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RESOLVERS, ELECTRICAL, AC 

1. SCOPE 

i. J. ~- - Tnis Sfc:C1.f1cat1or covers the recuireme-:-.ts fc:- els~ '.:1~ 
~eso]vPrs operating at frequcncie~ of 60 0r 400 cyclE~ for the preCLb1,­
t~ansm1ss1on or conversi0n ot angular o&td l&ee 6.1). 

l.2 Class1.f1cat1.0n. 

1.2.i l>.omencl.at,i:ct.- The :;c;nenc:!.a.ture shall con.s:st of tt,e r..ou~ 
:.c., ~ebOLv~r, follo~e~ b) & cypL ~es1~nat~on (Sc2 6.2' All 
resolvers na\·1.ng the sa..11e noraenclature shall be mecnani.cally and 
Llcct_:-:..c&llv ~rLe_c11angeab:e :er all nil1.ta:-y a;:,pl.1.c:i.t:1.ons. The tvo.=o 
dcs1.g~G~~on stall be :ndicated by a comb1.nat1.on of a1.g1.ts and letters 
Illustrated below is the cor.plete nomenclature for a resolver tyre 
23R32N4; 

Resolver R 32 N 4..11-
Noun S1.ze Funct. Imped, Comp. Ex.cit. 

Input 
Wind. 

(1.:, !. l) (. 2.1.2) (1.2.1.3) (l.2.1.4) (l.2.1.5) 

1.2.1.1 Size.- The s1.ze is the maximum diameter in tenths of an 
1.ncn. lf the diameter is not exactly a whole nu."'Ilber of tenths, the 
~ext ~1.gher tenth 1.s used. 

1.2.1.2 Function.- The function is 1.dent1f1.ed by the letter R, t~e 
u.1...-,j._b .. .1.u::. .... o;i £u::- ..:esvl'\rt.-:. 

1.2. 1.3 Impedance.- The impedance 1.s the no~1.nal inpuc 1.rnpeda~~e 1. 

hundreds of ohns. If the impedance is not exactly a whole number~= 
hundreds, the next higher hundred is used. 
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1.2.1.4 Compensation.- Compensation i" 1ndJt:ctted b, a one-letter 
symbol ,19 follows 

Resistor compen&ated --------------·-- R 
Winding compensated------------------ W 
Resistor and winding comper.sated ----- B 
Not compensated---------------------- N 

1,2,1.3 Excitation freouency,- The e~c1tation frequencv 1s ident1fiPd 
by one d1g1t as follows 

Excitation freguency (cps) Coae 

6[.; 6 
40C u 

APPLICABLE DOCUMENTS 

2.1 T~e following documents, of the i$sue in efeect o~ date of 
invitation for bids or request for proposal, form a part of this 
spec1f1.cation to the extent specified h~reir., 

SPECIFICATIONS 

Federal 

TT-I-558 Ink, Marking Stencil, Opaque, For Nonporous 
Surfaces, Metals, Glass, etc. 

MIL-V-173 

MIL-P-6906 
MIL-S-12134 

MIL-F-13926 

MIL-R-23417 

Varnish, Moistur~ and Fungus Resistant for 
the Treatment of Communications, Electronfc 
and Associated Electrical Equipment 

Plates, Information and Identification 
Synchros, Resolvers (Electrical) and Servo 
Motors, Packagi~g of 

Fire Control Material, General Specification 
Governing the Manufacture and Inspection of 

Re~olvers, Electrical, General Spec1.f1cation For 

STA..l\'DARDS 

¾1.litary 

MIL-STD-105 

MIL-STD-lOg 

Sampling Procedures and Tables for Inspection 
by Attributes 

Quality Assurance Terms and Def..n::..t1.ons 

-
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Mit- STD - 129 Harkins for Shipment and Storage 
MJL-S TD-110 Ident1.ficat1.on Marking of U. S. Mil1.tar, 

Property 
Test Methods fo~ Eltct~on~c and Zlectr1.~-l 

Compo:-ieut Parts 

DRAWINGS 

G.S. Armv Munitions Command 

F7651264 Resolver, Electrical, Type 15R7N4 
F7674822 Resolver, Electrical, Type 23R8N4 
F76774 ll Resolver, Electrical, Type 23R3N4 
F767635P. Rc:::.olver, Electr1.cal, Tvpe 23R6N6 
£7659636 Resolve:::-, Electrical, Type 23R9N6 
F76596 L7 Resolvt:r, Elcctn.cal, Tvpe 23R6R4 
F7659420 Resolver, Electrical, Type 23R32W4 
F7659434 RE'solver, Electrical, Type 23RllR6 
F7659446 Resolver, Electrical, Type 23R32N4 

(Cop1.es of spec1.fications, standards, drawing5 and publications re:q .. i:.·.:_ 
oy buppliers in connection with specific procurement functions ~~uul~ b 

ootaJ.nea from cne procuring activi.t) or as direcced by tne contracc.u!!> 
ofticer.) 

2.2 c:~er publicat~ons.- The fc:l~wing dcc...:;ients form~ par:~=~·-­
specifi~at.on to the extent specified herein. Unless otherwise 1.n~1.~"tc~ 
the 1.ssue 1.n effect on date of invitation for bids or request for propoE-o.... 
shall ap,ply. 

Handbook P.-28 - Screw-Thread Standards for Federal Services 

lAppli~ation for copies should be addressed to the Superintendent of 
Documents, Government Printing Office, Washington, D. C. 20402). 

CONSOLlDATED CLASSIFICATION COJ-1.MI'ITEE 

Conbolidated Freight Classification Rules 

•A~ol~c~=~o" fer co~ies should ~e addrecsed tc t~e Consolidated 
C1~ssi~1cac1.on Comr.11.ttee, 202 Chicago Union Stot1.on, Chicago 6, Illi·:_, 

1.1 Dt>ta1.l reguirementEC for the 1.ndiv1.dual resolver types.- Deta~l 
r >:yt,1 rerne:r..t: for reso] vers s.1-\all be in c1ccordance witr. Tao le I ar-d 
cra~Lng as specified herein tor each respective tvpe resolver (see~ 
""nd o,2). 
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"'fIL-R- l4346A(MU) -
3.2 First article testing. Requicernents fo:- r~c sub~iss1on of first 

;c::-~1cle --,a.11pi.es hv :he C""l"'t,.'lrtor fn:- tr< 1-'-'°''.:'. 

3 3 Design conventions, 

3.3.1 Resolver zero.- Resolver zero 1s defined as thP rotor pos1t1or 
oroduced under the following conditions. 

1 J.l 1 Resolver :cro for r:::~o~ excited u~1~s.- r1·at po~1t1on of the 
Y-"t"- [:,y "t"'l"j-, WlliCJ:.'lg<' (F1-RJ) cl!H.: (S2-'5-,) C.XpGt.Len, ',.[Ufll\'TI COl.l"-cT), 

'",.l. 1 P1u for which the established vector convent1u•1 1s .Ln .::i.ccorannc,:: 
.:J· ,, "1;;ur, 

"C ;_ :li: J....0t1" 

1 :rnd the eqt1arions of 'L'.,,7.1 for posit .. vc (cour _rclockw::.se) 

R l 

I 
Sl 

Rei ◄ R2 3kI 
t, S3 

Figure 1 

:,.J,1.2 Resolver zero for stator excited units.- T~at position of 
the rotor for whicn winoings (S1-S3) and (R2-R4) experience m1n1.murn 
:::oupl1.T1g (m,11) and for ....h1cr tl-ie established vector conve:1';:1or, 1., ::.n 
ctccoraance with Figure 2 and the equations of 3.3.2 .2 for pos1:1ve 
<cuunterclnckwise) rotation. 

S2 

S4 

S: 

Sl R 

R4<4-------,t------ R? 

Figure -

......,,,
4 
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3 3.7 Electr1.ca! ~n~lc,- Tne eleccric~l angle theta (9) 1s tbe 
a-~1~ wn1ch ~at1sties tne relative ra~nitudes and pol~r1t1es of the 
s ~o~~ar) vulta~eb ui dn .oeal r~~o,ver in accordance w~th tne veccc 
c~rvt:,.r1cn 2.;~abl .. ;:,L~d 1.r :.J.l ar..u ~~t~! tr.e ec;uat.lo:--s cf ~ne f:.:ill~ ..... 
l..0J1T 

.).3.2.1 Rotor energized units. 

E(S1-SJ) = KE(Rl-R3) COb 8 -r KE(R2-RL,.) sin 9 
E(S2-S4) -= KE(R2-R4) cos 9 - KE (Rl-R3) sin 9 
Where K Trans fcrrnat ion Ratio; 

..,-:, ? • '.; Stc1l,;r c.n..=-rp.;;ed ur-.:.ts~ 

E. (Rl-R3) = KE(S1-SJ) cos E, - KE (S2-S4) s l.r. 9 
E(R2-RL.j = KE(S2-S4) cos 9 -r KE(S1-S3) s 1. n 8 
Where K = Transformat1.on Rat 1.0 

NOTE wre:ieve::. a wi ,ding 1s referenced in terrr.s of its two cm.,meratc~ 
termination letters, e.g., E(Sl-S3), E(Rl-R3), etc., the d1.rec1·i -
of tne instantaneous voltage vector shall be from the f~rbt 
e~urrtrdle~ lette1 to the sec~nd, 

:.3.1 Phase rotation.- Phase rotation shall be co~sidared c=r==c: 
vher for counterclockwise rotation of the rotor shaft, the resolver O\.. 

put.,:, dre 1.u dcc.oruanc.e 1o11.t.h tht:: equdti.ons of 3.3.2, or, when tt::st..e.J 1..:, 

acco=dance with 4.6.7, the voltmeter shall read less than che tebt 
vc,l::age, 

J,J.4 Units.- unless otherwise specified, units of measurement 
&!: .... __ be a~ toll.ows 

(a) Angles - degrees, minutes 
(b) Potential - volts, rms 
(c) Impedance - ohms 
;a) Current - amperes, rms 
(e) Temperature - degrees centigrade 

,.4 Desi~n and construction. 

3.4.1 ~er.r.1nal 1dent1fication.- The following ter~inal designot~~i-~ 
~i 1 a.li o~ 1JseJ. 

