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1. sCOPE

MXLJTAJ3YSPECIFICATION

TRANSOLVERS, GENERAL SPECIFICATION ~R

This specification is mandatory for use by all Depart -
ments and Agencies of the Department of Defense.

1.1 Scope. This specification covers the general requirement@ for tr-dvers. Tr-lvers are
rotating tnductive devices similar to synchros and electrical resolvers, types of which can convert
a three winding system si@ to a two *X system se; c~vefi a ~ ~ B9stem sk@
to a three windtng system signal; or when used in a servo system with a three winding injmt signal,
a quadrature winding of the two winding output signal can be used for the purpose system monitoring.
Either element can lx? supplied with electrical angular information, and the output element transmits
a voltage proportional to the sine and the cosine or sine as applicable of the electrical input angle
and the rotor angle with respect to the stator.

1.2 Classification.

1“2”1~“ The type designation shali be in the following form, ad as spec~ied
(see 3.1 and 6.2.

,IIIIL.LL1
Voltage Size Function Primary Primary Secondary Excitation MOCM -
(1.2.1.1) (1.2.1.2) (1.2.1.3) element ~ -m f=m=Y c~i~

(1.2.1.4) (1.2.1.5) (1.2.1.6) (1.2.1.7) (1.2.1.8)

1.2. 1.1 Voltage. For 115 volts units, this space will be ieft blank. AU other units will be desig -
nated with the supply voltage to the primary element.

1.2. 1.2 S=. These IWOdigits will designate the maximum dicmeter in tenths of an inch. U the
diameter is not exactly a whole number of tenths, the next higher tenth sMI be used.

1.2.1.3 Rmction. The letter ‘T” designates transolver.

1.2. 1.4 Primary element. The primary element shall be applicably identified as either R for rotor
or S for stator.

1.2. 1.5 Primary winding. The prim-y winding sM1 be MktAed M ftiows:

Y - Three windings, wye connected, three leads.
3- ‘1%0windings, perpendicular to each other, three leads.
4- Two windings. ~rpendicular to each other, four leads.

1,2. 1.6 Secondary uvnding.

Y - see(l.2. l.5)
3 - see (1.2.1.5)
4- see(l.2. l.5)

FSC 5990
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1.2.1.7
below:

1.2.1.8

Excitation frequency. The rated frequency code

Excitation frequency @z)

60
323
400
800

shall be in multipks of ten as illustrated

code

6
32.3
40
80

Modification. The letter “A” following the frequency digits shall indicate the original or
basic issue~tid transolver type &sign@ion. The first modification that affects the ex-
ternal mechanical dimensions or the electrical characterfitics of the basic type shall be indicated_--. —
by succeeding upper case letters “B”, “C”, “D”, etc.

1.2.2 Milihiry par t number. The military part number shall consist of the letter “M”,
number of the specification sheet, and an assigned dash number (set? 3.1 ) as shown in the

the basic
following:

Military Speci’flcation >ash
designator sheet number number

I

2. APPLICABW DOCUMENTS

2.1 The following dcxwments of the issue in effect on the date of invitXion for bids or request for
proposal, form a part of this speciflctiion to the extent specified herein.

#

I

i

t

I

:

SPECIFICATIONS

F’EDEIUIL

QQ-A-250/4
QQ-B-613

QQ-B-637

QQ-s-’m4
PPP-B-566
PPP-B-636
PPP-B-676
PPP-T-60
PPP-T-76

MILITARY

MIL-P-116
MIL-W-583
MIL -S -6872
MIL-A-8625
MIL -W- 16878/4

MIL-C-45662

fSee Supplement 1

Alum mum AUoy, Piat e and Sheet 2024.
Brass, Leaded and Ncm-leaded: I’laf Products, (Plate, Bar,
Sheet and Strip).
Brass, Naval: Rod, Wire, Shapes, Forgings, and mat
Products with Finished E~es (Bar, Flat Wire. and Strip].

Steel Bar, Corrosion Resisting, ~ee Machining.
Boxes, Fol~g, paper~~d.
Box, Fiberboard.
Boxes, Setup.
Tape: Pressure -Sensitive Adhesive, Waterproof, for Packaging.
Tape. Pressure -Sensitive Adhesive, Papel” (for Carton Sealing).

Preservation, Methods of.
Wire, Magnet. Electrical.
Soldering Process, General Specification for.
Anodic Coatings for Aluminum and Alummum Alloys.
Wire. ElectrKxd, Tvpe E. 200” C and 260° C. , 600 Vclts.
(insulated. High Tetn~wJ ature 1.

Calibration Systew Requ~renlenLs.
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STANDARDS

MILITARY

MIL-STD-105 -
MIL-STD-129 -
MTL-STD-130 -
MIL-STD-147 -

MTL-STD-202 -
MIL-STD-461 -

SampAi.ngProcedures and Tables for Inspection by Attributes.
Marking for Shipment ad Storage.
Identification Marking of U.S. Military Proper@.
Pallettzai and Containerized Unit Loads 40” x 48” 4-Way
(Partial) Pallet 9cids, Runners, or Pallet-w Base.

Test Methods for Electronic and Electrical Component Parts.
Electromagnetic Interference Characteristics Requirements
for Equip-merit.

(Copies of specifications, standards, drawings, ad publications required by suppliers in connec-
tion with specific procurement functions should be obtained from the procuring activity or as
directed by the cent ratting officer. )

2.2 Other publical ions. The following documents form a part of this specificatiori to the extent.—< —.——
spwifiw Iwr+ in. Uiil~~fi otherwise indicaled, the issue in effect on date of invitation for tmls or
request for proposal shaI1 apply.

NATIONAL 13UREAU OF STANDARDS

Handbook H28 - Screw-Thread Stm?ciards for Fedemd Services.

(Application for copies should be addressed to the Superintendent of Documents, Government Print-
ing Office, Washington, D. C. 20402. )

ABMA Standard - ABEC-5

(Application for copies shmld be addressd to the American Boiler Manufacturer’s Association and
Affiliated Industries, 1180 Raymond Boulevard, Newark, New Jersey 07102. )

(Techni~aj society and let:tmical association specifications and standards are generally available
for reference from libraries. They are also distributed among t=hnieal groups and using Federa ]
agencies. ‘1

3. REQUIREMENTS

3.1 Specification sheets. The individual item requirements shall be as specified herein and in
accordance with the applicable specification sheet.

3.2 Qualification Transolvers furnished umier this specification shall be products which are
quaiified for listing on the applicable qualified products list at the time set for the opening of the bids
except sole source items and low usage replaceable parts (see 4.4 and 6. 5).

3.3 First article. Transolvers furnished under this specification which are sole source items or
low usage replaceable parts not intended for new design shall be products which have passed the frost
article inspection specified in 4.5 (see 6. 6).

3.4 Material. The material shall be as specified herein. However, when a definite mater~al M
not spectiied, a materml shall be used which will enable the transolvers to meet the performance
requirements of this specification. Acceptance or approval of any constituent mater Ml shall not
be construed as a guaranty of the acceptance of the finished product.

3. 4.1 Metals. Metals shal] be of Cl(JrrU510n-reS ISbnCe t}~e or Suitabiy processed to rcslst cor-
rns]on,
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,

=T-83727

3.4.1.1 Aluminum. Aluminum shall conform to QQ-A-250/4.

3.4. 1.2 Steel. Steel shall conform to Q-S-764, class 416.

3.4.1.3 Brass. Brass shall conform to Q-B-613.

3.4.2 Dissimilar metals. Dissimilar metals shall not be used in intimate contact unless suitably
nrotected auainst ekCtrOl@iC corrosion. When it is nec~ ssary that any combination d SUCb~SSiXLW
&r metals-~ assembled; an i@erposlng material compatible to each shall be used.
metals are defined as foIlows:

Note:

a.

b.

c.

d.

e.

f.

Group I I Group D I Group III 7
Aluminum I zinc Copper and its alloys 1

Aluminum alloys
Zinc
Cadmium
Tin
Stainle6s 6teel
Tin lead (solder)

Cadmium
Steel

Tin
Stainless steel
Tin lead (solder)

Nickel and its alloYs
Chromium I

Stainless steel
Gold
Silver
Most cathodic

Dissilrmar

Contact between a member of any one group and another member d
the same Kroup shall be considered as simiAar. Contact between a
member & on: group and a member of any other group shall be con-
sidered as dissimilar, except for zinc, tin, and cadmium, as listed
in Groups I and II, and stainless steel as listed in groups L II,
and In.
Unless specifically approved by the procuring activity, all other
metals shall be considered dissimilar with respect to each other and
with respect to any of the materials listed.
The above grouping is intended to serve as a guide in selecting mate-
rials to be used m electronic equipment, and shall not be construed
to waive requirements herein or in the detail spedfication sheet per-
taining to corrosion resistance d components and assemblies. In parti-
cular, care shall be exercised h using aluminum alloys against each
other or against differing materials.
Where reference is made to a metal in a particular group, the reference
applies to the metal on the surface of the part; that is, zinc means cast-
ings as well as zinc electroplate, zinc hot dip, or zinc metal spray.
Different metaIs in contact, even though similar shall be employed in
assemblies in such manner that the smaller part is cathodic or protected
and the larger part is anodic or corroded, if any corrosion takes place.
Certain qualified standard or approved non-standard parts and attaching
hardware have tin or nickel-plate finish. These parts may be mounted on
a chassis without additional protection from corrosion.

I
—
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3.4.2.1 Protectionag ainst electrolytic corrosion. Where it ts necessary that any combina~ion of
dissimilar metals be assembled the followkg methods or combination of methods shall be employed
for the alleviation of elect rolyti~ corrosion, unless electrical considerations preclude the employ-
ment of such methods:

a. Interposition of a material compatible to each to decrease ekctrdytic
potential differences, such as cadmium or ztnc pAate on steel on cOn-
tact with ahlxrlinum.

b. Interposition d an inert material between the dissimilar metals to act
as a mechanical and insulating barrier.

c. Application d organic coattngs to the codact faces d each of the diz3-
simflar met@s, ouch ae paint ccmts on S&Mlaad alumimum -ss
in contact.

d. A@tcation of corrosion inhibitors to the faces of each d the dissimi-
lar metals, such as zinc-chrom@e paste on nickel-plaked brass
screws in contact with aluminum.

e. Design d d.issimtlar metai or stmilar metal contacts, in omler that
the a.wi cd the -hodic metal is relatively smaller than the area
d the anodic meQ such as screws of stainless steel or nickel-
plated brass in contact with aluminum.

f. Limitation of ammmt of aeration reaching the dissimilar metal faces,
such as steel bolts in aluminum with all surfaces of coxdact sealed
with zinc -chromate primer, vinyl films, or equivalent.

