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This specification has been approved by the Department of Defense and is man-
datory for use by the Departments of the Army, the Navy, and the Air Force.

full-scale deflection. These resistors have a
resistance of 0.5 to 20 megohms, inclusive.

1.2 Classification.

<o m e f o

1.2.1 T'ype designation.“l'he type designa-
L. T R . )
tion shail be 1n the Igilowing 1orm, and as

specified (see 3.1 and 6.2):
MFC 504
i i
’ Style Resistance
(1r.2.1.1) (1.2.1.2)

1.2.1.1 Style. The style is identified by a
three-letter symbol. The first two letters,
MF, identify high .oltage, external, meter-
multiplier, fixed resistors of the ferrule-
terminal type. The third letter identifies the

P B L,

particular physiecal dimensions.

«ens 0o D s m . 1 [ _

1.£.1.4 cesistance. 1he nominal resistance
el Ancio i ) hee o dlisens Alerid wmieen
111 OIINS 15 uesigldieu 4 Lilree-ulgiv nuin-
Lhaovr Mha Grat +wwn digite ronvacant +tha Arat
Der. 11ié NIrst two 4igiis represent uie nrst
$wurn ciomifirant Aonrae nf thoa racictanra va.
vyYWYuv D‘sl‘l‘l\'“llb 116 UiTOo wvi CILT 1L CODIOWGAILIIVT A K22
Ine tha third dicit indicates the numher of
e, the tnirg 4igit indicates ine number o1
zeros to follow

2. APLICABLE DOCUMENTS

2.1 The following documents, of the issue
in effect on date of invitation for bids, form
a part of this specification to the extent
specified herein.

SPECIFICATIONS
FEDERAL

PPP-R-585 — Boxes; Wood, Wire-
bound

PPP-B-551 —Boxes, Fiberboard,
X7 MM b Y
YYOOQ-wuicaiteld.,

PPP-B-601 -— Boxes, Wood, Cleated-
Plywood.

PPP-B-621 — Boxes, Wood, Nailed

and Lock-Corner.

n e
— Boxes, Fiber.

FSC 5905
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MIL-R-29A '

_ PPP-T-76 — Tape; Pressure-Sensi-
tive Adhesive, Pa-
per, Water Re-
sistant.

MILITARY
MII~P-116 — Preservation, Meth-

ods of.
MIL-B-10877 — Box, Wood, Cieated,
Veneer, Paper
Overlaid.

MIL-R-10509 — Resistors, Fixed, Film
(High Stability),

General Specifica-
tion for.
MIL 110547 — Liners, Case, Water-
proof.
STANDARDS
MILITARY

MIL—STD-—105 — Sampling Procedures
and Tables for In-
spection by At-
tributes.

MIL-STD-129 — Marking for Ship-
ment and Storage.

(Copies of speciﬁcations and standards required
by contractors in connection with specific procure-
ment funections should be obtained -from the procur-

ing agency or as directed by the contracting officer.)

2.2 Other publications. The following docu-
ment forms a part of this specification to the
extent specified herein. Uniess otherwise in-
dicated, the issue in effect on date of invita-
tion for bids shall apply.

-
o

OFFICIAL CLASSIFICATION COMMITTEE
Uniform Freight Classification Rules

(Application for copies should be addresged to
the Official Classification Committee. One Park Ave-
nue, at 33d Street, New York 16, N. Y.)

3. REQUIREMENTS

3.1 Detail requirements for individual re-
sistor types. Detail requirements or excep-

3.2 Qualification. Resistors furnished under
this specification shall be a product which
has been tested, and has passed the qualifica-
tion tests specified in 4.4, and has been listed
on or approved for listing on the applicable
qualified products list {see 6.3).

3.3 Definitions. For the purpose of this
e definitions shall

AT avass

cification, the fellowing
)

8.3.1 Still air. Still air is air with no cir-
culation other than that created by the heat
of the unit being operated.

3.3.2 Free space. A resistor shall be con-
sidered to be in free space when it is mounted
horizontally wnn no object closer than 12

1
~--- nnnnn - 4
inches 1o the unit, except the mounting base
which shall be no closer than 2 inches to the

unit.

3.3.3 Hot spot. The hot spot is the point
or elemental area of maximum temperature
on the external surface of a resistor.

3.4 Material. The material shall be as
specified herein. However, when a definite
material is not specified, a materiai shall be

used whlch will enable the resistor to meet
twmarmaanta nf +h

tne DEI'IO ance reguirements 0i unis speci-
P N A nansadn
fication. nu.cp* nee or approval of any con-
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3.4.1 Fume-emitting material. Material
that emits deleterious or toxic fumes at a
temnerature of 110°C. or lower shall not be

voilipoliaullc

used.

3.4.2 Ferrous material. Ferrous material
shall not be used for current-carrying parts.

3.5 Design and construction. Resistors
shall be so designed and constructed as to
meet the requirements of this specification.
Resistors shall consist of a resistance ele-
ment or series of elements of the wirewound
or film type. Completed resistors shall be
cylindrical in shape with metal end ferrules

PO = wliaroinnl

and shali be of the configuration and physical
dimensions specified (see 3.1).