Windings Marking 

St a tor 'w'1nains S1-S3, S2-S4 
F,2 tor Wi ,d1ng Rl-RJ, R2-R4 
rn~~:•s3t~~~ ~1~c1nf Cl-C3, C2-C.:,. 
Con,pt:;,sa:: 1.r-g Resistor 1-3, 2-4 
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~11 - F.-1434 6A (ML') - .....,
Terrr.1~al designations are ~ucn that stator and compensat1n~ terminals 
1onth li.ke mm:bers have like polan.ty when the re.,olver rotor angle -:_3 

:: C :· C CE' tr<:. l';, , 

J.5 ~erformance. 

3 5.1 Input vo!tage anc frequenCJ. - Tne resolver shell cpe~ate 
sat1&factor1ly at the ~nput voltage and frequency specifie~ ln 3.1. 

~.5.2 Test voltage.- Test voltage is the input voltage at which 
1 

... 1 11. ~ ol"0 r ~n2ll.. rr1t:ct the requirements of this spec1r1..cat1.on a11d shal ......I 

r:.. S .:, t, C ,__ ... t! ~ l n ) 'L • 

' ' Fr1.mar\ c•Jrrent. · PrlI'lery curi:-e'lt _., tne cu,rent c,:-a,rn bv tr1.::: 
c,• u•,~1, 1-1,er· n,aximum 1.nput ,oltage i5 applied and the s~condar1es are 
orcr., 111,- r"dll.Lmum 1.nput c,n:rent ciha.ll nol e'i:ceed the specifled value 0t 
3, l 

3. 5 4 Primary power. - Primary powe.c i.s th£ p.:>.. er consumect by tne 
~r1-2r) .. "en 'naximurn input v:Jltage LS appl.1.ed anct tbe ..,e~•..11...:l.,.i. ... 1..:. a.re 
::-pE:n. Tnc maxi.mum power con<i'.'1led by the resolver !;hall not exceed tne 
s-.0c.:..:ic~ -p~lt1e of ?. l .. 

3.5.S H1gn potentcal.- Resolvers shall show no €V1.oencc of lea~agc 
or ipqulat1.o~ breakdown between ~l.ndin6 s and frame and between isola~ed 
~1nd1.~gs ~hen subJectec to the high potential tests, 

],5.6 Insulation resistance.- Resolvers shall '1.ave c>n insulation 
-~r1.stance of 100 megohms (m1.nt'1lLm) when a de voltage is apulied bEtween 

~!~C1~?S 2nd b~twPeG w1.nc1.ngs and cas~. 

J 5.7 01electr1.c strensth.- ResolvPrc ~~all s~ow no errat1.c ind1.r~­
t.o" u! current in thr primary or exhi.b1.t a noticeable torque when 
st,,_1ec:ed to the dielectric test voltages and frequencies. 

3.5.8 Function error.- The function error of the resolver shall 
not e~ceed tne value specified 1.n 3.1. 

3.).9 Null vol~age.- The fundamenta~ null voltage and the total 
~ull vol~age shall not exceed the values specified in 3.l (in mill~­
"10~ls root ;riean square (rms) per volt (rros) input), 

3.5.~0 Friction torque.- The amount of tor~ue required to overcome 
frl~tion shall not exceed the maximum values of 3.1 for the specified 
te~peratures (23° + s0 c), 

-
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3.5 11 Rac1~4 ?lay anc ~re play.- Radial play shall not e~CL~d 
va~J~: S?c:1.£1.ca ir 3.1 on reversal cf~ pound load. End play sh~ll 
eAceea cne vaJue specified in 3.1 on reversal of 1 pound load. 

3.5.12 ~r_.s:, :::-::..ng cort::..r,l.1t;:,;.- £3.ch roto!'.' w1nd1n£, s:-iall sho•,1 cur­
t1.nu1ty and the change in resistance shall not exceed 5 percent betwec 
the high and low measured values when the rotor is turned at a speed ro: 
faster thaa ~ revolutions per minute (rpm) for a minimum of tvo revol~t 1 ~= 
in each d1recrion, 

3.5.13 Pnase &hift. 

3. 5 .13 .1 Nomu.aL - Tbe nominal phase shift snall not exceed t'1C 

spec~f1.ed v~l~e of 3.1, 

3.5.~3.L Variation due to rotatJ0n.- The var1at1on of phssP sr~rt ~ 

a tunct1on of rotor angle snall not e~ceed the specified value 0f 3.1. 

3.5.13.3 Var1.at~on due to volt~ge.- The total variation o: ph~&2 
shift as a function of input voltage shall not exceed the values specif,~­
in 3.1. 

3.5.14 Transformation ratio.- The value of the transformation r~t10 
shall be as specified in 3.1. 

3.5.14.1 Var1.at1.vn with input voltage.- The variation in transfn-:-r-~­
t1on with the specified input voltage (see 3.5.l) shall not excEed the 
l1v1ls ~pec1.f1ect Ln 3.1. 

3.5.14.2 Eoual1ty of transformation ratio.- The maximum d1.f£erenc~ 
in transformation ratios from primary to secondary and where compensat-~g 
w1.nd1.ngs are used from compensator to secondary windings shall not 
exceed the 11.~~ts specified 1.n 3.1. 

3.5.15 Comoensating windings. 

3.5.15.1 Null voltage.- The null voltage snall nave a fundamental 
frequency component no greater than 0.10 millivolts root mean square 
(nns J per volt (nns) input when connected as specified in Figures 21 ar,,~ 
22, 

.:, • 5. 15. 2 W1.1d1nf, phase - 7he correct 1-'inding phas.: shal~ DE. :..;-•.;i._ .:..:.: 

wuen en~ voltmeter reads less than the test voltage and the resol-,1e:- .;;; 
connected a~ shown in Figures 23 and 24. 

3.,.15.3 Equality of compensating windings.- When the resoiver ;s 
connected as shown in Figure 25 the null voltage shall have a fundaroentaJ 
fre~uency component no greater than 1.0 millivolt (rms) per volt (rrr.~) 
input, 
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MIL-R-14346A(MU) 
..._, 

3.5.15.~ Compensating resistor.- ~ien rornpensatLng resLs•ors ar~ 
ap~l1cable the: s~a]l cor.fo:-m to the value and tolP.rance spec1:1.ed in 1.1 

3.5.16 lmpedance. 

3 • .5,16.1 Rotor 1.m edance stator open-ci.rcuitcd 2RO),- Rotor 
1mDedance, stator open-circuited, R0 1 shall not exceed the specified 
b.mLt (see 3.1). 

J.5.16.2 Stator im edance rotor ouen-circu1ted , 2so ,- Stator 
1~ped~nce, rotor cpen-c1rcu1tea, SO,shal1 not exceed the specified l1~1t 
(see 3.1). 

J 5, 16. :i Rotor impedance slat or snort-circuited ZRSS , - R.otor 
1inpedancc, stator short-c1rcutted, R.SS, shall not exceed the SJ.ec1.f1.~d 
~ _-,:..,_t (see 3. l), 

3.5.16.4 Compensator 1m~edance, rotor 02en-circu1.ted (ZCO).­
Compensator impedance, rotor open-circujted,~co,shall not exce~d the 
spec1.f1.ed liMit (see 3 1). 

3, 5. 17 Perpendicularity o: axes.· The angular devia~ 1.on of the nul 1 
an~les from tneir true angular pos1t1on shall not exceed the specified 
value of 3.1. 

3.5.18 ~esolvcr zero marking.- The frame of the resolver shall oe 
pe=nanentl) ~arked with an arrow which coincides witn an index mark on 
tne rotor shaft at electrical zero within± 10

0 
. 

3.5.19 Shift of resolver zero.- The change of position of resolver 
zero with variation of input voltage and frequency shall not exceed the 
values specified in 3.1. 

3.5.2C Harmonic d1slort1on. · Unles~ otherwise specified, harmo~ic 
cistort1on shall oe no greater than 0.1% ~hen connected in accordance 
w1t:n F1g1...re 14 or 15 as applicable. 

3.5.21 Radio noise.- Resolvers shall not produce radio noise at a 
distance three feet from the unit in excess of 2.5 microvolts in the 
frequency range 0.15 to 65 megacycles and 5 nuc-rovolts in the frequency 
ra~ge of 65 to 150 megacycles, 

3.5.22 Temperature rise.- The temperature rise of the energized 
re~olver above ambient temperature shall not exceed the limits specified 
l"l 3.1. 

3,6 Environmental. 

-
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3.l.: ircurance.- ALl r~solv~rs cove1ec ~v t11s bp~c1.i1.cat10G ~~~: 
oe caoable of operating at 1150 ~ 50 rpm cont1nuoubly for 1000 ± 10 
:-"lOL,rs w1thou~ fa1. lure or ev1.dence of unaue wear, dete:::-ioration of wi.na,.,... c­

or deposits of cistillates. 

3.6.2 V:i.brat1.o:.- The resolver shall show no ev1.dence of aamd0 e, 
loostc metal chips or other particles of foreign matter and shall operau:: 
sat1sfactor:i.ly after naving been viorated 1.n a vertical and hcr1.zon~al 
direct:i.on for a total a~plitude of .010 ± .002 inches at a freque~cy or 
LO to 60 cps with a period of one m~nute for a total of 8 nours ~ LS 
mi.nutes. 

].6.3 Shock.- The resolver shall operate satLsfactorily after be1n~ 
-=·•e-•;iz.c"• ana s1•0 Jccc.ed to 6 blows of 100 G P.ach while the shaft u £rec 
t•) r n·nte 

3.6 4 kum:i.aitv.- The resolver shall she~ no evi.aence of rust, 
tl1.ster1.n;, varnish condensation and shall operate satisfacto~ily after 
exposure for 2~0 hours at a temperature of 40 + 2°c and a relativt 
num1d1.ty of 90 to 95 percent. 

3.6.5 A..~bi.ent temperatures.- Resolvers shall be capable of storo6~ 
without oamage in ambient temperatures rangi.ng f:to.-n -62bC to lOC°C. T:..z 
resolve1s sh~l: ~ect all t~e specifiea re~uirements wnen cpera:ed iu 
t-~ following ambient temperatures· ,s 0 c to 85°c. Ali resolvers shall 
conionr. to Cnt: .cequ1.remc.nt.; of 3.5.4, 3.5.5 2.nc 3 5.o after beJ..ng 
cerr.peracure staoilized for a period cf four hours at 125°c. 

