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1. SCOPE

l.l Scope .- This standard establishes requirements !or the selection

and application of electrical resolvers used in the design and manufacture

of military equipment. Complete detailed requirements for electrical

resolvers listed in this standard are stated in the applicable MIL-R-23L17

specificatio~ ~nppt listed herein.

a. To p~ovide militaxy equipment designers and Original Equip-

ment Manuf&cturexs (OEM’S) with a list of standard resolvers for military

applications.

b, To control and minimize the variety of resolver types used

in new equipment design and thereby facilitate effective logistic support

of equipment in t-hefield; to maximize economic support of, and to con-

centrate product improvement effort on the resolver types listed in this

standard.

c, TO cstablisn means for requesting approvai (.: de~-ia:.ionfrm

the provisions of this stundard.

d. TO provide criteria pertinent to choice, ap!~licatlon, and

use of resolvers in military equfpentc-

)
e. To identify standard resolver types with re:!pectto pertinent

type designation, associated MIL-R-2M17 coordinated specification sheet,

and the North A~lentic Treaty Organization (mTo) interegta

-)-e REFERENCED DOCUMENTS

“nerein.

SPECIFI~TION

Military

MIL-R-234i7

STANDARDIZATION tlANDBOOK

Military

}ll~L-\!I)Ei:-218

Resolvers, Electrical: ‘Gmcual Specification

for; and coordinated associated
specification sheets

Application: of Electrical ?esolvers

).
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(CopLcs of speci.lcations, standards, drawings, and publications required
by suppliers in .onnection with specific procurement f:mctiuns should he
obtained from the procuring activity or as di.reccedby the contracting
officer.)

3. DEFINITIONS

3.1 The following special terms and definitions ●re basic t-oelectrical
resolvers. Otl){rspecial terms, abbreviation, ●nd apbols used in this .
standard are deiined in KIL-R-23417 and principally apply LO aliaiogscLwa-

equlpment systems.

a. Electrical resolver - An electrical resolver is an inductive
device analogous to a variable transformer which produces output voltagea
which vary, in magnitude and polarity$ uith the sine or cosine of the
rotor shaft Ulglihr position.

b. Compensated resolver - An electrical resolver containing two
windings in add:tion to the standard four winding configuration to minlmizc
the effects of variations in source and load impedance, temperature,
frequency, ●nd mergization level.

4. GENEW RE’/UIRI?fENTS

4.1 Selection of electrical re90lvers.- “J%bewriety of xewlver types
used in anY militmy equipment shall be the miuimxn necessary to prmide
satisfactory pc-fomanceg 2%1s documant lists standard resolver types,
all of which arc intended for new =ilitary applications. The selection of
resolver types to be incorporated in new equipmmt$ shallbe Cmfined to
chose types listed in this standard. In those ●pplicatims where none of
the types listed satisfy the requirements, the procedures of 4.5 and 4.6

shall be employed.

4.1.1 Th{ tem “new equipments” includes:

● ✎ Equipments basically new in design with no similar
prototypes.

b. Equipments incorporating a similar prototype, but
completely red~:signed electrically.

4.1.2 Tho:tern “new equipment” does not include:

a. EquLpnwnts that are merely reorders, without change, of
existing equip~ent.

b. Equipments that are purely physical redesigns of existin;
equipments.

2

.
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,.-* Equipments that are likely to be manufactured in very small

+udntitiCS, ;uch as laborato~ equipment-

d. Equipme[ltS in the design @tag,@before the eff’ctive date

of the adoption of this standard.

4.2 Criteria for inclusion In this standard.--

a. The resolver shall be defined in an approved co~)rdinated
MIL-R-2M17 specification sheet.

b. The resolver type shall be approved by the mlli ary depar-nts

as the best available type for current application.

c. The resolver type shall have been in production and contimed
availability shall be reasondly certain.

d. The resolver shall be a four winding (2 rotor,
? stator) 8

terminal noncompensated type or a compensated type with 2 ro~~r
windings,

~ sLator wi!~dings~ 2 compensating windings and 12 teminals [Jhering to

the design conventions of HIL-R-2M17.

