
I 1.0 I
I 0.5 I
I 0.1 I

+-+

1/1,000/
o! Iooj

Not available with noninductive winding (“N” and “Z” types).
For resistance tolerance B (.1 percent), minimum resistance is .499 ohm.
Resistance values belate10 ohms do not require noninductive windings. Inductive y wound resistors
at these 1ow values exhibit reactance wel1 within the 1imits established for noninductively
wound resistors.
Where total resistance change is 1 percent or less, it shall be considered as *(~ercent +0.05
ohm).
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RESISTORS, FIXEO, FILM

MI L- STO-1990

SECTION 305

IINSULATEO), ESTABLISHED REL ~BILITY

STYLES RLR05, RLR07, RLR20, AND RL’R32

(APPLICABLE specification: rnlL-R-39017)

1. SCOPE. This section covers established reliability, insulated, film? fixed
resistors, having film-type resistance element and axial leads. These resistors have
resistance tolerances of *1. O and *2. O Dercent. T’hese resistors provide life failure
rates ranging from 1.0 percent to 0.001 ”percent per 1,000 hours. The failure rates
are established at a 60-percent confidence level (initial qualification) and
maintained at a 10-percent producer’s risk. The failure rate is referred to
operation at full rated wattage and temperature (70” C) with a maximum change in
resistance of *4. O percent at O to 10,000 hours of life test. These resistor stYles
are used in applications requiring better stability, tolerance, and temperature
coefficient re uirements than carbon composition types.

7
For applications requiring

greater precis on and tighter tolerances, the use of metal film or wf rewound
resistors is indicated.

2. APPLICATION INFORMATION.

2.1 Construction. In these resistors, the resistance element consists of a
film-type resistance element (tin oxide, metal glaze, etc .,) which has been formed on
a substrate by one of several processes depending upon the manufacturer. The element
is spiraled to achieve ranges in resistance value and, after lead attachment, the
element is coated to protect it from moisture or other detrimental environmental
conditions. Oue to the reliability requirements of MI L-R-39017, processes and
controls utilized in manufacturing are necessarily more stringent. MI L- STO-790,
“Reliability Assurance Program for Electronic Parts Specific ations, ” provides fOr
monitoring and documentation of these requirements.

● 2.2 Oerating at high temperature. The power rating is based on full-load
operation at an ambient temperature of 70” C. However, when a resistor is to be used
in a circuit where the surrounding temperature is higher than 70” C, a correction
factor should be applied to the wattage rating so as not to overload the resistor.
This correction factor may be taken from the curve shown on figure 305-1.

,AMBIEMTTEMPERATURE IN DEGREES CELSIUS

FIGURE 305-1. Derating curve for high ambient temperature.

305 (M IL-R-39017)
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MI L- ST D.199D

2.3 Derating for optimum performance. After the maximum ambient temperature has
been determined, a safety factor of two applied to the wattage is recommended in
order to insure the selection of a resistor with an adequate wattage dissipation ●
potential .

2.4 Resistance tolerance. Designers should bear in mind that operation of these
resistors under the ambient conditions for which military equipment is designed may
cause permanent or temporary changes in resistance sufficient to exceed their
initial tolerance. In particular, operation at extreme temperatures may cause
relatively large temporary changes in resistance.

?.5 Maximum voltage. The maximum continuous working voltage specified for each
style should In no case be exceeded, regardless of the theoretically calculated
rated voltage.

2.6 Noise. Noise output is uncontrolled by the specification but is considered a
negligi~uantity.

2.7 Shelf life. MI L-R-39017 estimates a change of ~esis$ance of .? percent
(average) per year under normal storage conditions (25 *1O C) with relative
humidity not exceeding 90 percent.

2.8 Maximum weight. The maximum weight for each style is as follows:

RLRo5 -------- .30 gram
RLRo7 -------- .50 gram
RLR20 -------- .75 gram
RLR32 -------- 1.50 grams

2.9 Frequency characteristics. These resistors are virtually noninductive. A
tYPical res POn Se curve is illustrated on figure 305-2.

150

1

RLR 07, 20

10 50 100 250

FREQUENCY IN MHz PER SECOND

FIGURE 305-2. Response curve.

I00

Ik

10k

2.10 Screening requirements. All resistors furnished under MI L. R.39017 are
subjectea to a Condltloning 1.5 x rated power for a duration of 24 hours at a test
ambient temperature of 20”c to 45-C. The conditioning is followed by a total
resistance check and a visual examination for evidence of arcing, b,lrning, or
charring.

2.11 Terminals. Resistors furnished under MI L- R-39ol7 have leads conforming to
type c of MI L-~ -1276. These leads are considered both solderable and weldable. ●
305 (M IL-R-39017)
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2.12 Failure rate factors. Failures are considered to’be opens, shorts, or
radical departures from initial c,haracteristfcs occurring in an unpredictable manner,
and in too’ short a period of time to permit detection throu. h normal preventive
maintenance. fFailure rate factors applicable to this speci ication are stated in
MI L- HO BK-217. The failure rate factors stated in MI L- HDBK-217 are based on
“catastrophic failures” and will differ from the failure rates established in the
specification, since the established failure rate is based on a “parametric failure”
of +4.0 Dercent chanqe in resistance to be expected at O to 10,000 hours of life
tests at’ rated condi~ions.

3. ITEM 10 EN TIFICATION (see figures 305-3 and 305-4).

3.1 Type designation. The type designation is used for identifying and describing
the res~stor as shown on figure 305-3.

STYLE: The three-letter symbol “RLR” identifies
=1 ished reliability, insulated, film, fi:;g
resistors; the two-digit number identifies
physical size and power rating.

TE%MINAL: The single-letter symbol “C” identifies
a sol derablelweldable terminal.

RESISTANCE: The four-digit number identifies the
noml nal resistance value, expressed in ohms; the
first three digits represent significant figures
and the last digit specifies the number of zeros
to follow. For values less than 100 ohms, all
digits are significant with the letter “R” t-epre -
senting the decimal point. (See 3.3 and the fol-
lowing exampl e.)

EXANPLE:

10RO - - - - - 10 otims
looo ---- 100 ohms
lool ---- 1,000 ohms
1o02 ---- 10,000 ohms
1o03 ---- 100,000 ohms
1004 1,000,000 ohms

RLR07 c 1002

yl-

RESISTAXCE TOLERANCE: The single-letter
dentlfles the

‘y”’”’ i

resistance tolerance as follows:

F---- *1 percent
G---- *2 percent

LIFE FAILURE RATE: The sjngle-letter symbol j-
dentlfi es the me failure rate as follows:

1
M---- 1.0 percent l1,000 hr
P---- 0.1 percent/1,000 hr
R---- 0.01 percent/1,000 hr
s---- 0.001 percent l1,000 hr

FIGURE 305-3. Type designation example.

3.2 Performance characteristics. The performance characteristics of these
resistors are as shown in table 3L75-I.

3.3 Resistance values.
decade ot values shown fn

The standard
the following

resistance values specified shall follow the
tabulation:

305 (M IL-R-39017)
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(2.0)

1!3.0
---

.-.
11.0

1?.()
-..
---
---
13.0

---
---
---
.-.
15.0

16.0

---
18.0
---

F (1.0)

10.0
10.2
10.5
10.7
11.0
11.3
11.5
11.8

12.1
12.4
12.7
13.0
13.3
13.7
14.0
14.3
14.7
15.0
15.4
15.3
---
16.2
16.5
16.9
17.4
17.8
---
18.20

MI L. ST D-1990

Resistance values for the 10 to 100 decade.

G (2.0)

-..
---
-..
20.0
-..
...
-..
22.0
---
---

---
24.0

-..
...
27.0
---
---
...

30.0

---
---
...
33.0

F (1.0)

18.7
19.1
19.6
20.0
20.5
21.0
21.5
---
22.1
22.6
23.2
23.7

24.3
24.9
25.5
26.1
26.7
---
27.4
28.0
28.7
29.4

30.1
30.9
31.6
32.4

305 (MIL-R-39017)
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G [2.0)

. . .

.-.

. . .
. . .
36.0
.-.
---
..-
39.0
...
---
.-.
..-
43.0
.-.
..-
..-
---
47.0

---

51.0
...
---
..-
.-.
56.0

,

----+--
33.2
34.0
34.8
35.7
..-
36.5
37.4
38.3
..-
39.2
40.2
41.2
42.2
...
43.2
44.2
45.3
46.4
...
47.5
48.7
49.9
---
51.1
52.3
53.6
54.9
---

---
---
---
-..
-..
62.0

..-
---
69.0
---
---
---
.-.
75.0

---

82.0

...

..-

91.0

---
---

II

F (1.0)

56.2
57.6
59.0
60.4
61.9
---
63.4
64.9
66.5
---
68.1
59.8
71.5
73.2
75.0
76.8
78.7
80.6
.-.
82.5
84.5
86.6
8!3.7
90.9
---
93.1
95.3
97.6 ●’
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,,

STYLES RLR05, RLR07, RLR20, AND RLR32

LEAD LOCATED AT TRUE-POSITION WITHIN .016 DIA 7

Y)-t-
7 4p’zq--’--[=-j + ,

J+’ “
SEE NOTE 4

SEE N\TE 1

Standard
Dimensions (inches)

style A B Max c +.002 o—

RLR05 .150 :.020 .187 ,0’16+.001 .066 A.008

RLR07 .2s0 +.031 .300 .025 .090 ~.008
-.046

I RLR20 I .375 ~.041 I .450 I .032 I .138 ~.023 I
I 1 I 1

RLR32 .562 +.o3l .625 .040 .190 :.015
-.042

Inches mm
.001 .03
.002 .06
.006 .15
.008 .20
.015 .38
.016 .41
.018 .46
.020 .s1

NOTES:
1.
2.

3.
4.

Inches
.023
.025
.031
.032
.040
.041
.042
.045
.046

ml
.58
.64
.79
.81
1.02
1.04
1.07
1.14
1.17

Inches
.064
.066
.G90
.125
.138
.150
.187
.190
.250
.300

mm
1.63
1.68
2.29
3.18
3.51
3.81
4.7s
4.83
6.35
7.62

Inches

.318
.375
.380
.450
.562
.625
.688
.756

1.250

.{mm
8.08
“9.53
9.65
11.43
14.27
15.88
17.48
19.20
33.75

Maximum Ie”gth is “clean lead!!to ,,cleanlead,,.
The end of the body is that point at which the body diameter equals the
nearest dril1 size larger than 250 percent* of the nominal lead diameter.
*150 per-centfor RLR137.
Length is 1.250 (31.75 mn) +.266 (6.76 mm) for style RLR05.
Lead length for tape and reel packaging shal1 be 1 inch minimum

FIGURE 305-4. Established reliability, fixed film resistors (insulated).

305 (MIL-R-39017)
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TABLE 305-1. Performance characteristics.

I Style
Features 1 RLR05 [ RLKoI I RLRJZ

I
I I

:esistancetemperature coefficient (ppm/”C) - - - - - - I +100 I *100 / ,100 / ,100
I

laxambient temperature at ful1 rated wattage - - - - - I 7o”c I IO”c / 70”C ~ 70”C

laxambient temperature at zero load. . . . - . . . 1 150°c 1 150”C I 150”C I 150°c
I

owerrating( watts) ----- -.-. -.. -- . . ..[ 1/8 I 1/4 I 1/2 11
I

inresistance (ohms )-... . . ...-...----14.7 ~lo 14.3110
I

ax resistance . (megohms)- . . - - . . - - . . - . - - . I 1 I 22.1 I 3.01 I 1.0
I

ax continuous working voltage (volts)- - - - - - - . I 200 I 25o / 350 I 500

ax percent change in resistance (.): 1/ I I I
Conditionirig ----------- . ------ .---1 0.5 0.5
Temperature cycling ------- . - .--..-..1 0.25 ::;5 I :::5 I
Overload------------- . ------ .-.1 0.5

0.25

Low temperature operation - - - - . . . . . . . . I
0.5 I 0.5 I 0.5

0.25 0.25 I 0.25 I
Low tempevat”re storage . - - . . - - . . . . - - . I

0.25
0.25 I 0.25 I 0.25 I

Terminal strength -------- . . ..--....1
0.25

0.25 I 0.25 I 0.25 I
Dielectric withstanding voltage - - - . . - . - . - [

0.25
0.25 I 0.25 I 0.25 I

Resistance to soldering heat- - - - - . - - - - - - [
0.25

0.25 I 0.25 I 0.25 I
Moistui-eresist.mce ------- -.. ---. .--I 1.o [

0.25
1.0 I 1.0 I 1.0

Shock (specified PU1se)

1Vibration, high frequency - - - - - - - - I
0.5 I 0.5 I 0.5 I 0.5

High temper.at”t.eexposure . . - - . . - - . . . I
Life:

2.0 1 2.0 I 2.0 / 2.0

Initial qualification (2,000 hr)- . . - - . - - - [ 2.0 2.0 I 2.0 I 2.0
Failure rate determination (10,OOO hr)- . - - . [ 4.o 4.0 I 4.0 I 4.0

I
ielectric withstanding voltage: I I
Atmospherec ---------- . . ..- . . . . .. I 300 / 500 I 500 \l,:g
tlarometric ----------- -- . .--..--.1 200 I 250 I 250

I I
nsulation resistance (megohms): I
Ory --------------- . . ..---...1 1,00U 11,000 11,000 11, UOO
Wet (after moisture resistance) - - . . . - - . . - I

I
100 I 100 I 100 I 100

I I

Al Where total resistance change is 1 percent or less, it shall be considered as ●(_percent +0.05
ohm).

305 (MIL-R-39017)
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RESISTORS,

SECTIDN 306

IXEO, MIREWOUNO (PoWER TYPE, CHASSIS MOUNTED ,

ESTABLISHED RELIABILITY

STYLES RER40, RER45, RER50> RER55, RER60, RER65, RER70, AND RER75

(Applicable specification: WTLLR-39009)

1. SCOPE. This section covers established reliability, chassis-mounted,
tvve. wi rewound. fixed resistors. having a wirewound resistance element and

. .. .. .
. . axial lug-

type leads. These resistors utiiize the principle of heat dissipation through a metal
mounting surface with full rated wattage at 25” C. The initial resistance tolerance
1$ *1. O percent. These resistors provide life failure rates ranging from 1.0 percent
to 0.001 Dercent oer 1.000 hours. The failure rates are established at a 60-percent
confidence level (initial qualification) andmaintained at a 10-percent producer’s
risk. The failure rate is referred to operation at full rated wattage and temperature
with a maximum change in resistance of *2. O percent at O to 10,000 hours of life test.
These resistors should not”be used in circuits where their ac performance is of
critical importance; however, provisions have been made in particular styles to
minimize inductance.

2. APPLICATION INFORMATION.

2.1 Construction. The construction of these resistors employs a measured” length
of resistance wire or ribbon (of a known ohmic value) wound in a precise manner
(pitch, effective wire coverage, and wire diameter are specification controlled).
Series RER45, 50, and 55 have Ayrton-Perry, or Bifilar windings to reduce inductive
effort.. “The continuous length of wire (wire required to be free of joints, bond, and
of uniform cross-section) is wound on a cevanic core or tube and attached to end
term.inatfons. The finished resistor element and termination caps are sealed by a
coating material. The coated element is then inserted in a finned aluminum alloy
housing which completes the sealing of the element from detrimental environments, and

● provides a radiator and a heat sink for heat dissipation. Oue to reliability require-
ments of MI L-R-39009, processes and controls utilized in manufacturing are necessarily
more stringent. MI L- ST O.790, “Reliability Assurance Program for Electronic Parts
Specific ations, ” provides for monitoring and documentation of these requirements.

2.2 Oerating at high temperatures. The power rating is based on operation at 25° C
when mounted upon the specitled test chassis area (see MI L-R-39009 and figure 306-1).
When the resis~ar is to be used in a circuit where the surrounding temperature is
higher than 25 C or the chassis area is restricted, the wattage must be reduced so as
not to overload the resistor. See figures 306-1 and 306-2 for derating factors.

2.3 Derating for optimum performance. When the chassis area and the anticipated
maximum ambient temperatures have been determined, a factor of 2 applied to the
wattage is recommended in order to insure the selection of a resistor having an
adequate wattage-dissipation potential.

?.4 Choice of style. Resistors to be used in equipment should be so chosen that,
when mounted in the equipment, they will not be required to operate at a temperature
in excess of their rating. This should be applicable under the most severe conditions
as follows:

a.

b.

c.

d.

e.

f.

In the maximum specified ambien’t temperature, limited chassis area.

Under conditions producing maximum temperature risa in each resistor.

For a sufficient length of time to produce maximum temperature rise, or
for the maximum specified time.

Mith all enclosures in place.

With natural ventilation only. (This should permit the use of any special
ventilating provisions included as a standard part of the equipment. )

At high altitude.

306 (MI L-R-39009)
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!4hen resistors are mounted in rows or banks, they should be so
sp~~~d w;~ing into consideration the restricted ventilation a“, ~eat
dissipation by nearby resistors, none of the resistors in the row or bank exceeds its
maximum permissible continuous operating temperature. An appropriate combination of
resistor spacing and resistor power rating must be chosen if this is to be assumed.
In view of the chassis heat dissipation principle of these resistors, particular care
must be exercised in order that the chassis temperature rise does nOt damage nearby
components.

2.6 Solderin
+“

A solder with a minimum melting temperature of 300” C should be
used in sol erlng.

2.7 Maximum weight. The maximum weight for each style is as follows:

RER40 - - - - . - 3.3 grams
RER45 ------ 8.8 grams
RER50 - - - - - - 16.5 grams
RER55 - . . - - - 35 grams
RE160 - - - - - - 3 grams
RER65 - - - - - - 8 grams
RER70 - - - - - - 15 grams
RER75 - - - - - - 32 grams

2.8 Screening requirements. All resistors furnished under MI L-R-39009 are
subjected to ~ conditioning 100-hour life test by cycling at rated continuous working
voltage at 25 C dissipating a wattage equal to the power rating (free air) of the
resistor. The conditioning is followed by a total resistance measurement and a
visual examination for evidence of mechanical damage.