3.7 Identification.- Resolvers shall be identified w1tn markings 
cor.torming to Figure 3 and MIL-P-6906. If identification plates are 
csed they shall be not more than 0.003 inches thick. Other methods ci 
mardng are p~nr,1ssable provided they comply with MIL-P-6906. 

3.7.l Leg1b1l1.Lv of mdrking.- All marking shall remain legible 
atter completion of all tests. 

3.8 R~• •~.- Resolvers shall be capable of meeting all the req~i~~­
mer.ts of tla:= specification when tested 1.n accordance with 4.6.2.7. 

3. 9 Workmarish1p. - Workmanstup shall be 1n accordance with the 
appl~cable requirements of MIL-F-13926 and shall be of a quality 
ccn~ist~nL ~1th th~ nest instrument practice£ and tne h~ghest uroduct.a:, 
.,t ar.ciaras. 
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I 
HE ·F - lL.3Li6A(MU) ....,,, 

1_ NOMENCLATURE 
___,....._______ A 

i --- "G" RADIUS 

TAI,ULATION OF LETTERED DIME~~IONS 
SY~CHRO SIZE A B C D 1 F l, 

15 3 3/4 3/32 5/64 3/64 1/16 1/8 

23 3 5/8 1 i/64 3/32 3/64 1/16 1/4 

1. 

2, 

3, 

4. 

5. 

LEGE~TI SHALL BE CENTRALLY LOCATED HORI70NTALLY AND VERTICALLY. 

ALL CHARACTERS SHALL BE GOTHIC STYLE EXCEPT SUFFIX LETTER OF 
TYPE DESIGNATION WHICH SHALL BE LOWER CASE ELITE. 

~OMENCLATURE, VOLfAGE AND FREQUENCY SHALL BE AS SPECIFIED IN 
DETAIL REQUIREMEt,,"'TS 01' APPLICABLE FIGURE. 

SERIAL NUMBERS SHALL BE REQUESTED FRCl-1 THE PROCURING AGENCY. 

CONTRACT NUMBER SHALL BE APPLIED WHEN REQUIRED BY PROCURING 
AGENCY. 

Figure 3. Identification Marking fnr Resolvers 

-



R!SOLVFR TYPE DESIGIIATl0rl 

15R7Ns 2JR )M 2 lRCJNf, 2 JR6II(, 11R8ll4 23RllR6 2)R)7N4 2 JR liWI 

Fxrlts.t1on Winding Stator St~tcr Slit OT Rotor Rotor Stator StAtor ~t•to 
FTeqventy CPS 400 l,00 6.1 60 400 60 400 ,,oo 
lnput Voltage 
Hax1rr1Jlf' Volts 32 90 90 26 130 I JO 
Teat Volt• 2f 60 60 24 60 t,11 

Mrnl...,,., Volt~ 0 5 20 70 2 0 5 0 5 
4 Input rurrent (Hu Mil I lamps 57 170 l )() 211 47 47 
~ Input P~Pr (Ka.x.) Watt,; 0 27 8 0 1 0 0 JJ 0 6 0 6 
& DC Re•iatance 

Input Winding (:t 157.) Ohms 57 i..e,, 76 7 250 \6 11 0 116 2~ 97 
Output lllndlng (+ 157) Ohm• 15 16.2 JlS 5 280 1,6 JO; 325 5 170 177 
Comp. Winding (!-157.) Qh,11, NA NA NA NA NA l!A llA HA rnq 
Comp Reeiator (,! 57.) Ohlllll NA NA N\ NA NA 2 2 2) ~ NA NA 

7 TranafonlLl<tion Ratio 
Rot or/Stator (.t 0.01) 0 45 1 03 0 9~ NA NA 0 99 0.?9 0 09 0 99 
Rotor/Comp (+ 0.01) NA NA NA HA NA NA NA !IA hi\ 
Stator/Rotor(± 0.01) NA NA NA 1 00 l 00 NA NA NA NA 

8 Equality of Tranef~nnatlon Ratio l Spreed 0.2 0 • .5 o. 5 0 5 0 5 ◊ 1 0 2 0 2 0 IO 
9 Fhaae Shift!/ 

N=ins.l Degrees .5 7 1.3 7 7 4 0 6 6 0 90 q 

DuP to Rotation Degree +0.5 +0.5 +o 5 +oz +O 7 +0 2 40 2 
Du~ to Voltage Degrf"f' +o s _±0 5 +O 5 +o 2 ±0 2 +-0 2 +o 2 

10 Ferpendlcularlty of AxeA 
Rotor Minut'e<J ·!.2 s +5 0 NA NA +2 5 !_2.5 +2 5 +2 'i 
St&tor Hinutee NA NA ±5 0 !5 .o NA HA NA lli\ 

11 Null Voltage 
f'i,nd-ental (!1ak mV/V 0 707 0.53 1.17 0 5) 0 5) 0 57 0.5] 0 JS O JS 
Tot 11 (11u. ) mV/V 0.881, l Of> l 21, 1.06 1.06 0.78 0 51 0 53 0 51 

J 1 Funct1on l'rror Percent !_0, 2 ±0 2 +I) l ±0,2 ±0.2 :tO ±0 l :!_0 l ;!-0 05 
ll Zero Shlft of Hull Spacing at o0 

Wit~ Voltage Hin11te t2 0 +3 0 +O 1 +3 0 -+l.O +2 0 +2 0 +2 0 +\ 0 
llllh freq,,eocy Hlnute ft 0 ±1 0 i l 0 ti 0 tl 0 ±1 0 ➔l 0 f 2 0 i l 0 

14 Pt let ion tarque 
At ·22 + JOC (Kax Or.-In 0 2 0 4 0 4 0.4 04 0,4 01, 0 4 0 4 
At •)~°C (Ku) Or-In 0.6 0.6 o e 0 8 0,8 08 08 0 8 O A 

"'""'' Contatt R,-•ht""" (Max ) Ohm, 0 II O 09 I 1 ] 0 3 0 16 l.7 0 94 0 9 
T~~perature RI•, (M•,) D<'greee C 30 45 1,o;. 65 65 45 45 !.~ /1 5 
Wet ght (Noa, ) 0; 6 1,. 2f ,8 2q 28 28 28 28 2H 
Shu!t End Phy (H•« )1f 0 001~ 0 00' 0 (>1l, 0 005 0 00~ 0 .OD' 0 00', 0 00~ 0 i)O' 
1!!_n!!._~.!_!LPla~ (H"_!' I'/ _ -- Cl 0004___ (1 ,,, (• '>u_l_ !)_.Q0.~ 0_J•0I ___ 0 0fll___ 0.Cl0l .Q..QQ}. __ C '~1_1 

I I •f 11 It 111 1 1., f il1""(', 

2, ~h-t1 tt, L,•11 1 



"-UL -R -14346A(MU) -
Q~ALIIT ASSURANCE PROVISIONS 

4.1 Responsibilit) for inspection. 

1, 1.1 _c;upplil:'r.- Unlc"'l" othcrw19f' c:ip,,cifi0d in the C0'1tr,"'ct or purchase, 
., J,_ 1, LI,, 1upplil'r ib rl''i~u11-,1hlt for Lhl' pr•,formanu· o/ all lnhpL'C~i0n 

rvqu1rem(•11t.., aq '>pecified herein. Except dS otherwise soecified, th.· 
sL:::,~licr ra\ Jt1.l1.ze ~1.s own facilities oc any commercial laooracorv 
acccptab~~ to t~e Gover~ment. The GovernJT1~Pt reserves the right to per­
f:::,rm any of the 1.nspcct1.ons set forth in tht specif1.c;:;t1on where c:ucn 
~ns?acliuns are dee~ed necessary to assure 2uppl1es an, ;erv1.ces confor~ 
to ~rescrio2d requi.rements, 

4,1.: General provisions,- The quality assurance prov1.s .. ~ of tlu_ 
':>pee f·.r::at1 on and of other documents referenced herein iorm he basisI 

l'.H .!,1-,pect.1or, to be performed by the suopJ 1Pr, Def1.n1.t1.on.s of inspec.t1011 
terms no~ otherwise defined herein shall be as li:tcd in MIL-STD-109. 

~ 1~3 Te~t anc ~nspeccion facilities.- Test eq~1pnent and Lnspect:~n 
fac1.l-t1.es shall be of sufficient accuracy, qLal1.ty and quantity to 
,~~~lt t~c required inspect1on. Tne supnl1er shall establ1.s~ inspection 
e,Juio111ent to the sat1.sfact1.on of the Gover=e.nt. 

4 2 Inspection conditions and methods. -
4.2.l InsDect1.on conditions.- Unless otherwise specified hereu, all 

__._ 0 0
1-,mn1.nnt1.ons and tests shall be performed at 20 to 35 C at a barometric 
~ressure of 28 to 31 1.ncnes of mercury and at a relati.ve humidity of 45 
to 75 ,ierc..e-:-it. 

4 :2 ... Test vo1.tage and freguencv.- The test voltage ar.d frequency 
s~all he cs specified tn Table I. Tolerance on test voltage and freouency 
shall ~c as specified on the applicable test figure. 

4.:.3 Stabilized operating temperature.- The stabilized operating 
temperature is reached when the d.c. resistance of a secondary winding 
~oes ~ot chanee more than 0.5 percent over d period of 15 minutes ~hile 
one pr1.marv winding 1.s enerp.zed at the test voltage and frequenC). 

4,2 4 Test te~perature conditi.on,- Test temperature cond1.t1.on has 
been reached when a resolver has been energized at the test voltage anc 
frequency for tne same length of time requ::_red to o-:-:..ng a re~ulve~ w.ctl, 

the sa.'11e type designation number to stab1.l1.zed operating te:l'perature, 

4.3 First article tests.- Unless otherwise spec:..f1ed, the require­
ments and tests of Table III shall be conducted on first article samples 
0nly. Failure o: any first article sample shall be cause for disapproval 
rind suo&~quent ~ct1on a~ required by the co~:ract clauses ao?lica½l~ :o 
l~rst a~~1clc testing. -
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"f,.:..l Accepca~ce 1.n.:;p..::ct1on.- Acceptance inspectioi. s,'1ail c....,,:;_.,;t ., 

i,.LUuv.;, J:.. o.l!U E, .r,o,~0::1.-Ll.0:'... 