3. The resolver technical definition shall be ~ucl that all
i~~ll,~jjr~~’UcZ6t= the definition shall be mechanically and electrically

interchangeable for all military applicatlms
and thereiore kaxra=t &b6f.4p3-

faent of a unique part number.

4.3 Q.neral listing of Standard Electrical Resolvers ~ s
per 4.2~

and North Aulantic Treaty Ommnl.zation (NATO} interest.

,
1 MIL-R-23417 [ 1 If-----..-- —#

‘Type De;ignat

~
l~el J

!z.~ 08R3N4B
!3.: 08R21W&B

& 11R231114A
1lR2Nf4B

6:‘ 1lRLN4B
7. 11R21N4B
6. 15h2N4A

9. 15k8N4A

10●
15KllW4A

11. 15R26W4A
12* 15R28N4A
13. 15R28$M~
1/,. ?3]:32W’~A

15. 2z.J58xbA
23k58wLk.—

+f;ii~~dtus :

_—
i on I Speclficati~ I ML-R-23417

I Sheet Numbers ! part Number6

34A j M23417/W-01 thru -06
35A ! M23417/35-01 thru -06
37A ; P123417/37-01thru -03

3 M23417/3 -01 ch~ -06

31A : M23417/31-01 thru -06

32A M23417/32-01 thru -06

33A ~~3417/33.()~,-07thru
i

4 ?423417/4-01 thru -07
~ M23417/5 -01 thru -07

2: ~ 1123417!26-01thru -07

27 F$23417/27-01thru ’07

9 M23417/9 -01 thru -07

12 M23417/12-01 thru -07

17 M23417/17-01

19 i M23417/19-01

NA1’u bcacus -

-01
-o~
-01
-01
-01
-01

-11 -01
-01 1
-01
-01 I

~ -01 1
* “01 I,

I
-01 \I
-01 ;

I -01 .I
-- I -01 iI 9/-3 }123417/20-01

Resclver p~;t numbers corresponding to existing NATO

pretcrred types (see 6.1)
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4.4 Application and use of electrical resolvers.

I
II(

I

I
[

I

4.&. l Guide to primary desiw parameters.- A guide for sel~ction O:
stan~lard resolver + listed in 4.3 based on primary performance criteria 1s
included In Tablt 1. A further aid irtdesign selection cf standart!

rc~olvers is the iollowing illustrated breakclom of MIL-R-23417 tjpe

licsi~jnationfor .,resolver type 23R5~W4A: ●

23 R S8 w 4 A
~ Function

.——
Input Winding Compensation EnergizatioX Kotii[i.cation
Impedance Frequency

Size - The first two digits designate the maximum diameter in tenLhs of an

inch. The next ~igner tenth is used when the dim~ter is not exactly a
whole number of tenths.

Function - The l’tter “R” designates resolvere

Input windi.npim:~edance- Indicates the nominal input winding imptdance in
hundred6 of ohms If the impedance is nOL exactly s $*o]e rium.~~er Of

hundreds, the ne :c higher number is used.

Compensation - C tmpensat~on i.sindicated as follows:
u = Windinu compensated
Ii= Not c&ens&ted

&nergization frc ~~ency - Code “4” indicates 400 Hz.

Modification - I Ie letter “A” indicates the origin~l or basic issue of a

standard rcselvfr type designation, The first modification that affeCLS

the external mechanical dim-si~n or the electri-cal c~larac~cri~~~cs of LHe
basic type stall be indicated by “~” and SG on~

4.4.3 Selections and alterations.- Military equi},menis sha~] be
designed to = equipment performance requirements tiien employtng
resolvers whose values of characteristics and dimensi[’:lsare Wic’’,in
the cpeciffe4 tolerances of MIL-R-23L17 and assoelareci cuordinat ;d

speciiicatictn s leets. Alteratlo~fs (:iLhe :esblv~zi 5el?ctI~? k-~ --?

permittut.

.
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Guide to S~andard Electrical Resolver Prlriary Design

‘aramcters

Angular Accur~ :Y ; System or

WoR. *E. E. ~ *FCE. ~

(nom.) (min. (7
‘- +@=

I

*p.s.

A

11

9.7
15
7.5
7

5
57● L

7

‘ Type ! Ho ●
~ wind.
1

I 26

I

26(11.8)~f
0.5-15

I 0.5-26

I
‘J8R6N4B MA !