3.5.1 Resistance elements.

3.5.1.1 Wirewound. Each resistance ele-
ment shall be wound on a suitable form with
resistance wire having not more than two
joints, welds, or bonds, etc., per megohm
of wire, not including those at the end of
terminals or connections between elements.
The design of the winding shall be such as
to preclude shorting of turns or arcing be-

tween turns under the potential imposed
between any adjacent turns.

3.5.1.1.1 Resistance wire. The resistance
wire shall possess a substantially uniform
cross section of conductor and insulation.
The wire shall be as free as practicable from
particles of impurity and grain growth or
other factors contributing to spot weakness.
The cross-sectional area of the wire shall
be the maximum consistent with other re-
quirements of this specification; however,
ni no case shall the nominal diameter of the
conductor be less than 0.001 inch, and the
absolute diameter be less than 0.0009 inch.

.2 Film. Film-type resistance elements

W
be resistors conforming to character-

of Specification MIL-R-10509.

3.5.2 Protective coating or inclosure. The

Source: https://assist.dla.mil --

resistor assemblies shall be protected by a
coating or inclosure of insulating and mois-
ture-resistant material which shall com-
pletely cover the exterior of the resistance
element, including connections between any
two elements or between any element and a
terminal ferrule. This material shall afford
adequate protection against the effects of
prolonged exposure to high humidities. The
protective coating or enclosure shall be such
as to minimize the establishment of leakage
paths between terminals, resulting from col-
lection of moisture film on the exterior sur-
face of the resistor.

3.5.3.1 Engagement of threaded parts.
When threaded parts are used, they shall
engage by at least four full threads.

3.5.3.2 Locking of serew-thread assemblies.
Screw-thread assemblies shall not loosen as
a result of tests specified herein.

3.5.4 Terminals. The ends of the resistance
element shall be connected to metal ferrule-
type terminals, which shall serve for me-
chanical mounting and electrical connection
by fitting into spring clips. The lead wires
from the active resistance element to the
ferrules shall be so arranged and connected
that they will be protected from being cut

Dy or placed in contact with the mounuug
clips at any angle of rotation of the unit.

3.5.5 Concentricity and parallelism of fer-
rules. The sides of the ferrules for any angle
of rotation and for a distance of 34 inch
from the outer ends shall not depart from
true para]lelism by more than a total of
0.005 inctr; The cross section of the ferrules
shall not depart from a true circular form
by more than a total of 5 percent of the

mean outside diameter. The ferrules shall
be so alined with respect to each other and

CAL1ATA AUii A TOPT wocatil LAlGd

the resistor body that the maximum permis-
sible departure from concentricity shall be
as shown on figure 1.

Downloaded: 2016-11-03T19:22Z
. Check the source to verify that this is the current version before use.



-

FIGURE 1. Mazimum permissible

3.5.6 Ferrules. Ferrules shall be of one-
piece construction and of a corrosion-re-
sistant nonferrous material or shall be pro
tected against corrosion by a coating. The

ferrule-wall thickness of all styles, excep

chall ha mnt loce than 0 N2AND inn or-

Diidil VT {IUL ITOO ULIIGII V.VUU ilivii. i v A

ruleg of stvle C resistors are rp,infor{'pd b
MILVLD VA vy av WAV Aadvvan 8a Lo ¥ 99 8 b

pressed mto mountlng clips, the minimum
ferrule-wall thickness shall be not less than
0.020 inch. If the ferrules are not reinforced,
the minimum ferrule-wall thickness shall be
0.030 inch. All ferrule edges shall be free
from burrs.

id resistance elements together, a
means sha)l be provided for locking the
segments securely together to preclude sepa-
ration or disassembly in the field. There ghall
be no relative movement among the resist-
ance elements within the housing of the
completed resistor.

ors are tested as specified in 4.6.2, there
shall be no flashover or evidence of insula-
tion breakdown.

3.7 Insulation resistance. When measured
as specified in 4.6.3, the insulation resistance
shall be not less than 1,000 times the nominal
resistance value of the resistor being tested
{(see 3.1).

3.8 DC resistance. When tested as speci-
fied in 4.6.4, resistors shall have a dc resist-
ance =+0.5 percent of the nominal resistance
specified (see 3.1).

4

(7% a
by joining a number of in--

3 ol
departure from concentricity.

T

3.9 Short-time overioad. When testea as

3.10 Temperature rise. When resistors are
tested as specified in 4.6.6, they shall operate
continuously without having a hot-spot tem-
perature in excess of 110°C, If impregnating
compounds are used, there shall be no leak-
age or external displacement of any of the
compounds, regardiess of the mounting posi-
tlon, at any ambient temperature up to and

2 11 agictanra_tamnaratinra vnharantarictin
Ued A AVCUOIIOWALILVL D‘—lllyclﬂl«mc WAIGAGALULVTAIDVAL.
When resistors are tested as specified in
4.6.7, the resistance change shall not exceed

+0.02 or —0.005 percent (+200 or —50
parts per million) per degree centigrade.