4.4.1.i Inspection 1ot.- I::-1spE:c-c1on lol ::,hcill conb::...st of all d,t 
i:c::,uiv.::.:-::, of one type pro<lucect under ;:,UD.iitantially the same .::.onc1t::.0ns 
ana offered for inspection at one time. 

4.4.1.2 Group A 1nspect1on.- Group A 1.nspect1.oc shall consist of the 
e\.am1nat1ons ana tests specified ln T3.ble II ar,d sbail be on the c,C.:ut::: .,.~~ 

vi sample units. 

~.4.1.~.l Sa.~nl1.n2 plar. - Stac1.s:1cal sampling and 1.nspec-c1cn shdl: 
~e ·n accoroance w1Ln MIL-STD-105. 

6.4.1.3 Re1ectec lots,- If an 1nspect1.on lot ~s reJected, the bJP~-1.~­

snall w1.thdrdw tne lot. The s0ppl1.er may screen out defectives or rewor} 
the lot and sub~1.t 1.t again for acceptance inspection 

TABL[ 11 - Croup~ Inspection 

,... 

I 
Test 

IVisual and aimensional 
C_;nt::.nu1ty 
Fri.ction to1·q1.1e 
Resolver zero marking 

Requirement 

I 
j 
, 

Paragraph 

3.5.12 
3.5.10 
3.5.18 

Test 
Paragraph 

4.5 
4.6.1 
4.6.2 
4.6.6 

I AO"'.. ( vtn. ', 
: 

it'~' - ~ 
•11 - __, 

J.CI.J~"- ..,._ L.-.._.. - .. 

I ' 

I 
I:. . (, I 4.0 

1.0 I - . 
I Ii 1... 0 

,...~ 

- ~.J ' 
' > 

I .~ !Curren:: 3. 5. 3 I 4.6.3IPower 'i J.S.4 I 4.6.4 
1 Null voltage 3.5.15.1 4.6.15.1I~o zz 

Winding phase 4.6.15.23.5.15.2 
~~ Equality of windings 3. 5. !.5. 3 4.6.15.3O<! u C/'l Resistor J.5.15.4 4.6.15.4 

?nasE. rotation 3. 3. 3 4.6.7 
11&.ITllOnic dist ,-·t ion 3.5.20 l 4.6.8 

"' C' .. ..,l 1...-.rp(.!71...:i:.ul.J - I of a.-..-:s •i .) • :) • :._ I 4. 6. 10 
l F...ndo..11ental null voltage l 3.5.9 ! 4.6.9l 
lrocal null voltage 3.5.9 4.6.9 
!Transfurmation ratio t 3. 5 .14 4.6.11 
t ' chru 

I 
i l' 4.6.11.2I 

!Nominal phasE sn1ft j.5.13.1 

!
4.6.12 

jvar1at:on due tc rotation 3.5.13.2 4.6.12.2 
,varial10~ 00e to 
1ft.~,ct .. o;:i er.:-~-

voltage l
{ 

3.5.l.3.3 
3.5.8 

4.6.12.3' i 4.b.:!.3 

I4.6.13.l 
\ 4.6.13.2 
~cual1tv of lransfor~ation 
l,hgn potent::.al 
,_ ' 
," n..,u .. "'t .i.on .·eo, .. ~t .. ,ici: 
Dielec::ric 

ratio 
• 

3.5.14.2 
3. 5. 5 
3. 5. 6 
3. 5. 7 

4.6.11.4

I 4.6.16 
-. . 6. ~ 7 

i ,, . 6 .18 

' 

1.0 

i 
ti 
; 

I 
i 

J 
i.l 
~ 

' 

t 

I 
} 
I 

I 

u 
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l1IL-R-14346A(MU) - ....,, 
4.4.1.4 Group B inspection.- Gtoup B Lnspection shall consist of the 

~c~ts £-;:-ec1Lcc :.:-: Tab:e III. A totr.l m.mber of three (3) 6&11pl~1:, µer 
order !''1a.i.l be submitted from the first lot and :rom units that have 
j.,d;:,:,ed Group A inspection. On approval oi the procuring actjvity, r.hP 

~o~~r~ctor nay subst:.tute certified test data 1n lieu of testing 1~4 
GroLp 3 inspection ?r3vided the data has b~en accumulated from a pre­
•Jlous order of the same type being submitted for insoection and the data 
:.~ de=ived from items produced within two years of the current order date. 
71-ic cert::.hcation shall also provide a statement as follows. "As the 
~~:hcrizec representutive of the supplier, t'le undersignPd warrants and 
::, ;::re~e:r ~12.t All c:1e :..nform~Lion su?pl12d he;re.·1tL _s tru.- a,,c:. accu::: 0 t"L 

c!'1G r;-,ee~:: t'le requirements !:or ce;-t::.f1cation of conf::,rmance to C::ronp r 
1·• 0 pec':'C'l ri: ~E.-R-ll'.1346A(XU)". 

4.4.1.4 1 Disposition of sample u3its,- Sample units which have been 
tested for Group B 1.nspect1on shall not be delivered on th~ contract or 
order. 

1• 'i V1su;,l and mechanical,- The :-esolver sh.;.11 be 1nsp2c-ted •;_3_.ally 
t0 determine that the d1.mens1.ons, markings anct f1.n1.she~ coriforrr to tne 
l"l•CTv1re'l'-"'ltc spec1.£'1.ed i,~:rei.r., The :-ec-o!.,·e:- sh,-::.'!.l • 1 'h br f''<:t--iir,d f~~ 

cl2anl::..ness, tigr,tness of £1.ttings and geneni] -,.:ipearance. 

TABLE Ill - Group B Inspection -
Requirement TestTest 
Paragraph Parag:.aphl 

T.!ll"'pcaa7,::(_ 
I 3.5.lo l ... 6. 5 

l 
' 

IJ·~ft ~~ -esolver zero J.s.1g t 4.6.1~ 
\'nl:.age range vs. transformation ra:1.0 J. 5, 14,:.. I 4.6.11.J 
Vclta6e range vs. phase shift 3.5.13.3 4.6.12,3 
f<~dio 'lOise i 3.5.20 ! 4.6.19 

1Temperature rise 3.5.21 4.6.20 
jLow tenpcrature operating tests 3.6.5 4. 6.21l 
j~1gn temoe:-ature operating tests 
;:xtr~mc temperature tests 
i\'1.brat 10n 

,Snock 
\Endurance 
1Hum1.dity 
jRetests 

4.6.223.6.5 
4.6.233.6.5 

3.6.2 4.6.24 
4.6.253.6.3 
4.6.263. 6. 1 

3, fi, 6. 4.6.28 
3.8 4.6.27 

4.6 Test procedures. 

4.6 l Brush-slip ring continuity - The ~haft shall fLr3t b~ roca~eJ 
±er several revolutions. With a Wheatscone Bridge or any other approved 
'T.,::>t h,,c: acrcc;5 the terminals of each rotor w1.nd1.ng, the co:1t:.nu1ty t'"Lrough 
, 'P "7'ur;f-ies and s: 1 1-;, rings shall be de.tenni-,ec!. The test ,;hall be made -
~,,Lie t~e rotor is Deing slo~l, turned at a sp~ed ~ot faster t~an 5 rpm 
:-r ~cit less than two revol..it1.ons in e-ach d:!.rect1~':-, and s:1dl conform to 
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FREQ. 1% 1 