~* Any &her systemsofprotection which are designed to alleviate ek!C-
trolytic corrosion skll be subject to the approval of the procuring
~ ~y;~$,s,

3.4.3 Plastics. Plastics @all be of such composition and workmansMp to conform with all
aspects ~tiument.

3.4.4 F _ and moisture resistant materials. Materials which are not nutrients for fungi and
which are moisture resistant shall be used.

3.4.5 Lubricants. AU suppliers shall use lubricants consistent with all requirements of the appli-
cable sped ficatinn sheet in reference to temperature, life, spest, and environmental conditions.

3. 4.6 Housing material. Housing material shall conform to QQ S-764, class 416.

3.4.7 Wtor shaft material. Rotor shaft material shall kve a Rockwell hardness C20- C32 and
shall conform to QQ-S-764, class 416.

3.4.8 Sli.P ring s and brush collectors.

3.4.8.1 Slip rtngsf slip rings Shall be of gold alloy,

3.4.8.2 Brush collectors. Brush collectors shall be of silver alloy. The best design capability
shall be achieved.

3.4.9 Bearings. Ball bearings of the ndial thrust type shall be used. Balls, races, retainers,
and shields shall be of corrosion resisting steel, and shall conform to ABMA StarK1w’d ABEC-5, or
better.

3.4.10 Ma.gnet wire. Magnet wire shall conform to MIL-W-583, class 130 or higher.

3.4.11 Terminal lead wire. Terminal lead wire shall conform to MIL-W-”168’18/4 and shall be a
+1minimum of 18 - ~ inches long.

5
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3.4.12 Restricted material. F&mmable or explosive material, material which can produce toxic
or suffocating fumes, magnesium or magnesium alloys, and mercury and compounds contai~
mercury shall not be used.

3.5 Design and construction. Uniess otherwise specified (see 6.2), transoivers shall be of the
design, construction, and physical dimensions specified (see 3. 1).

3.5.1 Protective coat ings. All transolvers ad transolver parts shall be suitabb prdected so as
to be resistant to destructive deterioration caused by the corrosive conditions experienced in service.
Destructive deterioration shall be construed as being zny type d corrosion which could in any man-
ner prevent the transolvers from meeting pdormance r~ cfuirements cd this document during service
life. Where cleaning operations on metal parts are X@ specified in detail, they shall be in accor-
dance with approved govemiment specifications or commercial practices which will not cause any sub-
sequent corrosion. Any procedure which would cause malfunction or unreliability shall not be used.
All parts made of aluminum or aluminum alloys shall be anmiized in accordance with MIL-A-8625.

3. 5.2 Sokiering. SoIdering shall be in accordance with MIL-S-6872.

3.5.3 Threaded pa rts. All screw threads used in the construction d tmmsolvers shall be in ac-
cordam ‘d=) the National Bureau of Standards Randboo& H-28 - “Screw-Thread Standards for
Federal Services.’g The number of threads and general dimensions shalX he those specified for the
American National Coarse-Thread series of the American National Fine-Thread series. Threads of
the coarse-thread series are preferred, except where definite improvements h desiw. or operati~
characteristics would be affected by use of fine-thread series.

3. 5.4 Impregna tlng and potting Cmnpourids. A compamd skll M, at any time ot apfmcauon or
life of the unit, have any injurious effect upon the insulation or contacting materials. Tim compmmd
shall not crack or flow under the temperature rage referenced in this document.

3. 5.5 Cast or moldai thermosetti.ng materials. When used for insulation, parts f*ricat~ from
cast or molded thermosetting plastic materials skll be impregnated with a suitable material and
dried after all machin@ and punching opentims have been completd Matetils havi~ moist~e
absorption of less than 1.04 percent shall not require impregnation.

3.5. C Input voltage and frequency. The transolver shall be designed to operate at thr input voltage
and fre]uency specified in the applicable specification sheet.

3.5,7 Transolver electrical angle. The electrical angle shall be the angle which sat~sf~es the
relat lve magnitudes and polarities of the secondary voltages of an ideal transolver in accord.ancc
with the equations of 3. 5.7.1 thru 3.5.7.6, as applicable.

3. 5.7.1 me SY4:
wire leak

Stator excited; stator wye connected; r~or two perpendicular wtndings, four

ERl_3 = N ~ESl_3 COS(O+12d”) +ES3-2 COSO~

ER2_4 : N :ES]_3 Sln(o t 120°) -ES3-Z Sin e:

and ES1_3 J ES3_2 ‘ ES2-I o

FIGIIf?[1.
6

—.
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3.5.7.2 Type 13: Statorexcitd; stator wye connected; rotor two perpetiicuk
wire leads - c.mrnon wire.

s,

Y ‘3
RI

2

/

R2 ‘3

ER]-3 = N ~ES~_3 US (e + 120 + ES3-2 cOS~

ER2-3 = N~.Sl-3 Sin (O + Mfl - ES3-2 SIO d

and ESI-3 + ES3-2 + ES2-1 = 0

FIGURE 2.

MIbT-83727

windtngs, three

3.5.7.3 Type RY4: Rotor excited; rotor wye connected; stator two perpendicuk windings, four
wire lead6.

~y” ,+s4

R2

E 1ESl_3 = N -ERl_3 COS (e t 24f) + ER3-2 COS@
ES2_4 = H -ERI-3 Sin (a + 24~+ ER3_2 Sine

ml ER].3 + ER3_2 + ER2-I = O

FIGURE 3.

3. 5.7.4 ~pe S4Y: Stator excited; stator two perpendicuhr wind@!s, four wire leads; rotor wye
connected.

s, R,

‘Y

‘3

S4
‘2

S3 [

‘2

1Ef?l_3 = N ~ES1-3 SIOe + ES2_4 tiS e

ER34 . N ~ES1-3 Sin (o + 24(f) + ES2~ Cos (e + 24&~

ER2-1 = N ~fS1-3 Sln (fJ + 12$)+ ES2_4 COS (e t 12~ -

FIGURE 4.

I

7

,
\
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3.5.7.5 Type R4Y: Rotor excited; *r two perpmdicdar windings,
connected .

four wire lea&, stator wye

R R
2 4

R3T ‘~ S*

E(S1-3) = N~(R~-3) Sin o + E(R24 Cos~

E(s3_2) = M~(R]-3) Sin (O + Mf) + E(R2~) COS (e + 129

E(S2_l) = N@ll-3) Sin (e t 2407 + E(R2_4) COS(e + 24dj

FIGURE 5.

3. S. 7.6 Type R3Y: Rotor -cited; rotor two perpendicuhr windings,
wire; stator wye connected.

s,
\

/

f

s~

RI

o

three wire leads - common

E(S1_3) = N~(R]-3) $tn g + E(R2_3)Cos ~

E(S3_2) = N&Rl_3) Sin (e + Mf) t E(R2-3) Cos (o + 12~

E($2-]) = N~(R~_3) Sin (8 + 241f’) + E(R2_3) COS(O* 24~

FIGURE 6.
-. NOTE: Where N M the transformation ratio, R (or S) represents the elctmcnt,

i. e. R].3 indicates the rotor with the instantaneous phzmng from terminal 1
to terminal 3. Other voltages are simikmly defined.

3.5.8 Transolver zero.

3.5.8.1 Transolver zero for wye connected primary - rotor or st.ator.

3.5.8.1.1 -S SY3 and W4. The zero position of a transolver is that position cd the rotor with
respect to the stator t which minimum voltage is induced in the secondary winding, quadrature wind-

7@, Secondary 2-4 ~, when the circuit IS energized by applying 0.866 times the rated voltage be-
~=n ~~aV2 ~ the termtnal Prirnaryl which is connected to primaW3. It is so determined t~t
for small defketions OSthe rotor counterclockwise from transolver zero that the reduced voltage in
the secmda.ry winding, Secondmy 2-4 ~,’, is approximately m time phase with the primary voltage at
terminals Primary 2-1 and Primary 2-3. The mmlmum voltage posltlon is defined as the point
where the secondary voltage of fundamen~l frequency, that is in time phase with the secondary volt-
age at maximum coupling, 1s zero. Figure 7 snows the diagrams for determining the trznsoll’er
zero position.

1/
- For type SY3, secmdary circuit is (2-3).
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RATED VOLTS
AND

Ff?EOUENCy
I

a

3

--7,
4

2 I
,(3

\

I
3

$

I
-———4

‘1

The correct come tra?solvef zero posit m Is that one which pokes the ruinimum vultage reading

FIGURE 7A. Coafse tmsohfef zero for wye connected element - types RY4, SY3, SY4.

I

1-

--n-; -
0.866 RATED

vOLT’S AND UAm/
FREOLENCY \‘v

3

2 m4‘ fi
3 I

I TYPE SY3
ONLY

L !- ,--J
I

PHASE I
SENSITIVE—.

v&TMETE f?
[ PHASE REFERENCE VOLTAGE

With the phase sensitive udtmetw in the in phase oos!tion andthe shilft positimd as fw 7A above, rotate the
transolver shaft throw!h thr smallest angle that will produce a zero reading on the rru!l meter. That position is
the transolver zero uosItIoIL

FIGURE 7B. [ Ifw IfanSolVef Ze:o for we con~cted elem~t - tY~$ ‘Y41 SY31 ‘Y4”

FIIJJRE 7. Tranjolver zero posltlon - wye connr?ctedelement.

9
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3.5.8.1.2 Tgpe RY4. The zero position of a tmnsolver is that position d the rdor with respect
to the stator at which minimum voltage is induced in the secodary winding, quadrature windiqL
Secondary 2-4, wnen the circuit is enemed by applying 0.886 ttties the -d voltage between the
termtnal primary 1, whtch is connected to Prtmary 3 ad terminal Primary 2. It is so determimxf
that for small deflections cd the rotor camterclockwtse from transolver zero that the Muted voltage
in the secondary winding, Secondary 2-4, is approximately in time phase wtth the prtmary voltage
between the terminal Primary 1, which is connected to primary 3, and terminal Primary 2. The
mtnimum voltage position is defined as the point where the semndary voltage d fundamental freq-
uency, that is in time phase with the secondary voltage at MX@um cap-, ts zero. Figure 7
shows the diagrams for determing the trwmdver zero position.

3. 5.8.2 Tramdver zero for two pe rpendicular windings primary - rotor or stator.

Types S4Y, R3Y, and R4Y.

