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MIL-R-14346A(MU)
15 Se’i&~i+ ~,967,:,.: ,,::

SUPERSEDING
:mI,-11-i43!6(ord) ~ “‘“‘
13 ‘JuIY1956”” ; ~~‘ “ ‘“” ~

,.
~.,,;, ..- :: .,, .,

1.1 m.-
&ig>,Epeci ~ ~cat ion .:coverg!:t+e:;requirement~,:for +ectric.i’ ,,,,:

resolvers operating at.frequencies of 60 or 400 cycles fo: the precision
transmission or c.onvei’sionof angular data.(see‘,6”.1).“ . .

1.2 classification. .,...:.:..,,.:.,.,~;.,~.,..,,:>,,:-.:,.....,J,. : ,,:’,. .. ... .

1.2.1 Nomenclature.- The nomenclature. shall consist of qhe W, “’
i.~., Re80~Ver, fo~~~ed by ~ type @iQ@fOi& :@e..6 }2~.;\,$:+~~? . ‘..:
re~olver~ ~avink.,the!-..6tie,:n+nclature ,.c6tia11..,b.ei:mechanicairy >*d :~,{;.:y,:?j;; “..

~~ectrica~~y ~nterc~=gea~~e forf:a~~~~litav .applicat~on~: me .tfie,,::..:.:..........

designation shall be indicated by a c*ifiatiOn Of digits,,,~d,~~:!?~.?,:,
Illustrated below is the c~Plete n~.enclature fOr a ‘esO1ver’‘yPe”’”“’

I
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1.2.1.5
by one digit

Excitatidii,.ff5ti&5iiF&t-.‘% ekditatioiifi%qiieiicyis .identified
as f0116W3:

Federal

Military

STANDAl&
,,.

Military

MI~AS~D&i05 ‘~’&b@iiIg?rocedurtis and Tables for Inspection
by.“Attributes

Mfi+Tjj+~09 Quk%$ty A8surarikeTe%is And Definitions

d
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MIL-R,LS346A(MU)

MIL-STD-129 Marking for,.Shipment and +tog.&ge? ~.
MIL-S7D:130 .: Ideritification.Marking of U. 5.”Militiry “

Property >,??, ..

MIL-STD-202 Test Methods for Electronic and Electrical
Cqonent .pa,r~~ , .,,:::,;:.;:.:’~~ “:. ~~ , .“

DRAWINCS . ...
,...:....

U.S. h-my Munitions Coumia.nd.“

F765i264
F7674622 “;
‘?7677411 “““.
F767635ti.’
F765963S
F7659617..
F7659420
F7659434
F7659446’

.,:,.’!:.: .
.,. ..:.,,...:f:,,?,,:,, . ,,,

Reso~ver,“’’”Electrical~’,&pe ‘iSi7N~
Resoly$r,~,ElgCtrical,Type 23R8N4~
Re601yer~@leqtrical ,,,’Type-.23F&4
Res61very Electrical, TyF& 23R6N6 .
Resolver, Electrical, Type 23R9N6
Resolver,’Electrical, Type 23R6R4
Resolver, .Electrical, Type ~23R32w4.
Resolver, Electrical,.‘rype~23RllR6
Resolver, Electrical, 2’ype~23R32N4

.,, , ,..
,,,

,.

1, .:!.
.. .“ .,

~/,

‘“”T
L.

‘.1‘.”“i

“(Copies of specificatitins,stsndard~, drayings and publications required
by suppliers in. connection with %pecif ic piociirernentftinctions should be
obtained from the~~procuring activity “oras directed by.the contracti.ng
officer.)

2.2 Other publications. - The followixigdocuments
specification to the e&ient specified herein. Unless
the issue in effect on’date of invitation for bids or
shall apply.. ,.

NATIO!i& ,B~U ~P:,ST#@@S .,:,,.;, ...

fo~ a part of this
&herwise ,indicated, ~‘
request for proposal

,,.,, ., . . .

,,.+> (:’... :.’1.’ ‘: “ ‘ .’:
k@b&ok,”H-28’ -,.Scr~.-~read Standards for Federal S&vices ‘.“’ ‘,, ..,: ,.

,:..
(Application’”for copies’should be addressed’to the Superintendent ‘of””; ‘ ~‘
Doctyaent8,Covermnent Printing Office, Washington, D. C. 20402).

CONSOLIDATED C@,SIFICATION ,C(lOft~E

Consolidated; Freight Classification Ruies .,

(Application for copies!should be addressed to ‘the Corisolidated
Classification,,,C-,ttee ,..202,Chic,agO.Union Station,..~icago 6, Illinois).

3. RSQUIREM23NTS

3.1 Detail requireioentsfor the individual resolver types.- Detail
requirement for resolvers shall.be in accordance with Table I and
drawins as specified herein for each respective type .rdsolver (see 2.1. ,,
and 6.2).

3
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MIL-R-14346A(?tU)

3.2 First ,aitic~~. .testin~. - ~eqtiirernen~s
article s@pl&”s @j.the “c@tir&&tZ@ for Eestirig
the contract.

3.3 De$im QOxlve.liL$Qlis.

3.3.1.1 Resolver .?jerofQ.riat$i?.Q%.c,t.t@uzlits,,- Thi+tposi~io& of the
rotor for which w~~dirigs (Rl:R3)’””&ri~’’(S~=~4)’@X~&Eie~ce mi~imum QQtipling

(null) and for which the eskablishe~ vector convention is in acco~dance
with Figure 1 and the eq~ations ‘of 3.3.2,! fotipositiye (Gquncarc~@kwise)
rotation.

S+1 S1

R4

~+ ““ “

. ..R? S4*...,:..:,:.-*.....,..,...1.”’,.; Sz

3 $

Figure 1

3.3.1.2 Reatilver zerq..fQ~. S.Eakqt. QXGit”@d.Unit,.3. - That FO”SiiiOn. ?f
the rotor for whialiXind$n&s’’’(S$3}3”’$ridid’@ZJ~4)” sXP?r$@I~. ~i?.$!j%!!!?_.
coupling (null) iindfor which qhe e6tja~:liSlied’”Ve@t@CQBV@ti’On is in
accordance with Figure 2 and ~iieequations of 3.3.2 .2 for positive
(counterclockwise) rotation.

S4+S2R
S3 Figure 2

4.
‘i.(-J
I
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MIti-’R’;E4~~~A~Y:;~~ “’”

L
3.3.2 `ElectriCal''anile;-`rTK&:e~ScKi"i6+ti5ang\e'''the6i2(8>jis'~`ttie'~~''i''~ .

angle whi”ch sati”sfie’s.the r“elat”itie[rna@”fKidEs’an;d”~po~ar~iti~es~~o”ftli’e~”[~~:”:J.”

secondary voltages of an. ideal resolver in accordance with t~<:vecf6r’’”:”:!:”::“ .::
convention established in 3.3.1 and with the equations of the following:.. .“
forni:

3.3.2.1

i
“3.3.2.2

,.

Where K = Transformation Ratio

Stator Winding s1-s3, s2-s4
Rotor Winding R1-R3, R2-R4 ““’ ~ ““ ‘
Compensating Winding c1-c3, c2-c4
Compensating Resistor 1-3, 2-4 .. . . ., .,’

L
,’

5
,,:
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MIL-R-14346A(14u)
e, ! “

Termiqa~ designations are such th.as.stacorand $oppem?ating @$?@F@s
with like nup$ers fia+e.lik.epo”iai~$ywheu phe @Ol@?l .?otO,E?ggl@ ~S r)
zero degrees,

3.5 “Perfonqance,

3.5.7 Dielk?$ris .5&r@gCh.- *@o*vere shall show no *rratic i@ic”a-
tion,of.currei-i”$’“ttie“pfii&&j c+ e~hlbit $ nOt@eable torque @en
subjected to the dielectric t@st vo~t,%gesand ‘fiequeti.g:i?$.

