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1. SCOPE
1.1 Scope.~ This standard establishes requirements for the selection
and spplication of electrical reanlvers 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-23417
specification sneet listed herein.

equipment desiyners and Original Equip-
1ist of standard resolvers for military

esolver types used
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c. To cstablisn means for requestiing approvail <. deviation from
the provisions of this standarc.

d. To provide criteria pertinent to cholce, application, ané
use of resolvers in military equipment.

e. To identify standard resolver types with re:pect to pertinent
type designation, associated MIL-R-23417 coordinated specification sheet,
and the North Atlantic Treaty Organization (NATO) interest.

2. REFERENCED DOCUMENTS

2.1 The issuec of the following documents in effect ¢n the date of
invitations for bids form a part of this st anderd Lo the cxtent specified
herein,

SPECIFICATION

Military
MIL-R-23417 Resolvers, Electzical: Gemeral Spezification
for; and coordinated associated
specification sheets
STANDARDIZATION HANDBOOK
Military
MIL-HDBK-218 Applicacion: of Electrical Resolvers
1
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(Copies of speci:.ications, standards, drawings, and publications required
by suppliers in -unnection with specific procurement functivns should be
obtained from the procuring activity or as ditec:ed by the contracting

nf‘(hnr by
VAL -8y

3. DEFINITIONS

3.1 The following special terms and definitions are basic to electrical
resolvers, Othcr special terms, sbbreviatioms, and sysbols used in this

standard are deiined in MIL-R-23417 and principally epply Lo anaiug scivo-
nnni mnanr ;_lyg;gns.

a. Electrical resolver - An electrical resolver is an inductive
device analogous to a variable transformer which produces output voitages
which vary, in magnitude and polarity, with the sine or cosine of the

rotor shaff anoi;lar ?ncirigﬂ'

b. Compensated resolver - An electrical resolver containing two
windings in addition to the standard four winding configuration to minimize
the effects of variations in source and load impedance, temperature,

PR P S

frequenc and energization level.
| ]

4, GENERAL RE)UIREMENTS

4.1 Selection of electrical resolvers.- The variety of resulver types

used in any military equipment shall be the minimum necessary to provide
satisfactory pc-formance. This document lists standard resolver types,
all of which arc *“tc“d‘d ‘nr new m\\(tﬂry ann]irnrinnq‘ The selection of
resolver types to be ilncorporated in new cquipments shall be confined to
those types listed in this standard. In those applications where none of
the types listed satisfy the requirements, the procedures of 4.5 and 4.6
shall be employed.

4.1.1 The term “‘new equipments' includes:

a. Equipments basically new in design with no similar

-

prototypes.

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

4.1.2 Th: term "nev equipments” does not include:

a. Equipments that are merely reorders, without change, of
existing equipn-ent,

b. Equipments that are purely physicel redesigns of existin;
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. Equipments that are 1ikely to be manufactured im very small
quantities, such as laboratory eguipment.

d. Equipments in the design stage before the eff.ctive date
of the adoptior of this standard.

4,2 Criteria for inclusion in this standard.

a. The resolver shall be defined in an approved coordinated
MIL-K-23417 specification sheet.

b. The resolver type shall b pproved by the mili ary departments
as the best available type for curr i

c. The resolver type shall have been in production and continued
availability shall be reasonably certain.

d. T‘ﬁe resclver shall be a four winding (2 rotor, ) stator) 8
‘erminal noncompensated type Or a compensated type with 2 rotur windings,
stator wxndlnga, 2 compensating windings and 12 terminals ¢ jhering to

the design conventions of MIL-R- 23417.

ro e

3. The resolver technical defi nition shall be sucl that all
itews produccd to the definition shall be mechanically and e: ‘ectrically
interchangeable for all military applicarions and theretore \arrani &ssign-
ment of a unique part number.