The zero position of a transolver is that position of the rdor with respect to the stator at which
mimmum voltage is induced in the secondary winding, Secomkmy 1-3, and at which the secondary
voltages at terminals, Secondary 1-2 and Secondary 3-2 are approximately in time phase with the
primary voltage when the tramolver M energized by apply~ 1/5 rated vokige between terminals,

1’ hort circuited. The minimum voltage ofPrima~ 1-3 and with the primary winding, Primary 2-4- s
fundamental frequency, that is in time phase with the secondary voltage at maximum coupling, is
zero. Figure 8 shows the diagrams for determining the tm.nsdver zero position.

3.5.9 Tmnsdver construction.

3.5.9.1 Wtre leads and terminals identification.

3.5.9. 1.1 Wire leads. When wire leads are specified, each lead shall be designated every 1/2
inch with the applicable letter md number; e.g. , R1 ●

Each wire lead shall be capmble d withstand-
ing a pulling force of 1 pound for size 05 units or 2 pounds for sizes 08 and kger, withoutlnmdation
damage, breakage of strands or leads pullout when tested in accordance with 4.?. 21.1.

3.5.9. 1.2 Terminals (screw or solder typej. When terminals are specified, the basic end cap
configuration shall provide space for 8 terminals, These terminals shall be identified as R], R2,

‘3’ m ‘4; ‘1’ ‘2’ ‘3’ ad ‘4” AU unused terminal positions sld be closed.

3.5.9.2 Sleeving. If sleeving is used, a ral sIeeve shall be used for rotor leads and a black
sleeve shall be used for stator leads.

3.5, 9.3 Transolver zero ma.rkmg. A mark shall be scribed on the housing to aiine with the scribe
mark on the end of the shaft to indicate electrical zero * 10°.

3.5.10 Identification marking. Transolvers shall be identified with marking conforming to figure
9 and MXL-STD- 130. Marking shall be applied by acid or electric etching, permanent marking ink,
or engraving applied directly to the housing. Serial numbers shall be assigned sequentially under
each contract.

1/- For type R3Y, primary ~ircuit is (2-3).

10
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I/5 RATED VOLTS
AND RATED 2

FREQUENCY

A

LTYPE f13Y ONLY

The correct coarse traasolvef zem psition is that one which producestk aiNmunr voltage reading.

FIGURE 8A. Coarse transolver zero two pefpend icular windi~ eleue nt - type s MY, f73Y, f?4Y.

IL I— v i

w & ~ Y“, (

5

RATEDvOLTS 2 ,4
AND

FREOUENCY *’~1 TYPE R3Y
ONLY

3’ ; 2
PHASE

I----- -. .- SENSITIVE
VOLTMETER

PHASE REFERENCE VOLTAGE

with the phase sensitive voltmeter in the in Prose position ~d the shsfi ~siti~ed as PM8Aa~ve, date the
transolver shaft throqh the smallest angle that will wod~e a zen nading on W nul I meter. That position is
the transolver zero fxsition.

FIGURE 8B. Fine transolver zero - Types S4Y, R3Y, R4Y.

i
\

FIGURE 8. Transolver zero position - two perperuhcular winding elenent.

11
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~ RADtUS E r TYPE oESIWTION

9046
.062
.09
.125
0 6 2 s
.750

1 3 0
3.00

1
w

T

051 TRANSOLVER
I

1.17 ‘“T
1.58
2J9 v“’” O“z ‘:
3.18

15088
19.05
38.10
76.20

i

I k DFEOERAL STOCK NO 5990 -
L 1

PART NO I I SERIAL NO r-iiL I L 1
h ,!

lMSP/DATE OF W%.
~“TRAcT “’I——.——J I

MFG8Y b

A B c DIE F
09. ,.02: a J)&

009 ●O2 .125 .062

FIGURE 9. Identtflcatlon markvm

3.6 Tem~erature rise. M’her tested in accordance with 4.7.2. the temperature rise cJ tran-
solver=bll not exceed the value specifiti in the applicable specification sheet.

3.7 Variation d vol cage and frequency. Transo]vers shall be capable of opemttng from power
sources subject to PIUs or minus 10 percent voltaue regulation in combination with frequency varia -
tfon of plus ‘or minus 5 percent, when te6ted m aciordaice wiih 4.” .. c---- 4L..i . & ik j.#UWCLika%A1AAUU4b64L-. -.. .

source shaI1 not exceed that specified in the specification sheet.

3.8 Impedance. The value of impedance shall be as specified in the applicable specification sheet,
when tested ~=cordance with 4.7.4.

3.9 -Electromagn etic interference. Transolvers shall not exceed the limits of MIL-STD-461, re-
quirements CE03 and RE02 of Equipment Class IH3, when tested in accordance with 407.5.

3.10 Vibration. The transolver shall be capable of withstanding vibrations at frequencies up to
2, 000 Hz at a iorce of 15G’s wjthout damage or loosening nf ~irts. After testing in accordance u’]~h

t 4.7.6, all transolver~ shall be te~ed in accordance with table XX.

3.11 Brush contact resistance vartation. When tested in arcoraance with 4.7.7, the variation m
brush contact resistance, after the third revolution of the rotor, shall not exceed * 1.5 ohms or
*(). 75 percent of the rotor DC resistance, whichever is greater. Additionally, the resY*mce varl~-
tion in excess of this requirement shall hot be greater than 5 milliseconds in duration.

I 3.12 Electrical error. When tested in accordance with 4.7.8, the electrical error of the tran-
solver shall not exceed the value specified in the applicable specification sheet.

3.13 Null voltage. When tested in accordance with 4.7.9, the fundamental null vokage and the.—
total null voItage shall not exceed the values specified in the applicable specification sheet.

3.14 i“rlctmn tyrque. When tested in accordance with 4.7.10, the torque required to turn the rotor
t shall nol exceed the values specified in the applicable specification sheet.

3.15 Radml and end pla~. When tested in accordance with4.?.11,the radial and end play Ii the
t ransolvcr rotor shall not exceed the values specified in the applicable specif~cation sheet.

3.16 f%elc?ctrlc withstanding voltage. Tranmlvers shall display no evidence of internal iir(’ing or
msulati;n~a~d;wn when t rsted in accordance with 4.7.12. The leakage current shall not 6x: eed
1 peak milliampere.

12
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3.17 InSulitkUn Aeslstance. When tested in accordance with 4.7.13. the insulation resistance of
the transolver shall he at least SOmegohms at the standard test condition and at -55 degreee C, and
at least 10 megohms at 125 degrees C. Upon completion of the dielectric withstanding voltage test,
the transolver shall be maintained at the standard test condition for a period of 24 hours after which
the resistance shall be at least 25 megohms.

3.18 Shock.

3. 18.1 Low impact. All transoivers shall be capable of withstanding shock blows at an accelera-
tion of 50G’s of 11 * 1 millisecond duration without damage, 1000entng of ports, or ~ of
performance characteristics. After testtng in accordance with 4.7.14.1, all tranmlvers shall meet
the requirements as shown in tile ~.

3. 18.2 H~gh impact. All transolvers shall be capable of withstanding shock blows of 400, 1,200,
and 2, 000 foot-pounds without suffering irreparable damage. After testing in accordance with
4.7.14.2, all transolvers shall meet the requirements of table II, with 50 percent or less degra-
dation of specified characteristics accepted.

3.19 Altitude. AU transohers shall be capable of operation from sea level to 100,000 feet tn
combti~th any ambient temperature from -55 agrees C to + 125 degrees C. After testing
in accordance with 4. ‘?. 15, all transolvers shall meet the requirements as shown in table II.

3.20 Endurance. All transolvers shall be energized and subjected to 2, ~ hours of continuous
operation at 600 rpm without failure or undue wear. After testing m accordance with4.7.16, id]
transolvers shall meet the requirements as shown in table II.

3.21 Ambient tempe rature. AIl transolvers shall be capab?e of storage In am- tempemdmes
ranging fr om -62 degrees C to + 100 degrees C, and shall be capable of operation in ambient temper-
atures ranging from -55 degrees C to + 125 degrees C. After teet~ in acoordaxboe with 4.7. X7,
all transolvers shail meet the requirements as shown in table TI.

3.22 Moisture resistance. All transolvers shall be capable of operation and StOr~e in an atmo-
s~here of hiti relaiive humidjty. After testing in accordance with 4.7.18, transolvers shall be
maintained ~energized, at the- standard test condition for a period of 24 hours and shall then meet
the requirements as shown in table II.

3.23 Salt atmosphere resistance. When required by the specification sheet, transolvers shall be
cit~b~e of withstandtmz atmospheres saturrfted with salt -hden mobture. After testing in aocorda=e
with 4.7.19, transolvers shall be disassembled and visually inspected for evhience of destructive
deterioration as specified in 3.5.1.

3.24 Ltfe. All transolvers shall be designed for a minimum life #pan of 18 months. This apm
shall in=e the storage and actuaI operation time. Degradation for this period shalI not exceed
the requirements contained herein and in the applicable specification sheet.

3.25 Wire lead and terminal stress.

3,25.1 Wire leads. When wire leads are specified, each lead shall be capable of withstanding a
pull Ing force of 1 pound for size 05 units and 2 pounds for stzes 08 and larger, without insulation
damage. breakage of strands or leads pull out when tested in accordance with 4.7.21.1.

3 .25.2 Terminals (screw or soider pin type ). When terminals are specified, each terminal shall
be capabk of wit~tanding a 4.5 pounds-inch torque or a two-pound pulling force without movement
or dmcernabie damage when tested in accordance with 4.7.21.2.

3.26 Primary current and power, The values of primary current and energizing power of each—.-
umdmg of the transolver shaIl be as specified in the applicable specificat~on sheet, and the primary
pow~r shall not vary more than 2 percent of the maximum measured value as the rotor is rdated
through a complete revolution (see 4.7. 22)

13
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3.27 Transformation ratio. When tested in accordance with 4. ‘1.23, the value of the transforma-
tion ratio shaU be as specificxi in the applicable specification a&et.

3.28 Phase shift. When tested in accordance with 4.7.24, the value of phase shift shall be as
specified in the applicable specification sheet.

3.29 Interaxis error. When teakd b accordance with 4.7.25, the interaxis error shall not exceed
the value spectfied in the appikable specification shea.

3.30 DC resistance. When tested in accordance with 4.7.26, the dc resistance d the tier and
stator windings shail be as specified in the applicable specification sheet.