~.o.2 i~~ct.1.on torque.- T:~s t~st shdll b~ ?~rformcd us1~g ~ 
~~~ac~--~(...~ d: al :,:- w. ?C~r-1tc.::- ........~ich, .....The-: £0 .... r.~2.d o~ the ::-c~o:v1-r s~.:...r=~,, 
stidll L~~r~ a t0ruut: not br~atcr tr~n the valu~ spec1.f~eu _n J.s.1; --
d. tempt:rat,ir.: of 2.:.. J = J.O')C (75 :!:. 10°F). W.1.th the d ... d.l or yoi.nt,­
n~J~t~d ~~ :~£ S~dft, t~£ ::a:or sh:11 be rotate~ at~ rate not ~o~~-­

than 6 rpm ~1th t~e sndft 1.n a hor1~ontal pos~t1.on; at least two 
revolutions of the stator shall be made in each direction. The spe~1:1.~. 
toroue value shall be considered exc.eeded if the di.al or pointer t .... : .. ~ 

one revolution. 

4.ri.J lnpllt current.- -.11.tl. ma-....1mlL.i 1.n,ut voitdgc: a::iplied tc CLI 

1-,, 1.~,c.!') 1n ,din"' ..:no c '1e ,:,ecundar1.,•::, ope:r., ::.he 1.np..it c..ir rent s,ta.ll 
m,_as,.-11~C:. \.11.1.c..n oJ-:J. am1,c.i.:.er hd.v1.ng a.r. c1c.~ur~cy of 0ot !tast 1%. (Sj.;€.. .. __.._..1 

L.,,:,4 PO"'.§:.:.- ':'\...,e se.11.es capac1.tor used :..n this test snall ::;;e v: 
11alut2 ,·o ser U:'., r e.~onate th!::! resolver w:1.nd1.ng. 

.$1 

i orm;.L \'Oi TAG£ 6~RI Rz 
i<.A'IED 

The variable 1.nput voltage is gradually ra1.sed until 20% of the cu:r~ 1 

medsured in 4.6.3 1s obtained, "C" 1..s adJusted to prod.ice a max1.m,i.; 
cucrent 1.nd1.car 1011. The input voltaE,e 1.s then vari.e:ct to produce tt,e 
~:iax1.mum current meas1...red 1.n 4. 6, 3. The last two steps are repeate'i 
u:-,t1.l max:..mum cu::-rent ::.s obtained for an optimwr. adjustment of ''C' 
The power 1.s c0"Tip1...ced from 
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"~IL-R- l4346A(MU) 

P =- (V-TRM) r, 
~nere V 1s t~e readin6 o: che voltmeter 

I :..s tne a.=neter readi.ng 
Rm is the resistance of :he &"meter and leads 

A suitable wattmeter (or any other approved method) can be suost1tutcd 
fc-::- the volt,ieter, ammeter and capacitor of Figure 4, with the sr,ec1.f1, c 
~a_;,_1~t'"' 1nout v0l--c1e>P apnlied (sep "l. l 'i. 

CAC:~c:--. "S.:>c..&L:;E' of the lar[;t" voltag"s orodc:cea i-,:• s('-1~.,- rP~on1r~ 0 _, 

l~ recc7'I'1ended tn~t 1.nput voltages oc varied with care. 

~.6.~.2 Stator e~c1ted Loi.ts,- fo~ ~tat~r exr1Led ~ , s the :esoJv,.z 
1.s conrer.:ted as sl-iowr 1 n P gu,P 5, T'1e srurw orocedurE. _ .,_allowed 2." l r1 

4.6.4 1. 

F, I 
I 

b 
V,\..l'.:!..HBLE VOLTAGE S2 
RA-:'E~ FREQ. ± :!.7. 

Figure 5 

4,6.5 Impedance.- Tne resolver snail be moun~ed centrally on a 
souare aluminur' plate 1n accordance witt. ~i.tures 19 and :o arn: excitf'C 
unt1 1 ti1ennal stab:..lizat1.o:i 1s reacned. Y1,P ser1.es reson2.n;::e ::-r .. dge 
snowT' 1n Figure 6 shall be used to obta1r the following 1npeoance 
measurements. 

lG 

https://sr,ec1.f1
https://readi.ng


l \rl'T VOLTAGE (MAX) 
RATED FREQ, _± 1% 

lJNDEK Tf,5T 

A 
where ZR "' n.sol ver 1mpedance and RA -r- RB = 10,000 ot-i;ns. 

Figure 6 

4.6.5.1 Rotor impedance, stator ooen-circui.ted (ZRO).- The ::..r,;:,E:~~-::.~ 
of eac~ rotor winding shall be measured separately witn tne reffiain1n~ 
roLor snorced and the stator windings open-circuited. ZRQ shall cor.fc~ 
to '3.5,16.1. 

~.6.5.2 St.:.to::- impedance, rotor open-c1.r..:u1.ted ( 2S0).- °i''.-,e ir.1,,e ... "' 
of each stator winding shall be measured separately ~1.th the rerna1n1.n~ 
stator shorted and the rotor windings open-circuited, Zso shall confo·~ 
to 3.5.16.2, 

4.6 5,3 Rotor impedance, stator snort-c1rcu1ted ( 2RSS).- ThP 
impedance of each rotor winding shall be measured separately with the 
:-eIT1ainin;; rotor shorted and the stator windings shorted. 2RSS shall 
c~~f~rm t0 3.5,:6.3. 

4.6.),L Compensator impedance, rotor open-circuited ( 2CO).- The 
impedance,_ each compensator winding shall be measured scparat~l1 ~it. 
tne remai,ung compensator winding shorted and the rotor wind1.nt,s open­
c1rcu1ted. Zco shall conform to 3.5.16.4, 

➔ ,6.6 Resolver zero. 

~.6.6.1 Coarse resolver zero - rotor exciteo.- For roto1 ex~1~~c 
~~its the res0lver is connected as shown in Figure 7. Th~ rotor 1~ 

rotated until a minimum reading is obtained on the voltmeter. The 
relative posit~on of the arrow stamped on the frame to the 1.naex on tht 
~naft shall confonn to 3.5.LB. 
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MIL-R-143li6A(MU) 

j 
TEST VOLTAGE+?% 
RATFD FREQ. + 5°1, 

l_________....._-----1.0 
/ 

Figure 7 

~.6.6.2 Coarse resolver zero - stator excited,- For stator excited 
units the resolve~ 1s connected as shown 1n Figur~ 8. (See 4.6.~.2.l). 

l 
I 

-1£ST VOLTAGE+ 5% 
,U1'FD FREQ. + 5% ....,,,, 

V 
.figure 8 

~he same procedure is followed as in 4.6.6.l, 

4.6.6.2.1 Special case - 23R6R4.- For resolver 23R6R4, the test 
circuit is connected as shown in Figure 9. The same procedure is 
followed as in 4.6.6.l. 

-
18 



---- - ----------

l 
i 

TEST VJLTAGL + 
KA.TED FREQ. + 

i 

l 

~% 
5'% 

'T 6, I P ...i.,2 :::-ut~tion, - rhc ·.1n1.t is pldr.eJ 1.n the ani,Jld:::- accLr.;.;: 

stand ~or "he f0 1 1ow1.ng tests: 

4.6. 7,1 Rotor excited units - (Rl-R3 wincin&),- For rotor excite: 
·.1n1 ts the rE.solver :s co:rnected as shown 1.n Figure 10. 

-7 
' 

0J. bT vOLTAGE .! 5% i3:-{ATED FREQ. + Si. 

a. I 
Rlf ;J I . 

---------------~--...=::,j.,_'----.....(?--S-3_ 

Figure 10 

When tne resolver shaft is rotated to the 90° position, the voltmeter 
reaain5 shall conform to 3.3.3. 

~.6.7.2 Rotor excited units - (R2-R4 winding).- The same proLej~ _ 
01.s followed as 1.n 4.6.7.1 except that the resolver 1.s connected as sr::, _ 

1.n Figure 11, 
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I 
L 

TEST VOLTAGE+ 5% 
ll.JITED FREQ. + 5% 

',,6,/ 3 Stator exc.1.ted um.ts - (Sl-S3 wind1.ng).- Tl--ie same proceauH. 
1s followed as in 4,o, 7 1 excepr t~at the re5olver 1.s co~nected as showr. 
in F:q:_1.1re 12, 

---------------------------------~ 

)s1 
)0 

TEST VOLTAGE+ 5% 
RATED FREQ, .,... 5~', 

5 t oo-Si 09-}' -
~ 
'-. .53 

I 

L-----~------- -l 
Figure 12 

4,6.7.4 Stator exc1.ted uni~s - (S2-S4 wending),- The same procedure 
is followed as 1.n 4.6.7.l except that tne resolver 1.s connected as shown 
in Figure 13. 

fs, 
51./- Sc 

~ 
t.... 5..3 

-('!) 

RZ..~ 
RITEST VOLTAGE -t- 5% RJ 

RATED FREQ. + 5°I
" 

l 
~ 

Figure. L 
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------------

1 

4,6.d.l. RoL...'r. exci.tt:::d L:·nt.,.- Fo.r rotor excited units the r~scl '1..-, 
1~ connecteo as snown 1.n Figu:e 14. The ~armonic distortion snail::~ 

,i.;..:.::•u!..~.::t. c1.t :.. 11-= 9C 0 ,h= .,.)~:- ...,c ._.,-G s ..... !. ... :i.:r e cecd t""'e s;r.;.c:.: .. -e 1 : 1. 1 ... 

3. 5. 2C. 

,, 
I 
I __:11_l 

Fig1.,:::-e 14 

..----------

•'()' rAGE + IJ. s·,, 
-"'·t,[, f\-12Q. ..- 0, )% 

-- ----·---------------
Figure 15 

4.o.9 ~u1i volta~e test.- Fundamental and total null volta~es s~~ 
Ot... •1easc1rea a::::0s s the term:;..nals 1.na1.cated, and cit thE: elec::rica.i.. a:,~~ __ 
~ncticated l.P Table IV when the resolver is energized according tc 4.~ _ 
a·1d 4.2.4 across one of the appl1.cable p,'.llrs of primary terminals. " 1 ' 

voltai:-es ':>hall bo:> ,,1ea;,1.,1e-l at tne specified t~st volta,;t· by t:1c -ieth". 
cit~er 4.6.9.1 o: ~.6.9.2, at the option of the supplier. The volt3~c 
·101,;ur.-1..! 1--rstrllmenls used shall 1nd1.cate the value 0f the volL.t~l' 1.n 
t )"t'"~-::i cf. t.n.t) :-rr<-i vr1.Luc- o! d,., equ.1.valent .::.1j1e ,.. ~vc ar.d ~n.::1: 1::i1. 2 ~ 
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input 1~pedance equal to that of a 500,000 ohm resistor shunted ~ya ~O 
pF cdp,1--LtcH. Fundamental and total null voltage., at an) tc..st posit1.or 
-..I, ,11 :1, in ,1ccordnnc-c- with J,6.8. 1'lii<1 test c;halL be :r:c1ic-atcd, except. 