3.5.8 Func~ion error:- The fuict$on erg?r Of the i%solve? shall
not exceed the value specified in 3.1.

3.5.9 Null vQl@ e.- The .fynd+que~ta~null ‘y.oltagearidthe total
~ “’”’”’’’”””” “’””””’’””’null voltage sha,lp~t exceed the value? spegifie&’i@ 3.3 (ii mi?li-.

volts root meaq squ”are(ruts)per volt (@s) ~nput).

3.5.10 Fric,t.gontorque.- ‘he .~bunt of to~qye .@quired to overc~e
friction shall’’riot”&+etiilthe rn~i~ values of 3.1 for the specified
temperatures (23° ~ 5°C2),

6 ‘.)
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3.5Q~l R~d~al:p~~y.:and,&nd.p~a .-.Radial .play’shallnot excedtithe ‘ ‘ ~~ ““
values specified in 3.1’IOrireversal of’% ptiund””load.End play diall’”riot”“.
~xceed the ValIIe specified in 3.1 on reversal Of 1 pOynd,lO,+ ..,,’

3.5.12 Brush ring continuity .- Each rotor.winding shall sh~ con- . ~
tin~ity 'and..,the&~&rig&,;lri,:f~gi#t:~-&e::&~,~ll.nOt;:~Xce6d,~:.p'+ic:rit ‘tidtti’it?ri,;;,,’::’.j
the high *a ~w,.tiaiur.ed _rue* when the ~oitor,ita..t.utied.at.a ~peed,:no,t,:.:.

faster than 5 revolutions per minute ,(rpm) for a miniinurof two retio~ut.ions
in each direction. .

\
‘3.5.13 Phase shift.

3.5.13.1 Nominal .- The nominal phase sliift,sh,allnot.exceed.the:
L...”.“..:.‘: .,i.’.,,:,:’~”,”, ‘:~Pecified.val~~le .“.. ..~..,.:.-,,.,, ,,

,. ,,.,..
3.5.13,2 Variation due to”rotation.-.The variation of ‘ph’ase’”sh:ift’:’:as’.“.”.‘ .,

a function of rotor angle shall not exceed the’sp,ecifie,dv?lu~,?f,3.1. ~ ,:
, .,,,..,,, ,.:.,............-..,.,.,.,, . . . ,. :’..

3.5.13.3 Vaiiation ‘due to”voltike”.’-The total’tiariitio,ribf’”’’~hase::~~.
shift as a function of input volt”ageshall not exceed “tli?’values spixiified ~~~ .:’.
in 3.1. .,. ,..:: . -....,.’;., :. .’ ““... ,.

3.5.14 Transfotiation”ratib.- Thevaltie”.’of-’thet&sf&&a~i6”&’ r“itii:
shall be as specified in 3.1.

3.5.14.1 Variation’with input toltage.:’~”e tiarig~ion’iri”’tranb’fok-.
tion.”ith the specified.inpu:vblt”ag>”(see 3.5.1)’ss}1 ilOt&xc~&d’’”~~;”’”~;’..“:‘

limits specified in 3.1. : !. ““” ,“:“
,.. :>:.,::..

,, ..,.
.3.5.14.2’ Equalitiy:;of-ti ansfofiation~ritio~-:- ~ejmtitti "S+fieren Ce:,,,:', , ~

in’transformation ?ici6sfr6nup?im@ “t’@secondary ~d whe?$che~batirig ; ~~~~~
windings are used from compensator to secondary winditigs””’sljali’%t”:’.““ !: ~~ . ‘
exceed the limits specified in 3.1.

.... ,,,.::...;. .,,:,~,.:...,:...:,,... “:.’. .“-
3..5.~5,,Cmperi~atlugwirid~rig~;”’.: ““ : ‘;;;: ‘“’::,” ,,”., ,.,:,:,,..,,:,, ‘

3.5.15.1 N“llvoltage. - The null:voltage shall hayea fundamental ~~:,
frequency,co~onent:no gfeitei:fhii’lj.lo‘~llitolts:’:+dt rneiri~jsqUhr+:,$j::,.,,”;~..””,.

(tis)per:v61t(.-).`: inpdt7wh6n''d0nfiect&d`$6"':piiifi@d ,,in:Figures21,.and:,.”.,.
22. ::.””’:.::‘ ‘ ‘“ “’‘ ‘:’”-“’ ‘“’’”’’””.”{’

;,. ..... . .,,.
.,...,,

3.5.15.2 Winding Pbase. - The correct winding phase, shall,tbe,.i ndi:ated’ ;
when the voltnieter:’rtiads”’.less“thai:t~e”’testvol:tage.”’$+’d:.C@i’”r~~,S,0,~+6<r,,.iS,2,., ;,:;,
corinebtedas .shoi#iiin’:Figui-&s 23:”tid’:24.’” “’’” ‘‘“ $,..! .,

3.5.15.3 Equality of “compensatingwindings .- When t,h:,~e,s.olv$r,,::,.”“ ~~.
connected as shown in Figure’25 the null.voltage shall”have a-’fUrid=ental ‘.’. :
frequency component no greater,thsn 1.0 millivolt (HUS) pe”r VOlt ‘( ITIS) ,.. ”, ~.:

input.

7

,.

Downloaded from http://www.everyspec.com



3.1.

3.5.16.2 Stator impedance, (%01.- StatOr
impedance, rotq$ ,op”iri-ci$cJ+ “’”’~~$9Pec@@j li~t
(see 3.1).

3.5.”21 Radio voiset-’~~q~yy~f. shall rp$, p,~.Q~~c$?!~di?noise at a
distance three9~<et f??rn~$,e”’’{u~t”~p”$x<F$,s”~,~”2..3. q@&ol.ta. i% the
frequency rarige’0.15to,65’rngg~yc,l@ and 5 $cTo,+?lc$ in the frequency
range of 65 ,to 150””rneg~cy61e”$i”” ““”

3.6, Enviropgxs@al.

8
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MIL-R-14346A(w) ., :

3.6.1 Endurance.- A1l’resOlvers cOvered by this specification shall ‘. ..
be capable of operating at 1150 i.513rpm cOntinuOuslY fOr 1000 f 10 I
hours withou”tfailure or evidence of undue wear, deterioration of windings” “,
or deposits of distillates. .

3.6.2 Vibration. - The resolver shall show no evidence cif:%mage,

loose metal chips or other paiticl@ Of..f0@9 ~tte~-;~~?:s$all”OP@.r?te ~ “~
satisfactorily afkgtitiajiri”i’’’~enev,iti’ri~t’ed.edin’a..$~~i~cal.~dh0riz0ntal
direction for a total ‘aplitude’,Of..OlO~ .002 inch:s,,at a’freque:cyof
10 “to”60cps with’”itperfod:O$~on&-”~qyt~.:Or “a~Ot?l Of.~”.hOu,Ts* !5
minutes.

I

,..,..,

3.6.3 =.- -me resolver spallgp:~?~e .sqtisf@Orily” afte~ being “
eriergizedand subjdite”dto-’6.blmsof.100 Geach while the %baft isfree ,
to rotate.

3.6.4 Humidity .-The resolver “shall show no evidence of rust,
blistering, varnish condensation and.,shall pee~~ye ?a~i.sfactOF~}Y,,~fter,..,,.” ‘.
exposure for ,240’hours at”~i‘teqeratu”re’of 40”$ “2°C”ai,d””a’i61i:$y.~,..:-..,
hmidity Of 90 to.9.5,percent.

.,
. ... ~~~

3.6.5 Ambienttemperattires.-”R&so~veis shall be cagableof storaie
without.damage in ambient temperatures..r~ging.fr~ -62c tO 100°C. The “ :

I
resolvers shall meet all the specified requirqents when ‘operated in
the following’ambient tdp”eratur”es’:55’% to 85°c. All”resolvers shall

confo.qg.,to.the.r.equirementaof 3.5.4,..3.5.5 and 3.5.6.after being’ .
temperature stabilized for”a period of four hours at 125°C. ... ....; ~~

3..7:..Identificatitin.?Res6fve?6"<6aLl:be:iderit%fied`witk`'rnarkingS ,,
conforming to Figure3 and MIL-P-6906. If identification ~.,l~~e~,are ~~
used tiiey?shallbe’iot ‘more”th’ariOiOO~iiich6ithick. “’Other:rnet?+d:of
marking are perinisiib~eprtividedthey c6u&ly”with ~L-P-6906: ‘

3.711” L&~ib’ility of markin” .:
,.