3.31 Workmanship. The transolvers, inchding ail parts and accessories shall be manufactured
and finished in a thoroughly workmanlike manner. Particular attention shall be paid to neatness and
thoroughness of soldering, wiring, marking, and plating. All dimensions and tolerances not speci-
fied shall be consistent with the best engineering practice. Where dimensions and tolemnces affect
the interchangeability, operation, or performance of the transolver, they alai] be held or Mmited
accordingly. All material shall be sound, of uniform quality and condition, and free from seams,
cracks, and other defects which may adversely affect the Strenbtih, endurance, or wear of the part.
Any material hammered, filed, or treated in any other manner to conceal defects therein shall be
subject to immediate rejection.

. . ~~L?.L~Ty ~SST:~ANqF PROV1.STf3NSa

4.1 Responsibility for inspec tion. Unless otherwise specified in the cotiract or purchase order,
the supplier is responsible for the performance d ail inspection requiremetis as specified herein.
Except as otherwise specified, the supplier may utilize his own facilities or any commercial labora-
tory acceptable to the Government. The Government reserves the right to perform any of the inspec-
tions set forth in the specifictiion where such inspections are deemed necessary to assure supplies
and services conform to prescribed requirements.

4.1.1 Test equipment and inspection facilities. The supplier shail estabiish and maintain a cali-
bration system in accordance with MXL-C-45662.

4.2 classification of ins~ections. The inspections specified hereti are classified as follows:---- .---——

(a) Qualification inspection (see 4.4 ).
(b) First artlcie inspection (see 4. 5).
(c) C@ality conformance inspection (see 4. 6).

4.3 Inspection conditlonbo

4,3. I Standard test conditions. Unless otherwise spectfied
shall be made within the temperature, atmospheric pressure,
follows:

Temperature - 23 degrees *5” C.
Pressure - 650 to 800 MM Of Hg.

herein, all tests and measurements
and relative humidity limits as

Humidity - No greater than 55 percent rekatlve humidity.

4.3.2 Standard test voltage and frequency. Unless otherwise specified, the test voltage and fre-
quency shall be as specified ir table I and shall have a tolerance of z 1 percent on voltage and fre-
quency, and a total harmonic content of less than 1 percent. The voltage and approximate time phase
shall be in accordance wNh the applicable equations of 3.5.7.

4. 3.3 Stabilized operating temperature. The stab~iized operating temperature is the temperature
cond]t]t)n of a trarwdver when the dc resistance measurement of the w~ndings, energized In accord-
ance “wLth4. 3.2 ana taken at fifteen-minute intervals, does not indicate a change of more than O.5
pcrcwl{ 1r(jm the preceding measurement.

--
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4.3.4 Standard test fixture. Unless otherwise spec~ied, each test shall be performed with the
transolver mounted on the standard test fixture detailed on figure 10.

4.3.5 Alternative test methods. All tests sMI be performed in accordance with the test methods
detailed herein. Authorization for the use of alternative test methods must be obtatned from the
qualifying activity in the case of qualification inspection and from the procuring activity in the case
of other inspections.

4.4 Qualification inspection. Qualification inspection shall be performed at a laboratory accept-
able to the Government (see 6.5) on sample units produced with equipment and procdurtw normally
used h production.

4.4.1 Sample size. Four transolvers of each type shall be subjected to qualifid.ion inspection.

4.4.2 Inspection routine. The sample shall be subjected to the inspection apecifiod in table XIin
the order shown. After COmpleti~ ~ grouP Xteuts~ t~ ~Ple s~ll be d~i~ ~to’~ =-
groups shown in table II W subjected to the tests for their p6u’tidar grap.

4.4.3 Failures. Failure of any rransolver in any test shall be cause for refusal to gmnt qualifica-
tion approval.

4. 4.4 Retention of qualification. In otier to retain q@ifi@on, qwltiicati~ ~pti~ *1I ~
conducted we~ 24 months, or ak directed by the qualifying acttvity.

3m--
SY3

RY4

S4Y

R4Y

R3Y

If
volts
at rated

-%k-

. 866E

. 866E

E

E

E

Voltage in apprax.
Shorted time piww secondary

mary

Terminals I

‘1s3-s2

S1S3-S2

R1R3-R2

’143
R1-R3

R -R13

terminals

---

---

---

S2-S4
R -F?
24
R -R
23

15

Secodary terrnimia
w=
RI -R3 F$-R4

‘1-R3 R2-R3

‘1 % , S2-S4

R1-R2W R -R R -R
32 13

sl-62and 6-6 8-s
32 13

S1-S2 Wxt s -s s -s
32 13

* i
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TABLE IL @alification inspedion.

Requirement
ExamiIWion or test

Method
pragraph Mw@h

Grmq? I - ax] Of s=@e
Visual ad mecm=l ~~tion ----

3.1, 3.4 to 3.5.3 incLT
3.5.9.3.5010 and 3.31

TempeWeriX -------- -----
I

3.6

v=~ia d voltage ad frequen~ - ---
&—p&ce------------- ----
EleCtrom~etic interference - - - - - - -
Vibr~ion -----------------
Bra* c-t resiStmce -- ------
Electrical error --------- ----
Nullvol@Je --------------1
Friction to~ue ------------
~dtilmdendphy -----------
~el-tric withsti~ vo~ue - - - - -
Ins iatior~ reslstice - - - - - - - - - -
sloc!,l~im~~t---”--- ------
Brush conhct resist~~cc - - - - - - - -
lNectrical error - - - - - - - - -- - - -
NUllvolge ----------- ---

-

Friction torque --------- ----
-

RadmlXernp~y ---------- -

rnel~tic tih~ voltage -- -- -

I Imtition resistance - - - - - - -- - .
-

Gr~~ - 1/2 Of sample
A~t~e -------------- ‘-::

Brush conhct resis~ce - - - - - -

I insul@on resis~ce - - - - - - - - - - -
‘remoe~tur eras e------- ----- I

I Endur~nce ------------ -----
13rusll contact resistance - - - - - - - --—
EIPr,lr~c:d error - - - - - - - - - - - - -
Null volt~e ----------- ----
Friction t~u[? -------------
Radia!@etip~y ------------
Dielectric withs~~ vo!tage - - - - -
ImJlation resistice - - - - - - -- - - -
ShoCk, h@ impact -------- -----
Brush conhct resistace - - - - - - - .
Electrical error - - - - - - - - - -- - - ‘
Nullvol~e ----------- ‘~:~
Frict~on torque- - - - - - - - - - -
I?adialmd end play ----------

-i

Dielectric withs~~din~ VOltWC - - - - - j1

1-bsulation resistance - - - - - - - - - . -

$7
3.8
3.9
3.10
3.11
3.12
3.13
3.14
3.15
3.16
3.17
3. 18.1
3.11
3.12
!3.13
3.14
-K

~.AkJ

3.16
3.17

3.19
3.11
3.17
3.6
3.20
3.11
3.12
3.13
3.14
3.15
3.16
3.17
3.18.2
3.11
3.12
3.13
3.14
3.15
3.16
3.17

4.7.1

4.7.2
4.7.3
4.7.4
4.7.5
4.7.6
4.7.7
4.7.8
4,7.9
4.7.10
4.7.11
4.7.12
4,7.13
4.7. 14.1
4.7.7
4.7.8
4.7.9
4.7,10
q,7+~~
4.7.12
4.7.13

4.7.15
4.7.7
4.7.13
4.7.2
4.7.16
4.7.7
4.7.8
4.7.9
4.7.10
4*7.11
4.7.12
4.7.13
4.7.14.2
4.7.7
4.7.8
4,7.9
4.7.10
4.7.11
4.7.12

; 4.7.13 I
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TABLE II, Qualification insp=tion. -Continued

I

1-

—
~mination or test

Group III - remaining 1/2 of sample
Ambient low temperature - - -- - - -
Brush contact resistance -- -- . -
Electrlcderror -----------
Nullvo@?e ------------- -
Friction to~ue ---------- --
Radidand endp~y ----------
Dielectric withstanding voltage --- ‘
IXISUUm resk~ce ------- -.

Ambient high tempe~re .- -----
BNSh contact resistance - - - . - - -
Electrical error - - - . - - - - - - .
Null voltage ------------- -
Friction torque --------- ‘--
Rxltalandendpby ---------
Dielectric withstiding voltage - - -
Insuhtion resistance - - - - - - - - -
Moisture resistance - - - - . - . - - -
B~Sh c~tact resistance - - - - - -
Electrical error - - - - - - - - - . -
nr..?l. rnwnma-- ----------- -A-u*&wwb~.
Frici.ion torque ---------- ‘-
Rachlandendplay ---------
Dielectric withstanding voltage ---
InsuMion resistance -- . - - - . - -
mwk,h~h~~ct---------- -
Brush contact resistance ----- .-
Electrical error - - . - - - - - . - .
Null voltage ------------ ‘-
Friction torque ---------- --
Wididad endphy --------- -
Dielectric withstanding voltage - - -
Insulation resistance - - . - - - - - -

Requirement
paragraph

3.21
3.11
3.12
3.19
3.14
3*15
3.16
3.17
3.21
3.11
3*12
3.13
3.14
3.15
3.16
3.17
3.22
3.11
3.12
3.13
3,14
3.15
3.16
3,17
3.18.2
3.11
3.12
3.13
3.14
3.15
3.16

Method
J3aramip h

4.7.17,1
4.7.7
4.7.8
4.7.9
4.7.10
4.7.11
4.7.12
4.7.13
4.7.17.2
4.?.7
4.7.8
4.7.9
4.7.10
4.7.11
4.7.12
4.?.13
4.7.18
4.7.7
4.7.8
4.7.9
4.’t. !e
4.7.11
4.7.12
4.7.13
4.7.14.2
4.7.7
4.7.8
4.7.9
4.7.10
4.7.11

\ 4.7.12
3.17 I 4*7*13

4.5 First art~ck inspection. First article inspection shall be perfor’ led by the supplier, after
award of contract and prior to prodttcti~. at a location acceptable to the Government. First article
inspection shall be pefiormed on sample tits which have been produced WM equfpmmt and pro-
cedures normally used in production. First article approval is valid only on the contract or purchase
order under which it is granted, unless extended by Ue Government to other contracts or purchase
orders.

4,5.1 Sample size. Four transolvers shall be subjected to first article inspection.

4. 5.2 Inspection routine. The sample shall be subjected to the inspections specified in table 11, in
the order shown. After completion cd group I tests, the sample shall be divided into the remaining
groups shown in table II, and subjected to the tests for their particular group.

4.6 Qality conformance inspection.

4.6.1 Inspection of product for delivery. Inspection of prcxiuct for dt?llvem shall consist of group
A respect ion.

‘) ,
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4.6.1.1 Inspection lot. Aninspection lot shall consist ddl-sohersdtie-e~des~-
tion praiuced under essentially the same conditions, ad dfered for inspection at one time.