1 1 , 1 r',, ,>tl1tr .1ppllc11blc p11ir of prh1nry ll'rmlnul'I 'jh1 1 1 u~• cnL·n.;ized. 

4.6.Y l Freguencv-sensitive voltmeter method.- A freqL•Pnc:'-sensit1vc: 
voltmctl'r t.il.111 be used vhicn has a fundamental freque.nc:i fil~er with 2 

ch2.ngc_ o~ uutput voltage net to exceed± 0.5 percent for ~- ch:mgc of:: l 
perce,t ~~ cxc:tat:c, frequency. T½e ~utput volte?~ ·h,11 ~le0 ~e ~, 
:east 'Tll.nus 30 dec.:.bels (db) at half and t,,.·1.ce ratpd frer; .. t..acy, Tl-1c 
·aet er snall be properly compensated for the i.nsert.Lon hrns 1.: the 
f~lter. Turn the resolver rotor until a minimum volcage is obcained c1 
tn.e f::equencv-sens1.t1.ve voltmeter. Thi.s vriltage 2.s ':he ~undamental 
co~poPent of tne null voltage, W1tnout di~turbLng tnia rotor pos1t~or, 
mc~su~e thP total null voltage with n vacuu.'Tl tuoe voltmeter, 

1+. 6. 9. 2 Pnase-sens1.t1.ve voltmeter method, - Turn the resolver rotor 
G~t1.l the inphase conponent of ~he null voltage 1s zerJ es i~~icate~ o~ 

p~as8-~cns1.t1ve vol=meter. Rea~ t~e quadrature volL2[e. This voltage 
1.s the fundamental comoonent of the null vol~age. W1tho,t 11.sturbing 
t'.1s r-c'.:c:- c10s1.tion. -..easure the total null "O:. ... A!'e ,::·, e v;:icu•.1~ tl!be 

voltmeter. 

TABLE IV 

Connections and A.~gular Displacement for 
Nu 11 Vo 1tage Test and Interax1s Error Test 

Null Voltage TestI 
Primary 

l1nit 
I 

Voltage Across Te::ininals 

kotor Rl-R3 S2 to Sl-. 
Exc:..t ~d I Sl to S3' ' 
I R2-R4 ! Sl to S3 

At El ectn.caJ AnglP-s 

oo and 180° 
90° and 270° 

oo and 180° 

I S2 to S4 I 90° and 270° 
1 

Stator S1-S3 ! R2 to R4 
; Rl to R3Excited 

S2-S4 Rl to RJ\ R2 to R4I 

ao and 180° 
90° and 270° 

ao and 180° 
90° and 2i0° 

Pos1.t1.ons 

1, 2 
3 4 ' 

65' 
' 87' ! 
!

1, 2 l 

I43' 
65' 
87' 

4.G.10 Perpendicularity of axes.- The resolver shall be mounted in a 
test stan<l capable of positioning the resolver rotor to any given angle 
within 15 seconds of arc. One of the applicable pairs of primary terminals 
listed in Table IV shall be energized according to 4.2.2 and 4.2.4. The 
rotor shall be positioned to the angles specifLed Ln Table IV. At each 
posi~i~~ tre rotor shall be adjusted to the nearest null and the angle 
1ndicatL1i t-v the test stand noted. The test s\al l be repeated, except 

-
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t ... at r_J ,(. ot'ier app 11.cab 1~ i-,a:i.r of pru--,ar1 tenn1.nals snall De c- ,1 ,1.:::,.:. 
Toe algeoraic aiffcrence Dctween the deviations from the tabula,cd a~b-'. 

dt the various positio~s 1nd1cate tne interaxis errors as rollows. 

Secondary winding; Positions l anti 3, 2 and 4, 5 ana 7, b and 8. 
Pr1.ffiary windings; Positions 1 and 7, 2 and 8, 3 and c, 4 and 5, 
Resolver, Positions 1 and 5, ~ and 6, 3 and 7, 4 and 8. 

Perpendicularity of axes shall be in accordance with 3.5.17. 

4.6.11 Transformation ratio test. 

~.6.11.1 Rotor excitea.- The resolver, mounted in the apol1cnbl~ 
test fixture snown in ~1.gure 19 or 20, shall be energi~ed at term1.n~is 
Rl-RJ ...mder tr._~ test condit10,1s of 4.2.2 am1 4.2.4. The output at 
te.rrn.tr,c1l:, Sl-~; shall be :neas1.i.::ec at. the pos1-t1on of r:-,ruci"li= c0up::.:i.'1.f_ 
nearest resolver zero. The measuring instrument used shall 1.ndictiCC tz_ 
rms voltage of the fundamental frequency, and s~all not alter the open 
circuit secondary voltage by more than 0.1 percent. The rotor shdll vc 
turned 90 degrees counterclockwise, and the output at term1nai~ 52-~~ 
'Tleasured at the nearest position of maximum coupling. Thi.> resolvPr s;,-,· 
tt1er, be t!neigized at tenm.ral~ R2-"'4. The ou:...puts .it S2-S4 anG ""t. ~.l _ 
shall be measured ac the positions of maximum coupli.ng nearest O d~;-::-c-­
a~d 90 oegrees respectively, The ratios of output voltages to inp~t 
voltages are the transformation ratios of the pairs of w1.nd1.ngs. Th~ 
tra~sfo::-,nac~0n ratio of each set of windings shall be in accordance~ .c 
J,5.14. 

4.6.11.2 Stator excitec,- Test cond1tions ot 4,11.l applies ivr 
stator excitea resolvers, except that the following substituticns s~~~­
oe ~aae when connectint terminal&, Sl-SJ for Rl-R3, S2-S4 for R2-R4, 
Rl-RJ for S1-S3, and R2-R4 for S2-S4. 

4.6.11.3 Variation with input voltage.- The transformation rat~o~ 
shall be found according to the applicable test conditions of 4.6.11.: 
~.6.11.2 and 4.6.11.4 using the maxiffilllll and minimu~ 1.nPut voltage~ 
specified in the aoplicable specification sheet. The variation in tr~rs· 
formation ratios shall be 1.n accordance witn 3.5.~~.l. 

4. 6. ll.4 Equality of transformation ratio. - The maxl.rnum 01.ffen,~_c _ 
between transformation ratios measured 1.n 4.6.11.l or 4.6.11.2 as 
ap?l1.cable anc 4.6.11.4 shall be in accordance with 3.5.14.2. 

4.6.12 No~1nal phase shift test. 

23 
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4 h 12.l Rotor excited.- The resolver shall br energized at terminal, 
;_:._-;;_,, '""~LT ~·~e cci:1di::1on~ of 4 .. ..:.2 aEd 4.2.I.J, ·w1 1.tn term1nalc:; R_:-Ri. snort~r 
.. nc te,-innals <,1 -C'J and S'.::-S4 O?en. Tlie rote: shall be t1..,rned :0 r ,e 
poc-it10:1 of rr..::· ::.'7um couvli;-ig between windings Rl-RJ and S2-S4 ne,ir,.•st : ~ 
~O ~~~1~es. Ihe pnase sh1it ::,nall be medsured at terminals S2-S~ to a~ 
~ccurac) cf+ 1.0 degree, ~ith an instrument nav1ng an impeoance of noc 
les~ t d~ thit of a 500,000 o~m resistance shunted by a JC p? (p1cofarao::,) 
c:.:i.Dac1tance. Pl-iase sin£:: sliall be l.l" accordance with 3.5.13.1. 

~.t 12 2 Phase shift variation with posit~on.- Usin~ the ~rune t~~t 
'·eC-; ,1, 4.6.12.1 t•1e ;:,hasc ::,tuft shall be measurea ;it 45° i.ncre'Tlents 
,n :·1-i-::, ,._,~::: full rtovolution. Phase shift snall be M.east.red at l.O'' c::.t'1.:;r 
- l.CP • - t.,1r o0 or 180° position. Phase sh1fi: var1.at1or. with ::-,tal1.or 5na~ 1 

'e .n accoraJnce ~1th 3.5.13.2 

~.G 12.3 Phase shift var~ation with voltage.- Using the same te~t 
setup ao 4.6.12.1, the phase shift shall be measured at the first pos1.t1on 
of ~ahim~m coupling, at the minimum and maximum operatinR vol::ab'" cpcc;­
:~.::.c ..1 tr.e ap.:ilicdble specification sheet. Pnase shift vo.riation w1.th 
1,?~t voltd~e shall be in accordance witr 3.5.13.3. 

~-~ 12.4 Stator eAc1ted.- Test conoit1onb 4.6.12.1, 4.6.12.2 and 
4.6.12.3 applies for stator excited resolvers except t~at tre foll~winb 
subst1t~t1.ons shall be ~ade when connecting terminals; Sl-S3 for Rl-R3, 
S2-S~ fer R2-R4, Rl-RJ fo, S1-S3, and R2-R4 for S2-S4. 

4.6.13 Function error test. 

4 G.~3.l St~tor excited.- Tne re~olver shall oe mounted in a test 
:;c,nr: , ,, :::'1 ca:-, inc:1c.:i::e the anfular pos1t1L1n 01 tne rotor within l~ 

0 E'cond" 0f arc. Energi.ze ter-n1nals S1-S3 in accordance with 4.2.2 and 
~.:.ci Al.:.gn the shaft index approximately witn the arro,. stamped on tr'e 
~rdm~. s~t the rotor exactly at resolver zero b) obtd1.n1ng a null acres~ 
~~rn1nalc K2-R4 using the circuit shown in Fi.gure 17. The resolver shall 
~e connected into t~e test circuit as show~ 1n Figure 16, or a similar 
circuit acceptable to t½e procuring activity. Rotate the rotor to the 90 
,>:;rce (;:-t-:, $:..c.:tl angle) oos1tion, set tne readout variable transformer 
to 100 uercert. Adjust the normalizing vari.ablc transfcrrner and t:1e phase 
si._ftcr lmt1l the minimum null appears across the phase sensitive null 
detector The phase shifter and normalizing variable transformer snall 
not De readjusted tnroughout the remainder of the test. Starting at zero 
the output shall be measured at 5 degree (ryhysical angle) intervals up to 
and including 180 degrees. The output shall be measured by the reading 
on the readout variable transformer, when it is adJusted to indicate A 

null on the phase sensitive null detector. The difference between the 