2.9 Failure rate factors. Failures are considered to be opens, shorts, or radical
departures from initial characteristics occurring in an unpredictable manner, and in
too short a period of time to permit detection through normal preventive
maintenance. Failure r-ate factors applicable to this. specification are stated in
MI L- HDBK-217. The failure rate factors stated in MI L- HDBK-217 are based on
“catastrophic failures” and will differ from the failure rates established in the
specification, since the established failure rate is based on a “parametric failure”
Of *2. O p~r~~”t ~h~”g~ i“ pe~i~t~nce t.~ be ~~pe~t~d at O to 10,000 hours of life
tests at rated conditions.

3. ITEM IDENTIFICATION (see figures 306-3 and 306-4).

3.1 Type designation. The type designation is used for identifying and describing
the resistor as shown on figure 306-3.

3.2 Performance characteristics. The performance characteristics of these
resistors are as shown In table t6-I.

3.3 Resistance values. The resistance values shall follow the decade values
in the ~ol lowlng tabulation:

shown

●
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Resistance val UeS for the 10 to 100 decade - F (1.0%) I

10 00
10:20
10.50
10.70
11.00
11.30
11.50
11.80
---

12.10
12.40
12.70
13.00
13.30
13.70
14.00
14.30
14.70
15.00

15 40
15:80

I 22 60
I 23:20

23.70--- I
16.20 !
16.50
16.90 I
17.40
17.80 I

---
18.20 ~
18.70
19.10
19.60
20.00
20.50
21.00
21.50 !

--- I
22.10 I

---
24.30
24.90
25.50
26.10
?6.70
---

27.40
28.00
28.70
29.40
---

30.10
30.90’
31.60
32.40

33 00
33:20
34.00
34.80
35.70

---
36.50
37.40
38.30

---
39.20
40.20
41.20
42.20

---
43.20
44.20
45.30
46.40

---
47.5Q
48.70
49.90
---

.51.10
52.30
53.60
54.90

56.20
57.60
59.00
60.40
61.90

63.40
64.90
66.50

68.10 I
69.80
71.50 I
73.20
75.00
76.80 ~
78.70
80.60
--- /

82.50
84.50
86.60
88.70
90.90
---

93.10 I
95.30 I
97.60 I

I

RER65 F 1001 ~

STYLE: The three-letter symbol “RER” identifies
=1 ished reliability, chassis-mounted, power
type, wi rewound, fixed resistors; the two-digit
number identifies the physical size and power
rating.

J ‘

P

RESISTANCE TOLERANCE:’ The single-letter symbol
Identlf ies the resistance tolerance as follows:

F-------- *l. Opercent

RESISTANCE: The four-digit number identifies the
nominal resistance value, expressed in ohms; the
first three digits represent significant figures
and the last digit specifies the number of zeros
to follow. For values less than 100 ohms, all
digits are significant with the letter “R” repre-
senting the decimal point. (See 3.3 and the fol-
lowing exampl e.)

EXAMPLE:

RIOO - - - - - 0.10 ohm
lROO - - - - - 1.0 ohm
1ORO- - - - - 10 ohms
1000- - - - - 100 ohms
1001- - - - - 1,000 ohms

FAILURE RATE LEVEL: The single-letter symbol
identifies the life failure rate as follows:

M----- 1.0 percent/1,000 hr
P----- 0.1 percent/1,000 hr
R----- 0.01 percentll ,000 hr

FIGURE 306-3. Type designation example.
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sTy LES RER40, RER45, RER50, RER55, REt?60, RER65, RER70, ANO RER75

OPTIONAL
CONFIGURATION +

OPTIONAL
CONFIGURATION

R,s8sI0, ~ B c D E F c H J K L M N
*,C+2+.010 i03I *.O1O *.062?.062 f.062 1.011*.031 Loos i.031?.0625031 +.;5 &

R

“VI” (1,57)(.23)(,79) (.25)(1.s7)(1,57)(1,s7)(.79) (.79) (,13) (,79)(1.57)(.79)(.13) ~HG
ml”

RER40 1.125 .490 ,078 .444 .600 .266 .334 .24s .64b ,093 .320 .133 .065 .0s0 16 .085
RER60 (28.58)(12.45)(1.98)(11.nj(15.24)(6.76)(8.48)(6.22)(16.41)(2.26)(8.13)(].38)(1.65)(1.zq ‘(2.16)
RER45, I.373 .623 .094 .s+2 .7s0 .312 .43a .312 .812 .094 .406 .X23 ,094 .085 !2 .140
RER65 (34.93)(1s.88)(2.39)(14.27)(!9.05)(7.92)(11.13)(7.92)(2D.62J(2.39)(10.21)(5.16)(2.39)(2.16) (3,56)
RER50 1.938 .781 .172 .719 i.c42 .428 .531 .391 1.094 .125 .362 al .W4 .085 12 .140
RER70 (49.23)(19,84)(4.37)(18.26)(26.97)(IL13)(!3.49)(9.93)(27.79)(3.18)(14,27)(7,14)(2,2))(2.16)

RER5S 2.781
(3.%)

.844 .188 1,562 1.926 .438 .594 .432 1.1s6 ,12s .625 .312 .094 ,085 ,2 .140
aFR75 (70.64)(21.44)(4.78)(39.67)(49.33)(11.13)(15.09))10.73)(39.36)(3,18)(15.88)(7,9~(3,39)(2,16) (3.36)

FIGuRE 306-4. Established relf~bflity, ~j rewound ( ~wer ~ ~
chassis inounted) fixed resistors.
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TABLE 306-1. Performance character sties.

I Features RER60
RER40) ~1

RER65
RER45) ~,

RE!770
RER50) ~,

,RER75
tER55) ~,

I

*’30
*50
● 100

lMax resistance-temper~ture
I character :tic ppml C-ppm

i 20 ohms and above- ---
I 1 to 19.~ ohms- - - - -

I (Ref to 25 C) I Below l.hm -------

*30
*50
●100

●30
*50
*loo

*30
+54
*100

iMax ambient temperature at rated wattage- - - - - - - - - 25-C 25-C

275°c

25°c

275-C

,.10 (1.0

25°C
I
I
!M.3xambient temperature at zero wattage derating- - - - - 275-C275-C

0.10(1.0: .10 (1.0: .10 (1.0inresistance (oh,n)---- -------------- -

ax resistance (ohms] (based on use of .001” wire)- - - - 5,620
(2,eOo)

39,200
[19,6430)

12,100
(6,040)

3,320
(1,650)

ower rating (chassis mounted) in watts - - - - - - - - - 5 10 20 30

ower rating (free air) in watts- - - - - - - - - - - - - 3 6 8 10

ax percent change in resistance (*I: ~1
Conditionirig ------------ ----------
Temperature ----------- -----------
Dielectric withstanding voltage ,-- - - - - - - - - - -
Thermal shock --------- ------------
Momentary overload-------- -----------
Moisture resistance ------- -----------
Terminal strength -------- -----------
Shock (specified pulse) - - - - - - - - -- - - - - - -
Vibration, high frequency - - - - - - - - - - - - . - -
High temperature exposure - - - - - - - - - - - - - - -
Low temperature operation - - - - - - - - - - - - - - -
Low temperature storage - - - - - - - - - - - - - - - -
Life:
Qualification (2,000 hr)- - - . - - - . - - - - . - -
Failure rate determination (10,000 hr)- - - - - - - -

esistance tolerance (*percent),- - - - - - - - - - - - -

nsulation resistance [megohms):
Ory -------------- ------------
!4et(after moisture resistance) - - - - - - - - - - - -

ielectric withstanding voltage:
Atmospheric pressure (volts)- - - - - - - - - - - - - -
Barometric pressure (volts) - - - - - - - - - - - - - -

erminal strength (direct pull) (l!Is)- - - - - - - - - -

0.2
0.5 8::

:::

::2
0.2
0.2
0.2
1.0

::;

1.0
2.0

1.0

10,000
1,000

1,000
500

‘, +0,-1/8

0.2
0.3
0.3
0.5
0.2
0.2
0.2
1.0

0.2
0.3
0.’
0.5
0.2
0.2
0.2
1.0

0.2
0.3

:::
0.2
0.2
0.2
1.0

:::

M’

:::

1.0
2.0

1.0
2.0

1.01.0 1.0

10,000
1,000

10,000
1,003

10,000
1,000

1,000
500

1,000
500

, +0,-1/1

1,000
500

, +o, -1/i , +0,-1/,

Styles 1istealin parentheses are the minimum inductance versions of the styles not shown in
parentheses. Al1 values are identical except the min and max resistance values as noted.

14heretotal resistance change is 2 percent or less, it shal1 ‘beconsidered as *(_percent +0.05 ohm).
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sECTIDN 307

RESISTORS, FIXEO, FILM, CHIP, EsTABLISHED RELIABILITY

STYLES RM0502, RM0505, RM0705, RM1OO5, RM1505, ANO RM2208

(APPLICABLE SPECIFICATION: MI L-R-55342)

1. SCOPE. This section covers established reliability, fixed, film, chipT~gjjstors
primarily intended for incorporation into hybrid microelectronic circuits.
resistors are uncased, leadless chip devices and possess a high degree of stability
with respect to time, under severe environmental conditions. These resistor slp~:; lde
life failure rates ranging from 1.0 percent to 0.001 percent per 1,000 hours.
failure rates are established at a 60-percent confidence level (initial qu.alificati On)
and maintained at a 10-percent producer’s risk. The failure rate is referred to
operation at full rated voltage and rated temperature with a maximum change in
resistance of *2. O percent at O to 10,000 hours of life test.

2. APPLICATION INFORMATION.

2.1 Construction. The resistance element consists of a film element on a ceramic
substrate. The element is formed either by deposition of a vaporized metal or the
printing of a metal and glass combination paste which has then been fired at a high
temperature. Resistance elements are generally rectangular in shape and calibrated
to the proper resistance value by trimning the element by abrasion or a laser beam.
Oue to the reliability requirements of !41L-R-55342, processes and controls utilized
in manufacturing are necessarily more stringent. MI L- STO-790, “Reliability Assurance
Program for Electronic Parts Specifications”, provides for monitoring and
documentation of these requirements.

2.2 Oerating at high temperatures. The power rating is based on operation at 70’C.
However, when a resistor is to be used in a circuit where the surrounding temperature.
is higher than 70” C, a correction factor must be applied to the wattage rating so as
not to overload the resistor.

●
The correction factor may be taken from the curve shown

on’ figure 307-1. ~
cl
*
t-
1- -65” C
~loo

7ti c

r

: 7!3
1-
a
= 50 - \
L
0
● 25

z
u
a -75 -!50 -25 0 25 50 75 100 125 ISO 175
w
a. AMBIENT TEMPERATuRE

NOTE: This curve indicate s~the percentage of nominal wattage to be applied at
temperatures higher than 70 C. This curve applies only to units mounted on a
substrate; however, the applied voltage does not exceed the maximum for each style.

FIGURE 307.1. Oerating curve for high ambient temperatures.

2.3 Oerating for optimu!n performance.
dissipated

Because all of the electrical energy
by a resistor is converted fnto heat energy, the temperature of the

surrounding air is an influencing factor when selecting a particular resistor for a
specific application. The power rating of these resistors is based on operation at
specific temperatures; however, in actual use, the resistor may not be operating at
these temperatures. Iihen the desired characteristic and the anticipated maximum

●
ambient temperatures have been determined, a safety factor of 2, applied to the
wattage, is recommended in order to insure the selection of a resistor having an
adequate wattage-dissipation potential.

307 (MIL-R-55342)
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2.’4 Resistance tolerance. Designers should bear in mind that operation of these
resistor chips under the ambient conditions for which military equipment is designed
may cause permanent or temporary changes in resistance sufficient tO exceed their
initial tolerances. In particular, operation at extremely high or low ambient
temperatures may cause significant temporary changes <n resistance.

2.5 Voltage limitations. Because of the very small size of the resistance
elements and connecting circuits, there are maximum permissible voltages which are
imposed. The maximum voltage permissible for each style is show” in table 307-1.

2.6 Noise. Noise output is not controlled by specification, but for these
resistors, noise is a negligible quantity. In applications where noise is an
important factor, resistors in these chips are superior to composition types. Where
noise test screening is indicated, it is recommended that MI L- STO.202, method 308,
be used.

2.7 Moisture resistance. These resistor chips are essentially unaffected by
moisture. The specification allows only a 0.5 percent change in resistance value as
a result of exposure to a standard 10-day moisture resistance test.

2.8 Electrostatic charge effects. Under relatively low humidity conditions, some
types ~f, fflm reSi5t0r S, particularly those with small dimensions and high sheet
reslstlvlty materials, are prone to sudden significant changes in resistance
(usually reductions in value) and to changes in temperature coefficient of
resistance as a result of discharge of static charges built up on associated objects
during handling, packaging, or shipment. Substitution of more suitable implements
and materials can help minimize this problem. For example, use of cotton gloves,

static eliminator devices, air humidifiers, and operator and work bench grounding
systems can reduce static buildup during handling. Means of alleviating static
problems during shipment include elimination of loose packaging of resistors and use
of metal foil and anti-static (partly conducting) plastic packaging materials.

2.9 High frequency application. When used in high frequency circuits (200
megahertz and above), the effective resistance will be reduced as a result of shunt
capacity between resistance elements and connecting circuits. The high frequency
characteristics of these chips are not controlled.

2.10 Mount fng. Under severe shock or vibration conditions (or a combination of
both], resistors should be mounted so that the body of the resistor chip is
restrained from movement with respect to the mounting base. If clamps are used,
certain electrical characteristics may be altered. The heat-dissipating qualities
will be enhanced or retarded depending on whether the clamping material is a good or
poor heat conductor.

2.11 Screen in~. All resistor chips furnished under MI L-R-55342 are subject to
100 percent screening through a thermal shock test. This test is followed by a
total resistance check and a visual examination for evidence of mechanical damage.

2.12 Failure rate factors. Failures are considered to be opens, shorts, or
radical departures from Initial characteristics occurring in an unpredictable
manner, and in too short a period of time to permit detection through normal
preventive maintenance. Failure rate factors applicable to this specification are
stated in FIIL-HOBK- 217. The failure rate factors stated in MI L- HDBK-217 are based
on “catastrophic failures” and will differ from the failure rates established in the
specification, since the established failure rate is based on a “parametric failure”
of *2. O percent change in resistance to be expected at O to 10,000 hours of life
tests at rated conditions.

3. ITEM IDENTIFICATION (see figures 307-2 and 307.3).

3.1 Part number, The part number is used for identifying and describing the
resistor as shown on figure 307-2.

3.2 Performance characteristics. The performance characteristics
resistors are as shown In table 3U 7-I.

3.3 Resistance values. Resistance values shall follow the decade
shown in the fol lowing tabulation:

of these

of values as
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I Standard resistance values for the 10 to 100 decade for 1.0%, 2.0%, 5.0%, and 10.0% I
resistance tolerances

1 Keslstance tOleranCe r

~

1(1.0)1 ;

-
ilo.ooilo.oo
I --- I ---
ilo.2oi ---
I --- I ---
l113::o/ :::

I1O.7OI ---
I --- I ---
in.ooill.oo
I --- I ---
111.301 ---
I --- I ---
111.501---
1 --- I ---
111.8DI ---
I --- 112.00

i12.4oi ---
I ---,I ---
112.701 ---
I --- I ---
113.00113.00
I --- I ---
113.301 ---
I --, I ---
113.701 ---
1 --- I ---
114.001 ---
I --- I ---
114.301 ---
I --- I ---
114.701 ---
I --- I ---
115.00115.00
I --- I ---
115.401 ---
I --- I ---
115.eOl ---
I --- 116.00
116.201 ---
I --- I ---
116.501 ---
I --- I ---
116.901 ---
I --- I ---
117.401 ---
I --- I ---
II

II I
II F 1(2:0)

1:.5)11(1.0)1 J

--K-F@
0.00 ii17. doi ---
--- II --- 118.0
0.20 1118.201 ---
--- II --- I ---

---
---
---
---
---
---
---
---
---
---
---
---
---
---
---
---
---
---
---
---
---
---
---
---
.-.
---
---
---
---
---
---
---
---
---
---
---
---
---
---
---

HOilwl:::
--- II19.1OI ---
0.80 I I --- I ---

1119.601 ---
II --- I ---
I 120.00120.0
II --- I ---
1120.501 ---
II --- I ---
I 121.001 ---
II --- I ---
1121.501 ---
II --- I ---
I I --- 122.0’
I I22.1OI ---
II --- I ---
1122.601 ---
II --- I ---
1123.201 ---
II --- I ---
1123.701 ---
I I --- 124.0
1124.301 ---
I I --- I ---
1124.901 ---
I 1 --- I ---
1125.501 ---
II --- I ---
II26.1OI ---
II --- I ---
I126.701 ---
II --- 127.0
II --- I ---
!127.401 ---
ii --- i ---
I 128.001 ---
II --- I ---
1128.70[ ---
I I --- I ---
1129.401 ---
I I --- I ---
II --- 130.0
II3O.1OI ---
Ill

[1:.0

---
---
---
---
---
---
---
---
---
---
---
---
---
---
---
---
---
---

?2.00
---
---
---
---
---
---
---
---
---
---
---
---
---
---
---
---
---

!7.00
---
---
---
---
---
---
---
---
---
---
---

I --- i ---
130.901 ---
I --- I ---
131.601 ---
I --- I ---
132.401 ---
I --- I ---
I --- 133.00
133.201 ---
I --- I ---
134.001 ---’
I --- I --’-
134.801 -:-
1 --- I ---
135.701 ---
I --- 136.00
I --- 1 ---
136.501 ---
I --- I ---
137.401 ---
I --,- I ---
138.301 ---
I --- I ---
I --- 139.00
139.201 ---
I --- I ---
140.201 ---
I --- I ---

i42.2oi ---
I --- I ---
I --- 143.00
143.201 ---
I --- I ---
144.201 ---
I --- I ---
145.301 ---
I --- I ---
146.401 ---
I --- 147.00
147.501 ---
I --- I ---
148.701 ---
I --- I ---
149.901 ---
I --- I ---
I --- /51.00

II I
II F I(2!O)

l@(l.0)1 J
1(5.0)

II
--- II51.1OI ---
--- II --- I ---
--- 1152.301 ---
--- II --- I ---
--- 1153.601 ---
--- II --- I ---

---
---
---
---
---
---
---
---
---
---
---
---
---
---
---

--- ii54.9oi ---
13.00 II --- I ---

I I --- 156.00
1156.201 ---
II --- I ---
1157.601 ---
II --- I ---
I159.001 ---
II --- I ---
1160.401 ---
II --- 1 ‘---
1161.901 ---
II --- 162.00
II --- I ---
1163.4DI ---
;i --- i ---
1164.901 ---

9.00 I I --- I ---
--- 1106.501 ---
--- II --- I ---
--- I I --- 168.00
--- I I68.1OI ---
--- ii --- I ---
--- 1169.801 ---
--- II --- I ---
--- 1171.501 ---
--- II --- I ---
--- I173.201 ---
--- II --- I ---
--- 1175.00175.00
--- II --- I ---
--- I 176.801 ---
---
---
7.00
---

I I --- I --:
I 178.701 ---
II --- I ---
1180.601 ---

--- II --- I ---
--- II --- 182.00
--- 1182.501 ---
--- II --- I ---
--- 1184.401 ---
--- II --- I ---

ii i

:1[.5)

---
---
---
---
---
---
---
---

;6.00
---
---
---
---
---
---
---
---
---
---
---
---
---
---
---
---
---

i8. oo
---
---
---
---
---
---
---
---
---
---
---
---
---
---
---
---
12.00
---
---
---
---

~

1(1.0)

1---
{8:::0

\8&:0

\9f3::o

I ---
I93.1O
I ---
195.30
I ---
197.60
I ---

I

2:0)
J

*

---
---
---
---
---
---
1.00
---
---
---
---
---
---

*

10.O)I

*
---
---
---
---
---
---
---
---
---
---
---
---
---

/

I

/

/

1
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M55342/1. K 1003 F S M

SPECIFICATION NUMBER: The number identifies the detai1 specification
number (indicating MIL.R.55342/l).