3.12 Thermal shock. When resistors are
tested as specified in 4.6.8, there shall be no
evidence of chipping, crazing, cracking, or
spalling of the exterior coating or enclosure.
There shall be no evidence of other me-
chanical damage. The permanent change in

e ot chiall and oo Y
reSiSte shall not exceeu 0. 5 percermnt.
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exceed 0.2 percent.

g
=
Q
e ]
[}
ol
[
=
(e
o+ ¢

3.14 Salt-water-immersion cycling. When
resistors are tested as specified in 4.6.10,
there shall be no evidence of mechanical

Source: https://assist.dla.mil -- Downloaded: 2016-11-03T19:22Z - .
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x.

damage. The permanent change in resistance
shall not exceed 1 percent.

3.15 Vibration. When resistors are tested
as specified in 4.6.11, there shall be no evi-
dence of mechanical damage. The change in
resistance shall not exceed 0.5 percent. The

AtV dt. Al dn o AN YA 3 PRI
aielecuric s dnalng VU]Ld.ge ana lllbuld‘
$3An waariatanna ochall ha ne annanifinld v 2 8
ti0ni Tresistance Sinaua ©O€ a3 specined inn 0.9
Q“R Q q YDO“O"#"‘,A""
LI Ul JDJHUUUIVLA -
O 1L O rnecmatder Al Cacaal o L § § 4 "GP S S
Q.10 DECUIILY Ul 1TI1IUItd. YVIICH IESISLOLS
awn tnatnd ac enanifind in AR TO 4thava ahall
are iesied as Specined int 4.9.44, Uiere 3nau
ho nn chiftine or longenino af aither forrnls
De ne sniiting or logsening o1 either ierrule

or visible relative movement of any of the
components of the resistor.

3.17 Mechanical strength. When resistors
are tested as specified in 4.6.13, there shall

be no evidence of mechanical damage.

3.18 Marking. Resistors shall be marked in

MIL-R-29A

accordance with Standard MIL-STD-130.
The type designation and manufacturer’'s
name or code symbol shall be marked on one
ferruie (see 3.1), and the maximum rated
voitage and current on the other ferruie
(see 3.1). There shall be no space between
the groups of letters and numbers which
n-cko“

[S22Y7 9 #4

3.19 Workmanship. Resistors shall be pro-
cessed in such a manner as to be uniform
in quality and shall be free from corrosion,
cracks, rough edges, and another defects that
will affect life, serviceability, or appearance.

2101 Qaldpmismes hown anldawisie io an

O.hved LOWGETITIY. vyvii€ll 301GEriNg IS e~
nloved, onlv noncorrosive fluxes ¢
ed, only nonco rrosive fluxes sh
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P Sl Y
used unless it can

after soldering. Electrical connections shall
be mechanically secure before and electrically
continuous after soldering.

(ALTERNATE POSITIONS
L MIN FOR MARKING) AN

/N |

AN / | V: T 6 — .\,
== N\ E "N ¢ Dot -
<2 WA bl 1\ B )
= JAVE' L \& S
L [ ] \-T-/
s A —> ‘
3 B -

FIGURE 2. Resistor styles MFA, MFB, MFC, MFD, MFE, and MFF.
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Dimensions
Stvle A Max. BL1/82 | Ct1/64(dla) | D 1/64 (din) E(dia) F
Min. ‘ Max.
MFA 81146 9284, 194 1204, 1346 | 184 3364 = L4y
-r a0 Qs 1n/A 125, 18/ . 10/ o 33/, =+ 14,
MErD 4716 0Y32 1784 12564 /18 1718 784 — /84
MFC 2542 21844 186 1.0 1144 1% 3%84 * Vas
, .+ 0.010
MFD 13% 16%: 1%: Wi 1%0 YA 0000
+ 0.010
MFE 20V 23V% 1%2 6 %0 12 _ o.000
MFF 27% 301% 1%%2 136 1% 1 + 33;?)
1. All dimensions in inches.
2. These resistors should be supported by ferruleterminals only.
FIGURE 1.—Continued
Nominal perform.any .of the mspectnops set .forth in
Tyve resistance Rated voltage the specification where such inspections are
designation in megohms in kilovolts deemed necessary to assure supplies and
MFCB504 0.5 0.5 services conform to prescribed requirements.
MFCB804 0.8 0.8
MFC105 1.0 1.0 4.1.1.1 Test equipment and inspection fa-
.0 1.0 e . . . s
MFB105 1.9 < r eilities. Test equipment and inspection facili-
MFB1b65 1.0 1.0 P
MFR205 2.0 2.0 ties shall be of sufficient accuracy, quality,
MFB265b6 2.5 2.6 and quantity to permit performance of the
MFB305 . 30 3.0 required inspection. The supplier shall estab-
.x. MFBS355 : 3.5 3.5 . . . . . .
= MFASSS b 35 lish ca].xbrat%on of inspection equipment to
MFA405 4.0 4.0 the satisfaction of the Government.
MFAbL0b 5.0 5.0
MFA805 6.0 6.0 4.1.1.2 Additional inspection. Nothing
MFD106 :g'g ig'g specified herein shall preclude the supplier
MFE156 , on from takine such additional samnples and
MFFZOG 20.0 20.0 et X Viidai UQAPITS Giiv
making such additional inspection as he may
FiGure 2—Continued.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection.