4.6.1.2 GrouPAinspec tion. Group A inspection shall consist d the ~ and tests speci-
fied in table m, in the otier shown.

4.6.1.2.1 Sam@@ plan. S@istica.1 sampling and inspection shall be in accordance with
MXL-SI’D- 10$ for general inspection leveI IL The acceptable quality hvel shall be I percent defec-
tive for all tests combined.

4.6.1.2.2 Rejected lots. If an inspection lot is rejected, the supplier may withh’aw the lot, re-
work it to correct the defects, or screen out the defective units, as applicable, and reinspect. Such
lots shall be separate from new lots, and shall be clearly identified as reinspected W Rejected
MS shall be inspected using tightened inspection.

TABLE III.
Examination or test

Visual and mechanical inspection

Transolver zero marking - - - -
Terminal and wire lead stress -
PrimWy current and power - - -
-h contact resistance - - - -
Electrical error -- - --- -- -
Null voltage -----------
Tran8formXion ratio - - - . - .
PhaseShift------------
Interaxis error - - - - . - . . -
DC resistances, windings - - - -
Friction torque - - - - - - - - -
Radial and end play - - - - - - -
Dielectric viithst~(brg voltage -
ln~u~tion resi@~~e - - - - - -

Group A inspection.
Requirement
paragraph

-- 3.1, 3.4t03.5.3incl,
3.5.9,3 .5.10 and 3.31

-. 3.5.9.3
-- 3.25
-- 3.26
-- 3.11
-- 3. L2
-- 3.13
-- 3.27
-- 3.28
-- 3.29
-- 3.30
-- 3.14
-- 3.15
-- 3.16
-- 3.17

Method
P-Mm@

4.7.1

4.7.27
4.7.21
4.7. aa
4.7.7
4.7.8
4.7.9
4.7.23
4.7.24
4.7.25
4.7.26
4.7.10
4.7.11
4.7.12
4.7.13

4.6.1.2.3 _~sPo slt ion of sample units. Sample units which have been subjected to group A inspe-
ction shall not be dellvered on the contract or purchase order.

4.6, 1.2.4 Noncomplianc~. If a sample fails to pass grwp A inspection, the supplier skll take
corrective action on the materials or processes. Acceptance of the product shall be discontinued
until corrective action, acceptable to the Government, has been taken. After the corrective action
has been t.aken, group A inspection shall be repeated on additional sample units (all inspection, or
the inspection which the orlgmal sample failed, at the option of the Government). Final acceptance
shall be withheld until the group A reinspection has shown that the corrective action was successful.
Xnthe event of failure after reinspection, information concerning the failure and corrective action
taken shall be furnished to the contracting officer.

4. 6.2 Inspection of preparation for delivery. Sample packages and packs and the inspection of the
preservation, packaging, paclcing and miarking for shipment and storage shall be in accordance with
the requirements of scwtlon 5 and the documents specified therein.

4.7 Methods of examination and test.

4.7.1 VlsUal and mechanlral examination. Transolvers shall be examined to verify that the mate-—---
rials, dcslull, construction, physical dimcrisions, mark{ng and workmanship are in drcordance with
the appllcal)lc requuements ;see 3.1, 3.4 tl~ 3. 5.3 mclusivc, 3.5.9, 3.5.10, and 3, 31).
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4.7.2 Temperature rise test, The tr=solver shall he mounts in the stiard test fixture (see
fqpre 10), and placed in a suitable enclosure to prevent stray air currents. After remaining deener-
gized and “soaking” in the ambient temperature for at least four hours, the resistance of the winding
to be tested shall be determined. The transoiver shall then be energized m accomtance with 4.3.2.
After reaching the .stabillzed upr!rstlng temperature In accordance w~ 4.3.3, the temperature rise
shall be determined by use of the foilowing equation:

% -R (234. 5 + TJ
Tem.pcmture rise ‘C= Th-Tc=~–4

c
where: ‘h - temperature (“C) at finalized operating point

Tc - temperature (0C) at ambient temperature
~ - resistan ce (ohms) cd test winding at operating temperature
Rc - resistance (ohms) af test winding ai ambient temperature

234.5 - constant for copper wtre

Any method of measurmg the resistance of the winding while the unit is in operation at opemting
ternperaiure is perm msibk?.

4. 7.3 Vawtii[w oi vol~e and frwumcv. The trazwdvor 6hd1 be mounted in the Cet+{stand of—---
f~wre I(I, ene~ fi=jfi-fi;~stfifi~~~ti~ to 4. :i. 2 and 4.3.3. The voltage shall then be
plus 10 percent of 4.3.2 an<i the frequencv adjusted to minus 5 percent of 4.3.2 (see 3. 7).

ad]usted

+.010

.*1 12.7’3

1

2.435 61.95
—.—— ———— ——— —-

.725 18.42 2.62!5 66.6E
,750 19.05 3.090 76.20
.813 3$)4$ 3,*36 99.97
1.001 25.43 6.W 152.60

,00*02 ]T;_6~,,02f

1,020 ~5.91 -.

~ e~s~
NOTES:
1. Dirfmsirm we In InctEs.
2. Moteriat: Plate, aluminum alloy, spec QQ-A-250/4.

Ease, tberrnally Insulalwgo
3. F trustr: P)m, anodize per MIL-A-8625, type 11, class 2 black.
4. Mt’tric equivalents (to the nem!st .01 mm) are given for general mtormation only and are based upcn 1 inch = 25.4 mm.

FIGURE 10. Tesl stand foi transolvers.——— —
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4.7.4 Impedance. Impedance shall b measured with the transolver energized and atahilizad (6ee
4.3.2 ari~ standard Wet conditions (see 4.3. 1), and m-in the s~d teot ftxtmre as
shown on figure 10. Mea.suremeti shall be made by the wattmeter, ammeter, voltm&er m&h@ or
the parallel tunedcircuit metA@ MO- inetxnmwks d eufficmti accuracy, sensitivity aad roAutioa.
lmpedaace shall be determined at traasolver zero, excefk as tied (see ftgure 11).

4.’Z.4.1
I 3

z
.066 ro ~

RATED VOLTSZSO Y

4.7.4.2

4.7.4.3

FIGURE 11A.

7
I

RATED z ro
vOLTS ANO ~

FREQUENCY z SO

FIGURE 116.

L_Jimi
2 4

3
z To

RATE D vOLTS
2s0

AND FREQUENCY ‘ 1
I

FIGURE llC.

4.7.4.4

IY
3

2

E,

IY 3

z&
z Ss

2

E 1’ VOLTAGE SUCH TO

d

I

INDUCE A CURRENT
FLOW ? 3 “/. OF THAT
IN 4.7.4 I

43
2

1
FIGURE 110.

FIGURE 11. Impedance.-—
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4.7.4.5

4.7.4.6

I

1

[-

I

I

Iv 3

E2 = Voltage SM to induce a
curd flw d% of that
in 4.7A,2.

2

FIGURE llE.

FKXIRE HF.

FIGURE 11. Imedance- cwtinued.

4.7.5 Electromagnet tic interference. Electromagnetic interference
following conditions:

E3 = Voltage such to Wme
Cumf f3% of that in
4.7.403.

shall be measured under the

4.7.5.1 Primary windin&. All primary winding shall be energized ir accordance with 4.3.2.

4,7.5.2 secondary winding. The secondary wimlhg shall be connechd across an impedance 5
times that of the output open circuit impedance.

4.7.5.3 Rotor rp m. The rotor shall be rotated at 300 rpm.

4.7.6 Vibration. The transolver shall be mounted on a test fixture and energized in accordance
with 4. 3~transolver shall have an aluminum disc 3/16 tnch thick, and the same approximate
diameter as the trartsolver mounted on the shaft to simulate actual installation. With the shaft free
to rotate, the unit shall then be tested under the following conditions:

4,7.6.1 Amp]ittie. The unit will be subjected to a single harmonic motion.~v~an, amplitude of
either O.06 inch double amplitude or 15G, whichever is less. The tolerance on vibration amplitude
shall be 10 percent.

21
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4.7.6.2 Frequency rang e. The vibration frequency shall be varied logarithmically between 10 to
2,000 Hz,

4.7.6.3 Sweep time and duration. The entire range and return to 10 Hz shall be tmvcrsed tn 20
minutes. This cycle shall be performed in two mutually perpendicular planes, one d which shall be
that d the machine longitudinal axib ior a period of four hours in each pk.

4.7.7 Brush contact resistance \*ariation. The variation in brush contact resistance shall be
measured between RI -R3 and R2-R4 for types SY4 and :7 ‘4; RI -R3 and R2-R3 for types.S’Kiand

R3Y; and R1-R2, R2-R3 and RI- R3 for types S4Y and RY4. The rotor shall be rotated at 1 rpm
whik a dc current af 10* 1 nlilliampere is passed through the rotor coils. The variation in bmsh
contact resistance shaU be permanently recorded using an instrument with a response time of five
milliseconds or better. Compliance with 3.11 shall be determined during the fourth revolution af
the rot or.

4.7.8 Electrical error. ‘IYansolvers shall be tested for electrical error by one of the propor -
tional voltare methods descritl~ h~”ein. The tests shall he conducted at standard condition, except

4.7.8.1 Proportional voitage nulhng methcd. The transolver shall be mounted in an angular test
ctand whi-h rar) p~~it~ry th~ rntnr within ~f~ ww”{tnd<(?f ;Jr( .“----- ,, ... . .. --- ~]t~l \foltage and frequencv shall be
applied to the te.rrninals of the two perpendicular winding elements. The error atany given rotor
position is defined as the mecharncal rotor position minus the electrlca] position. The electrical
position of the transolver is obtained from the tollow in~ equations and is positive when the transolver
rotor is t’.mned in the positive direction.

The electrical angle, d , of the transolver is rehatwi to the equivalent bridge position by the
following equations:

where: M = ‘)wh’:n %-3 iu in time phase with ER,, - ~64
M= 1 when ESI ~ is 180 degrees out of phase with ER2-1
N is determined from the following tile.

TABLE IV.