CHARACTERISTIC: The single-letter symbol identifies the character S-
tlc [see table 307-1) as follows:

K-. . +100 ppm/”C; 70”C maximum ambient temperature at rated
watt~ge

11--- +300 ppm/ C; 70”C maximum ambient temperature at rated
wattage

Pllll
RESISTANCE: The nominal resistance expressed in ohms is identified
by either three or four digits depending upon the resistance toler-
ance. For resistance tolerances of 1 percent and lower, four digits
are used; the first three digits represent significant figures and
the last digit specifies the number of zeros to follow. For resist-
ance tolerances of 2 percent and higher, three digits are used; the
firSt two digits representing significant figures and the last digit

I specifies the number of zeros to fol10W. For values less than 100
ohms and resistance tolerances 1 percent or better or values less than
10 ohms with resistance tolerance 2 percent or greater, the 1etter
“R” shall be used to signify the decimal point and all digits are
significant.

EXAMPLES:

lROO- - . . 10 lRO- - - - 1!7
1ORO- . . 10.0 1!70- - - lon
1000- - - loon 101- - - 100Q
1001- - - - 1, Ooon 102- - - - 1, 000!7
1002- - - - lo, ooon
1003- .

103- - - - lo, ooon
100, 000!7 104- - - - 100,900!7

1004. - - 1,000,0000 105. l,ooo, ooon

RESISTANCE TOLERANCE: The single-letter synbol identifies the resist-
ance tolerance as follows:

F. . . . *1 percent
G---- *2 percent
J. -.. *5 percent
K---- *1O percent

1-
1

TERMINATION: The single-letter symbal identifies termination mate.
rial, tYPe termination, and termination area as fol10WS:

1

Type I Materlal ITermlnatlon I Code r
I

{ area Iletters I

holderable ?retlnned Iu~e surtace I 5 r
I’rlraparound I I

Weldable Gold One surface
Solderablel Palladlumfsllver 7

I Weldable
10we surface I
kap around I ; i

Sol derablel P1atinllm/gO!d One surface
I Weldable [
Solderable

IWra? around I U I
Base metal1Izatlon Wrao around

I ibarrier metal, solder I I
Icoated I

I

LIFE FAILURE-RATE OESIG!IATION: The single-letter symbol identifies
the llfe failure rate as follows: 1 I

M . . . 1.0 percent per/1,000 ho”ys
P - . . 0.1 percent per/1,000 hours
R - - - . - 0.01 percent per/l,ODO hours

r

FIGURE 307-2. Part number example.
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,rfi~-ffir
D D

L \TERMINAL BAND
covers terminatio~~qte.rja]>.c,.u,!~d R
which are wrap around terminations.

Covers termination materials S, W, D,and T.

* Also applicable to termination,C, U and R.

Termination material designation.

Type. Material Termination area. Code letters

Solderable Pretinned One surface s
Wrap around R

kk7dable Gold One surface “w

Solderable/Weldable Palladium/silver One surface o
Wrap around

*
c

Solderable/Weldable Platinum/gold One surface T
Wrap around

,“..

Solderable Base metallization Wrap around. B
barrier metal,
solder coated

FIGURE 307-3. Established reliability, fixed ”film’ciiip”resisttirs.
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Specification Termination Dimension (inch) style
number A B c D

R ..SO +.025
-.005 .016 f.011

MIL-R-5534211 u .050 +.011 .025 +.010
-.005 -.005 .010/.040 .015 ::;?: RM05(12

S> W, T .050 y .010 II

R .050 +.025
-.005 .016 +.011

MIL-R-55342/2 u .050 :::~: .050 +.010
-.005 .010/.040 .015 ::::; RM0505

S, W, T .050 y .010 ~1

R .1OO +.025
-.00s .021 Loll

MIL-R-55342/3 u .1OO +.011 .050 +.010
-.005 -.005 .010/.040 .017 ;:% RM1005

S, W, T .100 ~1 .015 ~1

R .,50 +.025
-.005 .021 *.011

MIL-R-55342/4 u .,50 +.011 .050 +.010
-.005 -.005 .010/.040 .017 ::::; RMl505

S. W. T. .150 y .015 ~1

R .225 +.025
-.005 .022 +.013

-.012
MIL-R-55342/5 u .225 +.011 .075 +.010

-.005 -.005 .010/.040 .020 *.O1O RM2208

S, W, T .225 l_/ .015 ~/

R ,075 +.025
-.005 .021 +.011

kllL-R-55342/6 u .075 +,011 .050 +.010
-,005 -.005 .010/.040 .017 ::::; RM0705

S, W, T .075 ~/ .015 lf

1 / ,. 7”..... ,,. . .“.
1, !.4. !. 1!.. !3 .. ””,

NOTE: The pictorial views of the styles above are given as representative of the
envelope of the item. Slight deviations from the outline shown are acceptable.

FIGURE 307-3. Established reliability, fixed film chip resistors- COntinued.

●
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TABLE 307-1. Performance characteristics.

Features

esi stance temperature characteristic, PPM” C- - -, -

aximum ambient temperature at rated wattage- - - -

aximum ambient temperature at zero power dc rating

aximum operating voltage for each resistor (volts)

M5534211---------- -----------
!455342[2 ----------- ----------
145534213 ---------- -----------
M5534214-- - - -- - - - - - - - - - - - -- - -
n5534215- - - - - - - - - - - - - - - - - - - - -
M5534216-- - - - - - - - - - - - - - - - - - - -

ower rating (watts) at 70” C:

M5534211-- - - - -- - - - - - - - - - - - - - -
M5534212- - - - - - - - - - - - - - - - - - - - -
M5534213-- - -- - - - - - - - - - - - - - - - -
)45534214- - - - - -- - - - - - -- - - - - - - -
)455342/5- - -- - - - - - - - - - - - - - - - - -
i45534216- - - - - - - - - - - - - - - - - - - - -

inimum and maximum resistance values [ohms):

M55342fl
Resistance tolerance B - - - - - - - - - - - - -
Resistance tolerance F - - - - - - - - - - - - -
Resistance tolerance G - - - - - - - - - - - - -
Resistance tolerance J - - - - - - - - - - - - -
Resistance tolerance K - - - - - - - - - - - - -

!45534212
Resistance tolerance B - - - - - - - - - - - - -
Resistance tolerance F - - - - - - - - - - - - -
Resistance tolerance G - - - - - - - - - - - - -
Resistance tolerance J - - - - - - - - - - - - -
Resistance tolerance K - - - - - - - - - - - - -

i45534213
Resistance tolerance B - - - - - - - - - - - - -
Resistance tolerance F - - - - - - - - - - - - -
Resistance tolerance G - - - - - - - - - - - - -
Resistance tolerance J - - - - - - - - - - - - -
Resistance tolerance - - - - - - - - - - - - -

K

*loo

70” C

125-C

40
40
40
40
40
50

.020

.050

.100

.150

.225

.100

100
10
10
10
5.6

100
10
10
10
5.6

100

i:
10
5.6

M

*300

70” C

125° C

40
40
40
40
40
50

.020

.050

.100

.150

.225

.100

Mn
M!)
Mfl

.2 Mn

.294 MO

.47 Mn
47 Mfl
47 !4!2

.3 Mn
499 MQ
1 t4n
1 Mn
1 Mfl

307 (MIL-R-55342)
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TABLE 307-1. Performance ch.a?acteristics - Continued.

I
Features K M

I

!15534214 1
Resistance tolerance B - . - - - - . . . - . . . I 100 .5 MQ
Resistance tolerance F - - . . . - . - . . . . I 1 Mn
Resistance tolerance G . - - . . . - . - - - . . I ;: 4.7 !40
Resistance tolet-a”ce J . - . . . - - . . . . .’ - I 10 4.7 No
Resistance tolerance K - - - - - . . - - . - - I 5.6 4.7 No

1
N5534215

Resistancetolet.ante B - . . - - . . - - - . ~
Resistance tolerance F - . . . . - . . - . . . I

100 1 Mn
10 2 !40

Resist ancetolerance G . - - - . . . - - . . . . ~ 10 15 Mn
Resistance tolerance . - - - . . - . . - - - . ~ 10
Resistance tolerance K - . - - - . . - - . . . I

15 Mo
5.6 15 Mn

1
M55342/6

Resistance tolerance B . - . . . . - . - . - . - ~ 100 .3 MO
Resist ancetolerance F - . - - - . . . - . . . - I 10 .499 Mfi
Resistance tolerance G . - - - . . - - . . - - I 10 1 Mn
Resist ancetolerance J . . - - . - - - . . . . I 10 1 Mn
Resistance tolerance K . - - . . . - - . . . - . I 5.6 1 )40

I
axi mum percent change in resistance (0.01 ohm
additional allowed for measurement error): I

Therm alshockll ------ . . . . . . ..- +.5 percent i +.5 percentI
Low temperature operation- - - . - - . - - - I *.25 percent I *.5 percent
Short time overload -.. --. .-. --. .. I +.25 percent I *.5 percent
High temperature exposure. - . . . . - . . - - I *.5 perc~”t [ *1. O perc~”t
Resistance to bonding exposure - - - - - - - I *.25 Percent I +.z5 Percent
Moisture resistance- . . - - - . . . - - . . - I *.5 percent I +.5 percent
Life (2,000 hours )----- . . . . . . . . . I +.5 percent I +2.0 percent

~/ Maximum ambient temperature is 150” C.

307 (MIL-R-55342)
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SECTION 308

RESISTOR, FIXED, PRECISION

ESTABLISHED RELIABILITY

(APPLICABLE SPECIFICATION: MI L-R-122)

1. SCOPE.

1.1 -. This section covers the general requirements for hermetically sealed,
and nonhermetically sealed, high precision, low reactance, fixed resistors that
possess a high degree of stability with respect to time under severe envi~onmental
conditions, with established reliability. Resistors covered in this section have
failure rates ranging from 1 percent to 0.001 percent per 100 hours. Failure rates
are based upon 60 percent confidence on basis of life tests.

2. APPLICABLE INFORMATION.

2.1 Style selection. Hermetically sealed resistor is one in which the resistive
element IS contained within a sealed enclosure of ceramic, glass, or metal, or
combinations of both, where sealing is accomplished by material fusion, welding,
brazing orsoldering.

2.2 Power ratin
~“

Resistors shall have a reference power rating (100 p$rcent)
based upon cent nuous pull load operation at an ambient temperature of 125 C.
However these resistors styles shall be capable of operating at anypoint under the
applicable ratfng curve for the particular resistor style. At no time shall the
voltage applied to the resistor exceed the maximum voltage for the selected resistor
style.

2.2.1 Oerating per optimum performance. Resistors shall have a power rating based
upon cont~nuous pull -load operation at an ambient temperature of 125” C. For
temperatures higher than 125° C the load shall be derated in accordance with figure
308-1.

2.3 Resistive tolerances. Oesigners should bear in mind that operation of these
resistors under ambient temperatures conditions for which military equipment is
designed may cause permanent or temporary changes in resistance sufficient to exceed
their initial tolerances. In particular, operation at extremely high or low ambient
temperatures may cause significant temporary changes resistance.

2.4 Noise. When resistors are tested in accordance with MI L- ST O-202, the current
noise s-not exceed -320B maximum.

2.5 tioisture resistance. Resistors are tested in accordance with MI L- STO-202, the
change in resistance for nonhermetically sealed resistors shall not exceed ●(.05
percent *.001 n). For hermetically sealed resistors, the change fn resistance shall
not exceed ●(.01 percent ●.001 fl).

2.6 Storage shelf life. MI L-R-122 estimates a change of but not to exceed *(.0025
percent *.OUlfl) for hermetically sealed resistors and ●(.005 percent *.001fl) for
nonhermetfcally sealed resistors.

Under conditions of severe shock or vibration (or a combination of
bo;;~, w; should be.mounted i“ S.”CIIa way’ that the body of the resistor fs
restrained from movement with respect to the mounting base. It should be noted that
if clamps are used, certain electrical characteristics of the resistor will be
altered. The heat-dissipative qualities of the resistor will. be enhanced or retarded
depending on whether the clampling material is a good or poor heat conductor.

2.8 Screenin
+“

All resistors furnished under MI L-R-55182 are subject to
condition ng through thermal shock, overload testfng, and power conditioning.

308 (M IL-R-122)
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2.9 Failure rate factors. Failures are considered to be opens, shorts, or radica’
departures from initial characteristics occuring In an unpredictable manner, and in
too short period of time to permit detection th; ough normal preventative
maintenance. Failure factors are stated in MI L- HDBK-217. The failure rate factors
stated in MI L- HDBK-217 are based on “catastrophic failures” and will differ from
failure rat~s established in the specification, since the established failure rate is
based on a parameter’s failure” Of *2D p~p~~n~ ~h~”g~ j“ pe~istance to be expected
at O to 10,000 hours of life tests at rated conditions. Since MI L- HO BK-217 does not
currently specify the reliability prediction for these resistors the model established
for MI L-R-55182 should be used until these resistor styles are induced in the
handbook.

3. ITEM IDENTIFICATION (see figures 30 R-2 and 308-3).

M122 A
~

4775A75

a. Military specification number
~yy~

I I
b.

Ii
The reactance is identified by a single letter in I

accordance with table 308-1. j) I
I

c. Specification sheet !1
I

d. Resistance tolerance and life failure rate is identified by 1 1
a single letter in accordance with table 308.11.

I
e. Resistance value, temperature characteristic, and decimal point: The i
nominal resistance value expressed in ohms is identified by seven (7)
characters consisting of six (6) digits and one letter symbol. The digitsl
represent significant figures and the letter symbol represents the
temperature characteristic, decimal point location: and multi pier in I
accordance with table 308-111. All digits preceedlng and following the I
symbol letter represents significant features. Minimum and maximum
resistance values shall be specified. The standard values for every I
~e;a~clds~a~l follow the sequence specified in table 308-v for tolerances I

. . The resistance values for tolerances 0.1, 0.05, 0.01,
and 0.005 may be any value within specified limits. I

* 3.1 Performance characteristics. The performance characteristics of these
resistors are as shown In table 31S2-VI .

* TABLE 308-1. Reactance.

Frequency
II

: 10 kHz II < 1 MHz

i Code

~
A

!B
c

/0
IE

Limits Al i i Code,,

II

Limits ~/

153
<
7 10
~ 30

uncontrolled

iL 1<1
IM 173

N I 710
1P I ~30
Is Iuncontrolle(

I I I

if Maximum percentage change in the initial impedance at zero hertz
(nominal resistance) due to all reactive components for all
frequencies, up to a“d including the frequency spec; fied.

308 (M IL-R-1221
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TABLE 308-11. Resistance and failure rate designation.

Tolerance % ●

.05

.05

.05
0.1

1.0
1.0
1.0

% 1000 Hours 1 Symbol I
failure rate

,

!3:1 B
0.01
0.001 :
1.0 E
0.1 F
0.01 G
0.001 H
1.0 I
0.1 J
0.01 K
0.001 L
1.0 M
0.1 N
0.01 0
0.001 P
1.0 0
0.1 R
0.01 s
0.001 T
1.0 u
0.1 v
0.01 w
0.001 X.1

TABLE” 308-111. Resistance temperature characteristic and multi pier.

T [ n., imal point ~1 I
Itiplier Symbol

/I

Y I A
Y ;
A R / :
.4 K
B R :
B K F
c R G

I c I K I H
J
K

—

1/ See table 308-IV for RTC codes.
~j The decimal point and multiplier letter sybol representing the R(X1)

multiplier in table 308-111 is used to represent values less than 1000
ohms. The letter symbol representing the K(X1OOO) multiplier is used
for all values greater than 1000 ohms.