~“”’”:’Aiitiiitiing:b$,$ll,.,,~+~h; ~+g~+
after completion of all tei”t:s..: :: : ‘“’ ‘ “ ““’“ “

3.8::~e”t~:@.”’:RekolvAis’’sfi~l!rb’~i~~P~bl~ ~~’”rn~e~ing”:~~l’’”~~~:’iequire-.
ments of this specification when tested in ~cOr@ce ,~ith,.4:6..,.?.7...,,,\,f:,:..,:,,‘.-~,.,,.,y.,~:.,i,;.’::,.% ,. :,:,.$:’-

: ~’.~,.~:: .’::,;..:..,”,.i:. ,:

3.9 Workmanship. - Workmanship shall be in accord~ce wit~’:t~e “ .-:

i’ ~~

applicable requirements of MIL-F-13926 ~d shall be of a quality ~~
consistent with the beat instrument practicea and tha highest production :,
standards. ,...... . ,,..: .!.....:.,,,1.. . I

:’. !,,.,:...’
9
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MIL-R-14346A(MO)

I /-..NQMrwcLA’mR

TASUL~TION f3@LET@iftSDMME NSICSiS

SYNCRRO SIZE ““’ ~ ~“” “~””, “ D’ ““’’’E’”’~. ,. G

15 .? y!l 3/32 5[64 3[ 64 1/16 lf8
,.

23 3 3/8 1 7[64 3/3% 3164 ti16 1[4

NOTES:
1.

2.

3.

4.

5.

.-

NOl&N~TOIUJ, VOLTAqv ~ FlyQywY SR&L BE W SPECIFIE? IN
,

IiiTkILRiQuIsm@mTsON &PL1~LE FIGUK@.

Figure 3. Identification Marking for Re@.lvers

10
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f-lIL-R-14346A(MU)

4. ‘QUALITY ASSUR@CE PROVISIONS
- :3

4.1 Responsibility ‘forinspection.

4.1.1 Supplier.- Unless oth,erviiespecified In the cOr@act ox p%whase
order, KI!c.MupPlici ia responsible for tlieperformance of all inspection
requirements ae specified herein. Except as othe-&e specigied, Che
supplier may utilize his own facilitie6 or ?PY cOw@?ci?$ \abei@OrY
acceptable to the Government. The Government reserves the right t~ per-
form any of the inspections see forth in the specification where such
inspections are 4een@ neces.saw !0 assiwe supplies an~ service+ @nfO~
to prescribed requirements.

4.1.2 General.pi?ovisio,W. - The qqality assurange provisi.M of this
specification and 0~’”oth:r‘“d@ynen~s F@fererik@,dherein fo~ the bqsis
for inspection to be performed by ghe supPli@. Definitions Of ii9Pecti0g
tez%s”not otherwise “defined heiein shall be as listed in ?fIL-STP:l~g.

4.1.’3 Test and insrtectioufacilities.-.Test equipment and in~pection
facilities shall”be,of sufficient @@uracy, quality and qV~nti~Y tO
permit ttierequired inspection. The supplier shall est&blish inq~ection
equipment to the satisfaction of the Government.

4.2 Inspection conditions and methods.,. ,..

4.2.1 Inspection conditions.- UmeSS Othe~ise specified herein all

exaiiinations and”.t“eitssiiall”be perfowed at 20° to 3.5°~at a barq%tric
pressure of 28 to 31 inches of mercury and at a relative humidity of 45
to 75 percent.

T

.....)
,i.::-

4.2.2 Test,“voltiagqaridfre.quen,gy.- The test tioltageand frequency
shall be as.spdcifi’ed“ii”T~514 I. Tolerance on test vol$age and frequency
shall be as specified on the applicable test figur%

4.2.3 Stabilized oper~ting temoeratyre.- ‘@+ ~tabilized OPer?ting
temperature is reached wheri”ttje’”d.c“.””resi-stanceof a secondary winding
does not change more than 0.5 percent over a period of 15 minutes while
one primary winding is energized at the test v01tag6 and freqYencY.

4.2.”4 Test terqperaturecondieioi.- Test te.w?rature cOnditiOn has
been reached when a’iesolver has lieenenergiz?d at the test vOltage and
frequency for the same length of time required to bring a resolver with
the see type designation number to stabilized operating temperature.

4.3 First article tests.- Unless otherwise specified, the’reqvire-
menti -d t“est:’”of Table”“III shall be conduct+ ,On first ?rticle s~Ples
Oilly. Failure of.any first article SWUP1? shall.be cause fOr disapproval
and subsequent action as required by the contract clauses applicable to
first article testing.

T
4.4 Quality conformance inspection.

12
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4.4.1. Acceptance inspection .- Acceptance :insPestiOn shall cOnsist of
groups A and B inspection”. ., .,,

4.4.1.1 Inspection lot”.- Inspection lot:shall cOnsist Of ‘allthe ‘ ‘
resolvers of’one typ”eproduced under substabtf.allythe ~~e. konditiOris
and offered for.iimpe”ct~on“at’one time. , ‘:“ ““!’” . ‘“ : “ ~;~“;:”:’~~ : ,“.

,.,. ,:,,”,.....-.:, ‘.:’ c,-,””.,..“’:, ..... .. ...
4.4.1.2 Group’‘~’ingpeetion-.-’‘GKoup‘A’inspection.shall’&ciisikt:of the

ex%inat ions and tests ‘specified in Table”,11snd shall’b“e’”oiithe stie’set
of s“shpleunits.

I

,..!.,., .:, !..

4.4.1.2.1 Sampling plan. - Statistical:9a@ing Xfid:irisP6ct,i~~shall “.
be in accordance with MIL-STD- 105.

~.,,,,.

‘4.4.1.3 Rejected’ lots.-’.rf ~ .iti*pe.ct:o:.lot.it’.:e@iti&, the supplier
shall withdraw.the lot. ~The siippl”ie!may’ screen but d“~f~c’tives‘Or”r~wOrk .”:’ ,,
the lot and submit it again for acceptance inspection.

TABLE;11 -G

Test .... .

Visual and dimensional
Continuity
Frictiori”torque ‘“’:”“ “; : :
R6solVef::Zero rnarkiiik’.<” ~~

Current
Power . :

W
Phaie rotation ‘:
lIar@Onic:distortion
E’erpendiculiyy.EyLof axes .. .;
Fundamental,.null:voltage....,.
rOtal null,voltage
transformation ratio ~~

... .,

Nominal phase syift
Variat”foridue to iot”ation”” ““
Variation due to voltage
Function error

Equality of .tr~sformation ratio
nigh potential ,,’,.
Insulation resistance ‘.
Dielectric :, .,,, ... .,,:,..

13

.,,. .. .+.5, ,

3.5.12 ~~ ,$:~.~. .

3.5.10 4.6.2
3.5.18 . . .... ....4..6 ..6......
3.5.3 4.6.3
3.5.4 4.6.4

3.5..15.1 ,. ;, .3.$,.6 ..J? . J3.5:15 :2.....
., 4.6,.15.2

3.5.15.3 “4:6. i5.”3
3.5.15.4 4.6.15.4
3.3.3 ,. 4.6.7.:.:.:
3.5.20 ..,..., 4..6.8?<:
3.5.17 4.6.10 ::
3.5.9 4.6.9
3.5.9 4.6.9
3.5.14 4.6.11

thru
4.6.11.2

3.5.13.1 .4.6.12
3;5.13.2”’” ‘“ “4:”6.i”2.2”
3.5.13.3 4.6.12.3
3.5.8 4.6.13 “

4.6.13.1,.
., ..- ~~~~4.6.13.2.