1 I s -s
13

s -s
32 I

~ 2 ( S3-S2 S2-S
1 I.—— ———-— . —-. .
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TABLE IV-A

[0-- ,
ees I R (Ratio) 10- Deg rees ]R (Ratio) j ~ - Deg

o .00000 1 20 [.34730 4(I [0

The transolver shall be connected into the test circuit as shown onfigures 12Amxi 12B. Two ncminduc-
tive 10,000 ohm res@ors and a noninductive voltage divider of 10,000 ohms shall be connected in
delta across the %ye’ connected terminals. The resistance values of the fixed resistors and the tdal
resistance of the voltage divider shall be equal within 0.01 percent. The vaiues d the ratios of resis-
tance between either end of the divider and any tap to the total resistance of the divider shall equal
the theoretical values within 0.005 percent. The phase s~t of the divider shall be less than 10
minutes of arc. The voltage divider shall be connected across the secondary terminals giving the
highest voltage, and the resistors shall be connected across the terminals giving the smallest voltage.
The variable tap on the voR.age divider shaN be connected to the common terminals of the two fixed
resistors through a phase sensitive nullmeter capable of tm!icating a O.2 mtnute displacement of the
transolvcr under test from the null position. The phase sensitive nullmeter shall be capable of dis-
c rumination against a value d quadrature of O.2 percent of the maximum output voltage uf the tran -
solver under test and against a value of total harmonic content of 1 percent of the maximum output
voltage of the transolver under test, such that the combined quadrature and harmonic voltages pro-
duce a meter indication less than that produced by a 0.2 minute diwlacement of the rotor from null
poeition. The ermm at any given rotor posttion is the mechanical rotor angle minus the ekctrlcal
angle.

4.7.8.2 Propo rtional vobg e gradient method. The transolver shall be mounted as specified in
4.7.8.1. The equivalent bridge position is defined in 4.7.8.1. The calibrated phase-smsitive
amplifier Amwn on figures 12C and 12D shall have the same electrical characteristics as those speci -
fied for the phase-sensitive nullrneter referenced in 4.7.8.1. In addition, the amplifier shall be
calibrated to prcwide an electrical signal output that is a direct function of the electrical error. Elec -
trical error shall be indicated directly on an indicator or recorder. The resolution d the indicating
or recording device shall be such as to aIlour the determination of the electrical error to at least 30
seconds of arc without interpolation. The output of the voltage gradient compensating network shall
have an equal voltage grtient at all positions of the delta bridge. The voltage gradient is defined as:

VG = electrical output of the compensating network = volts
rotor displacement from the equivalent bridge position Degrees

The electrical error at a given rotor position is deftned as the electrical angle minus the rotor posi-
t ion.

4.7.8.3 Wye connected wind%. The test circuit for electrical error testing of tra.nsolvers with
wye connected secondary winding is shown on figures 12A and 12C.

4.7.8.4 Two perpendicular winding s. The test circuit for electrical error testing of transolvers
with ~o perpendicular windings in the secondary circuit is shown on figures 12B and 12D. The 2ss
nominal vaiue of the energizing synchro-transmitter shall be no greater than 3 percent of the
nominal Zso or Zro value of the tmnsolver under test.
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FIGURE 12A.Proportiona! voltage nulling mWtmtcircuil -qecm~ted.
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FIGURE 126. Proportlo~l voltage nulltng mthtitest circutt .twoperknd~cular wlndlngs.
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4.7.9 Null Voltag e. Fundamental and total null voItages shall be measured across the terminals
indicated, and at the electrical angles indicated in table~ ‘xhen the transolver is energized accord-
ing to 4. 3.2 across one of the applicable pairs of primary terminals. Null voltages shall be meas-
ured a t the specilied tcs~ vohge by using the mMhod of 4.?. 9.1, The voltage measuring inst ru -
ments used shall indicate the value of the voltage in terms of the rms value of M equivalent sine
wave and shaU have a mmimum input impedance equal to that of a 500,000 ohm resistor shunted by
a 30 pf capacitor.

4.7.9.1 Phase-sensitive voltmeter method. Turn the transolver rotor until the inphase component——
of the nuI1voltaue is zero as indicatd on a phase sensitive voltmeter. Read the quadrature voltaize.
This voltage is he fundamental component of the null voltage. Without changing the rotor Positio;,
measure the total null volhge with a vacuum tube voltmeter (see figure 13).

4,7.10 Friction torque. With the applicable weights per figure 14, fastened into one of the .062
diameter holes of the appropriate dial per figure 15, and the dial and weight assembly mounted
rigidly on the transolver shaft per figure 16, the unenerglzed transolver stator housing shall be
rotated at 4-6 rpm with the shaft horizontal. At least three revolutions in each direction shaIl be
made. The transolver shall fail the test if the dial turns one complete revolution. For qualification,
this test shall also be conducted at -55 degrees C and ~ 125 degrees C.

4. ‘i. 11 Radtil and end jjl~s.

4. 7.11.1 Radial p?&J. The trar.solver stator shall be firmly mounted with the shaft horizontal. A—.-
dial indicator shall be r]gidly mounted in a position to measure rotor shaft movement perpendicular
to the rotor shaft axis in a horizontal plane. The measurement shall be made such that the activating
button wi~l contact the sh@ wtth!n 1/8 inch d twari~ face. A horizontal force sufficient to take up
all play shall be applied within J t’4 inch of the end of the shaft and perpendicular to its axis. After
noting the dial reading, reverse the apphecf force and note the new dial reading. The difference be-
tween the two readings shall not exc~ the allowable rad~l P~Y smc~ied in .&e WPlic~~e sPecifi -
cation sheet.

4.7. 11.2 End play. The transoiver stator (housing) shall be firmly mounted with the shaft hori-
zontal. A dial indicator shall be rigidly mounted in a position to measure rotor shaft movement along
the axis of the shaft. An au.al force. sufficient to take up all play shall be applied to the end ol the
shaft. After normg th( reading, reverse the applied Ioad wd note the dial indicator reading. The
difference betww’1 ttw [U(J reading:, shal. not exceed the allowable cnci play spccdied in the applicable
specification sheet,

4.7.12 Dielw trkc withstanding voNage. The test shall conform to method 301 of MI~-STD-202 and
3.1 G. Voltages as specified in table V stall be applled from each winding to the housing and tcJ every
other winding. The voltage shall be raised slowly to ~he specif~ed value and held at that value for one
minute, then reduced slowly. The peak voltage of the supply throughout this test shall not exceed 1.5
times the applicable voltage specified in table V.

.-
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-— - +144+b--
N0.8-80UNF-2B- L’ fW.8 -80 LJFJF-2A

PART NO.3 PART NO. 4

INCHES Mhl

!

INCHES
. 0 2 .51 .141
.033 .84 1 .150
.040 1.02 I .166
.05 127 .171
.062 1.!)/

1

X4
. 0 1 L78 .258
.078 1.98 .262
.083 2.11 0267

h!t’
>.58
3.81
422
4.34.-.
WY
6.35
6.65
6.78

.10 2.54

II
3007.62

.117 2.97 .346 8.79

.125 3.18 .600 15024

Transolver Dimensions (inches) of
_-T—-.._

Maxhrum WefEtr\ MountIn:?
size torque mounted dial weights :32 radlw

1

(oz”in) H[K L I

05 .02 .062 162 .078 .;3 I .& ,
08 .07 .125 .346 .141 *I17 .60C

10, 11 .05 .150 J67 .171 .083 .600
15 .10 236 .300 , 250 .166 .6004

NOTES”
1. Mater/al Brass, naval spec QQ-B-637, composition 4.
2. Toleranceis 4.005(.13~~).
3. Metric eqrwaknts fto the nearest .01m) afegiven for general mformahon only and are based IJINXI 1 Inch 25.4 mm.

I

FIGURE 14. We@rts fof friction torque tests.——

I

. .
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45”
/

1 I r?40. 0-80 FILLISTER HD SCREW
.05 LG ON %“ BC
4EOUALLY SPACED

/

PART NO.~

AS SHOWN

MII.#OT-8m7

lNCt&S

.001

.002

J 1
.12
.1250
.1875
250
300
.375
●5Q5
.687
.8125

Dial dimenstofi
E

1 M ‘N
Size of A

transolver ?.!02 +.(L4 t . t i ) 5 0hool ?.oko + . : 0 5 “

-,()()!)0 --.0000 - . 0 0 0

1.50 i;06 .562: .1250 250 .8125 .300 375 .687
05,08,l@

low 1.200I .5625 .1875 9250 .3125 [ .300 375 .687
11, 15L
“fol mounting with standard driv~ waskl.

m
JN
m

1.57
2.79
3005
3.18
4.76
6035
7.62

1:?9
17.45
20.64
3&48
38J0

NOTES:
1. D!men$!msare inWes.
2 . Unless otherwi$e specified, tolerances are :.~5 (.13 mm) on three place decimals, :.W (.51 m) on two place decimals,

ad ~l. on angles.
3. Metric equivalents (to the nearest .01 mm) are given tor genral information ally and are based upon 1mch= 25.4 mm.
4. Remove all burrs, break sharp edges.
5. Finish: Anodize per spec MIL-A-8625, type 11, class 2 black.
6. Material: Aiumlnum alloy, spec QQ-A-2504.

FIGURE 15. DIal for friction torque.
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TABLE V.

Dielectric WIthstmd@ voltage test
voltmre-rms [$0 Hz).Transolver I

operating (a) Windings to
volts - rms housing

(b) Primary to
secondary 4

0-50 250 z;

51-100 I 500::5

101-200
+0

’00-30

mte windings
in close contact

x- tests
by manufacturer or authorized

Government Agency

+
housing

(b) Primary to
secondary

200::

4* :;2
+0

720-20

Hz) -

Separate widtngs
tnclo8e contact

4.7.13 Insulation resistance test. immediately after passing the dielectric withstanding vo!tage
test. insulation resistance between each winding and the housing and to every other winding shall be---- ,
measured in accom?ance with method 302 d MIL-STD-202, the applicable dc voltage specified in
table VI, and in accordance with 3.17.

TABLE VI.
?
Tmnsolver

Insulation resistance test voltage (de)

operating t
(a) w-~ ~~~@% - Separate w-6volts - ‘mu (b) Primary to secondary tn close contact

0-50 100 condition A 100
51-200 500 condition B 100

4.7.14 Shock.

4.7. 14.1 Low im act.
●+

AH transolvers shall be subjected to 20 impacts of an acceleration af 50G’s
of 11 * 1 ml lmeco duration. The shock puIse maybe producd by any method capable of product%
a pulse approximating a half sine wave with less than 10 percent of the peak pulse distortion at any
point of the pulse. The transolver shall be securely mounted to a rigid test fixture. During the test,
the transolver shall have the disc mounted on the shaft. The unit shall be energized in accordance
with 4. 3.2 so that all sets of brushes are energiz~ aml the shaft free to rotate. The traneoiver shall
be subjected to five brews in each direction along WO mutulr Pe-icuhr axes (total 20 blows),

4.7. 14.2 High impact. Each transolver shall be subjected to a high impact shock test. The unit
shall be mounted in a test apparatus in accordance with method 207, figure 207-4, MIL-STD-202
with the disc mounted on the shaft. The unit shall be energized in accordance with 4. 3.2 and sub-
jected to three blows each in the vertical and horizontal plane of 400, 1,200 and 2,000 fwt -wunds
respectively (for a total Of Sk blows).

