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1. SOOPE
Py et el S mean Al e
1.1 Scope. This specification vers the g
corvrentrr—t achrmotor cgonoratoro irﬁ‘m‘ v

el VAR i T O BRI k. W Al L LA S Al v e T

utilizing the same shaft. It lsnotcmpletemitself but must be used in
conjunction with MII~S-819€3 which forms an inherent part of this
specification. The servomotor section is a precu;lon two-phase induction
motor of low inertia. 'I'negeneratorsect:.m:.samwunuxgamcem
which the rotor accamplishes magnetic coupling, upon being rotated, between
the inmput amd output windings, prcxiucuganwtpltpn:portionaltospeedard
a polarity as a function of direction of rotation. The generator output

frequency is identical to the energizing fregquency.

1.2 Classification.

namenclature should be electrically and med:amcally mtexdmangeable for all
mlltary appllcztlors The type d&lgnation 1s made up of a cambination of
mg‘ts and letters as exp.Lalnecx in the IOJ.LCM.Lng pd.x.dgxa;_.xn». The ;yye

designation should be preceded by the rated voltage of the motor reference

winding followed by the letter 'V when the voltage is other than 115 volts.
The camplete namenclature of a frame size 15, 115 volt (rated reference
winding) servamotor-tachometer generator is illustrated in Table I.

Beneficial comments (reconmmendations, additions , deletions) and any pertinent
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1
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1.2.1.1 Illustration. If the servactar-tachameter generator
1uustratemeableIwasamutwhoseservmtorrequlredaratedmput
voltage of 26 volts, the namenclature would became 26V-1534DG4A. This
unit wouid be a size 15 servaomotor-danping tachameter generator whose
servamctar is rmmlly excited with a rated voltage of 26 volts, 400 Hz axd
s11d also be the basic issue of the unit.

1.2.1.2 Size. The first two digits designate the maximm diameter in
tenths of an inch of the servamotor section of the servamotar-tachameter

genera If the diameter is not exactly a whole mumber of tenths, the
next h gx“‘"‘x‘m:ism-#.

1.2.1.3 FRunction. The succeedingy two groups of letters separated by a
hyphen designates the function of the servamotar ard the tachameter
generatar sections, respectively, in accordance with the following code:

First two—jetter s, Arction

|

Second _two-letter qroup Punction

3 HEY

Foi0d

£ g}
R

Crvrenler Fm-nmv—v-u ™o airvaodirey 3
M ! auu.\dlt ol B

it indicates the Aociom

L - ot

Frequency Code
60 s
400 4

1.2.1.5 Design modification. An upper case letter "A" (in the
illustration) following the fregquency digit imdicates the basic issue of a
standard servamotor-tachometer generator. The first modification that
significantly affects the external dimensions ar the electrical character-
istics of either the servamotor section or the tachameter generator will be
indicated by the upper case letter “B". Succeeding modifications should be
indicated by "C", "D" etc., except the use of letters wive, "L, "o", and
"Q" is prohibited.

1.2.2 Part identifying number. The part identifying mumber (PIN)

~ a1

| IR VT U, ey B S W

should consist of the letter *M* basic mumber of the specification

chmmd femmd fmmTiiAd ey Fa arsd i 1 ot A ~ e 3 A b "
Snest (10T .un.,.Luulug uie 'eVisitn 180ier) N assignea dash mumber ard an
i

A
modification letter in the

%
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1.3 Types.

1.3.1 oreral. A an-—\_t:ad\me‘-cr ganamé-mr- is a unit consistis

shaft and enclosed in the same har;mg""

)

which any ane of the ideal Characterictics is achieved is often at the

expense of the remaining. General practice is to group tachameter
generatars in awcrdance with their anticipated apphcatlm

1.3.2.1 M Tachameter generatars in this
group are dxaractenzed by high thecretical stall acceleration figures anxd
jow mull aagxit, ard are employed o 5 stabilize the parent system.

1.3.2.2 Rate tachometer generators. A rate tachameter generator is a
generator characterized by a relatively high output-to—rmll ratio, and as
such, is employed in lugh—gam rate ard carpu"urg se_rvaredmanlsm
apphcatmns The rotar is of relatively of inertia.
applications require a high degree of linearity over the range of speeds of

-

b

the generator.

1.3.2.3 wmmmm Anintegratirgtadmneter

generatar is a generator used in camputing appllcatlors reqln.r:mg
J_rrtegratlm of a variable with respect to time. Tnis ‘Cype of tachameter

generatar is characterized by very small deviations of the output voltage
as a function of temperature and a minimm warm-up time. Temperature

corrrel and corpensation networks are usually :Lnteqral parts of integrating
generators.