3.5.14.2, 4.6.11.4
3.5.5,, ,.:. 4+6.16 :,
3.5.6 , 4.6.17
3.5.7 , 4.6.18 .

4il&
q 01—

1.0
1.0
1;0...

,.

..),.

..
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T,ABLEIZZ : G.rowp,B IVsp.ec&ion. ..,,..... .-- ,..,.,,... .............’.....,....

Test

impedance
S,hiftO.f:escl&Ye.F%,Q5Q
:VOltage,rapg.e.vs.,~,~~?fo“w3t%o~ ?+$@
~o~g+ge rigge vs.:phase s,hi$$.
Radio”noise
,Te.Qerature rise,
Low.temperature q~e:ating tq:.~s
High temperature.,operating t.es~,.?
Extreme Cemp.eratu,rf+!.ests
~ibiat ion
Shock
Endurance
Huinidity
Retests

.... ....................... ~

4:6 Test..proced~es.,
.

...... ....... ... . ... . ..,.,.
~eq~l!w$?e?!“““-
..lwyw$........

3., s . qj
?..,?,. k?
3.,5.,14.,1.
3.,5., ~,3,.3
3,..5. q
3.,? .,z:k.
3..6 .:$
3.,$.5.
~..6,.,~
$6,2
3..6..3
3.6..~,
3,.b .,+.
&@ *

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

Test.
?a.:**aph

+.6.5
4,.6$$.~,
*,.&&3
4.%6.$2.3
4.6.19
4..6.20
4.6..21
4.6,22
4.6.23
4.6..24.
4.6,25
4.6.26
4.6..28
4..6.27

,.. .. ,::

‘3

.

,.

4.,6.1 Brus.h-.slip,ring co.mtinuitX.,-‘lhes&?f.Esha:~l.fi.~stbe rOtated
for seyer+ r+vo~tit$”~ns.“’“w~t~““~”~i.% st.qu.eB#dg+ O.Fany ocher apprOved
method across th,etepninals of each To,t.orwi.nd.im~,,‘+b.e“con,Gi.nu+tythrOugh
the brushes and slip.rings shall be d,e!er’@n+. The t,e<t.sh,al1 be made

e

tihilethe rotor is being’“slowlyturue,d:at a s,peedI@ ~as~er than ~ r~
for not,less than two revolutions inn,each di@tion, a.@ shall conform t?
3.5.12.

14,
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4.6.2 Friction torque.- This”test shall be p,erfo~d using an un-
balanced dial or a pointer which, .yhen,mount,+ ‘on.,thk.$e”S@V~r s~a,ft>
shal1 exert a torque not greittkrthiin‘the‘v+.ue sp.ecifie”din 3.5.10 at.

,,,

a temperature of 22.0,,~3.00C,.(75,~ lQOP)., ?Iit~,..~hedial ~r”pOinter
mounted on the shaft,“’”theitat’drshal~ be routateilit a rate not fas”ter
than,6 rprnwith the.sh.ift in a.horizontal P05iti?n; :$ l$%t,..t~~.,~..,..
r.evolutions,of,the,stiat,or.shall”,be ,~de “in,‘each,.d,irectiog..:,we specified’
torque value sh”allbe dorisideredix’c&ded””if t,hedial or PO+IkeF :U~S,,,.,,,....,;
one revolution.

,,

,..,

4.6.3 Input’““current.- With”‘&&i,@,,&@, ,$ltag$~a~P@4, Cc:<rib”” .
. ,:,..::,.:.

I
primary winding and the.se,condarieiopen; the input current shall be
mea$”red “ith an,ampeter havipg...~.wCur,a.CY,.Of.at...kast ,.1%. (S+..3.5.2). ,..,,,~,.::,,,,-:,.,,,.,,,-.,,.........

.. . ,;~;,.:,,..:,:..,,,., ,1.>,,..,..,.:,.,,; .~,.:;,,:..,,,,,,,,,,,
‘“4’.6.4”-.-” The series capacitor used”in”t“h”istest.shall,be,,,of.a

value to series resonate the resolver winding.

4.6.4.1 Rotor excited units.- For rotor excited units the resolver ‘
is connected as ?hown in Figure 4.

$..

,...

-. . . . .
~,,:,,:: ... ..... :;

..; y 1 , ,

.,..

.,

VARIABLE VOLTAGE S2 ~~

RATED FIiEQ. ~ 1%
,.., .....

,.

1’ 1

....... ~ ,. ““ ~~~ .

33

:....,.,-‘, ...,,.
.,.’,’,..~.,.,.!.+,,v.,.:...... .....,,,.,,. ,,,’:.

,.,,:,.;:,,.’,,,1;;,,,.,.: ,. ... j.? .,, ‘.
“Figu+’”4,;,,,., ,“:. ,:, , ;..;:,,,.. ‘ ‘:....!.,,,:,,...,:,.,,-.,.;,-.,..,i,.::.,,,.

i“
The variable input voltage is gradually raised until ?0% of’t~e’Curiint ~~
measured in’4.6.3 is obtained. HCH is adjusted to produce a maximum ‘
current indication. The input voltage is then varied to produce the
maximum current measured in 4.6.3. The last two steps are repeated
until maximum current is obtained for an optimum adjustment of “Ct’.
The power is computed from:

15
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MIL-R-14346A(MU)

CAUTION . Because of the l+rgp vpltages produced EY series re~?~+nce, +C— .
is recommended that inpgt voltages be vat~ed with ea~e.

4.6.4.2 SfaCor excited tinits.- For q:+tq~ exc$t?$ U~ “.LSthe re”sO%Yer
is connected “’as”“she@ iri’Fi”&if&“‘$. The S* prF!cs#ureis f!+lq?!%!as $q
4.6.4.1.

[

,.

VARIABLR VOLTAGE
RATED FREQ . ~ 1%

+

RZ
R4 .. .. . .

‘1
R3

4..6.5 Impedance.- The resolyer Shall b,e,~unt.edcentraily on a
square alun@iiW ‘plate in a+ordi+nee with “:Figure@19 +_@ 20 and e=ited
until ther@ st.abil’ization‘is.r~eeh.ed. ‘rhes,eriesresonance bridge
shown in Figure “6 s@.ailbe used to obtain the following imedan.ce
measure.ment~.

16
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4,.6.5.1 Rotor,..impedance,.staeor-bpem=cticutted-(ZKOJ.’”~-”Theimpedai@e
...... ...... .-..

.of each rotor winding shall be measured separately with the remaining ~
rotor”shorted and the stator windings open-circuited. ZRO shall conform.
to ‘3.5.16.1.,..u,.:

4.6.6 Resolver zero.

4.6.6.1 Coarse resolver zero . rotor excited.- For rotor excited
units the resolver is connected as shown in Figure 7. The rotor is
rotated until a minimum reading is obtained on the voltmeter. The ~
relative position of the arrow stamped “onthe frama to the index on,the ,,
shaft shall conform to 3.5.18.

Downloaded from http://www.everyspec.com
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6
TEST vOiT~GE + 5%
ikiliDFkSQ. ~ 5%

FigiJreY

TEST vOLTAGE ~ S%
RATRD FRRQ. ~ ~%

1“

Figure 8

The same prodedure is fo~loi@d as in 4.6.6.1;

$.6.6.2i1.,gpecial,c&se.y .23R6R4i- F6E
circuie is gorinectediiish’6wAiriFigure 9.
followed as in 4.6.6.1.

resolver .2!3R6R4,the test
The &tie procedtire is.

-

:...}

18
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1 ,.. ...................
TEST VOLTAGE,~ 5%
I@l’EDFRSQ., ~ 5% ,,,

..
,...

~

Figure...9....................................................... .................. .......,,,:,...:,,,.:,.