and !
. MIL-R-23417 I v/
!Type Designation | Specification | MIL-R-23417 NATO Status —
: ! Sheet Numbere ! Part Numbers _
{ 1.1 OBRHNGB 344 ! M23417/36-01 thru -06 -01
2.1  o0BR3NuB 35A | M23417/35-01 thru -06 -01
3.,  OBR21W4B 374 . M23417/37-01 thru -03 -01
4o 11R23W4A 3 M23417/3 -01 cthru -0% -01
5. 11R2N4B 31A | M23417/31-01 thru -06 -01
6. 11R1NGB 324 ' M23417/32-01 thru -06 -01
7. 11R21N4B 334 ~, M23417/33-01,-07 thru -11 -01
5. 15R2NLA 4 ' M23417/4 =01 thru -07 -01
9. 15R8NGA 5 i M23417/5 -01 thru =07 -01
10. 15KLIWGA 26 . M23417/26-01 thru =07 -01
11. 15R26WLA 27 M23417/27-01 thru -07 -01
12. 15R28N4LA 9 M23417/9 -01 thru =07 : -01
11, 15R28W4A 12 M23617/12-01 thru =07 ; -01
14. 23132W4A 17 M23417/17-01 l -0i
15, 2311 58NLA 19 i M23617/19-01 ! =01
16, 23RSBWaA - ¢ 20 ' M23417/20-01 i -01
*7“

NATO status: Resclver part numbers corresponding to existing NATO

preferred types {sec 6.1}

T s
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4.4 Applica:ion and use of electrical resolvers.

esicn parameters.- A guide for selecction of

4,4, Guide to
standard resolvers listed in 4.3 b ased on primary performance criteris is
included in Table 1. A further aid in design selection cf standard

re<olvers is the following illustrated breakdown of MIL-R-23417 type

nrima

M
o
-5

desipgnation for . resolver type Z3R5E8W4A: .

23 R 58 W 4 . _

Size Function Input Winding Compensation Energization Modilication
Impedance Frequency

Size - The first two digits designate the maximum diameter in tenths cf an
inch. The next ligher tenth is used when the diameter is not exactly &

whole number of i entns.

Function - The 1l<tter "R" designates resolver,

Input winding im::edance - Indicates the nominal input winding impuodance in
hundreds of ochms I7 the jmpedance is not exactly & whole numier of
hundreds, the ne :t higher number is used,

Compensation - C mpensation is indicated as follows:
W = Winding compensated
& = Not compensated

Energization fre nuency - Code

Modification - 1 e letter "A" indicates the original or basic issue of a

standard rcsclv-r type designation. The first modification that affects
the external mcchanical dimension or the electrical characteristics cf the

basic type shall be indicated by "B and sc on.

4~ linprione of electrical resalvers.-

[+ 231
F 4

3
1

1]
o

I A
Gotie & Gent ral de te smprlicetions of eiecfrical

id
218 should be u: as a general guice fo- applications of electrical
resolvers. .

4.4.3 Sel ctions and alterations.- Military equx§men19 shail be
designed to mee equipment performance Tegiirements when employint
resolvers whose values of characteristics and dimensicas are within

the srecified tolerances of MIL-R-23%417 and associated coordinat .¢
specification cieets., Alteratious ¢i the resclver: selacgter eve »mt
permitted.

MIL-HTBY
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TABLE 1

Guide to Standard Electrical Resolver Primary Design ‘arameters

I Spec. Angular Accuracy TSystem or | *P.S.
i Sheet | *Eng. |*T.R. *E,E. + | *F.E. * »1.E. x| Op. Range
Iype wo. |wind. | (nom.) | (min.d{ (%) (min.) | (Volts) )
JBROENGB JL4A R 0.454 3 26 11
NBRINLE 354 | S 1.000 3 26(11.8)/ | 9.7
OBRZIWGB | 37A | S 0.970 0.1 5 0.5-15 15
11R23W4A 3 S 0.980 0.1 3 0.5-26 7.5
111R2N4B 31A R 0.454 3 26 7
'11R1N4B 324 S 1.000 3 26(11.8)Y | s
11R21NGB | 334 | 8 1.902 3 26(11.8)Y/ | 5.2
[1SR2NGA 4 R 0.453 3 0.5-26 7
i15R8N4A s ¢ S 0.955 0.1 5 0.5-30 3.5
1SR11W4A 26 . S 0.980 0.1 5 5-26 8.5
lisrzewea | 27 | s 0.980 0.1 5 5-26 8.5
lisR28NsA ~ 9 s 0.980 boen 5 0.5-26 3.5
15R28W4LA ; 12 S 0.980 : 0.1 3 0.5-26 6
§23R32H4A i 17 S 0.980 0.05 3 1-130 i.5
i23R58N&A P19 S 0.975 0.05 3 1-10C 1.2
23rs8Wea | 20 S 0.298 0.05 ‘s 3 1-100 | 1.9
{ i - i , { . |
*Code:
R = ROLOT
S = Stator