~ead1n~ ;teach pos.tion and tne sine of tne rotor r.n~le, eA~ressed as a 
..,l:'rCc'lt "'cc> cf "13.. l.:"l\.!1"' c-tpu:., l.' the furict1r,n er:ror. '::'..,e tesr snall bC' 
r~?catcd, e~cept that tne followLng terminal suoft1tutl.o,~ shall b~ nade 
wrer ~aL:..'l~ connectiors, S2-S4 for Sl-S3, £nd ~1-RJ for R2-~4. The -:u,.,ct1or e::-ror at am 11osit1on shall be> in .1cc0rd,•nl" 1,1t1-, 3.5.?. 
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PHASE SHIFTER 

~ORMALIZING 
Vl>.RIABLE 

c:;1 TR..AJJSFORYER 

SJ~-----'ll'r 
.......I ... 

I PHASE SENSITIVE 
NULL DETECTOR 

Figure 16 

4.6.13.2 Rotor excited.- Test cond1t1ons of 4.b.13.1 appli~s ior 
rotor e>-cited .cesolvers, except that the following te::nn.nal suo.st1::-ut10-
snall l.>e made w,,en ma1nng connect1ons, Rl-R3 f0r S1-S3, R~-R!, f.::r S2-SL, 

Sl-S3 for Rl-R3, a~c S2-S4 for R2-R4. Figure 18 shall be used to find 
1esolver zer<-i. 

l 
Standard Test Voltage 
and Free. (Sec 4.2.2) 

S3 

FLgure 17 

l 
I, 

Stan~ard Test Voltage 
and Freq. (See 4,2.2) 

') -
,_.J 



"11:.,-R- ~4 346A (ML'.) 

Size A B C 

15 1.313 1.534 J,931i 

A --
~ 4-4e THREAD, 3 HOLES 

:ouA!...LY SPACED OH DIA B 

PLATE 

MAl l:.RIAL ALUMINUM, 24ST 4, SPEC QQ-A-35~ 
FINISH ANODIZE TYPE 11 DYED BLACK, S0 EC MIL-A- 86<!'5 

TOlEC!ANCES ON LETTERED DIMENSIONS, t- 010 ~ 000 

-, -3/4 

I (87 r 
i (

-_-d__j_ 

I '' ' 
-----L 

~"(32_J 

005 ~---. 
I I I 

_.1 rl-38 !
-:1+I I 

s 

' __t_ 

BASE 

MATERIAL THERMALLY INSIJL ATING 

TOLERANCES ON FRACTIONS, 
t 1/64 UNLESS 
OTl-1ERWISf SPfC'FIED 

f 1 ~ 1 l 1 l' ::_ 9, .....,l ~ ◄ St j 7 L1 f C1 t' 



--

,-- MO 25 DRh..L-, 
1/'4 DEEP ' 
4 HO.. E"S / - 11c,_______.......,_, _____t

/ 

______.;....,~-----i----,~ i.... 
i-1-r1 '--- ~O 6 - 32 HIR~AO 
, 3/B DEt:P-4-l-:f/,,-- PLATE 2 MOLES
I I' 

r .J t-"-

L ,--------1,J ,________,,.,.,...,-r '-----..... 
1' 

-:_-_-_::-_-_-_-_:-_-_-_-_.....:_-_:-..., 
MATERIAL THERMALL'r IN&ULATING ------- H -----

' 
-,~:.ERA.,,CES ON L..ET-fR~ 0 D!l,H::NSIONS 

,-,010, - 000, 
Oh FI-IACT!ONS, ! ./64; 
ON .4NGLE.S, t. 1• 

PLATE 

ALUMINUM, 24$";"4, 
SPEC OO-A-355 

ANODIZE 1YPE I', 
DYED 9l.ACK, 
SF-cC MIL-A- tH:i25 

TCLLRANCES ON LETTERED DIMENSIONS 
'f 010, - 000; EOUI.LLY SPACED ON DIA B 
ON FRACTIONS, t. 1/64 

E 

I
,012---. 

I 
~ ' _i.._l 

\_NO 6-32 THREAD, 2 HOLES 

TAB.JLATION OF LETTERED DIMENSIONS 

l ,1 ! E 
I C•• I DIM A DIM. B DIM C DIM 0 DIME DIM F , DIM G : DIM H DIM J 
, ·,- rPE 

I 
23 ::. oo: _j _~_o_o_s_~.:_._2_s_c~_5_9_s_&_~_.._7_~~-4_a_-_s~_~_s_9_:._, _j_~_~o ..~.:..~'"-. _3!~ 
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----- ----- - ----- --

~ 6.1~ Sh1ft nf resolver zero tesc_ 

-i,c-.1-.1 witt1 volta'?e variations.· The re5olvel s,1dll be rr, untcc1 , 
.111 ct11~ulc1r tpc;t ..;taf'd c.::ipable of pos1t1-on1ng the re_,c,lvPr rotor t:, an; 
__;1vcr, ungle w1ch1.n 15 seconds oi arc. T'.11_ :c,:;olvcr ::h,11 1--c r:0'11'r'C't•:•I 

1nt" Lre appl:...cable test circuit cf F1:s,un, ~ er c Tr._, ,cc;o:S;cr .2rd 
t.~~ sr2~d srall ~c ~Proed for the ~est voltc~c ~nd frequency ~p~ct~~,~ 

1.I' ·_t-e ;1p-;:il1.cable c;pec1f1cat1on sliL:et, Tne ltsol-,cr ~1-a:l ;:ilso b(' 
zeroed ot tl-ie -,-,avunu-n and m1 ~llT'Um L'perat 1ng vol ta5es soec1.f1.cd, ?Pc', t ri2 

sh1 ft 1:-1 resolver zero recorded for each voltage. Sluft 1.n resolver 
::..fY,, .. 1tL v0ltcge var.Lat1.on shall be 1.n accoro,m-::e w1t'1 J • .::,.19, 

~ 6.14.2 W1.tn frecuenc, var1.at1.onr.- The [orEgo1.ng test snR~l be 
rcpr~::ited, except thAt the voltage 3t1a1.l bE: hel<l at thC! spcc1.f1.ed apo 1 1.­

cabl e :oltagc a~d the resolver shall ~e z~roe~ at the operating ~r~qL~rcv 
-10~ ana at the operating fceauency + 10 percen~. ThP shift 1n res0Lvcr 
:ere shall be reco~ded for each frequency. Shift 1.n resolver zero ~1.ch 
frc1uPncy var1.al1.01, shall be 1.n accord;:i.nce ;at~ 3.5.19. 

4.6.15 Compen~ation • 

.'...6.1::i.l ~ull voltage.- When the res0lver 1.s con~1ected .:=is shown 1.n 
1.~urPs 21 and:::::., the reading of the '"lull m2ter shall -._on':cn1 tc, 3,S.lS.l. 

Rt -
Vvl TAGE + •5% Rz.

1) FREQ + •5% 

t 
R3 

Figure 21 

'/OLTAGE + .5% 
r REQ + •5% 

Figure 22 

?6 
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.'.. t', :;_::,, 2 'wL:idui.2. onas~. 'w:-ic:r, t.rlc'. resolver .L~ con,ec.tea as S'10\-'1, 

c~ .J~e~ 2• and 2h, ch, te~ding or tne voltmeter shall confer~ ~o 3.5 .• ) 
r------., 

Sil~)7l 
9 
l 
l 
I 
I 
'-

Cl 

.si... ..52 

~4-TI:D FREQ. 

F'i.gure 23 

ft,::-, I \i0i."iAGE .!. 
1 
J.. 

o, 
Jo 

"RA.TED FREQ. + 1% 

Figure 24 

4 6. h. 3 C:aual.1.t.y of co;-npc".sat1.n 0 w1.nd1.ngs,- Wnen tne resolver 1.s 
cunnectcd as shown 1-n Figure 25, tne :::-eacnng of the null met et" snal,. co-,­
ionn to 3.5.15.3. 

'I 
I 
i, 

RI 
fcSf VOLTAGE• ,5% 
fJ...TEJ PREQ. + .5% 

Fi.gure 25 
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------ ----------------

----

MIL ·R-1L,346A(MU) 

'..,h l".4 Compensatinc 1-esistor.- When appli.caolL, t'1L compensat:i.n'2 
re<.:;1c;:1.':- ---~3.!~ :ie CileC-<.tlC fl~r. the prupel Vcl 1Jt:', rudlt. LC't-, l iJ tt T,.J...r,d1j 

m.:i:-,1.'11',, t:;, -..nec1f1ed (c;ee 3.5.15.4). 

--. • ') 16 ~ potetit 1 al. - Unless othenn,;c spec. ii .ec, ~:1c hi~'--, ;,rter-~ 1 1 

L ::;t v<,I L ➔ ,, -, -,hc11l be 111 1cc0rdance with f;i.ble V0 

TABLE V 

c; '1-i ~ S 1-L e Locati.on Test Voltage (r@sl': w1nd1-n!:-, to frame 
between 1.solated 1,,'1.nd_ngs 
windin~ to tr clITlt:.LJj between 1.solatect .,11.ncl.::..ngs 

500 
500 
900 
sor· 

Th0 r"l ,t1vc humiditj for thi.s test shall r:ot 1:>e less thrn SO'L Aft0r 
''H rl" ~ VC'lta£f' ha" '"'een ::-a.sed flowlv (apnrovimi'ltelv 100 volts r,er 

2cu d) to t~e spec1f1ed ~alue and held at that value fer one ~inute, 
tnf' rf', ~ lve1 ,-,ndll rnLLt :he requ:;.rer.ients cf 3.5. 5. Tl-iis tC,:,l shall be 
~r.rn2dldte>:_, • .Jl Lowed b\ the Insulat1 07 Resistance Test, 4. c. -i._7. 

~ 6.17 lnsLllation resistance.- The 1ns~l~t1.on r0s1.sta~ce test sha~l 
be ~ade oy means of 2 megoh~ bridge (or any other approved means) with a 
u.L. test volta~e of 400 volts dppl1ea betwee0 windings and between 
,•1-nctin~::, ano case. Tre value of 1ns1.1lation resistance shall coniL.Jrm to 
J 5 6, 

4.6.18 D1electr1c test.- The resolver primarv s½all be energi.zed ac 
1i,._cated in Tab-L VI ~~tr tvice t~e rated fre~us~c, and w1.t~ no load 0n 

the secoridaries. 

TABLE VI 

Prirndry Te!T'llnals Primary Voltage Shorted
l
; + S'i'_ Term:.'1al s 

! Rl-RJ 1. L, max. input Rl to R2 
!

~talor energized l S1-S3 i 1.4 P1ax. 1.nput Sl to S2 
' S3 to S4I 

I l I 
' 123R6R4 S1-S3 2 max input NoneI i 

After the ~haft has been rotated at least one revolution at less than 5 
rpm, the resolver snall meet ~he requirements of 3.5.6. 

-
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:. • tJ, 19 Rd_d1 o no1.se. - Tnf- r~ s;:iJ. ver shall be crergi.zed as 1 .. ~:..c a':1.:Ci 
.,, l<>Dle Vll auJ ... ts rotor ro::.:i.tcc at. 11'.i0 =50 rpT" The rod ant,,nn" , , 
a noise meter shall be placed within 3 ~ .3 feet of the res0lvrr 0rus~es 
ar,d the noise level measured at no less than t...,u 1req.1enc1e~ 1n e.,ch ol 

t11e canct::, O<;!CWe~n 0.15 and 150 rneg..-:.c:·..:les. TtH: '10lSC level <,11al 1 not 

e~ceed the requirements of 3.5.21. 

➔ .6.20 Temperature rise.- The unit under t~st shall be clamped :..n ~r 
aluminul"\ plate in accordance with Figures 19 or 20 in a space wn1rh is 
tree £-:-om drafts (velocity less than 1 ft/sec) and 1.n .::m ambient t<?mperd­
turt of 22.0 ± 3.0°c (75 ~ 10°F). Conneccions shall be 1.n accordance 
w~th Figure 26 and Table VIII. 

TABLE VII 

--
I 

Type 1Jn1t Primary! 
' 
I~ t 
1t,o or energi.zed Rl-R3 

! 
Stator energized Sl-S3 

23R6R4 Sl-S3 ' l 