308 [M IL-R-122)
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TABLE 308-IV. Characteristic.

Resistance temperature character stic
[referenced to 25”C)

I

ml”C
‘p~I

Temperature “C
I ?TC 1 55 I 15 I
I code lMin ‘1 Max I Min”l Max I Mi~

65 +125 I +150 I +175 I
Max I Min [ Max [ Min I Max Min I Max

11111111 Ill II
I
IY l-o 1+5 I-1.5 13.5 I-4 I 1 I-5. I o 1-5.5 l-.5 I-7
1A 1-2.5 12.5 {1;.5 j$5 ~=~.5 ~;.5 ~1~.5 ~~.5 ~l;.5 ~;.5 {1;.5 k!5 ~
IB I-5 15

1-1o 110 l-lo 110 l-lo 110
,-15 /;5 I

1:
1-1o 110

1-2.5 12.5 I-1.5 11.5 I-1.5 11.5 1-2.5 12.5 ~~f5 ~~5 ~1~.5 ~f.5 i
E I-5 15

IF
\::.5 ~;.5 {:;.5 \g.5 I-5 15

1-1o 110
IG

1-1o 110
1-.7 13.7 I

I-12 112 I-15 115 I
.7 12.3 1.2.8 I .2 1-3.3 I-.3 I-4.1 1-1.1 1-4.5 j-1.5 I

11111111 I

TABLE 308.V. Standard resistance values for the 10 to 100 decade.

1 I 1[ I II I
I (0.5) ~ (1.0) j{(o.5) ] [1.0) ~](o.5) ](1.0)

1 I 11 1 11 1
j;:.;

I1O:2
I1O.4
I1O.5
I1O.6
I1O.7
I1O.9
111.0
111.1
111.3
111.4
111.5
111.7
111.8
112.0
112.1
112.3
i12.4
112.6
112.7
112.9
113.0
113.2
113.3
113.5
113.7
113.8
I14.0
114.2
114.3
114.5

ilo.o
1---
\:::2

\ :::5

I1O.7
1---
111.0
1---
j:::3

111.5
1---
111.8
1---
112.1
1---
j!::4

112.7
1---
113.0
I ---
113.3
1---
113.7
I ---
114.0
I ---
~:::3

I

ii21.5
1!21.8
1122.1
1122.3
I122.6
1122.9
1123.2
1123.4
1123.7
1124.0
1124.3
1124.6
1124.9
1125.2
1125.5
1125.8
1126.1
1126.4
\\;;.;

1127.4
1127.7
1128.0
1128.4
~H:.;

1129:4
1129.8
1130.1
1130.5
1130.9
1131.2

1---
123.7
1---
124.3
I---
124.9
I---
125.5
1---
126.1
1---
126.7
1---
127.4
I---
~:::0

128.7
I---
129.4
i---
130.1
I ---
130.9
I ---

II I ii I

1(0.5)1(1.0)
I

&--l--
131.6 131.6
132.0 l---
132.4 132.4
132.8 l---
133.2 133.2
133.6 l---
134.0 134.0
134.34i---
134.8 134.8
135.2 l---
135.7 135.7
136.1 l---
136.5 136.5
137.0 l---
137.4 137.4
137.9 l---
138.3 138.3
138.8 l---
139.2 139.2
139.7 l---
140.2 140.2
140.7 l---
141.2 141.2
141.7 l---
142.2 142.2
142.7 !---
143.2 143.2
143.7 l---
144.2 144.2
144.B 1---
145.3 145.3
145.9 j---

i(o.5)

~

147:0
:::.;

148:7
149.3
149.9
150.5
151.1
151.7
152.3
153.0
:;$;

154:9
155.6
156.2
156.9
157.6
158.3
159.0
159.7
160.4
161.2
;;;.;

163:4
164.2
~:;.;

166:5
167.3

II I
(1.0) ~~ (0.5) \ (1.0:

,I ,
46.4
---
4.75
---
48,7
---
49.9
.-.
51.1

52.3

53.6
---
54.9
. . .
56.2
---
57.6
-..
59.0
---
60.4

61.9
...
63.4
...
64.9
---
66.5
---

ii68.1
ii69.O
1169.8
1170.6
1171.5
1172.3
:;;;.:

1175:0
1175.9
;:;;.;

1178:7
1179.6
1180.6
1181.6
!182.5
IIB3.5
1184.5
1185.6
I186.6
1187.6
ii88.7
1189.8
1190.9
1192.0
1193.1
1194.2
1195.3
1196.5
1197.6
!198.8
II

308 (MIL-R-122)
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TABLE 30B-VI. Perfomnance characteristics.

I
Style

I
I I I

I RFPO1 I RFP03 I RFP06 I RFPID

I I I I
‘owerrating 1.3 watt 125°C~.3’;;# 125 °C~.101;;tt 85”C~.151;;tt 125”[
Minimum resistatxe I Ion
.Maximum resistance I .200 Mn I .200 Mn I .500MQ
Maximum continuous voltage / 300 v I 3:ooy

I .400Mn
I“200V I 200 v

Low temperature operation *.01 1. ●.01 +.01
Tetminal strength I *.01 ●.01 I *.01 / .*.131
Dielectric withstanding voltage \ *.01 I ●.01 ●.01 ●.01
Resistranc to soldering heat *.01 *.01 I *.01 I *.01
Moisture resistance ●.01 ● .01 ●.01
Life ! ::;2 / *.2 / *.2 ~ *.01
Shock ●.01 *.01 ●.01 +.01
Vibration high frequemy I *.01 ●.01 I ●.01 I *.01

ielectric withstanding voltage I
Atmospherelc I 300 / ~:.” \ 450 1 500
Barorieteric I 200 / 200 I 200

I
nsulation resistance (megohms] i /I
ory I 10,000
Wet

I 10,000
I 100

I 10,000
/ 100

I 10,000
100 \ 100

I

308 (MIL-R-122)
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●

I 25°C

\850c

CURVE C

I
I

I I

-60 -40 -20 0 zo 40 60 80 100 120 140 160 180 200

~bient Temperature j“ ‘c,

POWER DERATING CIJRVE

FIGuRE 308-1. Power derating curve.
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T
.325

+.030
-.025

F. 302-o
+.010
-.020

.

(SEE

.150 u

+%-l t-
-.015

r--- .010

i

MIN

f
F

‘I

(SEE NOTE 6

+ .025
-.002D1A

.075
(SEE NOTE 5) –

.010

~.olo ‘ ‘
(SEE NOTE 3)

Inches nm Inches nm
.002 0.05 .105 2.67
.010 0.25 .125 3.18
.015 0.38 .150 3.81
.020 0.51 .302 7.67
.025 0.64 .325 8.26
.030 0.76 .500 12.70
.0625 1.588 1.375 34.93
.075 1.91

NOTES:
1.
2.
3.
4.
5.

6.

Dimensions are in inches.
Metric equivalents are ~iven, for general information only.
The 1ead measurements shall be made at the point of emergence from the body.
style and placement of the standoffs are optimal
Centerline of term;”al shall coincide wi$h the centerline,of the body
within *.O1O inch.
Resistance measuring point shall be .5 +.125 inch for resistance values of 10CI
or more and .0625 +.025 inch for resistance values less than 10I2.

FIGURE 308-2. Fixed resistors, precision.

.-L-.

3
+1 ,375
-.500

A

308 (MIL-R-122)
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.

L .=?5 -J *’:62’‘ ‘
CSEE NOTE 4)

Inches mm Inches MII
.002 0.05 .125 3.18
.025 0.64 .250 6.35
.031 0,79 .325 8.26
.046 1.17 .5OO 12.70
.0625 1.588 1.500 38.10
.102 2.59

NOTES:
1. Dimensions are in inches.
2. Metric equivalents are given for general information only.
3. The end of the body shall be that point at which the body diameter equals

the nearest drill size larger than 250 percent of the nominal lead diameter.
4. Maximum length is “clean lead to clean lead”.
5. Resistance measuring point shall be .5 +.125 in’h for resistance values of 10II

or more and .0625 +.0~5 inch for’resistance values less than 10!7.

308 (MIL-R-122)

FIGuRE 308-3. Fixed resistors, precision.
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SECTION 400

/
RESISTORS, VARIABLE, ESTABLISHED RELIABILITY

Section

401. Resistors, Variable, Mi rewound (Lead Screw
Actuated), Established Reliability - - - - - - - - - - - - MI L-R-39015

402. Resistors, Variable, Non-!direwound [Adjustment
Type), Established Reliability - - - - - - - - - - - - - - M! L-R-39035

400 (cONTENTSl

400.1
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SECTION 401

RESISTORS, VARIABLE, 141REWOUN0 (LEAO SCREW ACTUATE O),

ESTABLISHED RELIABILITY

STYLES RTR12, RTR22, ANO RTR24

(Applicable specification: MI L-R-39015)

1. SCOPE. This section covers established reliability, lead-screw actuated,
wi rewound, variable resistors with a contact which bears uniformly over the surface
of a linearly-wound resistive element, when positioned by a multi turn lead-screw
actuator. These resistors are capable of full-load operation (when maximum
resistance is engaged) at a maximum ambient temperature of 85° C and are suitable for
continuous operation, when properly derated, at a maximum temperature of 150” C. The
resistance tolerance of these resistors is +5.0 percent. These resistors possess
life failure rate levels ranging from 1.0 to 0.001 percent per 1,000 hours. The
failure rates are established at a 60-percent confidence level and maintained at a
10-percent producer’s risk on the basis of life tests. The failure rate level refers
to operation at full rated voltage at 85”c, with a permissible change in resistance
of *3. O per~e”t plus the specified resolution as the criteria for failure.

2. APPLICATION INFORMATION.

2.1 Style selection.

2. 1.1 Construction. These resistors have an element of continuous-length wire,
wound linearly on a rectangular or arc-shaped core, depending upon the, style. The
sliding contact traverses the element in a circular or straight line, again dependent
upon style. The element is protected from detrimental environmental conditions by a
housing or enclosure. The lead screw head is insulated from the electrical portion
of the resistor. Oue to the reliability requirements of MI L-R-39015, processes and

●
controls lutilized in manufacturing are necessarily stringent. MI L. STO-790, “Reli-
ability Assurance Program for Electronic Parts Specific ations, ” provides for
monitoring and documentation of these requirements.

2.1.2 Selection of a safe. resistor style. The wattage ratings of these resistors
are based on opera tfon at 85 when mounterf on a 1116-inch thick, glass base, epoxy
laminate. Therefore the heat sink effect as provided by steel test plates in other
specifications is not present. The wattage rating is applicable when the entire
resistance element is engaged in the circuit. When only a portion is engaged, the
wattage is reduced directly in the same proportion as the resistance.

op~~i~~on~~” the maximum resistance is engaged). When the resistor is to
These resistors have a power rating based on full-load

be used in a circuit where the surrounding temperature is higher than 85-C, the
wattage must be reduced so as not to overload the resistor. (See figure 401-1. )

2. 1.4 Oerating for optimum per for~ance. After the anticipated maximum ambient
temperature has been determined, a safety factor of 2 applied to the wattage is
recommended in order to fnsure the selection of a resistor style having an adequate
wattage rating with optimum performance.

2. 1.5 High resistances a“d voltages. Whe~~ voltages higher than 250 volts rms are
present between the resistor circuit and grounded surface on which the resistor is
mounted: or where the dc resistance is so high that the insulation resistance to
ground IS an important factor, secondary insulation to withstand the conditions
should be provided between the resistor and mounting or between the mounting and
ground.

2.2 Mounting of resistors. Resistors with terminal type L should not be mounted
by their flexible-wire leads. Mounting hardware should be used. Printed-circuit
tYPe S are frequently terminal mounted,
high-shock and vibration environment.

although brackets may be necessary for a

401 (M IL-R-39015)
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100
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AMBIENT TEMPERATURF. IN DEGREES CELSIUS

FIGURE 401-1. Oerating curve for high-ambient temperature.

2.3 Stacking of resistors. When stacking resistors, care should be taken to
compensate for the added rise in temperature by derating the wattage rating
accordingly.

2.4 Resistance-temperature characteristic. Consideration should be given to
temperature rise and amb ient temperature of resistors under operation in order to
allow for the change in t-esistance due to resistance-temperature characteristic. The
resistance-temperature characteristic is measured between the two end terminals.
klhenever resistance-temperature characteristic is critical, variation due to the
resistance of the movable contact should be considered.

2.5 Noise. The noise level is low compared to non. wi rewound types. Peak noise is
specifimn controlled at an initial value of 100 ohms maximum. However, after
exposure to environmental tests (moisture, shock, vi bt-atio”, etc.,), a degradation to
500 ohms is allowed by specification.

2.6 Resistive element wire size. Use of wire
is not recommended for new design.

2.7 Terminals. Terminal types P, W, X, and Y
only. If weldable leads are required, they must
contract or purchase order.

size of less than .001 inch diameter

are considered to be solderable
be separately specified in the

2.8 Screening requirements. All resistors furnished under MI L-R-39015 are
subjected t 5U-hour conditioning life test by cycling at 1 watt at 25° C followed
by peak “oi~eaa”d total resistance measurements and a seal test for detection of
leaks.

2.9 Failure rate factors. Failures are considered to be opens, shorts, or radical
departures from Inltlal characteristics occurring in an unpredictable manner, and in
too short a period of time to permit detection through normal preventive
maintenance. Failure rate factors applicable to this specification are stated in
MI L- HDBK-217. The failure rate factors stated in MI L- HO BK-217 are based on
“catastrophic failures” and will differ from the failure rates established in the
specification, since the established failure rate is based on a “parametric failure”
of *3 percent change in resistance to be expected at O to 10,000 hours of life tests
at rated conditions.

401 (M IL-R-39015)
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3. ITEM IDENTIFICATION (see figures 401-2 through 401-4).

).1 Part number. The part number is used for identifying the resistor as shown on
lure TO1-2.

M39015/1- 001 F
—-.

sPECIFICATION NUMBER: The number identifies
the detail specification number (indicating
MI L-R-39015/1). +

OASH NUMBER: The applicable dash number iS
as indicated in figure 401-4 and corresponds
to the type designation as per figure 401-3. d

TERMINALS:* The single-letter symbol identi -
ies the terminals as follows: 1

L - - - Flex,

‘nsu’atedwi’e’cads .i

P - - - Printed circuit pins (base mount]
!4 - - - Printed circuit pins (edge mount)
X - - - Printed circuit pins (edge MOUnt)

(alternate configuration)
Y - - - Printed circuit pins (staggered)

(RTR12 only)

‘ai’”rerate’eve’as~
LIFE FAILURE RATE: The single-letter symbol
identifies the life
follows:

,Y --- 1.0 percent/1,000 hr
P - - - 0.1 percent/1,000 hr
R - - - 0.01 percent/1,000 hr J

‘See fiaure 401-4 for terminal availability for each style.

FIGURE 401-2. Part number example.

3.2 Type designation. The type designation is used for describing the resistor as
shown on figure 401-3.

3.2 Performance characteristics. The performance characteristics of these
resistors are as shown in table 401-1.

3.3 Preferred nominal total resistance values. The preferred nominal total
resistance values, maximum resolutions, and the applicable rated working voltage are
as follows:

T I I
\Nominal total resistance! Max resolution (Percent) I Rated working voltage ~

(ac or dc)
ohms I KIKi Z I m I R-i?i2-4 I ~——

10 I 2.2 I 1.3 ~ :.; I 2.7
20 I 2.0 I 1.0 3.8
50 I 1.3 I .80 I :77

100 I 1.1 I .51 I .62 ! ::;
200 I 0.9 I .42 .1 .55 I 12.3
500 I 0.6 .42 .51 I 19.4

1,000 I 0.5 I .36 ~ .37 I 27.4
2,000 I 0.4, I

/
.29 .30 I 38.7

I 5,000 I 0.3 .26 61.3 I
*1 O,OOO I 0.3 I .14 / ::: / 86.7

●Value based on the use of .001 -inch nominal (.0009 absolute) minimum diameter
wire (styles RTR12 and RTR22).

401.3
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RTR12 D Y 102

STYLE: The three-letter symbol “RTR” fde,,,[,, ] ~[[ T
established reliability, lead-screw actuated
wound
ident{fi~~r};~l ~hj~~~;?O~;~e. the ‘w”-digit

CHARACTERISTIC: The single-letter symbol ,,01’ide”ti.
ties the resistance-temperature characteristic of
*5O ppml”c; maximum ambient temperature of 85-C at
rated wattage, and maximum ambient operating temper.
attire of 150” C at zero load.

P

TERMINALS:* The single-letter symbol identifies the
termlna Ts as follows:

1
L - - - Flex, insulated wire leads
P . - Printed circuit pins (base mount)
W - Printed cit.cuit pins (edge mount)
X . - - Printed circuit pins (edge mount)

(alternate configuration)
Y - . - Printed circuit pins (staggered)

(RTR12 only) r

?ESISTANCE: The three-digit number identifies the
70mlnal total resistance value, expressed in ohms;
the first two digits represent significant figures
and the last digit specifies the number of zeros to
follow. (See 3.3 and the following example. )

EX4MPLE:
u

101 100 ohms
201 200 ohms
102 1,000 ohms
202 2,000 ohms

1

.lFE FAILURE RATE: The single-letter symbol identi-
fies the Ilfe failure rate level as follows:

1
M - - . 1.0 percent/l,OoO hr
P - . - 0.1 percent/1,000 hr
R . . 0.01 percent/1,000 ht-

*See fi.3ure 401-4 for terminal availability for each style.

FIGURE 401-3. Type designation example.

401 [niIL-R-39015)

401.4
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STYLE RTR12

.l15~.015 OIA SHAFT

.063 MAXIMUM
MENISCUS

E:::I!!:::”:*
FLEXIBLE LEAD TERMINAL TYPE – L

, !-

+

0

E ———
,-

NOTES:

e

.300

.010

?