,19.,,::.
,.’
,.’
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input impedance equel to that of a 50!),000 ohm resistor shunted by a 30
pF capacitor. Fundamental and total null voltages at any test position
sl,al1 l,..in accordance with 3.6.8. ‘fhisCest shall be repeated, except
L[t<tt 11,<: otl,c!r upplJ.cubicpnir of prlmnry Ccrminals shall )C energi~ed.

4.6.9.1 Freguency-~~ .,psitive yoW@x?r mecho~. - A frequency-eenait&ve
voltmeter shall be used which has a fundwren~al frequmcy filter wtth a
change of output voltage npt to exceed ~ 0.5 perFen[ for a change of ~ 1
percent in excitation frequency. T@ output voltage shall also be at
least minus 30 decib?ls (db) at half and twice rated frequency. The
meter shall be pr~perly cogppnsa~ed gor the ins~rtion loss of the
filter. Turn the resolver rotor wtil a mini= voltage is obtained on
the frequency-sensitive voltmeter. Thi8 volt%.ge is the fundamental
componefitof tn~ null voltage. Without dipturb~~g this rotor position,
measure the togal qull voltage with a vacuurptube voltmeter.

4.6.9.2 Phaseevensi~ive vol@aper mathod. - ‘2qrn the resolver rotor

until the inphiqe eomp~nent of the null vol’iage is zero as indicated on

a phase-sensitive y~l$rne.ter. Rex the quadratur~ voltage. This voltage
is the fundamental componer!tof the null voltage. Ifithout disturbing
this rotor position, measure the total null voltage cm a vacuum tube
voltmeter.

TABLE IV

Cgnnectiens and Angular Diaplacernent fOr

Null Voltage Test and Inter=i? Err,orTest

Null Voltage Test

Pri~ary
Unit voltage AcFqss Te.Wr@s At Elecl@# Angles Fcwitions

Rotor R1-R3” ‘“s2‘tQ:S4 00 ?qd 1~130

I

1, 2
Excited Si EO’S3 90° and 2~0° 3, 4

I

R2-R4 $1 tO”’s3 0° and “!80° 5,6’
S2 to S4 90° and 270° 7, 8

Stator S1+33 ‘“ R2 Cq R+ 0° aod ‘!80° 1, 2

Excited R1 to R3 90° ~d 27~o, 3, 4
i

s2-$4
I

R1 to R3 0° “and 180° 5,6 ‘;
. R2 to R4 90° and 270° i7,8,

.:. )

4.6.10 Pe~.endictilarity Qf axe%.- The reaolve~ shall be mounted in a
test stand c’apiibltiof poii’iii~”riii~ tfie res.oly~r rotor to.any given angle
within 15 sec.oiqlsof wc. @.e of the i~plica~le pairs of primqry tennin?ls
listed in Table Iy’shall be,energized aciordi& to 4.2.2 and 4.2.4. .Th~
rotor shall b,~positioned to the angles specifl+ in Table IV. At each
pos’$tion the roto,rshall be adjusted to the neare~.tnull and the angle
indicated by t,hetest stwd noted. The test shall be repeated, except

-

22
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L
that the other applicable pair of primary terminals shall be energized.
,The algebraic difference,between the deviations frcm the tabulated angles
at the various positions indicate the interaxis errors as follows:

Secondaiy winding; Positions 1 and 3, 2 and 4, 5 arid”7W 6 and 8.
Primary windings; Poaitiona 1 and 7, 2 snd 8, 3 and 6, 4 and 5.
.Resolver; Positions 1 and”5, 2 sxid6, 3 and 7,’~and 8.

Perpendicularity of axes shall be in accordance with “3.5.17.

4.6.11 Transformation ratio test.
,..

4.6.11.1 Rotor excited.- “The resolver, mounted in the applicable ~.
test fixture shown in”Figure 19-or 20, “’shall”be energized at terminals ‘‘.
R1-R3 under the test conditions of 4.2.2 and 4.2.4. The output at ‘‘
terminals S1-S3 shill be measured at the position of maxiq coupling
nearest resolver zero. The measuring inst’itnrknt““usedsIi$ll,iridic”atet~e
,rms voltage of the fundamsiwal frequency, and shall’not alter”the o“pen
circuit secondary voltage by more th~ .0.1 percerit. T& ‘“iotdrshall b&
turned.90 degrees counterclockwise; ~d the ‘output“at CermiiiilsS~.-.S4,”
measured at the “nearest position ‘of maximum coupling. The resolver dial1“
then be energized at terminals R2-R4. The,outputs at S2:S4 and at S1-S3
shall.be measured at the positions of maximum .ctiup”ling.pe”arestO degrees
and 90,degrees respectively. The ratios of’out”ptitvoltages “t:‘input;
voltages are the transformstion ratios ‘of‘thepairs of w’~n”ding,s.’ The’‘‘.‘

“b trsnsforniationratio.of :e’achset’‘ofwindings shall”be “inaccordtice with”
3.5.14.

. ... . . .. .. .

4.6.11.2 Stator excited. - Test conditions of 4.11.1 applies for
stat or- excited resolvers, except “that. the” “foll”tiirig- “sub.~@t”~tiOns. shall.
be made when connecting’:terminals;.S1-S3”for’)R~;~; S2-S4 f6r R2-R4; ., .
R~-~ for S~-S.3,ad R2-R~-for.S2+40 ..=. ... ‘::~~~ .- :~ ‘,’

4’.6.11.3 Variaticnitiith input voltage.* TI& transfoiiruitibn‘ratios”
shall be found. according to.the applicable:t“estconditions OF ‘4.6.11.,,1,
4.6.31.2 and 4.6.11;4 using the ‘rnaiiimum&tid’ininiiat@inpu~..”V0lt?g~6“’...... .”.
specified in the applicable.specification sheet”. Tlie,vapi:tiori@ ,tta:5-..............
fomation ,ratio~.khall:.:bk:.iniaccordanck with 3~<”}:14~1. “ “..‘.~, y ;, ‘

,,;..:-,.....,:.,,.,,::F,:;\,,,...- .... .....‘.,,., ...- ... ,.
.:..,~i::..,,

4.6.11.4 ~.Equality:of :tr~sfbtiatiotiiatib’.- The ‘nitii+jrhdiffe::& ,~~
between transformation’ratios measured “’iii4i6.11.l Or~.6.11..~. ?s.. v

applicableand 4i6.1~.4 sh?ll be “\n””akkOrg*ce ‘ii,h”3;5:14”2..”. ....~-...,
.,. .,~. .:,::.:.,,,

4.6.12 Nominal.phase Shift ‘t@St.’ ‘“ ., “’:.,~ :’.,,,,,.:.,

,’ .!..,:. .,... ,..;...,,,,,..
,,, ..’ ,. .,, :,j~~,.-,. ‘~,’ ~,,,~.,

,. ,,...
.,

,, ,’:~.,.’,,

u’”
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4.6.12.1 Rotor excited.- ‘fheresolver shall be energized at terminals :.}

R1-R3 under the conditions”of 4.2.2 and 4,2.4 with teiminals R2-R4 shorted
and terminals s1-s3 and S2-S4 open. The rotor shall be turned to the
position of maximum coupling betya6@ windiqgs R1-R3 and S2:S4 neares~ to
90 degrees. The phase shift shall be qea$u~iidaE te~inals S2-84 co ~
accuracy of ~ 1.0 degree, with an ins~r@vs@t liaviqgan i~edance of @t
less than that of a 500,000 ohm ?xsist?nde shunted by ~ 30 pF (picogarads)
capacitance. Phase shift shall be in aggoidaace with 3.5.13.1.

4.6.12.2 Phase shift variatian with positio,n.- U$igg the sane test
setup as 4.6.12.”2‘the pfiQses~ift”’”ahlill“’b”&“ui@fitiredat 45° increments.

.....

during one full rev:~ution. Phase shift sh@l be ~as+med, at 10° either
side of the 0° or 180° position. Phase Shift variation with rotation shall
be in accordance “ith 3.5.13.2.