3
]
3
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AU Ui A VL dlsdeas
.

ments as specified herem. Except as other-
wise specified, the supplier may utilize his
own or any other inspection facilities and
services acceptable to the Government, In-
spectlon records of the examination and tests
shall be kept complete and avallable to hhe

ce of al

deem necessary or desirable to assure con-
formance of the resistors to this specification.

4.1.2 Government. Acceptance of the re-
sistors shall be based upon verification by
the Government of the supplier’s compliance
with the requirements of this specification.
The Government may, at its option, repeat
any or all of the inspections specified herein

(fonns € AN
\S€€ 0.4,

4.2 C]ncc‘i ocatinn of

.
inananfin Mo
. AMBARIAIAGAL VAV AR va

umybbulvrh A XLC

amination and testing of resistors shall be
classified as follows:

120 a4l

Y o PO,
Qualifi

I Y 5 s a

cation inspection (see 4.4)

N
—
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a
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(b) Acceptance inspection (see 4.5).

1. Inspection of product for de-
livery (sce 4.5.1).

4.3 Inspection conditions. Unless otherwise
specified herein, all inspection shall be made
at room ambient temperature, relative hu-
midity, and pressure.

MIL-R-29A

"
@]

as spec1ﬁed in thc appendm to this specifi-
cation.

4.4.2 Test routine. Sample units will be
subjected to the qualification inspection speci-
fied in table 1, in the order shown.

Taste 1. Qualification inspection
Requirement Method
Examination or test paragraph paragraph

Visual and mechanical examination ............ 3.1, 3.4 to 4.6.1

3.5.7, incl.

3.18 to

3.19.1,

incl.
Dielectric withstanding voltage ............... 3.6 4.6.2
Insulation resistance ............cceveen.. T 3.7 63"
DC resist@nce .....c.oveirieiienecnnnonennren: 3.8 4.6.4
Short-time overload .......covvvvverniannnn 3.9 ‘ 4.6.5
Temperature rise ......oeeevriienenneronnenns 3.10 4.6.6
Resistance-temperature characteristic .......... 3.11 4.6.7
Thermal shock .....cciviniiiiiieiniinnes 3.12 4.6.8
Temperature eycling ........o.cvvvianinn, 3.13 4.6.9
Salt-water-immersion cyc]mg ................. 3.14 4.6.10
Vibration ...iiiiiiiiii i e 3.15 4.6.11
Security of ferrules ....... ... ... . 3.16 4.6.12
Mechanical strength ........... ... ... ... .... 3.17 4.6.13

4.3.3 Failures. Failure of any sample unit
in any test will be cause for refusal to grant
qualification.

4.5 Acceptance inspection.

A » e b 4 _ __ar_ _ £ _ _ 3. . _a £ Yy ¥
4.,0.1 1'nspeczwn 0] proauct jor aeuvery.
Tocmankine ~f wend £rze Anlivawe chall ann
1nspeciion of prodatuct for delivery shall con-

resistors of the same style produced under
essentially the same conditions, and offered

for inspection at one time.

4.5.1.2 Group A inspection. Group A in-
spection shall consist of the examinations
and test specified in table II, and shall be
made on the same set of sample units, in
the order showm. Statistical sampling and
inspection shall be in accordance with Stand-
ard MIL-STD-105 for ordinary inspection.
The acceptable quality levels (AQL) shall
be as specified in table II. Major and minor
defects shall be as defined in Standard MIL-
STD-105.

Source: https://assist.dla.mil --,Downloaded: 2016-11-03T19:22Z
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TABLE I1. Group A inspection

- AQL (percent defective)
Examination or test Requirement Method Defect
naragraph paragraph classification Major i Minor
Yicizal and mmanhanical avamina. A0 -, ey
Vlbua anu medaanica; examina 4.6.1
tion: ’ |
Body and mounting dimensions ..} 3.1 and 3.5 .. Major ' l
Marking ! ... ...l 3.18 .. Major F 1.0 F 4.0
Concentricity and parrallelism of
ferrules ............. ... 3.b.b . Major | {
Workmanship .................. 3.19 and 3.19.1 Major or minor J J
DC resistance ............ciiunnn 3.8 4.6.4 Major 1.0

_lilarl;iné defects shall be charged only for lllegible, incorrect, or incomplete marking.

noaond tha araiin tarantina 1
passea uie group A INSpeclion, unieésSs un
lovernment concidere it more nractical
NAV Y LA AAAdACAS NV AAIAUC L O 4 Vi AQAvVINVGIL

l Reguirement [ Method
Test i paragraph I paragraph
L I
Dielectric withstanding voltage ............... I 3.6 | 4.6.2
Insuiation resistance ............ s l 3.7 l 4.6.3
Short-time overload ..........c.ociievnnnranns 3.9 4.6.5
Resistance-temperature charactenstxc ........ l 3.11 } 4.6.7

4.5.1.3.1 Sampling plan. The sampling plan
shall be in accordance with Standard MIL-
STD-105 for small-sample inspection. Unless
otherwise specified herein, normal inspection
.gshall be used at the start of the contract.
For small-sample reduced inspection proce-
dure, R~1 shail be used. The AQL shall be

4.0 (percent defective), and the inspection
Tooo -1 L1 L T O Lo o ammnn and $imladaead
ievel 8naii peé Lo 10r normal and tignienea
Imenantinn and T2 Ffar »adninnd Iincnartinn
111> CULIULL, Qllu VU 1VUI 1TUULTU 1D pPTLLIvVii.