T.R. = Transformation Ratio, output voltage/input voltage

E.E. = Electrical Error

F.E. = Function Error

i1.E. = Imteraxis Error

P.S. = Phase Shift of output voltage referred to input voltage

Eng. Wind= Energization Winding

A/ Operational input voitage = 11.8V.

System voltage = 26V,

NOTE: For complete requirements - see applicable military gpecification sheet.

4.4.% Tests and inspectic of elecrrical resolvers.- Tests and
inspections of resclvers from suppliers, in addition to those normally
required for production acceptance tests, shall bc performed only upom
approval of the GCovernment contracting agency; except as required to obtain
information pertinent to equipment design. Reqguents £or approval submitted
Lo Lhe tovernmenat contractiug 35 105, <hall describe the purposc and intent
of the proposcd tests &nd inspections,; and a detailed outline of the
procedure, Supporting data that indicate a significant upgrading o1 cquip-
-ent reliability as a result of tlic proposed tests, shall accompany the
veguest.  The proposed test Or tusts may be performed only upon recript of
saroval of the Governmment centractiny agency. When tests tend to dcgrade

I
o
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performance or useful life, resolvers to which such rests are applied shall
not be subsequently installed on deliverable equipment unlcss approved by
the Governmcnt contracting agency.

4.4.5 Unspecified characteristics.- Acceptable equipwent performance
shall not be a function of those resolver cuaracteristics which are not
delineated in applicable military specifications, unless approval is

obtained from the Government contracting agency. Requests for approval

will contain informatiom indicating an assurance that:

a. Specified equipment performance does mot 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 spccification sheet
performance characteristics. It is the responsibility of the cquipment
designer to determine the proper operating points and rezlistic safety
factors to assure satisfactory and reliable performance «f the equipment
with anticipated variatioms of supply voltage, and load variation due to
temperature rise and accumulated manufacturing tolerances of the equip-
ment,

4.5 Request for use of non-standard resolvers.- In the event that a
tesolver type not included in this standard is required “or a particular
application, request for approval to use the resolver with supporting
data (copy to the preparing activity Frankford Arsenal) 3hall be
transmitted to the Govermment contracting agency. Copy of action by
the contracting agency should be forwarded to Frankford Arsenal (SMUFA -
J400U). Request for approval shall be in accordance with technical

data requirements (see Appendix).

4.6 New resolver development.- In the event that resolver require-
ments of newly developed equipment cannot be accommodated by an existing
resolver tvpe, and development of a new resolver type is contemplated,
the following information shall be submitted to the Government contracting

agency with a copy to the preparing activity (Frankford Arsenal).

Fequest for approval shall be in accordance with technical date require-
ments (see Appendix).

-y
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4.7 List of resolvers used in equipments,- Unless ot! erwise speci-
fied by the Gov.rnnent procuring actxvxty (sce Appendix) the equipment
prime contractor shall furnish a list of resoivers to thc * osveramen

__________ £l oot oo n-v»umnr anroc:e

procurlng aCClVle uncer the 101LA0WATIE CiTICURmSLantTs.

(o]

a. When resolvers are tentatively selected for iewly developed
equipments.