.—

@l

-tL-4 .028?.002
DIA

.2502 .031

I !1
“Ill

===@-
1

.700t.ol o ~

—

[

‘T
II .500t.031

1

..052:’:;;

l--&l9ot.olo
(INCLUOES EYELETS,
IF ANY)

Inches

.002

.010

.015

.022

.025

.028

.031

.052

.058

.063

.093

.100

mm

.05

.25

.38

.56

.64

.71

.79
1.32
1.47
1.60
2.36
2.54

I .105 2.67

PRINTEO-CIRCUIT
PIN TYPE-Y.

1-.100? .010
.115
.125
.135
.190
.250
.300
.315
.500
.700

1.000
1.250

2.92
3.18
3.43
4.83
6.35
7.62
8.00

12.70
17.78
25.40
31.75

1. Unless otherwise specified, tolerance is t.005 (.13 mm).
2. The three leads are stranded wire, AklG size 28 to 30, 6.00 (152.40 mm) minimum

length; they are insulated with polytetraf luoroethylene, stripped approxi-
mately .250 1.002 (6.35 ~.05 mm] from the end, and color coded.

FIGURE 401-4. Established reliability, lead screw actuated,
wi rewound, variable resistors.

401 (M IL-R-39015)
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STYLE RTR22

TERMINAL TYPE L

‘Kfs:
(MAY BE SLOTTED)

TERMINAL TYPE P

Inches mn

.002 .05

.003 .08

.005 .13

.006 .15

.007 .18

.010 .25

.015 .38

.020 .51

.025 .64

:nches mm

.028 .71

.035 .89

.045 1.14
,050 1.27
.060 1.52
.073 1.85
.078 1.98
.093 2.36
.100 2.54

riches mm

.172 4.37

.187 4.75

.205 5.21

.235 5.97

.250 6.35

.260 6.60

.5oO 12.70

.515 13.08

.520 13.21

FIGURE 401.4. Established reliability, lead screw actuated,
wl rewound, variable resistors - Continued.

401 (MIL-R-39015)
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STYLE RTR22 - Continued

LEAD SCREW ACTUATOR

) ,“ ‘ :- $- ‘ ~

%

3 PINS

PART NO. MARKING ON
!520_;;~~

.028t .002 DIA

THIS SURFACE

7 .020
*W

3
.500
*.010

Jooj %
——., — +

/// ‘/
/

1

JOO II

/ //
# “ - +“ + ‘;;$

*y L“::’~~f$25J”J7: ,.07
MAX

.078*.020 OIA
(LoCATEO IN SHADED AREA)

TERMINAL’ TYPE W

.078 k.020 DIA

[

(LOCATED IN
SHADEO AREA)

t?

.250 MAX 73 DIA 2 HOLES

h ~~ ‘- ‘- ‘ ““i

,.. , ,i~ @y [; q ‘:,00

.500 —
*.010

w
.205

Z025
~AtilNG[ ~,5’5 q ;~” + ~3
PART NO.

TIIIS SURFACE

TERMINAL TYPE X

NOTES:
1. Unless otherwise specified, tolerance {s ?. 005 (.13 mm).

The entire slot of the actuating screw is above the surface of-the unit.
:: For types P, H, and X, normal mounting means is by use of pins only.
4. The three leads are stranded wire, AWG size 28 to 30, 6.00 (152.40 mm)

minimum length; they are insulated with polytetraf luoroethylene, stripped
approximately .250 (6.35 mm) 2.062 (1.57 mm) from the end, and color coded.

5. Dimensions not shown are the same as type L.

FIGURE 401-4. Established reliability, lead screw actuated
wl rewound, variabl e resistors - Continued.

401 (MIL-R-39015)
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STYLE RTR24

075t.025 OIA

Q 2

.419t.OIO(CENTEREO)
(LOCATEO IN SHAOEO
AREA)

MIN SEE NOTE 4

L
.375 ,020

2015
.125 ‘~ 7- :

MAx $
&u

x

q ,150
.020

?.0[0 :;: .375
4

.072 f.010
*.olr (MAY BE SLOTTEO)

- PART NO. MARKING ON
THIS SURFACE

TERMINAL TYPE L

*

J----
.125 ;7’ _

~,oo ‘d
]h41N’ ‘

LU-J p..; I I r 1
1 ,

.080J u_i .187 I .187 I
MAx T r7-iz0201 -i.020

L &375+
PART NO. MARKING oN ----f t.015

THIS SURFACE

TERMINAL TYPE P

Inches
.006
.009
.010
.015
.020
.024
.025
.035

m
.15
.23
.25
.38
.51
.61
.64
.75

Inches
.038
.04”0
.072
075

:080
.100
.125
.150

mm
.97

1.02
1.83
1.91
2.03
2.54
3.18
3.81

Inches ~
.170 4.32
.182 4.62
.184 4.67
.187 4.75
.300 7.62
.375 9.53
.419 10.84
.420 10.87

FIGURE 401-4. Established reliability, lead screw actuated,
wl rewound, varlabl e resistors - Continued.

t.o15

401 (hlIL-R-39015)
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STYLE RTR24 - Continued

L.075t.oz5 DIA
(LOCATE IN SHADED AREA)

TERMINAL TYPE w

075 t.025 DIA

i ‘ 5- - ‘i

(LOCATED IN

t-t

,125 MAx
$)24&O06 DIA

SHADED AREA)

,,- ~ .:,;+ $gq J ~ .,OO

.375
?.015

.170
k.030 -t-i .ARKIN[ t-- ;+ + +

PART NO.

THIS SURFACE .187+ .020

TERMINAL TYPE X

NOTES
1.
2.
3.

4.

5.

Unless otherwise specified, tolerance is t. 005 (.13 mm).
The entire slot of the actuating screw is above the surface of the unit.
The picturization of the styles above are given as representative of the
envelope of the item. Slight deviations from the outline shown, which are
contained within the envelope, and do not alter the functional aspects of the
device are acceptable.
The three leads are st~anded wire, AWG size 28 to 30, 6.00 [152.4 mm) mfnimum
length; they are insulated with polytetrafl uoroethylene stripped .250 ?. 062
(6.3S *1.57 mm] from the end. and color coded.
Maximum weight is 1.3 grams.

FIGURE 401-4. Established reliability, lead screw actuated,
WI rewound, variable resistors - Continued.

401 (M IL-R-39015)

401.9

Downloaded from http://www.everyspec.com



MI
L-STD-199D

-—
—

L-
—

L—
—

—
—

—
—

—
—

—
—

—
---

-–l-L+
–––––––––––-

.––––l–––––––––
––––

01
(MIL-R-39015)

Downloaded from http://www.everyspec.com



MIL.STD-199D

TABLE 401.1. Performance character stics.

Features

Max resistance temperature characteristic
inppm/”C (Refto25”C) ------ ------

Max ambfent temperature at rated wattage
(see figure 401-1)---------- -----

Max ambient temperature at zero wattage
derating [see figure 401-1) - - - - - - - - - -

Min nominal total resistance (ohms)- - - - - - -

Max nominal total resistance [ohms)- - - - - - -

Power rating (watts) ------ --------

Max percent change in resistance (*): ~/
Conditioning-- ”--------- -------
Themal shock ---------- -------
Moisture resistance - - - - - - - - - - - - - -
Shock (specified pulse) - - - - - - - - - - - -
Vibration, high frequency - - - - - - - - - - -
Resistance to soldering heat- - - - - - - - - -
Low temperature operation - - - - - - - - - - -
Low temperature storage - - - - - - . - - - - -
High temperature exposure - - - - - - - - - - -
Rotational,life (2oO cycles)- - - - - - - - - -

I Life:
I Qualification (2,oOO hr cont. to 10,000) -- -
} Failure rate determination (10,000 hr) - - - -

i @.i-mce tolercme --------------

i Insulation resistance (megohms):
I Ory ----------------- -----
~ #et (after moisture resistance) - - - - - - - -

~“Peaknoise (ohms)---------- ------

i Salt spray ------------ -------

I Resistance to solvents -------------

~Immersion --------------------

I
j Actwal t!ffetic ve-electrical travel (turns) - - -

I Dielectric withst,a”dingvoltage (volts t-m):
I Atmospheric pressure, sea level --------
I Reduced barometric pressure, 70,000 ft- - - - -

I

RTR12

*5n

85°C

150”C

10

10 kn

314

0.5
1.0
1.0
1.0
1.0
1.0
1.0
1.0

;::

2.0
3.0

●5 percent

1,000
100

Q500

No visible
corrosion

Remai? legible

No more than
3 bubbles

17 min
27 lllaX

900
350

●5O

85°C

150°c

10

10 kn

3f4

0.5
1.0
1.0
1.0
1.0
1.0
1.0
1.0

;::

2.0
3.0

*5 percent

1,000
100

QOo

Same as RTR12

Same as RTR12

Same as RTR12

20 min
42 max

!HIO
350

8.0
0.1

~/ ‘dheretotal resistance change is 1 percent or less, it shall be considered as ●(
+0.05 ohm) for values below 100 ohms.

RTR24

*5O

85-C

150”C

10

5 k~

3/4

2.0
3.0

●5 percent

1,000
100

QOo

Same as RTR12

Same as RTR12

Same “isRTR12

15 min
30 max

75’5
5.0
---

flercent

401 (MIL-R-39J15)
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SECTION 402

RESISTORS, VARIABLE, NO N- WI REWOUND (ADJUSTMENT TYPE),

ESTABLISHED RELIABILITY

STYLES RJR12, RJR24, RJR26, RJR28, AND RJR50

(Applicable specification: MI L- R-39D35)

1. SCOPE. This section covers established reliabil ity, adjustment type, non-
wi rewound, variable resistors with a contact which bears uniformly over the surface
of a non-w irewound resistive element, when positioned by a multi turn lead-screw
actuator. These resistors are capable of full-load opera tiono(when maximum
resistance is engaged) at a maximum ambient temperature of 85 C and are suitable for
continuous operation, when properly derated, at a maximum temperature of 150” C. The
resistance tolerance of these resistors is +10 percent. These resistors possess life
failure rate levels ranging from 1.0 to 0.001 percent per 1,000 hours. The failure
rates are established at a 60-percent confidence level and maintained at a 10-percent
producer’s risk on the basis of life $ests. The failure rate level refers to
operation at full rated voltage at 85 C, with a permissible change in resistance of
+10 percent as criteria for failure.

2. APPLICATION INFORMATION.

2.1 Style selection.

2 .1.1 Construction. These resistors have an element of continuous reSistive nlate-
rial (cermet, metal Tilm, etc .,) on a rectangular or arc-shaped core, depending upon
the style. The sliding contact traverses the element in a circular or straight. line
again dependent upon style. The element is protected from detrimental environmental
conditions by a housing or enclosure. The lead-screw head is insulated from the
electrical portion of the resistor. Oue to the reliability requirements of
MI L-R-39035, processes and controls utilized in manufacturing are necessarily strin-
gent. MI L- STO-790, “Reliability Assurance Program for Electronic Parts Specifica-
tions, ” provides for monitoring and documentation of these requirements.

2. 1.2 Selection of a safe. resistor style. The wattage ratings of these resistors
are based on operation at when mounted on a l/16-inch thick, glass base, epoxy
laminate. Therefore the heat sink effect as provided by steel test plates in other
specifications is not present. The wattage rating is applicable when the entire
resistance element is engage d,i.n the circuit. When only a portion is engaged, the
wattage is reduced directly in the same proportion as the resistance.

2 .1.3 Power ratinq. These resistors have a power rating based on full-load opera-

tion at 8S” C (when the maximum resistance is engaged). When the resistor is to be
used in a circuit where the surrounding temperature is higher than 85-C, the wattage
must be reduced so as not to overload the resistor. (See figure 402-1. )

2. 1.4 Oerating for optimum performance. After the anticipated maximum ambient
temperature has been determined, a safety factor of 2 applied to the wattage is
recommended in order to insure the selection of a resistor style having an adequate
wattage rating with optimum performance.

2. 1.5 High resistances and voltages. Where voltages higher than 25o volts rms are
present between the resistor’ circuit and grounded surface on which the resistor is
mounted, or where the de resistance is so high that the insulation resistance to
ground is an important factor, secondary insulation to withstand the conditions
should be provided between the resistor and mounting or between the mounting and
ground.

2.2 Mounting of resistors. Resistors with terminal type L should not be mounted
by their flexfble wire leads. Mounting hardware should be used. Printed-circuit
tYpes are frequently termfn+l mounted, although brackets may be necessarY for a
high-shock and vibration environment.

402.1

402 (MIL-R-39035)
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100
85

~ 80
a
o
-1
0 60

g
lx

; 40

:

5
a. 20

0 40 80 I 20 160 200

AMBIENT TEMPERATURF. IN DEGREES CELSIUS

FIGURE 402-1. Derating curve for high-ambient temperature.—

2.3 Stacking of resistors. Mhen stacking resistors, care should be taken to
compensate for the added rise in temperature by derating the wattage rating
accordingly.

2.4 Resistance-temperature characteristic. Consideration should be given to
temperature rise and ambient temperature of resistors under operation in order to
allow for the change in t’esistance due to resistance-temperature characteristic.
resistance-temperature characteristic is measured between the two end terminals.
Whenever. res,istance. temperature characteristic is critical, va~i~tion due to the
resistance of the movable contact should be considered.

2.5 Contact-resistance variation. The contact resistance variation shall not
exceed 3 percent or 20 ohms for characteristic C, and 3 percent or 3 ohms for
characteristics F and H, whichever is greater.

2.6 Terminals. Terminal types P, W, X, and Y are considered solderable only.
weldable leads are required, they must be separately specified in the contact or
purchase order.

The

If

2.1 Screening requirements. All resistors furnished under MI L-R-39035 .jre
subjected to a 5U -hour Conditioning life test by cycling at 3/4 watt at 25 C followed
by contact resistance variation and total resistance measurements and a seal test for
detection of leaks.

2.8 Failure rate factors. Failures are considered to be opens, shorts, or radical
departures from initial characteristics occurring in an unpredictable manner, and in
too shot-t a period of time to permit detection through normal preventive maintenance.
Failure rate factors applicable to this specification are stated in MI L- HDBK-217 (see
MI L-R-22097 data). The failure rate factors stated in MI L- Ho BK.217 are based on
“catastrophic failures” and will differ from the failure rates established in the
specification, since the established failure rate is based on a “parametric failure”
of ‘5 percent change in resistance to be expected at O to 10, OOO hours of life tests ●
at rated conditions.

402A (M IL-R-39035)
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3. ITEM IDENTIFICATION [see figures 402-2 and 402-3).

3.1 Type designation. The type designation is used for describing the resistor as
shown on igure 402-2.

3.2 Performance characteristics. The performance characteristics of these
resistors are as shown in table U2-I.

3.3 Preferred nominal total resistance values. The preferred nominal total
resistance values and he applicabl e maximum rated working voltages are as follows:

I
I Maximum rated ac or dc working

voltage per characteristic
Nominal resistance value I c, F, and I F

1 I I 1. I
I RJR12 ~ RJR24 I RJR26 ~ RJR28 ]RJR50

Oh Ins I I I [

10- - - - - - - - - - ;.; ~ 2.23 ~ ---
20- - - - - - - - - -

I 1.73 ~ 1.58
3.1

50- - - - - - - - - -
--- I 2.45 I 2.23

6:1 I 5.0 I 3.541 ;.:: / 3.54
100- - - - - - - - - - I 8.7 I

I 12.3 I l;::
5.0 I

200- - - - - - - - - -
500- - - - - - - - - -

7.071 7:75 I !::7
I 19.4 I 15.8

l,ooo ----------
1 11.1 I 12.2 I 11.1

I 27.4 1 22.3 I 15.8 I 17.3 I 15.8
2,000 ---------- I 38.7 I 31.6
5,000- - - - - - - - - -

I 22.3 I 24.5 I 22.3
I 61.3 I 50.0

10,000- - - - - - - - - -
I 35.4 I 38.8 I 35.4

I 86.7 I 70.7
20,000- - - - - - - - - -

I 50.0 I 54.8 I 50.0
I 122.0 i 100.0

25,000- - - - - - - - - -
I 70.7 I 77.5 I 70.7

I 136.0 I 111.0
50,000- - - - - - - - - -

I 79.0 I 86.6 I 79.0
I 194.0 [ 158.0 I 111.0 1122.5 ~lll. O

Megohms I I I I i

0.10- - - - - - - - - - i ?74 I 223 ! 158 1173 1158
0.25- - - - - - - - - - I 300 I 300 I 200 1274 i200
0.50- - - - - - - - - - I 300 I 300 I 200 1300 1200
1.0 - - - - - - - - - - I 300 I 300 I 200 I300 1---
2.0 - - - - - - - - - - I --- I --- ~ --- 1300 1---

402.3
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;TYLE: The three-letter symbol “RJR” identifies
=Iished reliability, adjustment type, non. wire-
~ound variable resistors; the two-digit number
ident~fies the physical size.

CHARACTERISTIC: The single-letter symbol identifies
he resistance-temperature characteristic (at 85° C
laxjmum ambient temperature at rated wattage, and
[5D C maximum ambient operating temperature at zero
oad) as follows:

C - . - +250 ppm/” C
F - . *1OO ppm/” C
H - . *5O ppmf”c

“ERM IN ALs:* The single-letter symbol identifies the
;ermlnals as follows:

L - . - Flex, insulated wire leads
P - - - Printed circuit pins (base mount)
M . . - Printed circuit pins [edge mount)
X - - - Printed circuit pins (edge mount)

(alternate configuration)
Y - . - Printed circuit pins (staggered)

(RJR12 only)

!ESIST.4NCE: The three-digit ““mber identifies the
Iomlnal total resistance value, expressed in ohms;
:he first two digits represent significant figures
lnd the last digit specifies the number of zeros to
‘Ollow. (See 3.3 and the following exampl e.)

ExAMPLE:

101 100 ohms
201 200 ohms
102 1,000 ohms
202 2.000 ohms

.IFE FAILURE RATE: The single-letter symbol identi
‘ies the life failure rate level as follows:

M - . . 1.0 percent/1,000 hr
P - . - 0.1 percent/1,000 hr
R - . - 0.01 percent/1,000 hr

r-
—

-1

*See figure 402-3 for terminal availability for each style.