4.5.1.8.2 Disposition of sample units. Sam-
ple units which have passed all the group B
inspection and which are still within the
initial resistance tolerance may be delivered
on the contract or order, if the lot is accepted.

be made on sample unit elected from lots
that have passed groups A and B inspection.

4.5.1.4,1 Sampling plan. Three sample

units of the highest resistance value in the
largest style for which the supplier holds
qualification and which were produced dur-
ing the last 12 months shall be selected and
inspected annually in accordance with ta-

4.5.1.4.2 Disposition of sample units. Sam-
nla ymite swhinh haun . Lo amesen
JIC UuiliiLs wiii 11 LO group

contract or order.

4.5.1.4.3 Noncompliance, If a sample fails
to pass group C inspection, the supplier shall
take corrective action on the materials or
process, or both, as warranted, and on all
units of product which can be corrected and

wmch were manufactured under essentxally

matariala mrnnactns atn owmd sslkliale oea oo

liialeriais, prouesses, ewd., ana wnicn are con-
idered anhiect to the same lava  An
aNAT A [S AR “wJ VIIT OQiIT 4AUL T, LALT

-
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TABLE IV. Group C inspection !

Requirement Method
Test paragraph paragraph
DC resistance ...t iieir i iienneennaanans i 3.& 4.6.4
Temperature TiSe .........o.vvn... s ! 3.10 4.6.6.
Thermal shock ... . . . . i 3.12 4.6.8
Temperature cycling .........civiiiieninn... 3.13 4.6.9
Salt-water-immersion cycling ................. 3.14 4.6.10
Vibration .......... ettt 3.15 4.6.11
Security of ferrules ...............coviveunn. 3.16 4.6.12
Mechanical strength .......................... 3.17 4.6.13
1 No defectlve unitas wil] be aliowed In any of the tests
rective action has been taken, group C in- (a) Special preparations or conditions
spection shall be repeated on additional sam- —a metal band 14 inch wide (14
ple units (all inspection, or the inspection inch wide for style C) shall be
which the original sample failed, at the op- centered and tightly clamped at
tion of the Government). Groups A and B the midpoint of the resistor body.
SromAand: e PO ) R PUIPRY U5 SN Ry | h P
inspeclion may pe remnstituiea; nhowever; . .
nal acceptance shall be withheld until the (b) Magnitude of test voltage—twice
drdica a PLralilt oSiiall VT wiluliliiciu Uilliull ullc
group C reinspection has shown that the i the rated voltage plus 1,000 volts.
corrective action was successful, In the event (oY Nature nf natandial  on
. . \L) Jdvalult Ul puwiluiai-—adl.
of failure after reinspection, mformatmn
concerning the failure and the corrective ac- (d) Points of application of test volt-
tion taken shall be furnished to the contract- age—between each Ierrule and
ing officer. the metal clamping band.
E 0 Toemontian o F o e o o (e) Measurements after dielectric-with-
y Geoes SIBPERLITC GF pTOPEI WSS JOr 68 standing-voltage test—resistors
livery. Sample items and packs shall be se- . .
shall be examined for evidence
lected and inspected in accordance with f flashover or insulation break
0 r -
Specification MIL-P-116 to verify conform- -
down.
ance with requirements in section 5 of this
specification. .
4.6.3 Insulation resistance (see 3.7). Re-
4.6 Methods of examination and test. sistors shall be tested in accordance with
method 302 of Standard MIL-STD-202. The
A1 Vienin] rmed smonhaminnl pammimnating following details shall annlv:
“4.0.1 V¥ tSult ew JTrLeciiarnicwt cawrfrevrtwieore, o rFreg
Resistors shall be examined to verify that
the materials, design, construction, physical (a) Test-condition letter—B or C,
dimensions, marking, and workmanship are whichever is practicable.
in accordanc; 1w1§h4 tre ;grgxca_\bkla r;citglrte- (b) Special preparations or conditions
ments (see 3.1, 3.4 to 3.5.7, incl, 3.18 to —a metal band 14 inch wide (%
3.19.1, incl.). inch wide for style C) shall be
4.6.2 Dielectric withstanding voltage (see centered and tightly clamped at
P A A AR the midpoint of the resistor body
J.0 /. INESISWIS Nlldll DE Lesied 11 accoraarlce
with method 301 of Standard MIL-STD- {0) Paintea of measurament—_hsotwoon
Vil 1HICTLIIVU OVl Ul Jtbaliualu lilir—mo 4L U AL/ 4 Uilivw Uil daavasui ity LA AR Y )
202. The following details and exceptions each ferrule and the metal clamp-
shall apply: ing band.