NOTE: Tests conducted on the unit after high impact will tolerate a 50
percent degra&tion in specified characterist its.

31
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4.7.15 Altitude.

4.7.15, 1 LOWtemperature. The transolver shall be mounted on a suitable test fixture and placed
in a test chamber unenergized. The temperature of the test chamber shall be reduced to and main-
tained at -55 degrees C. After the unit has remained in the test chamber for four hours, the pres-
sure of the chamber shall be reduced to 0.315” HG (equivalent to 100, 000 ft altitude), at which time
the llnit shzI] pass the brush contact resistance tesl (4.7. ?) and the insulation resistance test
(4.7.13).

4.7.15.2 Hi@ temperature. At the conclusion of the tests in 4.7.15.1, the temperature of the test
chamber shall be increased to ad maintained at 125 degrees C, The pressure of the chamber shall
be equalizd to standard atmospheric pressure during the temperature change. After the unit has re-
mained in the test chamber for four hours, the pressure shall again be reduced to O.315“ HG at which
time the unit shall pass the brush contact resistance test, the insulation resistance test, and the
operating temperature of the windings shall be determined in accordance w!th 4.7.2. The temperat-
ure rise shall not exceed the requirements of 3.6.

4.7.16 Endurance. The endurance test for transolvers shall consist of 2,000 hours at 600 rpm
while energized in accordance with 4.3.2. The rotors may be turned mechanically by any means
which will not transmit an awal load to the rotor shaft. The time schedule shall be as follows:

-3WY7Z=
’48 ~i”zs
48 +1z5
48 +125
48 *125
840 ?25
848 ~25

Waft pcAtion

Horizontal
.—.

up
45” up
45° Down
Down
Horizontal - CW rotation
Horizontal - CCW rotation

4.7.17 Ambient temperature. Ali trwl~olvers covered by this specification shall be capable of
withstanding amb~nt storage temperatures with a range of -62 C to + 100 C while standing in a non-
energized condition for 24 hours.

4.7. 17.1 Low temperature. The unll shall be mounted on a test fixture and placed in a test cham-
ber. The temperature shall be lowered and maintained at -62 C for 24 hours. The temperature shall
then be rawed to -54 C, and the tit energized @ tested in accordance with the specified tests of
table II.

4.7.17.2 High temperature. At the conclusion of the tests of 4.7.17.1, the unit shall be de-
energized, and the test chamber temperature increased to and maintained at 125 degrees C for 24
hours. The unit shall then be energized and testd in accordance with the specified tests of table IL

4.7.18 Moisture resistance. The transolvers shall be subjected to the moisture resistance test
of method 106, MIL-STD-202. One unit shtil be energized m accordance with 4.3.2. The other
unit will not be energized. At the conclusion of the test. the units shall be tested in accordance with
table II.

4.7.19 Salt atmosphere resif;tancc’. ?’ransolvers shall be tested in accordance with method 101.
test c(mdition B, MIL-~D-202. Th> salt -sl}lution concentration for this test shall be 5 percent.
Transolv~rs shall be placed in the test chamber with the rotors horizontal and supported in a manner
that pr~~vides line contact on muterml in)perv~ous to the effects of salt moisture and permits maxim-
um or(. ulaticm d the atmosplwr~ abou( [h Lranso]i er. After c~mpletirm ~f the test, the transnh’cr
shall rrII”~Jtthe visual requiremen!$ O( 3.23.
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4.7.20 Life. The manufacturer shall submit to the qualifying or procuring activity evidence that
transolver~~lied wII1 meet the requiremmts of 3.24. TMs evia~e -11 k h & form ~ a
certificate to the qualifying activity on each type qualification requested, and a written guarantee
to the procuring activity on each awarded contract. Failure cd any procured transdver to meet the
requirements of 3.24 shall be replaced by the manufacturer at no cost to the Government.

4.7.21 Wire lead and terminal stress.

4.7.21,1 Wtre lead. Ihch wire shaU be tested by having the specified weight (see 3. 25.1) attached
to the extreme end. The weight shall be applied pulling straight away from the transolver, then the
lead bent 90° at the point of exit from the housing and while in this attitude, the transolver rotated
360° counterclockwise. Any indication of the lead pulling loose, wire strands breaking, or a per-
manent deformation of the insulation shall be cause for rejection.

4.7.21.2 Terminals (screw or solder-pin type).

4.7. 21.2.1 Terminal (screw type ). The terminal stress shall be tested using a 4.5 pound-inch
torque in accordance with method 211, test condition E, MIL-STD-202.

4. 7.21.2.2 Terminal (solder-pin type). The terminal stress shall be tested using a 2 pound force
in accordance with method 211, test condition A, MIL-STD-202.

4.7.22 l?iti”~ *?.”--”* .-. n?l nnT*ln$- tact
Lua A+4*+ Ubs+ p“..”. -----

Each ~rimary winding shall be energized under the con-

ditions ot tab)e L The secondary windings shall be open. The primary current-and power shall be
measured in accordance with 3.26.

4.7.23 Transformation ratio.

4.7.23.1 l15voltunits - type-Y- . The transformation ratio of115 volt transolvers shall be obtained
by applying 78.0 volts + 1 percent across terminals S2 (or R ) and S1 (or R ) which is connected to

Y m!S3 (or R3). The rotor shall be turned until ER1 -3 (or ESl -3 is a maximu .

4,7.23.2 26v01t umts - ~pe-y - . The transformation ratio of 26 volt transolvers shall be obtained
by applying 10.2 volts + 1 percent across terminals S2 {or R ) and S (or R1) which is ~onnectd ‘o
S3 (or R3). 7 lxThe rotor shall be turned until ER1 -3 or ml-3 is a m imum”

4.7.23.3 115volt units - @pe --4. The transformation ratio of 115 volt transolvers shall be obtained
by applying 115volts f 1percent beween term-1~ RI (or S1) and R (or S3) which is connected to

~1 s (cm ER1 J is a ~imum.terminals ~ (or S2) and R4 (or S4), d turning the rotor until . .

4.7. 23.4 26v01tunits -type -- 4. The transformation ratio of 26 volt units shall be obtained by
applying 26 volts * 1 percent between term~is RI (or S1) ad R3 (or S ) wMch ~ comect~ to ter-

*minals R2 (or S2) and R4 (or S4), and turning the r~or until ES1-3 (or R1-3j is a m~imum”

4.7.24 Phase shift. With the transoker mounted, energized, stabilized, and rotor positioned as
in 4.7.23 above, the phase shift shall be measured using a device which indicates or compares the
phase shift to an accuracy of i 15 minutes and does not alter the open circuit voltages by more than
O. 1 percent.

4.7.25 Interaxis error. The transolver shall be mounted m a test standard capable of positioning
the transolver rotor to any given angle within -15 seconds of arc, The primary winding shall be
energized in accordance with 4. 3.2 and 4.3.3. The rotor shall be positioned 10 the angles indicated
on figure 17. At each position the rotor shall be adjusted to the nearest null.
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FIGURE 17. Intwaxisecwt est.

4.7.26 DC resistance. The dc resistance of the rotor and stator wincimgs sbdl be measured
with a calibrated wheatstone bridge and meet the requirements of 3.30.

4.7.27 Transolver zero marking. Connect as shown on figure 7b or 8b. The rotor is turned mtil
a minimum rending is ebhined on the voltmeter. The relative position of the arrow stamped on the
housing to the index on the shaft shall be determined and shall conform to 3.5.9.3.

1

I

I

.—
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5.1 Preservation and packaging. Preservation and packaging shall be level A or C, as specified
(see 6.2).

5.1.1 Level A.

5.1.1.1

5.1.1.2

5.1.1.3

5.1.1.4

Cleanh. Transolvers shall be cleaned in accordance with MIL-P-116, process C-1.

llry~. Transolvers shall be dried m accordance with MXL-P-1 16.

Preservative application. None required.

Unit pac_&. Transolvers shall be individually packaged in accordance with
MIL-P-1 16, submethod IIc insuring compliance with the general requirements paragraph under
methods of preservation (unit protection) and the physical protection requirements paragraph therein.
To preclude damage, cushioning and blocking shall be designed to prevent external forces from being
applied to the shaft. Each barrier enclosed transolver shall be placed in a supplementary container
conforming to PPP-B-566, PPP-B-676 or PPP-B-636.

5. 1.1.5 Intermediate packaging. Not required.

5. 1.2 Level C. Cleaned and dried transolvers shall be individually packaged in a manner that will
afford ~protection against corrosion, deterioration and physical damage during shipment
~-mrn e ,mnhf c nllrrp to thp first receiving activity.
AA W*.. “-~fi-, ---- - -

5.2 Packing. Packing shall be level A, B or C, as specified (see 6. 2).

5.2.1 Level A. The packaged t ransolvers shall be packd in fiberboard containers conforming to
PPP-B-6~ss weather resistant, style optional, special requiremews. In lieu of the closure
and waterproding requirements in the appendix of PPP - B- 636, closure and waterproofing shall be
accomplished by sealing all seams, corners and manufactltrer’s joints with tam, two inches minimum
width, conformw to PPP-T-60, class 1 or PPP-T-76, Banding (reinforcement requirements) shall
be applled in accordance with the appendix to PPP-B-636 l~sing nonmetallic or tape banding only.

5. 2.2 Level B. The packaged transolvers shalI be packed in fiberboard containers conforming to
PPP- B-o~;ss domestic, style optional, spectil requlrem(?nts. Closures mu be in accordance
with the appendix the reto. For Army procurement, fiberboard containers shall be class weather-
resistant as specified in level A.

5.2.3 Level C. The packaged transolvers shall be packed in shipping containers in a manner that
wi11aff oti~ut e protection against damage during direct shipment from the supply source to the
first receiving activity. These packs shall conform to the applicable carrier rules and regulations.

5. 2.4 Unitized loads. Unitized loads, commensurate with the level of packing specified in the con-
tractor order, shall be used whenever total quantities for shipmeti to one destination equal 40 cubic
feet or more. Quantities less than 40 cubic feet need n~~tb~iunitiz~. Unitized loads shall be uniform
ir! size and quantities to the greatest extent practicable.