4.6.12.3 Phas4.shift tiarititicmwith voltage.- Using the same test
setup as 4.6.12.1, ‘the“’~hiise@iKft ~jiallbe”“i@su@ at fhe f~r$! pOsitiOn
of maximum coupling, at the miniinpn “and npyifg+n operating vOl?ag?s speci-
fied in the ap~~iqable spgC”ific@tiQIiSh@et. 2?haseshift’”variation with
input volta$e shall be (n qqcord~qe with 3.5.13.3.

4’.6.12.4 Statar excited.:- Test conditicins4.6.12.1, 4.6.12.2 and
4.6.12.3 appli+ fof stitor”?xcited req?LveFs except Ehatithe folkwing
substitutions shall be rnad,&when confecting te~nzils; s1-s3 for R1-R3,
S2-S4 for R2-R4, R1-R3 ~or s1-s3, end R2-R4 for s2-S4.

..

4.6.13 FunctiQn error test. .<1

g.hsllbe mounted in a test4.6.13.1 Statar excited.: ~he rqs.olver.
stand which cap iq~icat’etti&angylaF pos$,Fion r?fEl!?rocar within 15

seconds of arc. Energize te~inals ~1-s3.in accordance vith 4.2.2 and
4.2.4. ~iign t$e shaft ‘index”appro+irnatelyyith the arrow stamped on t:e
frame.. Set the rotor exactly at re~o~ver zero by obtaining a null across
te~inals R2-R4 usipg the circuit iho~ in ‘Figure 17. The resolver shall
be connected iq,tothe test .qir=qit“a.sS@W-O in Figure 16, or a similar
circuit acceptable ,to”’the procuring ac!ivity. Rotatiethe rotor to the 90
degree (physical angle) posgtiffn; seg the readout iargable” transformer
to 100 percent. Adjust the “riormalizipg-variable transfofier and the phase
shifter until th,e~“inirqmfnillgppears acres”.$the ph”+se5ensitive ndl
detector’. The”phase $hifter and”ii~ti~lizingvariable transfomner shall
not be readjusted throughout the xe~ainder Of the ‘@st. Starting at zero
the output shall be measured at 5 degree. (physical Wgle) intervals up to
and including 180 degrees. The output shal1 be me,as.:~:dby the ~eading
on the readout variable tra”gfo~er , when it is adjusted to indicate a
null on the phase sensitive null detector. The’difference between the
reading at each position and the sine of the rotor angle, expressed as a
percentage of,rqaxi~m output, is the function error. The test shall be
repeated, except th@ the following “terqinal :ubs~itutions shall be made
when making co~ections; S2-S4 for s1-S3, and R1-R3 for R2-R4. The
function error at .aiyposition shall be in accordance with 3.5.8. -

24 ‘....
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I J
I I

3’F& I ... . ~
I

+. .( . .. . .

Figure 16 ~

4,.6.13.2 Rotor excited.- Test conditions of “4.6.’13.~ applies’for
rotor excited resolvers , except .,thatthe foll~ing”;terminal substi.ttitions
shill ‘be E@e wh& ~&ing connect ions; R1-R3 for S1-S3.,R2-R4 for s2-s4,
S1-S3 for R1-R3, and S2-S4 for R2-R4. Figure ‘1S shal~ be used’tb”find
resolver zero.

:-g

,: s~,.,,.. 2,:::.”.’

Figure 17

1,

R1

1“’ + ‘“p;

S1...... .........

N .
R2

Standard Test Voltage
R4 ‘. S2

and Freq. (See 4.2.2)
..-.,..’ ,, Sh ..”.

...,.,;3. : ..
,,,.,,

S3

,,...

Figure ““18’

,. .,.,...
,..
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,. E’qy~s..,...,..-:--WE

I 1

size“’”“““A’”””’””‘“””‘“”’””ij “ “c,.,,.. ,..
+5 1.3L3 1,334. ... 3,.936

- 4-4E THREAD, ~ VOLES,,. :..
EQUALLY SP~CEQ ‘QN ~1,~.. ~.

PLATE-

MATERIAL :
FINISH:

TOLERANCES:

- ?+?’w ITT
, .1

—.-..“-1
Figu:~e 19.

q

,,: .
.;. ,::,.qa,

—:!, I
l’? ~

~HE?14ALLY INSULATING:

ON..V&WWW ,
~ iZQ,4j. UNLESS
OTHERWISE SPECIFIED

Test StWd for 1.900 Di~eter and Smailer

;“””

-.,

(:)

-

.0
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SASE AND SUPPORT

MATERIAL: THERMALLYINSULATING

MIL-R-14346A(MU)

Na 25 DRILL

m“

1/4 DEEP

4 ‘Us _.-I””

y.
“ ----?-

NO.6-32 TIIREAO
3~8H&E~~,

~.. ~ PLA:,

~, ,“ ‘“ , .“

t-
“. -1

TOLERAP@s ON LETTERED OIMEN
fine, -.000;

.,

, .fi,y$~l/6

,.. .,.
-F

,., ,.’,,>,.,,, .:,

PLATE ~~$— ., .,

MATERIAL : AwMINUM, 24S14,
~SPEC, QQ-A-355

FINISH: ANOOIZE TYPE 11,
OYEO SLACK,
SPEC MIL-A-S625

““KznF-1

‘Fli3E~~
,~,..,,,.:,,-,......:-:;.........,.,,.,;...,,,,,,;y:..:’ T,, ;.:..z~+>--’” - 0
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TOLERANCES ON LETTEREO DIMENSIONS; -
+ .010, -:000:

~-~ - ~~~kNo;&:32 TliRE#i0””:2”H0@’

EWALLY SPACEO bN OIA B
‘ON FRACTIONS, 2 1/64 i ,. ,.,. .

,. . ‘...
r

TABuLATl,ON:,Oj: l+E~T,EREOOIMENSIONS -~p ~~

SIZE ,; . “.,’.”
Dlk A$ :,oli”s

,:. :..~,

T?PE ~~ . ? ‘
OIM. C OIIA o :;&l& “E DIW”F DIM. G OIM. H ““ OIM:J ., “iOlM;3 K;{

..’. ,: :’ ..:

23 2.001:, 3.009 2.280 5.998 ..:4.75,:.., 4.875 6.892 .9.00 3/4 x 3/4
,,4,

.,....

,’ “ ,.

Figure 20. Test Stand,2.250 Dia and Larger
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MIL-R-14346A(MU)

4.6:14 Shift of resolve.f,zeio&est.

4.6.14.1 With voli+age..vatiitions. - The ‘resolver shall b: mounted in
an angular test staid <apabld o“fpositioning che resolver rotor Ed any
~iven angle within 15 se@r@s Oi arc.. The resolvei shd~l be coxi@@Qtecf
into the applicable test ~g<tiii~tof F~guie 7 or 8. The Tesolvet and
test staid shall be zeroed for the te$t tiolia~earidfixiquentiyspe~$fied
in the applicable specificaEi~@ sheet. Tiieresolver shall also be
zeroed at the maxinnni and niin~wn operating voltages specified, and the
shift in resolver zero reccii”dedfor each voltage. shift “in resolver
zero with voltage vitiation shall be iiiaq@fdiai@ with 3.5.19.

4.6.14.2 wiih freqidcy.. $atiiatignti.’ The, fo?egoing eest shal~ be.
repeated, &Cept”” tfiat” fke viif”Ag< Sliiil be ~ald at the”specified :ppli-

cable ‘voltage ~nd the geinolvi$shall be @tidid .aE @ie aps!rat$ng frequency
-107Land at tlieo’~efa~itig$$eqtierlcy+ 10 F@r%!riiJ Tlie,shift in resdlv~i
zero shall be ieoor”dedfo+ iaii~tifieque”iio~.~h,$f:!tiresolveF Zero vtth
frequency iviristioiShall be iiiaccoid@e with 3.5.19.

4.6.15 CohenSat idn.

4.6.15 i 1 kull vdt.ajie. - men ebe rei+lver is Wiinected as skwn in
Figures 21 and 22, the &adirig of fiheriullrnegershall confoti to 3.5.15.1.