©
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4.6.4 DC resigtance (see 3.8).

4.6.4.1 Qualification inspection. Resistors
shall be tested in accordance with method
303 of Standard MIL-STD-202. The fol-
lowing details shall apply:

7 A

NS4 AL . Al emmnOiIMITY 0
aj) Limiv OI error Oi measuliiiy ap-
paratus—0.1 percent, maximum.

(b) Test voltage—100 volts dc, maxi-
mum.

4.6.4.2 Acceptance inspection. A dc supply
of twice the rated voltage specified (see 3.1)
shall be applied to the resistors for a period

- L _ 1 -1 e ~ o
of 1 second. Resistors shall then be sub-
jected to the test specified in 4.6.4.1.

in 4.6.4. A dc supply of twice the ra v
age anecified (gee 3,1) shall then be apnplied
e specified (see 3.1) sghall the DD
to the resistors for a period of 30 minutes
in free space and still air at an ambient tem-

perature of 25°C. Thirty minutes after re-
moval of potential, resistors shall again be
measured for dc resistance as specified in
4.6.4. At the end of this test, resistors shall

be examined for evidence of arcing, burn-
ing, or charring, or other damage (see 3.9).

rated voitage specified {see 3.
2 Th

using the thermocouple method with a ther-
mocouple having wires no latger in diameter
than 0.010 inch (No. 30 AWG). Resistors
shall be horizontally mounted during this

test with the thermocoupie junction resting
41 b -
L

n the hot spot an
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3
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<
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4.6.7 Resistance-temperature characteris-
tic (see 8.11). Resistors shall be tested in
accordance with method 304 of Standard

ad o) R B 3

MIL-STD-202. The following details shall

ire—room ani-

Y T mcsrne 4 AanAd Lhirnhhand +acéd +a aen
(D) LOWeslL ania nignest test iempera-
o] Q
tures— —55°C, +110°C.

4.6.8 Thermal shock. Resistors shall be
measured for dc resistance as specified in
4.6.4 and then placed in an oven which has
been heated to a temperature of 85°C. A dc
supply of the rated voltage specified (see
3.1) shall be applied to the resistors for a

period of 1 hour. Within 5 seconds after re-
moval of potential, resistors shall be removed

the surface moisture removed. One hour
after removal from the bath, the dc¢ resist-
ance shall again be measured as specified in
4.6.4 and compared with the initial resist-

ance value. The resistor be ex-
e

w
w
o)
o
5o
o
[¢]
o]

avminad fasw airidann ~ Alhirmnine 3

amined for evidence of uhxppx 1g, Crazing
cracking, or spalling of the exterior coating
or enclosure, and for other mechanical dam-

a
age (see 3.12).

4.6.9 Temperature cycling (see 8.18). Re-
sistors shall be tested in accordance with
method 102 of Standard MIL-STD-202. The
following details and exceptions shall apply:

again be measured as specified
in (a) above, and then examined
for mechanical damage.
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f five daily cyc Sp ied in 4.6,
Each daily cycle shal bc fol]owed by a con-
ditioning period wherein the resistors are
maintained, without load, at a temperature
of 25° == 5°C. for a period of not less than
12 hours nor more than 24 hours. Testing
may be discontinued at any time resistors
Chaﬁg’e in I'eSlde.I_lce more Eﬂdn L!ld.L d.HOWEU
by the applicable requirements.

4.6.10.

[
)

aily cycle.
Step 1. Resistors shall be placed in a
dry oven maintained at a
temperature of 85° =+ 2°C.
A dc supply of the rated volt-
age specified (see 3.1) shall
be apphed to the resistors for
na A

n i Af 1 haniw Tearmad:
a pv Uu Ul 4 11vux. Auuucux-
a ely after removal of this
potential, the dc resistance

shall be measured while the
resistors are in the oven.

Step 2. Within 5 seconds after removal
from the oven, resistors shall
be immersed for a period of

1 onr in a2 caturatad anlutinn
4 JAVUL 1l & ODAavUl OULOU OocVIULWIVLL
of sodium chloride maintained

I+‘

at a temperature of 85°
2°C. Within 5 seconds after
removal from this bath, re-
sistors shall be immersed for
a period of 1 hour in another

saturated SOIUB]OH of somum

chloride maintained at a tem-
perature of 0° +4,C. Resistors
shall then be thorourzh]v and
quickly washed in tapwater
and all surfaces wiped or air

blasted clean and dry.

supply of the rated Voltaqe

specified (see 3.1) shall be
applied to the resistors for a

4.6.11 Vibration (sec 3.15). Resistors shall
be tested in accordance with method 201 of
Standard MIL-STD-202. The following de-
tails and exception shall apply:

(a) Measurements prior to vibration—
dc resistance measurement (see -

AL AN
4.0.4).