Wnen the tentative resoive
.
[
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¢. When the final resolver list is determined, .he final list
shall be submitted not less than 60 days before the start of equipment
production. A suggested format is shown in Figure 1.
L_8 Spe

Reo &

cificarion modifications.- The Government con.racting agency
will upon rcque
ho

ion
, consider tests and inspections of resolsers in

st

addition to those normally required to determine acceptanc:,
5. DETAIL REQUIREMENTS. Not applicable.
6. NOTES

. 6.1 [International standardization agreements., Certain provisions
of this standard are the subject of international standarcization agreement
{NATO NEPR No. 56). Yhen revision or cancellstion of thir standard s
proposed wiich will affect or violate the international ajreement

concerned, the preparing activity will take appropriate rc¢conciliation
action through international standardization channels including departmental
standardization offices, if required.

6.2 Relationship of standard resolvers with MIL-R~-2..417 Qualified
Products Tist (QPL).- Future revisions of this standard w 11 include

electrica! resolver tvpes which have met the QPL requlremnnts of MIL-R~

23417 and associated specification sheets. Frankford Arscnal {S¥UFA-3L000)
is the re:ponsible military activity for maintaining the (QPL for electrical
resolvers covered by MIL-R-23417,
Custodians: Preparing act.vity:

Army - MU . Army - MU

Navy - AS

Air Force - 11 Project No., 5)90-0289

Army - EL, MI

Navy - 0S, AS, SH, EC
iir Force - 17, 80

LSA - ES

Uher activities:
Army - ME, AV, AT

' . wo
Navy - WC
-

Pt
O
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LIST OF ELECTRICAL BESOLVERS IN EQUIPHMENT

TO:

Procuring Activicy

[T Usc of Resolver Types not

Contracting Agency

must be approved by the Government

in MIL-STD-1451A 1. Date

7. Equip. Description | 3.

Equip. Model Nomenclature| &

Date of Contract | 6.

Contract No. | 7.

on Contract

Qty of Equip. | 8. From

(Name of Contractor)

Proposed Design

Developmental Model

9. Equipment Status (Check as appropriace)

Production Equip.

Preliminary Model Preproduction Model Modificarion i
Tentative Firm .
6. Cogaizant Y 11. Cognizant 12, Government | 13. Phone }
Government Government Project ‘ (Proj. ?
Engineering | Procurement Engr, i Engr.) |
Agency ! Agency i
| |
- EQUIPMENT UNIT {ESOLVER TYPE QUANTITY PEZR UNIT BESCLVER FUNCTION

[

-l

Note:

Figure 1.

Copy tc Comaanding Officer, Frankford Arsenal, SMUFA-J4000

\
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10. Scope.- This appendix covers contract data requirements cited in
this military standard.

10.1 Contract data requirem:nts.- Items of deliverable data required by

this standard are cited in the following paragraphs:
Paragraph Data requirement Applicable DID
4.5 Non-Std Resolvers DI-E-1116
4.6 New Resoslver Dev. DI-E-1116
4.7 List of Resolvers See Figure 1 herein

Such data shall be delivered if applicable irn accordance with DI-E-1116,
Standardization - Component Selection and Contrcl (Data Iter Description
/DD Form 1664) when specified on DD F

List) and incorporated into the applic

1423 (Contract Data Requircments

1
L€ CuULiLL db'L.
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INSTRUCTIONS: In s continuing effort to make our standesdisation documants better, the DoD provides this form lor ues ia
submitting comments snd suggestions for improvements. All users of military standsrdisstion documents are iavited Lo provide

. suggestions. This form may be detached, folded along the lines indicated, taped slong the Joose edge (DO NOT STAPLE), and

mailed. In block 6, be as specific as possible about particular problem aress such as wording which required interpreiation, wes

too rigid, restrictive, loose, ambiguous, or was incompetible, mwwmmmm‘wm
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NOTE: This form may not be used to request copies of documents, 307 to request waivers, deviations, or clarification of
specifiention requirements on current contracta. Comments submitted on this form do not comstitute or imply suthorizatioa

t0 waive any portion of the referenced document(s) or to amend contrastual requirements.
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