FIGURE 402.2. Type designation example.

●
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STYLE RJR12

~ =;3Z

(INCLUDESSYELETS.

&-1.2mJm24p.058*m2
IFAMY I

FLEXIBLE LEAD TERMINAL TYPE - L

q

‘1

@@l

II ;le&y2
.s00
?..010

.2!30:.0s1
II

A

—.

-+ .700W+

P8!N1ED-CIRCUIT
PIN 7ERMIN4L m=f-Y

4!‘,‘,--T3

-L

J
.052?:2:

.1OO*.OIO

Inches
.002
.003
.005
.010
.015
.022
.025
.028
.031
.052
.058
.063
.093
.100
.105
.115
.125
.135
.190
.250
.260
.300
.315
.500
.700
.900

LMO
1.250

m
.05
.08
.13
.25
.38
.56
.64
.71
.79

1.32
1.41
1.60
2.36
2.54
2.67
2.92
3.18
3.43
4.83
6.35
6.60
7.62

1!%
17.78
22.86
2L40.
31.75

NOTES:
1. Unless otherwise specified, tolerance is ‘.005 (.13 mm).
2. The three leads are of stranded wire, .4WG size 28 to 30, 6.00 (152.4 mm)

minimum length; they are insulated with polytetraf luoroethylene, stripped
.250 +.o62 (6.35 +1.57 mm) from the end and color coded.

3. The picturization of the style above is given as representative of the
envelope of the item. Slight deviations from the outline shown are
acceptable.

FIGuRE 402-3. Established reliability, adjustment~e
no n-wlrewouna , varlao le reslstor~.

402 (MIL-R-39035)
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STYLE RJR24

075?.025 DIA

F ‘ ““ ‘:’]’ f

— ,100

t

.:;;N;OO 6 D 1A
.120~.025

3
135*.015 — .020

?MIN _
.100 .375 ?,015

+– ~( - -~~ .100
—

.020 T

41=J

.300 MIN

J

.187 .107
,170

~
?.020 ? ,020

? ,025 .375

PART NO. MARKING ON - ~015
THIS SURFACE

TERMINAL TYPE P

~- PART NO MARKING ON

7 rf$~~~0060’A ITHIS SURFACE

‘+
.020

1 - “

MIN

+’ ~

““id’”l-;ii

‘.075 t.025 OIA
(LOCATE IN SHADED AREA)

TERMINAL TYPE” W

FIGURE 402-3. Established reliability, adjustment type,
non-w irewound, variable resistors - Continued.

I
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STYLE RJR24 - Continued

,075 ?.025 DIA

h - = ‘+’

[LOCATED IN

t-t

-.125 MAx
.024%006 DIA

SHAOEO AREA) 3 PINS

.020 , ,-

“ ‘o+ ~+”’!il. 9
.375

*,015
— — o

.170
~.025 -t-i ~ARKING~ p::w!;l i, ,:’~ -

PART NO,

THIS SURFACE

Inches

.002

.006

.010

.015

.020

.024

.025

.072

.075

.080

.100

TERMINAL TYPE X

ml
.05
.15
.25
.38
.51
.61
.64

1.83
1.91
2.03
2.54

Inches
.105
.120
.125
.135
.170
.172
.187
.300
.375
.419
.420

.187* .020—

nun
2.67
3.05
3.18
3.43
4.32
4.37
4.75
7.62
9.53

10.64
10.67

NOTES:
1. Unless otherwise specified, tolerance is ~.005 [.13 mm).

The entire slot of the actuatfng screw is above the surface of the unft.
:: For types P, U, and X, normal mounting means fs by use .of pfn only.
4. The three leads are of stranded wire? AkfG sfze 28 to 30, 6.OO (152.4 mm)

minimum length; they are insulated with polytetrafl uoroethylene, stripped
.250 A. 062 (6.35 ~1.57 mm) frOm the end a“d C~l~r ~Oded.

5. The pfcturizatfon of the style above is gfven as representative of the
envelope of the item. Slight deviations from the o“tlfne show” ape
acceptable.

FIGURE 402-3. Establlstied reliability, adjustment type
non-w irewound, variab le resfstors - Cent nued.

402 (MIL-R-39035)
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STYLE RJR26

075 +.015 DIA

%. ‘ : ‘ :

(LOCATEDIN SHADED AREA)
3 PINS

.(75● .020
,018

1

.100 .016A,001 O!A
MIN

;;jY-
,,,, - .020 ~ ,, -Q .250

.115 y’$ ,,~
?,4Ax ,,,,,/,’,

T
% ):‘? , “’r~‘“r

.172 .0504 .125+s.010 .125A.010
MIN MAX

~z;;o ~

MARKING ON
THIS SURFACE

TERMINAL TYPE P

f
PART NO. MARKING ON THIS SURFACE

7
~~[:l~iOCl DIA

/

$L-___=
,;;8,:: *.020

.115
MAx “,. ,’8;

r’ ‘
.165

* ,020

.018
MIN

BjEJ‘3
@

21 .100

“ozold ‘

—

.;;;7’-’’L*lo--l.:; L o ‘.3

.040+ +1
~.075 ~ .015DIA
(LOCATED IN SHADEO ‘:f:4 Lloo
AREA)

FIGURE 402-3.

402 (MIL-R-39D35)

TERMINAL TYPE W

Established reliability, adjustment type, non-wirewound,
variable resistors - Continued.
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STYLE RJR26 - Continued.

.075● .015DIA

b, ,4?

(LGCATE9 IN
SHADED AREAl

~,, MAX .016& 001 DIA

T

3 PINS

7, 7,7
L~7,,fidR

y,.? .-,,1
It’ ,?J

m ‘3’”Q

.250
& .020

, ~ .,00

.165 --u
+ .020 MRAPON &“.% -J”[k L : +...O[O

THIS SURFACE
.040 A

+ .010
-015 .100

TERMINAL TYPE X

Inches
.001
.010
.015
.016
.018
.020
.030
.040
.050
.075
.100
.115
.125
.165
.172
.175
.250

ml

.03

.25

.38

.41

.46

.51

.76
1.02
1.27
1.90
2.54
2.92
3.18
4.19
4.37
4.44
6.35

. Dimensions are in inches.
;. Metric equivalents are given for general infO~ati On Only.
3. Unless otherwise specified, tolerance is f.005 (0.13 inn).
4. The entire slot of the actuatilng;lscrew must be above the surface of the unit.
5. The head of the lead screw actuator shal1 not extend beyond any edge of the

surface upon which it is mounted.
6. Mounting means are by use of pins only.

FIGURE 402-3. Established reliability, adjustment type, “non-wirewound,
variable resistors - Continued.

402A (MIL-R- 39035)
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STYLE RJR28

.0

TERMINAL TYPE P

Inches

.010

.015

.018

.020

.025
..040

.055

.2?

.38

.48

.51

.84
1.02
1.40

Inches mm
.090 2.29
.100 2.54
.130 3.30
.170 4.32
.200 5.08
.400 10.16
.500 12.70

NOTES:
1. Unless otherwfse specified, tolerance is ~. 005 (.13 mm).
2. Terminal width is .025 (.64 mm] at mounting surface.
3. The picturization of the style above is given as representative of the

envelope of the item. Slight deviations from the outline shown are
acceptable.

FIGURE 402-3. Established reliability, adjustment type,
non-w> rewound, varlab le resistors - Cent jnued.

402 (f41L-R-39035)
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STYLE RJR50

~ MOUNTING SURFACE

. ~g;g+~~$o
- OESIGN SLOT .025 f.010

OPTIONAL WIOE X .020
MIN DEEP

TERMINAL TYPE P

.001

.002

.010

.015

.016

.020

.025

.100

.110

.172

.250

m
.03
.05
.25
.38
.41
.51
.64

2.54
2.79
4.37
6.35

NOTES:
1. Unless otherwise specified, tolerances are 2.005 (.13 mm) and +0”30’.
2. Mounting means are by use of pins only.
3. The head of the actuating screw may or may not be flush with or recessed in

the body.
4. The picturization of the style above is given as representative of the

envelope of the item. Slight deviations from the outline shown are
acceptable.

FIGURE 402-3. Established reliability, adjustment type
non-w irewound, variabl e resistors - COnt nued.

402 (MIL-R-39035)
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TABLE 402-1. Performance characteristics.

I
I

Features
I
I
lMax resistance temperature characteristic
linppm/”C (Refto25”C) ------ ----

I
l14axambient temperature at rated wattage
~(seefigure 402-1)---------- ---

~“&ating (see figure 402-1) --------
ambient temperature at zero wattage

it4in nominal total resistance (ohms)- - - - -

lMax nominal total resistance (megohms) - - -

lPower rating (watts) ------------

lt4axpercent change in resistance (*): II
lConditi.ning --------------- --
l Thermal shock ----------- ----
I Moisture resistmce- - - - - - - - ----
I Shock (specified pulse) - - - - - - - - . -
! Vibration, high frequency - - . . - - - - -
I Resistance to soldering heat- - - - - - - .

I :W temperature ,,.,,g, ----------
temperature operation - - - - - - . - -

I High temperature exposure ---------
I Rotational life (200 cycles)- - - - - - - -
1 Life:
I Qualification (2,000 hr cont. to 10,000) -
~ Failure rate determination (10,OOO hr) . -

lResistance tolerance - - - - - - - - -- .-

:
IInsulation resistance (megohms):
logy ------------------ .-
1 Uet (after moisture resistance) - - - - - -

Iflax.ontact resistance variation ------
I

I

~Salt spray --------------- --

I

see footnote at e“d Of table.

RJR12

*1OO, *250

85°C

150°c

10

1.0

314

1.5 to 2.0
1.0 to 2.0
1.0 to 2.0

1.0
1.0
1.0

1.0 to 2.0
1.0 to 2.0

3.0
2.0

3.0
5.0

*10
percent

1,000
100

g or 20 ohms
character-
istic c)

Z or 3 ohms
character-
istic F)

No visible
corrosion

RJR24

,513,*1OI3,
*250

85°C

150”C

10

1.0

1/2

1.5 to 2.’
1.0 to 2.
1.0 to 2.

1.0
1.0
1.0

1.0 to 2.(
1.0 to 2.1

3.0
2.0

3.0
5.0

*10
perceflt

1,000
100

Same as
RJR12

Same as
RJR12

tyle

RJR26

50, *loo

85°C

150”C

50

1.0

1/4

1.5
1.0
1.0
1.0
1.0
1.0
1.0
1.0
3.0
2.0

3.0
5.0

*10
percent

,000
100

Same as
RJR12

iame as
RJR12

RJR28

:100, +250

85°C

150”C

100

2.0

0.3

1.5 to 2.(
1.0 to 2.[
1.0 to 2.(

1.0
1.0

1.0 :;02.(
1.0 to 2.[

3.0
2.0

3.0
5.0

●10
percent

1,000
100

Same as
RJR12

Same as
RJR12

RJR50

*100

85°C

150”C

10

1.0

i14

1.5

i::
1.0
1.0
1.0
1.0
1.0
3.0
2.0

H

*10
ercent

,000
100

ame as
RJR12

ame as
RJR12

402 (MIL-R-39035)
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● TABLE 402-1. Performance characteristics - Continued.

I

~
lResistance to solvents -----------

I
~Seal ----------------- ---

i
lActual effective-electrical travel (turns) -
I.

ioielectric withstanding voltage [volts m.):
I Atmospheric pressure, sea level - - - - - -
~ Reduced barometric pressure, 70,000 ft- - -

!“~~li~g-!!r!’~!i:c~-ounce):----- ----- -

RJR12

Remain
legible

bubbles ma>

17 min
27 max

900
350

8.0

RJR24

Same as
RJR12

Same as
RJR12

15 min
30 max

~:

5.0

Lyle

RJR26

Same as
RJR12

Same as
RJR12

10 min
25 max

600
250

3.0

RJR28

Same as
RJR12

Same as
RJR12

5 min
15 max

z:

2.0

I

=i
ame as I
RJR12 I

ame as I
RJR12 ~

15” mini

I

600 I
25n I

I
2.0 I

I

1/ I/heretotal resistance change is 1 percent or less, it shall be considered as ●( percent ~.05
ohm) for values below 100 ohms.

402.13
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SECTION 500

RESISTORS, SPECIAL

Section

501. Resistor Networks, Fixed, Film - - - -, - - - - - - - - MI L-R-83401

502. Thermistors (Thermally Sensitive Resistor)- - - - - - MI L-T-23648

500 (CONTENTS)
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SECTION 501

RESISTOR NETwORKS, FIXEO, FILM

* STYLES RZO1O, Rz020, RZ030, RZ040, RZ050, Rz060, RZ070, RZ080, ANO RZ090

[APPLICABLE SPECIFICATION: MI L-R-83401)

1.. SCOPE. This section covers fixed resistors in a resistor network configuration
having a film resistance element and in a dual-in-line, single-in-line, or flat pack
configuration. These resistors are stable with respect to time, temperature, and
humidity, and are capable of full load operation at an ambient temperature Of 70 c..
These resistors are designed for use in critical circuitrY where stability, 10n9

anfi where ease of
of the same

life, reliable operation: and accuracy are of prime importance. Thev are
particularly desirable for use where miniaturization is important
assembly is desired. They are useful where a number of resistors
resistance value are required in the circuit.

2. APPLICATION INFORMATION.

2.1 Style selection.

2. 1.1 Construction. In these resistors the resistance element consists of a film
element o~substrate. The element is formed either by deposition of’s
vaporized metal or the printing of a metal and glass combination paste which has then
been fired at a high temperature. Resistance elements are generally rectangular in
shape and calibrated to the proper resistance value by trimming the element by
abrasion or a laser beam. After calibration, the resistance element is protected by,
an enclosure or coating of insulating, moisture-resistant material (usually epoxy or
a silicone).

These resistors within a network have a power rating based on
co;;t;;o”e”operatio” at a“ ainbie”t temperature of 70”C. A power rating is
given for each resistor within the network and a power rating is given for the total
network package. The package power is equal to the individual resistor power rating
times the number of resistors within the network. If resistors within the network
are to be operated at temperatures exceeding 70 C, the resistors must be derated in
accordance with figure 501-1.

2. 1.3 Derating for optimum performance. 8ecause all the electrical energy
dissipated by a resistor is converted into heat energy, temperature of the
surrounding area is an influencing factor when selecting a particular resistor
network for a specific application. The power rating of these resistor networks is
based on operating at specific temperatures. However, in actual use, a resistor
network may not be operating at these temperatures. When a desired characteristic
and an anticipated maximum ambient temperature have been determined, a safety factor
of 2 applied to the wattage is recommended to insure the selection of a resistor
network with an adequate wattage-dissipation potential .

2.2 Resistance tolerance. Oesigners should bear in mind that operation of these
resistor networks under the ambient conditions for which military equipment is
designed may cause permanent or temporary changes in resistance sufficient to exceed
their initial tolerances. In particular, operation at extremely high or low ambient
temperatures may cause significant temporary changes in resistance.

2.3 Voltage limitations. 8ecause of the very small spacing between the resistance
elements and the connecting circuits, there are maximum permissible voltages which
are imposed. The maximum voltage permissible for each network type is shown in
table 501-1.

2.4 Noise. Noise output fs not controlled by specification, but for these
resistor types, noise is a negligible quantity. In an application where noise is an
fmportant factor, resfs.tors in these networks are superior to composition types.
Where noise test screening is indicated, it is recommended that MI L-sTo-202, method

●
308, be used.

501 (MIL-R-63401)
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NOTE:

110

100

90

00

70

60

50

40

30

20

10

-60-50-40-30-20+0 o 10 20 30 40 30 60 To eosulmlolm!lm
125

AMBIENT TEMPERATURE

This curve indicates the percentage of nominal wattage to be applied at temperatures bigher
h 70”C. However, at no time shall the appliedVCIl@~ exceed the ~=imum for each
style .

FIGURE 501-1. Oerating curve for high ambient temperature,

2.5 Moisture resistance. The resistors within the networks are essentially
unaffected by moisture. The specification allows only a 0.5 percent change in
resistance value as a result of exposure to a standard 10-day moisture resistance
test.

2.6 High frequency ap pl ication. When used in high frequency circuits (200
megahertz and above), the eff ective resistance will be reduced as a result of shunt
capacity between resistance elements and connecting circuits. The high frequency
characteristics of these networks are not controlled.

2.7 Mounting. Under severe shock or vibration conditions (or a combination of
both), resistors shall be mounted so that the body of the resistor network is
restrained from movement with respect to the mounting base. If clanps are used!
certain electrical characteristics may be altered. The heat-dissipating qualitles
will be enhanced or retarded depending on whether the clamping mater!al is a good or
poor heat conductor.

2.8 Scre-. All resistor networks furnished under MI L-R-83401 are subject to
100 percent screening through a 100-hour overload test plus a thermal shock test.
These tests are followed by a total resistance check and a visual examination for
evidence of arcing, burning, or charring.

3. ITEM IDENTIFICATION (see figures 501.2 and 501-3).

3.1 Part number designation. The part number designation is used for identifying
and describing the t’eslstor as shown on figure 501-2.

3.z Performance characteristics. Performance characteristics are shown in table
501-1.

3.3 Resistance values. Resistance values shall follow the decade of values as
shown in the fol Iowlng tabulation:

501 (MIL-R-83401)
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● I Standard resistance values for the 10 to 100 decade for 0.5%, 1.0%, 2.o%, and 5.0% resistance tolerances
Resistance tolerance

.