{(b) Method of mounting—resistors
shall be mounted by securely
clamping the ferrules to the vi-

nfiny nlatfasern

e
Dlauvionl }JLGLLUI i1,

(¢) Tests and measurements after vi-
bration—dc resistance measure-
ments (see 4.6.4), d1e1ectr1c-w1th—

ctandine-voltaoe test (ge 21
Standaing-voiltage test (see 4.v.4),
and insulation-resistance test (see

ng insulation-resisiance test (see
4.6.3). Resistors shall then be ex-

amined for evidence of mecham-
cal damage.

4.6.12 Security of ferrules. One ferrule of
the resistor shall be clamped in a fixed posi-
tion and a torque of 5 inch-pounds applied
to the other ferrule. The torque shall be ap-
plied in both clockwise and counterclockwise

“« N

directions (see 3. iv).

4.6.13 Mechanical strength. Resistors shall

upported 14 inch from the outer end of
ach ferrule and shall be subjected to a
transverse load of 25 pounds applied at the

enter of the unit through a fulerum having

24 LT A2 LA VUUBIL a Tulcrum Nlavilly

radius of not less than 0.25 inch (see 3.17).

ﬂ:)

,;1':

5. PREPARATION FOR DELIVERY

6.1 Preservation and packaging (see 6.2).
5.1.1 Level A. Unles
(see 6.2), resistors shall
tected and unit-packa ed in accordance with

method IC-3 of Sp emﬁcatlon MIL—P—116
without the use of contact preservatives.

11
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5.1.2 Level C. Resistors shall be afforded
preservation and packaging in accordance
w1th the supplier’s normal commercial prac-

KA Lfnnn L O\ alhall ha nnanlrad tw Avrawanna
11T DL V.4 ) Ddliall pr pactncu il vuve Tcan-
tvne wirahannd wond waood-cleated fiher-
tYype wirepounc woeegd, woeog-cleateqd nper

board, wood-cleated plywood, nailed wood,
fiber (class 2 or 3), or wood-cleated paper-
overlaid boxes conforming to Specification
PPP-B-585, PPP-B-591, PPP-B-601 PPP-
B-621, PPP-B-636, and MIL-B-10377, re-
spectively, at the option of the supplier.
Shipping containers shail have case liners

o SR antsn V.0 0 SR
X LU opcuxu\,auuu

1
!irm‘s ghall be P‘nﬂﬂd and sealed in

liners for boxes conforming to Spec1ﬁcatlon
PPP-B-636 will not be required provided
the center and edge seams and manufac-
turers’ joints are sealed with tape, at least
114 inches wide, conforming to Spec1ﬁcatxon

t or appendix thereto.

orming to Specification PPP—B—636 be
banded with tape conforming to type IV of
Specification PPP-T-97 and appendix there-
to in lieu of steel straps. The gross weight
of wood boxes shall not exceed 200 pounds;
fiberboard boxes shall not exceed the weight

4ntinmoe AF +hhn Aann ‘l\ﬂ‘\]l\ hAaewr annantiandd
Lallvild Ul Ul applitavlitc 'vuU SpTuLItauiull.

eation

5.2.Z Level B. Resistors packaged as speci-
fied (see 6.2) shall be packed in domestic-

wnnd_slantad Ahaw
wUUuU-LiCalClu 1iuci-

*“mn III:".A‘\I\!\“A “'I\I\l’
Ly PT WiITuOUuiIiu vwwuLu,

ﬁber ( class 1 or 2, as spec1ﬁed (see 6.2)),
or wood-cleated paper-overlaid boxes con-
forming to Specifications PPP-B-585, PPP-
B-591, PPP-B-601, PPP-B-621, PPP-B-
636, and MIL-B-10377, respectively, at the
option of the supplier. Box ciosures shail be
as specified in the applicable box specification

or nnhnv\ﬂ‘v tharatn

s
LUDS Vwelgilv Ul
1

berboard boxes shall not exceed the weight
limitations of the applicable box specifica-
tion.

of the type size, and kind commonly used for
the purpose, in 2 manner that will insure ac-
ceptance by common carrier and safe de-
livery at destination. Shipping containers
shall comply with the uniform freight clas-
sification rules, or regulations of other car-
riers as applicable to the mode of transpor-
tation. »

eral. Sofar as possible an

=%
kel
d
I
o
1

xterior containar

VA ueaaiTL

5.2.4 Gen
e

01‘\0” ha nnifarm
[S221-3 3 S o) 1L

......

in shape and size, shall be of minimum eunbe
and tare consistent with the protection re-
quired, and shall contain identical quantities

of identical items.

5.3 Marking. In addition to any special
marking required by the contract or order,
unit packages, intermediate packages, and

avtarinr chinnine anntainasas ahall ha svanwlond
TALCL IUL SIMPPILLK LUNLILALLITLI D Sliall Ut lllaincu
in accordance with Standard MIL-STD-129
(see 6.2).