08R3N4B 35A I

08R21U4B 37A ;

,11R23U4A 3

~lIR2N4B 31A

‘IIRWB 32A

II

,11R2M44B 33A
\15R2T144A 4
95R8N4A 51

I I15R11W4A 26 ;
15R26Wf+A1 27 I

I

15R28WA ~ 9
15R28W ~ 12
23R32V4A ~ 17 1
~23R58~A ~ 19 ~
\23R58W4A ~ 20 :

[ o

3
3

1
I
I

0.454
1,000
0.970
0.980
0.454
1.000
1.902
0.453
0.955
0.980
0.980
0.980
0.980
0.980
0.975
0.298

R
s
s
s
R
s
s
R
s
s
s
s
s
s
s
s

5

3

5
5
5
5
3
3
3
3

0.1
0.1

0.1
0.1
0.1
0.1
0.1
0.05

I 26

I 26(11.8)~’26(11.8)~’

I 3
3
3
3

I I
0._5-26

0.5-30
5-26
5-26

0.5-26
0.5-26

3.5
8.5
8.5
3.5

I

‘6’

I

1-130
Ii

1.9
1-100 ~ 1.2
1-100 ~ 1.9 ;

0.05 ,

I!
I

*@de:
R.

s=

T.R. =

E.Ee =
F.E. =
I.E. =

P.s. =
Eng. Uind=

Rotor
Stator
Transfo-tion Ratio, output voltage/input voltage

Electrical Error
Function Error
Interaxis Error
Phase Shift of output voltage referred to input voltage
Energization Winding

11 Operational input voltage = 11.81’.

System voltage = 26V*
. . .

~o~ : For complete requirements - see applicable rn~llta~
specification sheet.

4.4.4 Tests and inspections of electrical resolvers.-
Tests and

inspections of resolvers from suppliers,
in addiczon to those nomally

required fox production acceptance tests,
shall bc perfom]ed only upon

Goverment contracting agency; except as required to
obtain

approval of ~!~e design. Requ?f”t6for approval submitted
in[ormatit}l~p~’rtinentto equipn~(’llt
to ~he f;uvcrl~l?!cncc(~l]cractit’i~Q;;‘~~>j

~hall dcscl-ibc the purpose anti intent

of the proposed tests and inspections,
and a detailed outline of the

s~~pporting data cl]at}ndicate a
significant upgrading ni cqtlip-

procedure.

-ent reliability as a rcsul~ al ~J:c proposed tests,
shall accomPaV ‘hc

Tl~e pt”oposed test or tests may be perfomed only upon reef’ipt
of

L“(?auest.
.,proval of t!IeGover~~nt cent.ratting agency. When tests tend tc Jcgrade

.

.-.
5

)
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performance or useful life, resolvers to which such tests are applied shall

not bc subsequently installed on deliverable equipment lII)lLss approved by
tileCovernmcnt contracting agency.

4.4.5 tlnspecif~ed characteristics.- Accep&tile equipment perfoxruance
shall not be a function of those resolver characteristics which are not
delineated in applicable military specifications, unleaG approval is
obtafucd from the Govermel~t contracting agency. Requests for approval .

will contain information indicating an assurance that:

a. Specified equipment performance does not preclude usage
of the particular resolver type listed in this standard.

b. Specified equipment performance is maintained when using

standard resolvers that are chosen at random from acceptable lots supplied
by various suppliers.

4.4.6 Application functions,- Resolvers incorporated into equipment

shall be assigned functions consistent with applicable srccification sheet
perfmnnance characteristics. It is the responsibility of the equipment

designer to determine the proper operating points and realistic safety

factors to assure satisfactory and reliable performance (f the equipment
with anticipated v=riutions of supply voltage, and load variation due to

temperature rise and accumulated manufacturing tolerances of the equip-
Scat.

4.s Request for use of non-standard resolvers.- In the event that a
Lesolv~*rtype not included in this standard is required ‘or a particular-.
application, request for approval to use the resolver wlch supporting

data (copy to the preparing activity I%ankford Arsenal) shall be
transmitted to the Government contracting agency. Copy of action by

the contracting agency should be fo-arded to Frankford Arsenal (S!4UFA-

.J4000). Request for approval shall be in accordance with technical

data requirements (see Appendix).