Primary Voltage 
-t- 5% 

.707 rna:x. 

. 707 max. 

max, 

l.n?ut ' 

1.nput 

l 
1.nout 'I 

S:iorted 
Terminals 

Rl-R2 

Sl-S2 
S3-SL, 

None 

f 

l 
l 

Seconda..r-: 
Loading ' 

open 

lOOO 
ohms co. 

--, 

1000 
o~:--~s c,.;: 

E\'ERGIZE MEASURE... .. 
-----") 

J., 

'.i:EST VOLTAGE + l"'lo \,,'REATSTONEDPDT
!{.~ED FREQ. + 1% BRIDGE 

? 
I 
L • ► 

Figure 26 

31 



i-\IL-R-14 34 (n\(MV) .....,, 
TABLE VIII 

T\pe l,n1l Prill'ary Shorting 
Connection 

X-Y \'oltagf l 
iH 1 ( i J f" 1 j 11 / 1 J / t ( I I{ I -R2 R1 -lU
i----- - - -------------------
!:, l ...JLUJ , 11-"r)'.:.zeu S 1-S2 S1-S3 

S3-S4 S1-SJ 

I 

! 
') 

.707 

.707 

ITI<.IY. 

max. 

input 

inpuL 

I 

None S1-S3 na>. 1:-:pu: j 

with ~he s,:1 :ch Ln "Measure'' pos1.t1.on, t'ic r.esistu.ncc (Re) of the sp,0 ,::_­

fiea (esolve: w1.nd1n~s shall be deterrrined oy mean~ oi a Wheatstone 
Bridge, The ambient temperaLure sndll be recorded foe tins res1.'Stance 
,,alue w.1.:h a tnermometer (accurate to 1°c; placed w1.th1n 6 .± 1 1.nc'1es cf 
tne un1L W1.th the c;w1.tch 1n "Energize" positcon, tne unit shall be 
r•,-c1;:0d ~o:::- a1_ leas: 5 ~ours. Tl-ie am::aent te:nperature srall be rE:.co::-dec! 
-,.ir', 'F ,t tl--ie beg1nr1:1g of the test. At the c:•ncl~sl,r, c: ::he. ,_>.cJt .... 
c1on period, as many resistance read1.n~s as po~sible are obtained w1.triP 
-~~ fir~~ 100 seconds of cool1.r~. A resis~1~ce-time c~rv' ca~ be 
extrapolated to obtain 1he resistaTJce due tc• temperature rise (Rn), T1'e 
temperature rise ca~ be calculated fro~ tne following equation 

LlT (234. j + tc) (~ - l) ~tc 

v,,r~1crc, LlT temperature rise (see 3.11) 
Re resistance of w10aing ~easured at De~inning o~ test (tc) 
tc l~J.tJal ambient tcmperdture (°C) 

.A tc = average of all dM~'cnt tempecatures nir.~s t~e 1n1t1al 
ambient (°C) 

Rn resistance of winding mcdSJ~ed at end 0f test 

Any dpproved :~mperacure n.se test can ;:,e L.Sed in lieu of Lne 
,pt'cified test. 

4 c :1 Low tenucr~t0re operat1.05.- The tests of Table IX s~3ll ~e 
rcpcJ.t8o ,1t -55,0°C (-c_,;uF). (See 3.6.5). 

TABLE IX 

Test 

Perpend1cular1t~ of a~es 

,Null voltage 
I 

Paragraph 

4. 6.10 

4.6.9 

j 

,Transforrnac1on ratio 6..6.11 
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l 

TA.r,:.E LX (Conc'd.) -
Test Paragraph 

.!.,6.12 

Function er":"or .JD (1 JhaE e sh:.ft variation l 4.6.12.2 ar,d C.. 6.13 

High potential 
I 4.6.16l 

Insulation resistance 4.6.17 

!Dielectric 4.6.18 
-

t?r ic t ior. torque 4.6.2 

-

-

-, 

... o.:U H1g1-, ,el'l:>c:.-atu!"t.: oper..1tiri;,- Tne c:est:, of Table X ~h,d~ CIL 

rt!p 0 8ted at ss0c (125°F). (See 3.6.5). 

TAB~E X 

Paragraph 

-+.t:J.l.O 

Test 

iiwi.l vol tagt! 4.6.9 
f 

4.6.11 

i~omina1 pnase snift 4.6.12 ,t 

4.6.12.2 and 4.6.13Function error and phase shift variation 

4.6.23 E:tre~e :en~~rature.- The tests of T&hle XI shall bF :c~Cdt •r 

ac 12S 0c (2S0°F) aftLr & four nour period of temperature stan1l1:,t:~r 
{see 3.6.5), 

TABLS XI 

i Test Pararraph 

lf-i1gh ;)Ctcnt1.al 4.6.16 

~nsulat LOn resistance 4.6.17 

61"' 1c;::tr1c .4.6.18 I 

I 
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~.6.~ ➔ Vibr~tion test.- The resolver ~~all be mounted r1g1dly to a 
,~b.·a::.c-: ~~::i,c .. 1t:, the shaft \.e::-::1.cal, ,_t::, e>.lended ~nd d~ L!le ooc.toT,. 
d~d £::-~e to rotate. Tne un1L shall oe energized and loaded as indicated 
Ln Table VII and Figure 27 and then vibrated simultaneously in the 
vc.ct:Lcal and hor::.zontal directions with a s::..nusoidal total amplitude of 
0 10 + 0.02 inches. The frequency of vibratrnn shall vary linearly :-om 
10 cps to 60 cps with a period of one minute The total time of vibration 
shall be 8 hours± 15 minutes. Periodic checks of orush-sl1p ring 
cci:1t1:1~1t\ s.1<111 be measur1:ed (see 4.6.1) dun.Pg tlus te~t with the 
p1 ~7c1n e,c1.tarion and rotor loads dic,con•1ected. (Contacts "b" and ''c" 
~: Ji~~ s.1tch are nnt uPed for rotor excited units). After :he test 
,r.e r0Lor and bear1.ngc; shall be removed and cxarrined for conformance 
w:.~h '3.6.2. 

,. 6. :5 Shock. - The resolve;: shall be mounted in accordance with 
'<:thud 202 of MIL-STD-202, and energ1.zed ar,d ladded as indicated in 
Table VII. Tne unit shall De subjected to 6 blows of 100 Geach; 3 
nlrws s~all De struck w~th the shaft vertical. its extended ~nd at the 
~ott0. s.rid f:::-ee to ::-ot3.te, > :.lows shaL. oe st::-uck ·-.~th tre shaft 
h-:;11-.:ontal and tree to rotate after w~ic~ re.,,olvers shall conform to J.6.3 . 

.'.+.6 26 Enourance.- All units st1:>"'li1~ted for test<: sriall be given a 
corit~nuous endurarce run of 1000 =10 hours at 1150 ± 50 rpm while energizec 
;rn(I lo;iciPG 2s indicated in Table VII. T'1e first 64 hours of this test 
shall be made at a temperature of -25°c (-15°F) with the shaft of the unit 
~orizontal. The ne,t 96 hours of the test shall be made at a temperature 
of 55°c (12~°F) and operated in each of the following positions for 24 

(a) Shaft vertical, upvard 
(b) Shaft i~clined 45° upward 
(c) S~aft inclined 45° do~~1ward 
(d) Shaft vertical, downward 

Ttie rema1.ri1.ng time of the test shall be consumed by running the unit with 
t~e shaft ho~izontal and at room temperatu:e. The units shall then be 
(':!.S2S"emblcd and checked for conformance to 3.6.1. 

4.6.27 Retests.- After all preceding tests have been completed, the 
follo~1ng tests shall be repeated: 4.6,8, 4.6.9, 4.6.10; 4.6.11.3 4.6 12, 
4.6.13, 4.6.]5 and 4.6.16. 

4.6.28 Humiditv.- The resolver shall be subjected to the humidity 
test in accordance with Method 103 of MIL-STD-202, test condition A. 
After the tec;t, the rotor, bearings, and bearing shields shall be reMoved 
and e,:im1ned foe evidence of rust, blisten.ng varnish condensates or 
corrosion (see 3 6). 

https://blisten.ng
https://rema1.ri1.ng


<;>---------------
EXCITATION 

0---,-+---4----j
_____J_P_s_T____,{ 

I 

FJ.gure 27 

4,7 Inspection of preparation fo= deli.very.- Inspection fo~ the 
?reservation, packaging, packing and marking for ~nipment and storage 
st,dll be 1.n acco:-dancc with the requirements of Section 5. 

5. PREPARATION FOR DELIVERY 

5 1 Packaging, packJ.ng and marking.- Each resolver shall be package~, 
packed and marked in accordance with MIL-P-12134. 

6. NatES 

6.1 Intended us£.- Resolvers covered by this specif1.cat1.o~ arc 
intended for use 1.n m1.l1.tary systems for f1.re control, radar, nav1.gat1.o~, 
guided missiles and other appl1.cat1.ons requ1.r1ng precision 1.n transrn~s&io~ 
or convers1.on of angular data. Resolvers covered by this specif1.cat1on 
are intended tor maintenance support of in-service material onl\ For 
resolvers applicable to new material design see MIL-R-23417 

-
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MIL-R-14 J46A(MU) 

6.2 Ordering data. - Pro~uremenl documents should specify the 
fl :.1u\..'..._1)g 

(a) Title, number anc date of this specification. 
(b) Type debl.£1l,tt:..on and norucnclaturc. 
(c) lf conl1,1ct 11urrJhcr i.s required on i<l~ntificat1or, plate, 
(J) SclLclio,i oi nppl1cablc kv12b 0f prc1:,crv.at1.on, packaging 

<lnd pack1.ng. 

b.3 Def1.n1t1.o~s.- Techr.Lcal terms usea in th1s aocurnenl are de:ined 
_n ~IL-R<~417. 

6.4 Cross-reference bct1,,ecn experimental 
~YI:'e desi~~o~, 

Experimental cu: Coml,Jai'y 
Des1gnat1.on 

1 'iRS4I 
23RS4 
23RS4A 
23RS4B 
2 3R54C 
2JRS4D 
23RS6 
2'3RS6A 
23RS6B 

*Zero position 90° clocKw1se frow 

Custodian 
Army - MU 

or comPan} des1gnat1on and 

TypP Designation 

1.:27I~4 
2 3R8t-'L. 

*23R3N4 
23R6R4 
23R32t-4L, 
23R32W4 
23R6N6 
23R9N6 
23RllR6 

posit:on establ1shed in 3.3.1.~ 

Preparing activity 
Army - XU 

ProJect No. 5990-A033Y 
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