5. 2.4.1 Level A. Transolvers, packed as specified in 5.2.1, shall be placed on pallets in confor-
mance with MIL-STD- 147, load type I, with a fiberboard cap (storage aid 4) positioned over the load.

5.2,4.2 Level B. Transolvers, packed as specifwd m 5.2.2, shall be pdletized as specified in
5.2. 4.1 except that the fiberboard caps shall be class domestic. For Army procurement, caps shall
be weather resistant as specified in level A.
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5.2.4.3 Level C. Transolvers, pack~ as specified in 5.2.3, shall be unitized with pallets and
caps of the~ize and kind commonly used for the purpose and shall conform to the applicable
carrier rules and regulations.

5.3 .Mark@. In addition to any special marking required by the contract or order, each unit pack-
age, supplementary and exterior container and unitized load shall be marked in accordance with
MIL-STD-129.

5.4 Genend.

5.4. I Exterior containers. Exterior containers (see 5.2.1, 5.2.2, and 5,2.3) shall be d a mtni-
mum tare and cube consistent with the protection required and shall contain equal quantities d
identical stock numbered items to the greatest extent practicable.

5.4.2 Na rocurements. For Na~ procurexnents,the use of polystyrene loose fill material
strands and beads) is prohibited for packaging and packing applications.

6. NOTES

6.1 Intended use. TransoNers covered by this specification are intended for use in milita~
systems fur fire rontrol, radar, navigation, m166iAe6, and instrumentation requiring the accurate
transmission and reception of electromecharucal signals concerning the angular position of one or
more rotor shafts.

6.2 Ordering data. Procurement documents should specify the following:

(a) Title, number, ad date of this apedicntion.
(b) Title, number, and date of the applicable specification sheet, the complete type

designation, and the military part number (see 1.2.1, 1.2.2, and 3? 1).
(c) Whether first article inspection is requested, and if so, the location.
(d) Lwel~ of prese~ation, packagm, packi~, and applicable marking required

(see section 5).

6.3 Indirect shipments. The preservation, packaging, packing, and marking requirements speci-
fied in section 5 herein apply only to direct purchases by or direct shipment to the Government and
are not intended to apply to contracts or orders between the supplier and prime contractor.

6.4 Definitions. For the purpose of this specificat jon, the following definitions apply:—.—

6.4, 1 Direction of rotation. Clockwise or counterclockwise rotation is determined when facing the
shaft exicxuiion end of the transoIver. Standard positive direction is counterclockwise.

6.4.2 Electrical angle, The electrical angle is the transmitted electrical signal representing a
definite mechanical rotor position.

6.4.3 Electrical degree. Electrical degree is the time required for an alternating current to com-
plete 1/360 of one cycle.

6.4.4 Electrical error. Electrical error is the deviation from the theoretical voltages expressed
in the tra-~q=ns and the actua I electrical voltages generated at any given rotor position,
expressed in minutes of arc.

6.4,5 End play. End play is the total shaft movement along the shaft a,,is due to reversal of axial
force with the housing held stationary.

(1.4.6 lrlq)(dan[ c. Impedance M a total opposition of alternatin~ rurrent flow. compriseff of thre~
(hon~pol]~;~~”,reslstan( e (R), induclancp (L), AJNI capacl~ance (c).
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6,4.6.1

6.4.6.2

6.4.6.3

6.4.6.4

Rotor open-circuit impedan ce.

z ~. - The impedance of the rotor with the stator terminals open.

Stator open-circuit impedan ce.

Zm- The tmpcdance of the stator with the rotor terminals open.

Rotor short-circuit impedance.

zr~ - The impedance of the rotor with the stator terrntnals shorted.

Stator short- circ.d~ impedance.

z~~ - The impedance of the stator with the rotor terminals shorted.

6.4.7 In phase component. In phase component is the voltage signal that has the same phase angle
as the reference voltage.

6.4.8 Interaxis error. Interaxis error is the angular deviation d the null positions for aIl rotor-
stator winding combinations from space quadrature.

6. 4.9 h time phase. In time phase exists when a voltue or a current at ~v Petit ~ time is at
the condfiion as the applied reference voltage or current.

6.4.10 Nul] V O h g e . Null voltage is the actual voltage induced in the secondary circuit at a posi-
tion at which the theoretical secondary voltage is zero. This voltage consists of two components; a
quadrature component at the excitation f r~uency, and a component which is made up of harmonics of
the excitation frequency.

6.4. 10.1 Fundamental null. Fundamental null is residual voltage having the same frequency as
the excitation. This voltage is always in time phase quadrature with the output voltage at maximum
coupling .

6.4. 10.2 Total nul I. The total null is a composite average effect of the harmonic voltages added
to the fundamental nu11s.

6.4.11 Phase. Phase is the mode of variation of the amplitude of an alternating voltage with re -
spect to time measured in electrical degrees. For transo?vers, thrs wave apprommates a sine wave.

6.4.12 Phase reference voltage. The phase reference voltage is the time phase fundamental com-
ponent of the secondary voltage at the first position of maximum coupling when the transolver rotor
is turned in the positive direction from transolver zero.

6.4.13 Phase shift. The phase shift of a transolver is the angle by which the secondary time phase
1cads the primary time phase at the position of maximum coupling.

6,4, 14 Phase time. Phase time M time measured in electrical degrees; zero degrees occurs at the
Instant the voltage changes from negative to positive.

6.4.15 Rated voltage, Rated voltage is the nominal line voltage to the primary element.

6.4.16 Radial pk~. Radial play of a transolver rotor is the shaft displacement perpendicular to
the shaft axis due to th( reversal of a force applied perpendicular to the shaft ZXIS.

●
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6.4.17 Rotor angular displacement. The rotor position of any txansolver is an angular mechanical
rotor displacement from the transolver zero position, measured in a counterclockwise direction, at
which the transolver output voltages exactly correspond to the output voltages of any ideal transolver
set at any specilic rotor position.

6.4.18 Signal voltage. The electrical signal voltage is the voltage generated tn the secondary
winding by the incoming primary voltage as modified by the mechanical angular position of the rotor.

6.4.19 Temperature rise. Temperature rise is the increase of the internai temperature of a tran -
solver above the ambient temperature due to the dissipation of the energizing power.

6.4.20 Time phase. The time phase in a transolver system is the phase d the voItage with respect
to the energizing voltage d the transolver system. The time phase is measured tn electrical degrees.

6.4.21 Transformation ratio. The transformation ratio af a transolver is the ratio of the no-had
maximum fundamental secondary vohge to the fundamental supply voltage applied to the prtmary.

6.4.22 Complex transformation ratio. The complex transformation ratio is the transformation
ratio tncluding the phase shift.

6.4.23 T-sober. A trarwmher is a unit Vrhlrt consists of :! th~ee winding Wyc connected element
and a two winding, quadrature element. Either element can be the rotor or the stator.

6.4.24 Transolver zero. Transcdver zero is the positim of the transolver shaft for which the elec -
trical angle is zero.

6.4.25 WtndinES.

6.4.25.1 Primary. The primary winding is the winding which receives eneq@zing power (signal)
from either the suppiy line or from another transolver.

6.4.25.2 Secondary A secondary winding is a winding which transmits an electrical signal as an
output when the prima;y winding M energmxl, as modtiied by the mechanical angular position.

6. 4.25.3 Quadrature. A quadrature winding is a winding displaced 90 degrees relative to some
other winding.

6.4.26 Units. Unless otherwl~e specified, units of measurement :lre as follows:

Angles - degrees, minutes, seconds
Potential - volts rm~
hnpedance - ohms
Current - amps rms
Temperature - degrees centigrade
Time phase - degrees
To~ue - ounce-tnches

6.5 Qualification, With respect to products requiring qualification, awards will be made only for..——.—
such products as have, prior 10 the bid opening date, been tested and approved lor inclusion in the
applicable Qualified Products List whether or not such products have actually been so listed by thd
date. The attention of suppliers is called to this requirement, and manufacturers are urged to
arrange to have the products that they propose to offer to the Federal Government, tested for qualifi-
cation in order that they may be eligible to bf”awarded contracts or orders for the products covered
by this specification. lrtformatlon pertaining to qualification to products covered by this specification
may }Mobtained from Headquarters Air Force Logistics Command, SGMES, Wright-Patterson AFf3,
Ohio 45433.

—
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6.6 First ~ticle inspection. information pertain~ to first article inspection of products covered
bythisspecification should be~titid from theprwur~activi~ for the specific contracts involved.

6.7 Interchange eability. All transolvers having the same nomenchture shall be mechanically and
electrically int erctigeable for all militiry applicatio~.

mstcdians:
Army - MU
Naw - AS
Air Force - !3S

Review activities:
Army - EL. Ml, MU. AT, AV
Navy - SH, AS
Air Force -11, 85
DSA - E!!

User activities:
Army - ME
Navy - CC, MC
Air Force - 17

Preparing activity:
Air Force - 65

(Proj~t 5990-0213)
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SPECIFICATION ANALYSIS SHEET I Form Approved
LiudueI Bureau No 22-R255

INSTF?UCTIONS: This sheet IS to be fIll~tf our bv personnel either (k’emmenr or ct)ntractor, Involved In the
use of the speciftcatlon Ln procurement of products for ultlmate use by the Depart nen! of Defense This sheet
is provided for obta:nlng lnformat~on on the use of th~:, spec; f~catlon which WI1l Insure that suitable products
can be prc)cured with a mlnlmum amount of dcla~ and dtlh~ ieast cost Comments and the return ~i this form
wlli be apprec~ated. [:old on Ilnes on reverse sine. stmt)le IrI corner, *nd send ( O preparing act IvItv Comments
and suggestions submitted rrn this form do not const Lrute or Imply authorization to wa~ve an} portion of the
referenced document(s) or serve to amend contractual requirements ---
sPEcIFICATION

ORGANIZATION

CITV AND STATE CONTRACT N U M BER

I

MATERIAL PRO CUREO UNOER A

~ OIRECT GOVE=tNMENT CONTRACT

1.

~, SUBCONTRACT

HAS ANY PART OF THE SPECIFICATION CREATED PROBLEMSOR REQUIRED INTERPRETATION IN pR~CURE-
MENT USE?
A. . GIVE ~A$l AGRA=H NUMDER AND WORDING.

B. RECOh4Mlii NO AT10NS FOR CO Rft CC TING THE DEFICIENCIES

—. —.—— -..—— ..
2. C3k4M.E NT!. ON AN. SP~CIFICA-l Oh +E[; LJIQEw ENT CO F.31CEREC ’00 RIGID
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