4.6 New resolver developement.- In the event that resolver require-

ments of newly developed equipment cannot be accomruodated by an existing

resolver type$ and development of a new resolver type is contemplated,

the following information shall be submitted co the Government contracting
agency with a copy to ehe preparing activity (Frankford Arsenal)*

P.equestfor approval shall be in accordance with technical ckka require-
nmks (see Appendix).

\
w ,

\,
-
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4.7 List ~)fresolvers used h equiwents. - l!nlcssot~erwise speci-
fied by ~h~rnn,t-rtt procuring activity, (see Appendix) the equipment

prime contractor shall furnish a list of resolvers to the ‘~vernment

procuring activity under the following circumstances:

a. Mien resolvers are tentatively selected for Iewly developed
equipments.

b. Wnen the tentative resolver list is revised uring the life

of the conlract.

c. When the final resolver list is dete~ined, -he final list
shall be submitted not less than 60 days before the start ~Jfequipment
production. A suggested fomat is shown in Figure 1..

4.8 Specification modifications.- The Government contracting ●gency
will upon request, consider tests and inspections of resolzers in
addition to those normally required to cietennlne acceptanc z.

5. DETAIL REQUIREMENTS. Not applicable.

6. NOTES

6.1 [internationalstandardization awe-ents. Certain provisions
ef t~i+ standard are the subject of ~~temational S&andadiZatiOXl &gre~Ilt

(NATO NEPR NO. 56). men revision or cancellati= of $b.i:standard IS
proposed w~icb will affect or violate the international a~reaaent
concerned, the preparing activity will take appropriate rtconcil~ation
action through international standardization channels including departmental
standardization offices, if required.

6.2 Relationship of standard resolvers with MIL-R-2.’417Qualified
Products list (QPL).- Future revisions of this standard w-11 Include
electrica! resolver types which have met the QPL. requirem[mts of MTL-R-
23417 and associated specification sheets. Frankford Ars(’nal(SMUFA-J6000)
1S che responsible military activity for maintaining the ~?PL for electrical
resolvers covered by MIL-R-23417.

Custodians:
Army - MU

Havy - AS

Air Force - 11

?.eview ac :ivities:
Amy - EL, MI
:;avy- OS, AS, St{, EC

.i.irForce - 17, 80
IJSA- ES

1“,(,ractivities:
Army - ME, All,AT
!:*3Vy - MC
Air Force - 14, 19

Preparing act.vity:
Army - MU

Project No. 5}90-0289
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LIST OF ELECTRIW RMOLWRS IN EQUIPMENT

TO:

ProcurlrtgActivicy

~~s~of Resolver Types not in MIL-STD-145U I 1. Date

—--— —-—

must be approved by the Governnmnt
Col~tracti.ngAgency I

1 i

2. Equip. Description Equip. Model Nomenclature 4. From
(SubmittingAct.)

}
5. Date of Contract 6. Contract No. 7. Qty of Equip. 8. Fro~

1$
I

on Contract (Name oi Contractor)

9. Equipment Status (Check as ●ppropriate)

i! Proposed Design Devclopmentul Model fioduction Equip.

prcli~na~}l Model Preproduction Model piodifica~ion

I Tentative - Finn t.

I I
I,__.J

i I 1

Note: Copy tc Cm manding Otficer, Fraakford Arseml , SKUFA-J40[I0

Figure 1.

8
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APPENDIX

10. ss9f&” - This appendix c(wers contract data req~lirements cited in

this military standard.

10.1 Contract data requirements,- Items of deliverable data required by

this standard are cited in tl~ollowi.ng paragraphs:

Paragraph Data requirement @licable DID
4

4.5 Non-Std Resolvers DI-E-1116

4.6 New Resolver Dev. DI-E-1116

4.7 List of Resolvers See Figure 1 herein

such d2La s’halli)edelivered if applicable in accordance with DI-E-1116,
Standardization - Component Selection and Control (D~La Itec. Dcscrlption

/DD Form 1664) vhcn specified on DD Fom 1L23 (Cortt.ractData Requirements

List) and incorporated into the applicable contract.
,

-

)
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US Army Armemmt Research mid Developmentt C~nd
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