L’” ~ic1

TEST VOLTAGS ~ .5% s.+ ~~ ‘“”
,..,,

&+

fi~
RATED’FREQ.. ~ i5%

. /@z,-’,.,.::.,,
N

~+.. : .: -,,. ..

?

.$

s“’”. i~’ ““””

R3

TEST VOLTAGS
RATSD FRXQ.

[

/7/

Figure”zi

&
s/ N..c/

,,,

.,.. ..g.,4 “’ ,:- 52
,.

c+ ,. - ~~~ “ Ci
.

S3 Cs

If’+

R3

-.

‘1

-.

Figure 22
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4.6.15.2 Winding phase.- When the resolver is connected as shown in
Figures 23 and 24, the reading of the voltmeter shall.conform to 3.5.15.2. .

TEST VOLTAGE ~ 1%
RATED FsIQ. +1% ‘

~~~ w..
I ,1..

I

./71 . ,,

If+

R3 ,;

Figure 23. . .

I
-—__

.TESTVOLTAGR ~ 1%
RATED FREQ. ‘~ 1% “

1 ~,,,.,” ““:””:,.. ~ ~~‘s3 - ‘““C3 ‘.<‘<......

Figure 24

,, ....,

RI .......

4.6.15.3 Equality of compensating wiiidirik$.-When the resolver is
connected ,,as.shown in Figure ,,25,..the reading.of the-null .rnetershall..con-... ~
‘fore to 3.5.15.3.:,,:,., ... .,, ..:,...,..”; ~~..:,: ;l.,.. .. ,’, ,.

“.. . . . .. .. ... ....... ,,,.

TEsT ‘VOLTAGE ~.’.5% . ..’-.’.. ~~.~”~.’... . ‘
RATED FREQ.’ ~ .5%:.

Figure 25
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4.6.15.4 Compensating resistor..- When applicable; the compensating
resistor shall tiechecked for the proper Value J material, and ierlninal
markings, as specifiad (see 3.5.15.4).

4.6.16 tli~hpotikntial.- lJnl&5sotfiefiiisespc%ifit!dyth# higiip6f#tttiai.
test voltages shall be in accd<diitic~wii~ Tabi6 V.

~#&,&, ~

--

Unit Size LO!.+,tion ,.le$,t..?Oltage.(.rls)1’..,.,. ,.

15 winding ttifiaroe 500
15 between is61iit.@d%+itidihgi 500
23 winding to fiiiie 900
23 bettie&n i&allAt@d wiitditigs $00

1 — ., ...
The relative iiuiiiidityfor this test shall riotb& i&s~ tl@ 50%. After
the test voltige has been rai~ed S1OW1Y (approii&it&ly 100 volts p~r
second) to the.specified valti&aridh~ld ai “khlitviilti@fdi one rnit’n(te,
the resolver sfjall’meet the iequii&i@iitsoi 3*5.5, I’@s test Siialibe
immediately followed by the I,nsulakionResiSt&e fe~’c,4.6.17.

4.6.17 Irisulatiion.res.i%t$iiee.- THe inbtil~tiokre$isiance test shall
b? made bY meihs of a niegdhrn‘iifid@,(or,&riYcikher,ap@dti~d nmanS) With a

d.c. test voltage of 400 voitii&pplied betwi!efiwifi~itigs~nd beEw:en
windings and cise. The value bf iiistilationiesi~titiideshall confotiito
3.5.6.

4.6.18 Di.~leoiric..te.4G.-,TB”@re$~lver ptil@fy tihalibe enetigizedas
indicated in Table VI wiiiitwit.&kli@rated fr@u@ricy &id with no load on
the secondarid~.

Type Unit Primary Tetminals

Stator energiZ&d

23R6R4

After the shait has been iotiik6dat l&ist one revolution at iess than 5
rpm, the iesoiv6r shalt rni@tWe k&@iKam&kts of 3,$ .6J

I/ The ,,cst voltage may be either 60 Of 450 Wks

.
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4.6.19 Radio noise .- The resolver s@l be energized as irldicated
in Table vII and its rotor,rotated’””’it”-’l150”~ 50 rpm. The rod antenna of

a noise”meter shall be placed withiri-3,~”.~””i?eet’’c”f“’the””res”olve:”””brushis”’-’
and the noise level measured at no IiiS“”th”in:’tti@:frequencies In e“ach’of’ ,,
the bands between 0.15 .,and...1.50.~Qgg9Y.?~<?~~”...~,E0i5?5?..~!.. ?.h?.}!.!o.!........ ~, ,
exceed the requirements of 3,.5.21. ,.,

‘,.:,..:.!

4.6.20 TemPeratire rise.- The unit und?r”t~st sh?ll b~~::~bed In ari.
alum&m pla”tein accordance with Figures’“19:or 20 in @ space wfii”ch.‘1s’;““!!
free from drafts (velocity less th?g.1.,,ftis{~),..,.?nd,....<n..~s~..,~~.s.~~...!s9.?.!:-,,,
t.tire.of 22.0 ~ 3.0°C (75 ~ 10~). Connections shall ~e in ~cOrd~c.~<:.+.,
with Figure “26 and Table VIII.

.:.;.:, ;
TAiti’VII ..... ,~“!,.j; , :,::‘:~.?k ~~.,:::,; “:;.;::

Type.Unit Primary PriiniryVoltzige’. ShOrte* ~~~~~ SC~Onda* .’
.,,,+..,5X ~~,,,,..-:..Tetiri&lsi.:,.: LO&linE,:,

Rotor energized R1-R3 . .:707‘max. input :...::R@2 c;::<: ~p.en,..7:

l.”

. ,.,.,.,..l,,.,.,..,.... .,,. .,,.
““si-s2 !“ ,;::’;ciooq,’”:“;:,...::J,.,,,,;;,:,.... ...

St.atorenergized S1-S3” .707”’&.. “;inPut.”:...:‘.s3-s,+’’:..; .,o$msc,a.

,,;.,.,.,.,. .,,1000.,-,.>,. ..,.,.,:::,:.,.!.,-..;,:.,-,: ;,;::.,.,:;.:,.:!..,,,,.,..,..... ,...
23R6R4 S1-S3 max. input None I ohms ea. 1“

,,,,::;~..,. ,;....;...’;.,-...., .
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TABLE VIII “]

Type Unit Primary Shorting
~:y’ .1.. . .

Vpltage
C.onne:tion

,.,

M<>t[]k,,.!3<.C).,IZ1.(1 R1-R2 R1-R3 .707 m+:. iqPpF

l“”’ ~~~ .... ~~

,.......!..-
Stator energized sl-s~ sl-q3’ ,707”max. in~qt

S3-S4 S1,S3

I

. .
23R6R4 None S}-S3 ‘“ “;Ww. ~nPut

.. ,,.,....,.,.... . . ... ,.
With the switch iq !’Measure!!posi!ion, the resistqnc? (k”) Of the sPeci-
fied resolver w@dings shall be determined by means 9f a wbe?t StOnS
Bridge. The ambient temperature shall .~e re?qy~ed fc?rthis ~a5~StS~Ce
value with a t.hefiometer (q@urcite tO “l°C)“p~?~ed !?~tb~!?6 t“1 }F@:s of
the unit. With the switch @ ‘~EneTgiqe’~pps~tiqn~ ~ht?ynit :hali be
excited “forat least 5 hours. The a@iegt tegp~ratqre qhall be z+?eQrde@
hourly as at thp beginning gf the test. At Fhi .Concluf!i?n0$ the $xcit?-
tion”period, as Many res$itanc~ read%ngs ?S PPS6$P1: arp obtained withiv
the first 100 seconds of cooling. A resiqtan:q-ti~e curye c9? b+
extrapolated to obtain the resi~tan$e due to temperatqr~ rise (~) . The
temperature rise can be calculated from th? follqwing equation:

AT =

where 4? =
p,c=
tc =

Atc =

R!l=

(234.> + tc) (~ - 1) - btc

teppf2Tqturerise (see 3tll)
(.::)

resistance of winding maqsured at beginning of test “(tc)