6.1 Intended use. Resistors covered by this
specification are intended for use as external
resistors for 214 and 314 inch voltmeters
covered by Specifications MIL-M-6 “Meters,
Electricai Indicating, Panei 'T'ype 21/'2 Inch

aud o‘/2 uu,u cht‘:l al Dp%lllbdblUIIS J.Uf auu
MIL-M-10304 “Meters, Electrical Indica-
ting, Panel Type, Ruggedized”,
hxgh—vo]tage application for which they may
be found suitable. Resistors of the power
type, intended to operate at hot-spot temper-
ature in excess of 110°C., are not covered by
this specification. It is not considered good
engineering practice to support these resis-

snmd laes 4l
LUId caLteptLr Dy il

or in other

[
[
i
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~
~t
:
—
54
w

89 Nrdavine dnte Dwantiimarmiant dnatiseanéa
V.« UIGEIring Gaiva. £ roCurleiiiceiie GoCuirienes
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(a) Title, number, and date of this
specification.

ing and packing, and applicable
marking (see sec. 5)
(d) Class of fiber (see 5.2.2)
N o1 Tandaninnad ohamman nanda Mhha nwonlrasine
V.l ITLALTECL SILLPINLEILS. Lhc pa\.‘nngx 13,
packing, and marking specified in section 5
apply only to direct purchases by or dlrect

shipments to the Government and are not i
tended to apply to contracts or orders be-
tween the manufacturer and prime contrac-

tor.

6.3 Qualification. With respect to products
reqmrmg quaxmcauon awarus will be maoe

’J

(e
=
w 2

=
st o
]
(=
=
®
L

products have actual]y been so listed by that
date. The attention of the suppliers is called
to this requirement, and manufacturers are
urged to arrange to have the products that

(‘bw
o]
o
o+
®
1]
ot
(4]
© o,
Hh

quahﬁed products list is Slgna] Corps; how
ever, information pertaining to qualification

MIL-R-29A

of products may be ottained from the Armed
Services Electro-Standards Agency (ASE-
SA), Fort Monmouth, N.J.

6.4 Governmeni verification inspection.
Verification inspection by the Government
will be limited to the amount deemed neces-

m

t_r;mt or order, and will be limited in everltv

the definitive qualnty assurance provisions
estabhshed in this specification and the con-
tract or order. The amount of verification in-
spection by the Government will be adjusted
to make maximum utilization of the sup-
plier’s quality control system and the qual-

ity history of the product (see 4.1.2).

Notice. When Government drawings, speciﬂcations,
or other data are used for any purpose other than in
connection with a definitely related Government pro-
curement operation, the United States Government
thereby incurs no responsibility nor any obligation
whatsoever; and the fact that the Government may
have formulated, furnished, or in any way supplied
the said drawings, specifications, or other data is not
to be regarded by implication or otherwise as in any
manner licensing the holder or any other person or
corporation, or conveying any rights or permission
to manufacture, use, or sell any patented invention
that may in any way be related thereto.

Custodians:
Army—Signal Corps
Navy—Bureau of Ships
Air Force

Prepgrln activity:

ring ac
my-—

—Signal Corps

=3
w
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APPENDIX

10. SCOPE
16.1 This appendix details the procedure
for submission of samples, with related data

1
for qualification inspection of resistors cov-
ered by this specification. The procedure for
extending qualification of the required sam-
ple to other resistors covered by

his specifi-
cation is also outlined herein.

sample units of the highest
for which quali i
submitted.

20.2 Test data. Each submission shall be
accompanied by test data covering the non-

asse oo oo Lo —..l.o..2 PR [
lave peen periormea on tne supmittea sami-
ple units. The performance of the destruc-

INSPECTION

‘,,,___'__ AL PO

tive tests by the supplier on 2 duplicate set
of samNe units is encouraged, although not

reqmre . All test data shall be submitted in

Ayl

uupu ate.

(':)

20.2 Description of items. The supplier
shall submit a detailed description of the re-
sistors being submitted for mspectmn. in-
cluding a description of the materials used
for the protective coating or enclosure and

for the resistance element.

ualify all lesser
re51stance values in the same style, as well
as lesser resistance values in other styles, as
specified in table V The resistor styles to
which quaJ fication extended shall be of the

n and materials as

TABLE V. Submission and extent of qualification

Style of resistor submitted
for inspection

Resistor styles and resistance values qualified

MFF ........covvvvvnnees.| MFF, MFE, MFD, MFA, MFB, and MFC up to the highest resistance value

bubuuttcd

MFE . i iiiiiiiiiiinannns MFE, MFD, MFA, MFB, and MFC up to the highest resistance value sub-
mitted

MFD ...........cevvevvvs.| MFD, MFA, MFB, and MFC up to the highest resistance value submitted

MPA s iiiiieveeiennee..] MFAX MFB, and MFC up to the highest resistance value submitted

MFB ............sesvv....{ MFB and MFC up to the highest resistance value submitted

MFC ........... Chereanias MFC up to the highest resistance value submitted

14 . .
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_ INSTRUCTION,
~ This sheet is to be filled outby personnel either Government or contractor, involved in the use of th¥ spec-
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B. RECOMMENDATIONS FO0R CORRECTING THE DEFICIENCILS.

2. COMMENTS ON ANY SPECIFICATION REQUIREMENT CONSIDERED TOO RIGID
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