I
1 I I I I I I [ I I I I I I I I I I
IoIFIGIo IF IGID ;FIGIOIF/(2Go)/ o/F /(2Go)~0~FiG

l(o.5)\[l.o)\::i::~(o.5)~(l.o)~::i::~(o.5)/(l.o)~::i:;~(o.5)~(l.o)/(5io)\(o.5)~(l.o)l ~ l(o.5)/(1.0)l(2io
1(3.0)1 1(5.0

1 1 I 1 I 1 1 1 { 1 I I 1 1 )

112.301 --- I --- i18.401 --- 1 --- I27.1O[ --- I ---
112.40112.401 --- 118.70118.701 --- 127.40127.401 ---
112.601 --- I --- 118.901 --- I --- 127.701 --- I ---
112.70112.701 --- 119.IoI19.1OI --- 128.00128.00] ---

ilo.ooi lo. ooilo.ooi 15. ooi15.00i 15.ooi22.3oi --- i --- i32.8oi --- i --- i47.ooi --- i47.ooi --- i --- i68.ol
I1O.1OI --- I --- 115.20! --- I --- 122.60122.601 --- I --- I --- 133.00147.50147.501 --- 168.10168.10! ---
110.20110.201 --- 115.40115.401 --- 122.901 --- I --- 133.20133.201 --- I48.1OI --- I --- 169.001 --- I ---
I1O.4OI --- I --- 115.601 --- I --- 123.20123.201 --- 133.601 --- I --- 148.70[48.70[ --- 169.80169.801 ---
I1O.5OI1O.5OI --- 115.80115.801 --- 123.401 --- I --- 134.00134.001 --- 149.301 --- I --- 170.601 --- I ---
I1o.6OI --- I --- 116.00116.00116.00123.70123.701 --- 134.401 --- I --- 149.90149.901 --- 171.50171.501 ---
I1O.7O[IO.7OI --- 116.20116.201 --- 124.00[ --- 124.00134.80134.801 --- 150.501 --- I --- 172.301 --- I ---
I1o.9oI ---”1 --- 116.401 --- I --- 124.30124.301 --- 135.201 --- I --- I --- I --- 151.00173.20173.201 ---
111.00111 .00111.00116.50116.501 --- 124.601 --- I --- 135.70135.701 --- I51.1OI51.1OI --- I74.1OI --- I ---
I1I.1OI --- I --- 116.701 --- I --- 124.90124.901 --- I --- I --- 136.00151.701 --- I --- !75.00175.00175.0(
111.30111.301 --- 116.90116.901 --- 125.201 --- I ---. [36.10[ --- I --- 152.30 [52.301 --- 175.901 --- I ---
111.401 --- I --- 117.201 --- I --- 125.50125.501 --- 136.50136.501 ---.153.001 --- I --- 176.841176.WI ---
111.50111.501 --- 117.40117..4OI --- 125.801 --- I --- 137.001 --- I --- 153.60153.601 --- 177.701 --- I ---
111.701 --- I --- 117.601 --- I --- 126.101 ~6.lol --- 137.4o137.4~1 --- 154..2ol --- I --- 178.7o178.7ol ---
111.80111 .8J31 --- 117.80117.801 --- 126.401 --- I --- 137.901 --- I --- 154.90154.901 --- 179.6J31 --- I ---
112.00112.00112.00118.001 --- 118.00126.70126.701 --- 138.30138.301 --- 155.601 --- I --- 18D.6018D.601 ---
I12.1oI12.1oI --- 118.20118.201 ---l --- I --- 127.00138.801 --- I --- I --- I --- 156.00181.601 --- I ---

I --- I --- 139.00156.20156.201 --- I --- I --- 182.0{
139.20139.201 --- 156.901 --- I --- 182.50182.501 ---
139.701 --- I --- 157.60157.601 --- 183.501 --- I ---
140.20140.201 --- 158.301 --- I --- 184.501134.501 ---

ii2.9oi --- i --- 119.301 --- i --- i28.4ol --- i --- 140.701 --- I --- 159.00159.001 --- 185.601 --- I ---
113.00113 .00113.00119.60119.601 --- 128.70128.701 --- 141.20141.201 --- 159.701 --- I --- 186.60186.601 ---
113.201 --- I --- 119.801 --- I --- I29.1OI --- i --- 141.701 --- I --- 160.40160.401 ---’187.601 --- I ---
113.30113.301 --- 120.00 [2T3.00120.00129 .40129.401 --- 142.20142.201 --- 161.201 --- I --- IW.70188.701 ---
113.501 --- i --- 120.301 --- I --- 129.801 --- I --- 142.701 --- I --- 161.90161.901 --- 189.801 --- I ---
113.70113.701 --- 120.50120.501 --- I --- I --- 13D.001 --- I --- 143.001 --- I --- 16~.00190.90190 .901 ---
113.801 --- I --- 120.801 --- I --- 130.10130.101 --- 143.20143.201 --- 162.601 --- I --- I --- I --- 191.0(
114.00114.001 --- 121.00121.001 --- 130.501 --- I --- 143.701 --- I --- 163.40163.401 --- 192.001 --- I ---
114.201 --- I --- 121.301 --- I --- 130.90130.931 --- 144.20144.201 --- 164.201 --- I --- I93.1OI93.1OI ---
114.30114.301 --- 121.50121.501 --- 131.201 --- I --- 144.801 --- I --- 164.90164.901 --- 194.201 --- I ---
[14.50[ --- I --- 121. @l --- I --- 131.60131.6DI --- 145.343145.301 --- 165.7ol --- I --- 195.30195.301 ---
114.70114.701 --- I --- I --- 122.00132.001 --- 1 --- 145.901 --- I --- 166.50166.5131 --- 196~501 --- I ---
[14.90{ ~-- { --- ~22.10~22.10~ --- ~32.4D~32.40~ --- ~46.40{46.4D~ --- ~67.30~ --- ~ --- 197.60197.601 ---

198.801 --- I ---
iiiii iii iiiii iii Ii

501 (MIL-R-83401)
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SPECIFICATION NUMBER: The number identifies the detail specification
number (indicating MIL-R-83401/1).

CHARACTERISTIC: The single-letter symbol identifies the characteristic
Tat 70 C maximum ambient temperature at rated wattage) as follows: FIT]

v - - - - *5O ppmr:c
H.-. -*5OpCm/C
K - - - *1OO ppm/:C
M--. -*3 OOpCm/C r

RESISTANCE: The four-digit number identifies the nominal resistance
valUe, expressed in ohms! the first three digits represent significant
figures and the last digit specifies the number of zeros to follow. For
values less than 100 ohms, all di its are significant with the letter ‘“R”
representing the decimal point. ~See 3.3 and the following example.) 1

EXAMPLE:
10RO ----- 10 ohms
looo----- 100 ohms
1001 . . . . . 1,000 ohlns
1o02 ----- 10,000 ohms
1o03 . . ..- 100,000 ohms
1004 - - - - - 1,000,000 ohms r

Standard resistance values. The standard resistance values and the
resistance designators for the “J” schematic are as specified.

IiieslstancelK~ IR IIReslstancelRl 11 I
Idesignatorl(ohms) l(~hms) Ildesignatorl(ohms) l(~hms) I

I AOO1 I 82 I 130 II AO08 I 220
I A!302

I 330 I
I 120 I 200 II AO09 I 330

I AO03 I 130 I 210 II AO1O
I 390 I

I 330
I AO04 I 160 I 260 II AO1l

I 470 I
I 330 I 680

I AO05 I 180 I 240
I A906 I 180

II A012 j ~.:nkri I 3.3kn!
I 390

I AO07 I 220
II A013

1270 II
I 6.2 knl

I

Standard resistance values. The standard resistance values and the
resistance designators for the “I+”schematic are as specified.

lleslstancelKl IR IIReslstancelKl IK r
ldesj9natorl (ohms) l(~hms) Ildesignatorl(ohms) l(~hms) I

1
I 4!301 I 82 I 130 II AO08 I 220 I
I AO02

I 330
I 120 1 200 ~~ ;:0 I 330 I 390

I AO03 I 130 I 210 I 330
I AO04 I 160 I 260 II AO1l

I 470 I

I AO05
I 330

I 180 I 240 II A~12
I 680 I

I 1.5 kn I 3.3 knl
I AO06 I 180 I 390
I 4007 I 220

II A013 13k!l
1270 II

I 5.2 knl

RESISTA!JCETOLERPJCE: The single-1etter symbol identifies the resistance
tolerance as follows:

1
B----- ●.1 percent
o----- *.5 percent
F----- *1 percent
G----- *2 percent
J----- *5 percent

J

5LHEKAT1C:

‘OO’tedlines’nthe 1-----

The si”gle-letter.symbol identifies the resistor network
schematic in accordance with the drawings belOW.
schematic refer to configurations that might have additional resistors.)

FIGURE 501-2. Part “umber example.

501 lMIL-R-83401)
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STYLE RZO1O

270

ri

+.035
-.030

B

.06

.02

/, !’1

!’

.3004 ““ jy:

+J

o“
I5“ Ai .010

.310

.35

‘~R’~R’~R~R’~R~R~R ‘~~’~~’~~~

12
~ch:mati; ,,A,,5LI

67 RR RRRRR

14 13 12 11 10 9 812345s7
Schematic ,,B,,~1

Inches mm Inches m m Inches m m Inches m m Inches

.008 .20 .022 .56 .065 1.65 .135 3.43 .350

.010 .25 .030 .76 .070 1.78 .2oO 5.08 .740

.015 .38 .035 .89 ,085 2.16 .270 6.86

.016 .41 .040 1.02 .090 2.29 .3OO 7.62

.020 .51 .045 1.14 .110 2.79 .310 7.87

12345 6 7

SCHEMATIC “J”

~1 All resistors are

NOTES:
1. The picturiz ation

the i’tem. Slight
2. Pin 1 locator is

shaded area.

FIGURE

●

I

IF

equal in value.

of this style is given as representative of the envelope of
deviations from the outline shown are acceptable.
a dot, notch, or numeral 1 adjacent to pin No. 1 in the

501-3. Fixed film resistor networks.

501 (MIL-R-83401)

501.5

mm

8,.89
18.80
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u u u u SURFACE

,:;::YP28L

i I .065 ~.

270

~i

+ .035
–.030

~::3co_j

‘IR’IR’IR’IR’
1234567

Schematic ,,A,, 1/—

;;;;;;

J b:~~[CJHiTIVE

15 14 13 [2 II 10 9

M

RR RRRRR

RR RRRRR

2345678
Schemaric ,,L+,I/

R

~,

Inches m m [“ches

.008 2011.070

Schematic “ J”

“.. . . “.”

.016 .41 .110

.020 .51 .135
,022 .56 ,2OO
.030 .76 .270
.035 89 .300
.040 1:02 .310
.045 1.14 .350

Al Al1 resistor.are equal in value. .046 1.17 .830
.065 1,65

NOTES,
1. The picturiz.ation of this style is given as representative of the envelope of

the item. Slight deviations from the outline shown are acceptable.
2. Pin 1 locator is a dOt, notch, ~v numeral ~ ~~jacent to pin No, ~

shaded area.
in the

FIGURE 501-3. Fixed film resistor netwo~ks - Continued.

mm

1.78
2.16
2.29
2.79
3.43
5.08
6.86
7.62
7.87
8.89

21.08

501 (MIL-R-83401) 501.6
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STYLE RZ030

.050 TYP CENTER

DOT INDICATES
PIN I

1r006.035w SEE
NOTES 2 ~3

I

A

.020
MAX
MENISCUS

--f

,chemtic,,A,,L,,lRllRllR /R/R~R\R , gj

R;
1234567 .005 .13 .25 6:35

sc~ewtic ,,B8,LI .006 15 .265 6.73
.010 :25 .35 8,89

141312 f11098

w

.017 .43 .375 9.53

.020 .51 .825 20.96

RR RRRR

RR RFf RRR

1234567

Al All

NOTES:
1. The

resistors are equal in value.

pfcturizatibn of this style is given as representative of the

the item. Slight deviations from the outline shown are acceptable.
2. tfeasurement made to edge of terminal .
3. Measurement made at point of emergence of the lead from the body.

FIGURE 501-3. Ffxed film resistor networks - Continued.

envelope of

501 (MIL-R-63401)

501.7
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Fs-’om ‘TYLER’”’”
I

ON- ACCUUULAT1m
.020● .W3 “IA

!vJr4r.J-~ 1A ‘-,0,0

7-4 I--.olo
.049

k~

020
MAX 050 b.049 MAx

1-

.089
*.L314 .049 MAX.

.049 WAX OPTION& LEAO
CONPIGURATIOM

!,

r
($2X NOTE 61m Inches

003
.005

~Rnf44’ .008

]’l::::x::4!l,:xj2~~~R\

,049 MAx

0pT10t4AL LEAO CONFIGURATION I 23 45
(SEE NOTE 6) ~ATIc .43= ~/

.089
100

“ 135~/ALL REWSTOR$ ARc EQUAL 1# UALUE :342
NnTFT.

.mo:

.13

.20

.23

.25
.30
.33
.36
.38
.43
.51

.76
1.02
1.04
1.24
1.27
2.08
2.26
2.54
3.43
8.69

1.
2.

3.
4.
5.

6.

. . . . . .
.583 14.81Unless otherwise specified,

tolerance is f. 005 (.13 mm).
The picturization of this style is given as representative of the envelope of
the item. Slight deviations from the outline shown are acceptable.
Measurement made to edge of terminal.
Measurement made at point of emergence of the lead from the body.

pin 1 locator is a bevel or numeral 1 or a dot adjacent to pj” No. 1 in the
Shaded area.
If standoffs are located on the body,

a minimum of two standoffs are required
as illustrated. As an option, additional standoffs may be located on the bodyof the resistov network. If the
standoffs on the body are not required. optional lead configuration is

used,

FIGURE 501-3. Fixed film resistor networks - Continued.

5ol (hiIL-R-834oI)

501.8

Downloaded from http://www.everyspec.com



MIL-STD-199D

STYLE RZ050

[-’’’’”o” 1

i hO;:&NALI-EAO CONFIGURATION
(SEE NOTE 61

sCHEMATIC “C” 1/ SCNEMATIC ‘G” ~/

~-~. fl~~fl
I 234567S

I 23 45 67 8

~/ALL RE91S70RS ARE EQUAL IN VALUE

FIGURE 501-3. Fixed film resistor networks - Continued.

501.9
501 (MIL-R-834oI)
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STYLE RZ050 - Continued

Inches m m Inches m m
II

.003

.004

.005

.008

.009

.010

.012

.013

.015

.017

.020

.08

.10

.13

.20

.23

.25

.30

.33

.38

.43

.51

.030

.040

.041

.049

.050

.082

.089

.100

.135

.342

.783

.76
1.02
1.04
1.24
1.27
2.o8
2.26
2.54
3.43
8.69

19.89

NOTES:

1. Unless otherwise specified, tolerance is ~.005 (.13 mm).
2. The picturization of this style is given as representative of the envelope of

the item. Slight deviations from the outline shown are acceptable.
Measurement made to edge of terminal .

:: Measurement made at point of emergence of the lead from the body.
5. Pin 1 locator is a bevel or numeral 1 or a dot adjacent to Din No. 1 in the

shaded area.
6. If standoffs are located on the body, a minimum of two standoffs are required

as illustrated. As an option, additional standoffs may be located on the body
of the resistor network. If the optional lead configuration is used,
standoffs on the body are not required.

501 (MIL-R-83401)

FIGURE 501-3. Fixed film resistor networks - Continued.

501.10
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Style RZ060

rR~*’’””~
1

NON-ACCUMULATING

SEE NOTE 5

YH f?
.04, MAfik%4
.089 *.014 Y--11-”’’’””’L.052 MAX

it
.049 MAX

oPTIoNAL LEAO CONFIGURATION
(sEE NOTE 81

!!/JL.0+9
MAX

1-

.074
*.0 24

,0.+9 Mfi

SEE NoTE 6

OPTIONAL LEAD
CONFIGURATION

(sEE NOTE 8)

FIGURE 501-3. Fixed film resistor networks - Continued.

501.11

501 (MIL-R-83401)
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Style RZ060--Continued

mu
23456713 gfo

R

~
2

NOTES:

SCHEMATIC C

12345678 91(3

SCHEMATIC H

Inches
.003
.004
.005
.009
.D1O
.012
.014
.015
.017
.020
.024

a~nnn

3 45 67 89 10

SCHEMATIC G

m Inches mm
0.08
0.10
0.13
0.23
0.25
0.30
0.36
0.38
0.43
0.51
0.61

1.
2.
3.
4.

5.

6.
7.

8.

501 (MIL

Oimensio”s are i“ i“che~.
Metric equivalents are given for general information only.
Unless otherwise specified, tolerances are +.005 (0.13 mol.
The picturization of the styles above is given as representative of the
envelope of the item. Slight deviations from the outline shown, which are
contained within the envelove and do not alter the functional asnects of
the device, are acceptable.”

.,

Terminal centerline to centerline measurements made at point of emergence
of the lead from the body.
Measurement made at point of emergence of the lead from the body.
Pin 1 locator shall be a bevel, numeral 1, or a dot adjacent to pin No. 1
in the shaded area.
If the standoffs are located on the body, a minimum of two standoffs are
required as illustrated. As an option, additional standoffs may be
located on the body of the resistor network. If leads with standoffs are
used, standoffs on the body are mt required.

FIGURE S01-3. Fixed film resistor networks - Continued.

R-83401)

501.12

I

●

.135

.342

.983

●
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Style RZ070
~ siE non? 7“

-“”O’s 1

0(5
Olo

L8
4 ,“0

A r..--.ols
--It

, ,N$77P
-ACCUM ULATIN@

I ,.020*.003 OIA

-H-.04&:;s9

.!?u T,04,MA~~g;4-1l--o12*-
.074 +.024

L .049 MAX

-it’
.049 MAx

OPTIONAL LEAO CONFIGURATION
(SEE NOTE 8)

m’
123456

1/
SCHEMATIC c -

~/ All resistors are equal in value.

? I)-4T‘ -J--J Ixi$\
-al5 --1 I-.olo

-.049
q

020 1-.o49 MAX
MAX 030

ED74

L

a.024
.049MAX

.049UAX OPTIONU LEAD
CO16F1GURAT!OM

[SIC!? NOTE e)

12 3456

SCHEMATIC “ H “

r’lrlr
I 23 45 6

SCHEMATIC G ~’

FIGURE 501-3. Fixed film resistor networks - Continued.