initzd &blent t.eqera$ur$ (PC)
average Of ail aqbiept temperatures W@+S t$a initial

.3@&eQi (?@)
r~sistaqce of winding rn?awmed at en!lOf”’t?st

NUTS: : ilnyapproved temperature rise test can be used ~? lieu O! the
specif~~d test;

4.6.21 Low temperature ORe~ating.- The tests of Table IX sh@l be
repeated at -’55.0°C(-65~).’” ‘(See”‘3’16,5).

TASLE’IX

r
Test

1“ ,,””‘ “““’
PaTag?aph

.
Peqpendicular$ty”Qf +xis “ 4.6’.~O I

Null voltage l“’’””” 4.6.’9

,Transformation raiio ““” 4.6.11
b .. ,., ,.
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TABLE IX (Cent‘d.)

●

Test 1 Paragraph

Nominal phase shift ‘4,.6.12 :

Function error and phase shift variation. ..4.6.12.2 and 4.6.13 ,“;

High potential 1. 4.6.16..“”

Insulation resistance 4.6.17

Dielectric
\ 4.6.18 ,.

Friction torque 4.6.2 ~~~~

4.6.22 High temperature operating.- The teats of ,Table.X shall”be
repeated at 55°C (125°F). .(S&e 3.6.”5).. ... , . “’

,.,., ,..

T~LE X,.- ,.,.:,,,:t.. , ... ..

Test . ,.,:., Paragraph .

Perpendicularity of axes 4.6.10 ... . ‘..

Null voltage ,.4.6.9 “: ““ ‘ ~ ‘“
,,.,,

Transformation ratio ~~~~ ... ‘4..6.11

Notinil phase “shift,,,,,..; 4.6.12 ~~~ ‘: “ , ,’“...,...

Function “errorand’phase shift viiiatiori” ‘4.6.12”.2and 4.”6.13
4

33 ,..

.:.

Downloaded from http://www.everyspec.com



MTL-R-14346A(FIO)

The remaining time bf the t~stiihill be i6nkihMi@dby *tinningthe unit witti
the shaft horiitnitaland a~ rOOrn,,&&hp&raeure. me iiriit~shall then be
disassembled and checked fo% ki%foi%iaribeto $:6:1.

4.6.27 Re&s: - After &ii @&5diri’ t;s~g.,iiate&&EfiCoinpleted;the,
folltiing testi$slidll.be ,.r&@iit&d: 4.6.8; 4.6;~: 4.6,1ti; 4.6:11:3; 4:6:i$2;
4.6.13; 4.6.15; ad 4.6.16.’

4.6.28 Hd&@ .- The r@51v@ .4hii11b:,.?iibj,~$te~t6 the huriidity”
te,stin accordance with Mettidd 103 iifM&STbS20?; test condition A.
After the te~tl ~he rotb~, bei~iri.g”j&Yd b&&fifigkiiie,ldsshall be fem.otieti

and extiined fd: evidence of fhist;bli3t&tiii~;vakfiiifi concien’i%tds or

corrosion (see 3.6).

34
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I 1

I*BRIDGE

t>-””

EXCITATION

“$
1’

4-

3

IsI

4. . ~~
... .... . .

“3 1

-1

.,..,. . ... .... ,..,~., ,., ..X.

. . .. . . . .. . . -~.,,,.,, y+j,,i>
:f;Y:$j*T&yTfg;!:#?.,!t7;?’!:l.?Q ~>w!T.nY?:+:*?Ti?iY*”.:,,,,.,:,,.;,.,:~‘j,

4.7 Inspection of preparition for delivery.- Inspection for...the~
presenat ion, packaging, packing and marking fOr shipment and ‘torage “’ ~
shall be ii accordance with the ieqwir-nts Of Section 5.

.5. PREPARATION FOR DELIVSRY

,,

,.. ,
. ...,... ,,,,,, ; .,,>,;,$l., ,,, ,. :,, .

. !.!’....~,:’[~...,:.-”::.
5.1 Packaging, :Packing +and marking. - Each risOl*er”sh?lli;be-p?c&?g”6d’j‘‘::..

packed ‘&d @arked in accordance with MIL-P-12134..
,.

6. Nol’ES...::,:... ,..:;.. ,:

6.1 Intended use.- Resolvers covered by this specification are ,:“,
.’.,.-

intende”dfor use in military systems for fire cdntrol, iadar, “navigation; ~~.,
guided missiles and other applications requiring precision in transrni+sioll””.“
or c&version of angular data. Resolvers covered by this specification ‘:”;’”.
are intended for maintenance suppOrt Of ifi-se~ice material Only. For ‘ ““.
resolvers applicable to new material design see MIL-R-23417.

.,,. “
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~.~ Ordering data.- Pr.c.qyr.e:qeqtd,o,cu.rne.ntsshoy,ldqpgc%fY %h~
following:””“““’.

6.3 Definitions. - Te.cl@:a~ gp@.s +~.e,din <hi: doupent .+~g”#efined
in MIL-R-23417~”‘“ ‘“”’

6.4 Cros.s.-refer.encebepWee~ e~eriq.evtai .orcwpany de:io~agion ati.
type designat+!?p. “”““”””;”’”’””‘“’”’‘“””””-g’--”’-”””’‘“-’r-”’”r’’’”’””’”’””““‘‘‘“”“’

E$p$!rlrjy+n~a$ ~F f.qpmy
Bes$.gqat$w w e De#ignatiQn.... .....,,,,.,.:,,. . .

Custodiay:
Army - Mu

Prep.ar*g activity:

.A~ - ~

F~Oj$@ ?+0,. 5990 -A033Y ‘

,. ,.,)

;)
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INSTRUCTIONS In~ &nth”&g effort fn I&& ,our stan+tion,d- nti,better:..tbe, ~,D, m~ ti form for @ ~ ~.,..,.,..,..-,’.. . . , :., .
iubmittkli cO-nEE M +M foi immi&iihi+. “ill! IyJem.of .+~ ~ on documents bra invited to Pmvida ‘:

&@atioM. ~,fcum may &.detached, folded aloti:t& h&in&&& ~@:@q:~\~~-(MNwW&&).;,’M ~:::~:,. :
mailk.d. .Jn black 5, be aE.apecifii u Pc6sible about particular problem -“ “N& u “W* ~+! rewired ti~tuari, ~ ~ ~~.

.?... ,., , .,,,., ,, . .. . . . .... . . .

+ figid,: ~S~&Ve,, ~, ~u, w - tiqtibh,. and give pmpawerhording W:+.voyld:,-te ‘to<,,.;{’-;~“..!? ~
,.... , ,.... ,}4 ..!, .. .. . ,..,.,,. .. ., . .... ,.. ..,::

jpbleti.. f3n@i inb~imy rntika n6t:mMe.d to I specifii -PII Of the document. If block 7 in filled out, an ,. ,
acknowf@gemnt will be miifed to’you..wktbin90 days to fat YOUkn@ that Youi conmMnb WEm-md ~.= M ‘‘’ ~~. ~~
rnnsidered. ,.,,,,’~:~ :.i.,- ,.

. . . . . - . . - . ..—----. ... ..... .. -..~..-,--------------------- ,-.--, ~..-:.-,-.,-- :------- :,,’y:-. ..

NOTE: This form nqy not be US& EOqud, copies of documenti, rior to mueat ~w?& “&%&&##:*in~U” of’ : ~ ,’ ~ ~
uimraehti On}qvrint c&It& Comment+ submitted on U& fotm do not cohsth~ or kmfi authorization $:”.. ..*fication req

tft ~m any tiion of tbe refe?e~ document(#)or to -d c@ntmctaulrequirements. .:,,,: .,

... .,
,,

{Fold donf thb line>
,

,,.
.,.:,
: :.

,.. ,
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P,E~ALTV FOR PRIVATE USE S300 [ BUSINESS ~~~ MAII

,. -a.

L
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