501.13 501 (MIL-R-83401)
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Style RZ070 - continued

Inches m m Inches m m
.003
.004 ::: I ::$: :;:
.005 .13 .040 1.02
.008 .20 .049 1.24
.009 .23 .050 1.27
.010 .25 .074 1.88
.012 .30 .089 2.26
.014 .36 .100 2.54
.015 .38 .135 3.43
.017 .43 .187 4.75
.020 .51 .583 14.81

NOTES:
1. Uimensi”ons are in inches.
2. Petvic equivalents are given for general information only.
3. unless otherwise specified, tolerances are ~.005 (.13 nrn).
4. The picturization of the styles above is given as representative

of the envelope of the item. Slight deviations from the outline shown,
which are contained within the envelope and do not alter the functional
aspects of the device, are acceptable.

5. Terminal centerline to centerline measurements made at point of emergence
of the lead from the body.

6. Measurement made at point of emergence of the lead from the body.
7. Pin 1 locator shall be a bevel, numeral l,or a dot adjacent to pin No. 1 in

the shaded area.
8. If the standoffs are located on the body, a minimum of two standoffs are required

as illustrated. As an option, additional standoffs may be located on the body
of the resistor network. If leads with standoffs are used,standoffs on the body
are not required.

FIGURE 501-3. Fixed film resistor networks - Continued.

501 (MIL-R-83401)

501.14

.,,

I

●

●
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style RZ080

YEF’783=”0”1

!-k.049 MAX

.074 t.024

.049 MAX

‘t “<7,.,0

‘A.030::;:

k :“”J -

‘e ! I
.135::; :

I 234567
~NoN

SEE NOTE 0
i ACCUMULATING

.040:;: f’:-JTJYi2..2’&’0’ASEE NOTE 6..-

m: Iolo!.012
SCHEMATIC ~ 1/

~ ~ ~j,io49MAx fKt.049W

3 45 67 8

L.049 MAX

:::J:

1L.049 MAX
.074
.024

.049 hlAx

SCHEMATIC G “

e

OPTIONAL LIEAO CONFIGURATION

(SEE NOTE S)

SCHEMATIC Ii

~/ All resistorsare equal in value.

● FIGURE 501-3. Fixed film resistor networks Continued.

501 (MIL-R-83401)

501.15
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NOTES,
1.
2.
3.
4.

5.

6.
7.

8.

Inches
.003
.004
.005
.009
.010
.012
.014
.015
.017
.020

MIL-sTD-1990

Style RZ080 - continued

mm
.08
.10
.13
.23
.25
.30
.36
.38
.43
.51

Inches
.024
.03n
.040
.049
.950
.074
.089
.100
.135
.187
.783

mm

2.26
2.54
3.43
4.75
19.89

Dimensions are in inches.
Metric equivalents are given for general inforination only.
Unless otherwise specified, tolerances are *.005 (.13 m).
The picturization of the styles above is given as representative
of the envelope of the item. Slight deviations from the outline show”,
which are contained within the envelope and do not alter.the fmctio”al
aspects of the device, are acceptable.
Terminal centerline to centerline measurements made at point of emergence
of the lead from the body.
Measurement made at point of emergence of the lead from the body.
Pi” 1 locator shall be a bevel, numeral l,or a dot adjacent to pin No. 1 in
the shaded area.
If the standoffs are located on the body, a minimum of two standoffs are required
as illustrated. As an option, additional standoffs may be located on the body
of the resistor network. If leads with standoffs are used,standoffs on the body
are not required.

FIGURE 501-3. Fixed film resistor networks - Contjn”ed.

501 (MIL-R-83401)

501.16
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Style RZ090

,,
,,

/,””

F ‘s3’015 --i
\ 7

.187 ?.010

1 b“’’”

, !- J-
.1353,:~:

I 2345678 9 10 .030:,:::

SEE NOTE 8

~ q : :’

.100 TYP NON
.040:’f: ACCUMULATING

.020& ,003 “IA
3EE NOTE 5

+.040 :gy: ‘4

SEE

YyL _L+015,
.030+005 J: !.+410

-.015

lk k

L

.010

.049 MAx
.050 .049 NAX

oPTIONAL LEA”
CONFIGURATION
(SEE NOTE 8)

-4

234567 8910+

SCHEMATIC “ H “

1
il .049 MAx

.074 ?,024

k.049 MAX

NOTE 6

1

~.049 MAX

OPTIONAL LEA” CONFIGURATION

(SEE NOTE S)

FIGURE 501-3. Fixed film resistornetworks - Continued.

501 (t41L-R-83401)

501.17
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St.yelRZ090 - Continued

mR
1234567 s910

SCHEMATIC

~nnnn

I 23 45 67 89 10

SCHEMATIC G ~i

~/ All resistors are equal in value.

Inches

.003

.004

.005

.009

.010

.012

.014

.015

.017

.020

mm Inches m m
.0s .024 .61

.43 .135 3.43

.51 .187 4.75
.983 24.97

NOTES:
1.
2.
3.
4.

5.

6.
7.

8.

Dimensions are in j“’hes.
Metric equivalents are given for general information only.
Unless otherwise specified, tolerances are +.005 (.13 mm).
The picturization of the styles above is given as representative of
of the envelope of the item. S1ight deviations fr-cmthe cwtline shown,
which are contained within the envelope and do not alter the functional
aspects of the device, are acceptable.
Terminal centerline to centerlihe measurements made at point of emergence
of the lead frcm the body.
Measurement made at point of emergence of the lead from the body.
Pin 1 locator shall be a bevel,
the shaded area.

numeral 1, or a dot adjacent to pin No. 1 in

If the standoffs are located on the body, a minimum of two standoffs are required
as i11ustrated. As an option, additinnal standoffs may be located on the body
of the resistor “etwot-k< !f leads with standoffs are used, standoffs on the body
are not required.

FIGuRE 501-3. Fixed film resistor “etwor~ . COnti”ued.

501 (MIL-R-83401)

501.18
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SECTION 502

THERMISTORS, (THERMALLY SENSITIVE

(Applicable SPECIFICATION:

1. SCOPE.

RESISTOR) INSULATEO

MI L-T-23648)

1“1%“ This section covers the (negative and positive temperature
coefficient insulated thermistor which are use in temperature. compensation circuits
and control and measuring circuits.

2. APPLICATION INFORMATION

J 2.1 Style selection.

2. 1.1 Construction. Thermistors are manufactured from oxides of nickle,
manganese, iron, col bolt, copper, magnesium, titanium and other metals. Conductance

! of each grade is characteristic of the chemical proportions of each element and
temperature. Thermistors shall be constructed so as to provide protection agafrISt
exposure to humidity and temperature conditions by means of an enclosure or a coating
of moisture resistant insulating material.

2. 1.2 Power rating. Thermistors have a power rating based on continuous,
full-load operation at ,an ambient temperature of 25” C. If thermistors are to be
operated at temperatures exceeding 25 C, the thermistors must be derated in
accordance with figure 502-1. ,,,

m EE[
w
n. o

25 50 75 100 125 150

AMBIENT TEMPERATuRE-”C

FIGURE 502-1. Power ratings and deratinq curve.

2. 1.3 Zero-power resistive tolerance. The zero-power resistance tolerance varies
according to variations in temperature and shall be in accordance with table 502-1.

TABLE 502-1. Resistance tolerance vs temperature for each resistance tolerance.

1 I I I I I r
IF

\ sequence [Temperature (“C) ~ * Percent~ * pe~cent I * pe~~ent ~ * per~e”t I
I I

t I I I
11 I -55 10 12 I 15 I 20
12 -15 15 16 9 14

3 4
: ! 2:

7 12

/5
/2 /5I

50 :
/;;/

4 7
16 75 15 ~ 6, /9 I 14 I
17 100 17 12 17
18 125 10 / 1; I 15 1201

I

502 (MI L-T-23648)

502.1
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2. 1.4 Resistance temperature characteristic.
characteristic ot a hermlstor shall tall WI th in
For resistance temperature characteristic ratio
ratio E. use table 502-111.

The resistance temperature
the requirements specified herein.
A, B, or.C, use table 502-11. For

TABLE 502-11. Resistance temperature characteristic factors.

I I Ratio I Ratio Ratio I
Temperature “C

I

19.8 (A) ~ 29.4 (B) 48.7 (c) I

+
-55 54.9 100 ---
-15 5.77 7.3B

0
8.80

2.85 3.27 3.36
25 1.00 1.00
50

1.00
.405 I .360 I 320

75 .184 14B :116
100 .0923 ! :0675 I 047
125 .0503 I .0340 :0205

I

TABLE 502-111. Factors for determining resistance at various temperatures.

I
lTemperature “C

-
-55
-15

0
25
50
75

100
125

10-68

.615

.790

.863
1.000
1.160
1.350
1.545
1.750

B2-150

.582

.770

.847
1.000
1.170
1.370
1.584
1.800

I
180-560 16 B0-1.8 kc

~
.560 I .550
.755 I .740
.838 I .835

1.000 I 1.000
l.l Bo I 1.200
1.400 I 1.420
1.623 I 1.656
1.B60 I 1.920

.B K-12 kOi15 K- 39 ki7 i

.515

.730

.825
1.000
1.230
1.450
1.670
1.960

I .481
.712

I .814
I 1.000
I 1.210
I 1.430
I 1.670
I 1.900

EXAMPLE: Given a thermistor with a 25-C resistance of 200 ohms. find the resistance
at 75” C.

Select the factor opposite 75° C from the column headed by the resistance
range containing 220 ohms. The factor 1.400 is thus selected from the
column leaded 180-56~. Multiply 220 ohms by the factor 1.400 to obtain
the resistance at 75 C of 308 ohms.

2.3 Definitions

2. 3.1 Thermistor. A device whose primary function is to exhibit a change in
electrical resistance with a change in body temperature.

2 .3.2 Standard reference temperature. The standard reference temperature is the
thermistor body temperature at which nominal zero-power resistance is specified
(25 C).

2. 3.3 Zero-power resistance. The dc resistance value of a thermistor measured at
a specified temperature with a power dissipation of the thermistor low enough that
any further decrease in power will result in not more than 0.1 percent (OV 1/10 of
the specified measurement tolerance, whichever, is smaller) change in resistance.

2 .3.4 Resistance ratio characteristic. The ratio of the zero-power resistance of

a thermistor measured at 25° C to that resistance measured at 125” C.

502 (M IL-T-23648)

502.2
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2. 3.5 Zero power temperature coefficient of resistance.
temperature of

The ratio at a specified
the rate of change of zero power resistance with temperature to the

zero power resistance of the thermistor.

2.3.6 Negative temperature coefficient (NTC). A NTC thermistor is one in which
the zero power resistance decreases with an increase in temperature.

2.3.7 Positive temperature coefficient (PTC). PTC thermistor is one in whfch the
zero power resistance increases with an increase in temperature.

2.3.8 Dissipation constant. The ratio, (in milliwatts per degree “C) at a
specified ambient temperature, of a change in power dissipation in a thermistor to
the resultant body temperature change.

2.3.9 Thermal time constant. The time required for a thermistor to change 63.2
percent OT the total dif ference between its initial and final body temperature when
subjected to a step function change in temperature under zero power conditions.

2.3.10 Resistance-temperature characteristic. The relationship between the
zero-power resistance of a thermistor and its body temperature.

2.3.11 Temperature wattage characteristic. The relationship at a specified
ambient temperature between the thermistor temperature and the applied steady state
wattage.

2.3.12 Current-time characteristic. The relationship at a specified ambient
temperature between the current th rough the thermistor and time, upon application or
interruption of voltage to it.

2.3.13 Stability. The ability of a thermistor to retain specified characteristics
after being subjected to designated environmental or electrical test conditions.

3. ITEM IDENTIFICATION. (see figures 502-3 and 502-4)

3.1 Part number designation. The part number designation is used for identifying
and describ ing the resistor as shown in figure 502-2.

3.2 Performance characteristics.
table 5Z12-V.

Performance characteristics are as shown in

3.3 Resistance values. Resistance values shall follow the decade of values as
shown in table 502. IV.

TAa LE 502-IV. Standard resistance values for the 10 to 100 decade for
resistance tolerances 1, Z, 5, and 10 percent.

I

I

I F [1.0) K [10.0)
G (2.0)

I J (5. o)

~

I 11 / ;i-

;$
15 I i;-
16 ---
18 I 18

---
I 22

62
68
75

~

G (2:0) I I
J (5.0)

-y--f-+
---

39 I 39
43

/ i7-
;{
56

---
56

20
22
24 I --- 82 I
27

82
27

I 30
91 ---

I 33 ,1 ii- /

---
68
-..

I

I I I I I

502 (M IL-T-236481

502.3
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3.4 Failure rate factors. Failures are considered to be opens, starts, or radi, al
departures from initial characteristics occurring in an unpredictable manner, and n
too short of period of time to permit detection through normal preventative
maintenance. Failure rate factors applicable to this specification are stated in
MI L- HDBK-217. The failure rate factors stated in MI L- HDBK-217 are based on
“catastrophic faiures”.

TABLE 502-V. Performance characteristics.

lMaximum ambient temperature
I at rated wattage

lMaximum ambient temperature
I at zero wattage derating

lL3issipati0n factor
I RTH06
I RTH08
I RTH1o
I RTH22
I RTH42

[Thermal time constant
I RTH06
I RTH08
I RTH1O
I RTH22
I RTH42

lF’0Wf2P rating at 25° C
I RTH06
I RTH08
I RTH1O
I RTH22
I RTH42

l~in imum and maximum
I resistance values
I RTH06
I RTH08
i RTH1O
I RTH22
I RTH42

Features
I
lMoisture resistance
I RTH06
I RTHoB
I RTH1O
I RTH22
I RTH42

lMaxim~m percent change i“
I reslstlve values:
! Short time load
I Low temperature storage
I High temperature storage
i Terminal strength
I Resistance to soldering heat
I Vibration, high frequency
I Life
[ Thermal shock
I Immersion
I Shock
I High temperature expos”re 100
I High temperature eXPOSUre 1000

502 [M IL-T-23648)

A

25-C

25-C

5 mM/” C
10 mW/” C
15 mW/” C

. . .
---

80 seconds
!50 seconds
150 seconds

---
-..

5 watt
1:0 watts
1.5 watts

---
---

Iin i Max

68 i 56o
27 I 180
10 I 82
---1 ---
---1 ---

B I c

1
25-C 25°c

1

~
25-C

I

I
5 mW/” C I 5 mW/” C

10 mW/” C I 10 mW/” C
15 mW/” C I 15 mW/” C

. . . I ---
---

--+--=-

80 seconds I 80 seconds
250 seconds 1250 seconds
450 seconds /4S0 seconds

... ..-

.-.
~

.5 watt
1.0 watts 1 1:: ::::s
1.5 watts I 1.5 watts

...
-.. i :::

Min I Max I Min I Max

680 I 4700 17.5 kfl175 kfl
180 I 1800 12.2 kO!22 krl
68 I 330 11 kn 16.8 kG

--- I --- I --- I ---
--- I --- I --- I ---

5% / 5%
5% 5%
5% I 5%

--- ---
---

-+-==--

1

5%
5%
5%

...
---

2%
2%
1%
1%
1%
2%
5%
2%
3%
2%
1%
2%

D r

I
. . .

I
. . . I

5 mW/” C I
2.5 mW/”C I

I
---
--- I
---

60 seconds I
60 seconds I

.-.
---
---

.5 watt I

.25 watt
~
Min I!iax I

--- i--- i
10 139 knl
10 I1O knl

---
---

5%

+

2

;:
1%
2%
5%
2%
3%
2%
1%
2%
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1.

RTH06 A S 102 G

STYLE: The style is identified by the symbol RTH
T6TT5wed by a two digit number. The letters identify
general purpose thermistors and the number identifies
the physical configuration. P

RESISTANCE RATIO: The resistance ratio is identi fed
by a one letter symbol as follows:

A - - - - 19.8 *1O percent
B - - - - 29.4 *1O percent
C - - - - 48.7 *1O percent
O - - - - 0.5 *1O percent
E - - - - 0.55 *1O percent

+---

LEAO TYPE: The single letter identifies the lead
type as follows:

— S - Soldarable
!4 - Weldable

ZERO PO14ER RESISTANCE: The zero power resistance at /

In ohms is dentified by a three digit number.
The first two digits represent significant figures
and the last digit specifies the number of zeros to
follow. (See 3.3 and the following exampl e.)

EXAMPLE:
loo ----- 10 ohms
lol ----- 100 ohms
102 ----- 1,000 ohms
103 ----- 10,000 ohms
104 ----- 100,000 ohms

ZERO POWER RESISTANCE TOLERANCE: The single letter
dentifies the zero

follows:
power resistance tolerance as

F-” ---- *1 percent
G----- *2 percent
J----- *5 percent
K----- *1O percent

~: Tolerance at 25” C. See 2. 1.3 and 2. 1.4 for
tolerance deviations at other temperatures.

FIGURE 502-2. Part number example.
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Sk#!%++1.20 .285+.015 .020 f.003 .106+. OIO

NOTE:
Dimensions are in inches.

FIGURE 502-3. Thennall~ sensitive resistor axial lead.
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NOTE:
Oimensions are in inches.

Style A B c o E

RTH06 .020 +.003 .18 6.35 1.50 .26

RTH08 .025 +.003 .24 11.18 1.50 .36

RTH1O .032 i.003 .41 21.59 1.50 .45

FIGURE 502-4. Thermally sensitive resistor radial lead.

Custodians:
Army - ER
Navy - EC
Air Force - 11

Review activities:
Atmy - AR, MI
Navy - As, OS, SH
Air Force - 17, 80, 85
OLA - ES

User activities:
Arrow- AT, AV, ME
Navy - CG, MC
Air Force - 19

Preparing activity:
Army - ER

Agent:
OLA - ES

(Project 5905-1086)
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