2. APPLICABRIE DOCIMENTS

2.1 Govermment gocuments.

2.1.1 Specification and standards. The following specifications and
standards form a part of this spec:.flcatlm to the extent specified herein.
Unless otherwise specn.fled the issues of these documents are those listed
in the issue of the Department of Defense Index of Spec:LrJ.catlons and
Standards (DODISS) and supplement thereto, cited in the solicitation (see
6.2).
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FEDERAL
-2-250/4 Elumimm Alloy, 2024, Plate and Sheet
MIT.TTARY
MI1~C-13924 Coating, Oxide, Black for Ferrous Metals
MI1~S-81963 Servocamponents, Precision Instrument,
Rotating, Camon Regquirements and Tests:
General Specification for
MI1~W-16878/4 Wire, Electrical, Polytetraflourcethylene
(PTFE), Insulated, 200°C, 600 Volts,
Extruded Insulation
MI1~S-22820/1 Servamotar Tachaneter Generatar, Type 15M-RG4A
MIT~S-22820/7 Servamotor Tachaneter Generator, Type 18M-RG4D
MIOI~S-22820/34 Servamotor Tachameter Generator, Type 155+1H4A
(Heat compensated)
STANDARDS
MITJITARY
MI1~SID-105 Sampling Procedures and Tables for Inspecticn
by Attributes
MIL~STD-202 Test Methods for Electronic ard Electrical
Camponent Parts
MII~STD-1334 (AS) Process for Barrier Coating of Anti-Friction
Bearings
MS17182 Terminal, Lug, Crimp Style, Copper, Insulated
(Servocamonents) , Type II, Class I, for 125°¢
tigrade Total Conductor Temperature
MS35276 Screw, Machine-Drilled Fillister Head, Slotted,
walon—Ralst}_ng Steel, Passivated, UNF-2A
MS35338 Washer, Lock-Spring, Helical, Reqular (Medium)
Series
(Unless otherwise indicated, coples of federal and military specifica-
tions, standards and handbooks are available from the Naval P\wll“‘tiéi“‘ and
Forms Center, {(ATIN: Documents Order Desk), Blag. 4D, 700 Robbins Avenue

Philadelphia, PA 19111-5094.)
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2.2 Non—Goverrment publications. The following documents form a part
of this document to the extent specified herein. Unless otherwise
specified, the issues of the documents which are DOD adopted are those
listed in the issue of the DODISS cited in the solicitation. Unless
otherwise specified, the issues of documents not listed in the DODISS are
the issues of the documents cited in the solicitation (see 6.2).

AMERICAN GEAR MANUFACTURERS ASSOCIATION (AGMA)

AMA 207.06 Tooth Proportions for Fine Pitch Involute Spur
and Belical Gears

AMA 2000~2 Gear Classification and Inspection Handbook
Tolerances and Measuring Methods for
Unassembled Spur and Helical Gears (Including
Metric Eguivalents)

(Application for copies should be addressed to the American Gear Mam-
facturers Association, 1500 King Street, Suite 201, Alexandria, VA 22314.)

(Nan—Goverrment standards and other publications are narmally available
from the arganizations that prepare ar distribute the documents. These
documents may also be available in ar through lilraries ar other
informational services.)

2.3 Order of precedence. In the event of a conflict between the text
of this specification and the references cited herein (except for associated
detail specifications, specification sheets or MS standards), the text of
this specification takes precedence. Nothing in this specificatian,
however, supersedes applicable laws and regulations unless a specific

3. RBXUIREMENTS

3.1 Specification sheets for individual servomotor-tachometer
generators. The individual item requirements shall be as specified herein,
in MI1~S-81963, and in accordance with the applicable specification sheets.
In the event of conflict between the requirements of this specification and
those of the specification sheet, the latter shall goverm.

3.2 First article. Wnen specified in the contract or purchase arder
(see 6.3), a sample shall be subjected to first article inspection (see
4.5).

3.3 Design and construction. Servomotors shall be of the design,
construction and physical dimensions specified (see 3.1).

3.3.1 Direction of rotation. The standard (positive) direction of
rotation of the shaft is counterclockwise when the servomotor-tachometer
generator is viewed from the shaft extension end.

5
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3.3.2 Parts, materials and processes. Parts, materials and processes
shall conform to the specifications of MII~S-81963.
3.3.2.1 m. Bearings shall confarm to the stipulations of
MI1~S5-81S%63 a when required by the specification sheet, shall be barrier
coated in ar.xco_..._nee with MIT~STD-1334.

Mol eV e VT ...’... .:.:-..J..c....&..._ Tl e e~ —d T R +
3.3.3 Teminal ana S _J1GS . Whan screw and sOlGer pin

+oarminale are Aoci gnated, the torminale shall oonfom to the anecifications

(=S8 — M.L\,nu e Al A fa e wm S e A e

of MII~S-81963. M)enwxrelaadsarex.sai the wire shall be in accardance
with MIO~w-16878/4. Unless otherwise specified, wire leads shall be a

minimm of 18 inches lang, and shall be capable of being pulled, bent, and
twisted as requ.u’ed in MII.:—S-81963, w:Lth a 5—poz.md weaght attacned to the

—— [y 3 DL R | ——3 P S I P e T T VN

extrens e:n lermirnal 4ara W.LI‘B .L&:Ll .LLMH—LL.LLGL.LWl oliall W .Lll aSSoraance

with Figure 1 and Tables III and IV. Terminal hardware is listed in
Table V.

i

3.2.4 Rated voltages. The rated voltages of a servamotar—tachameter
generator are those voltages spec1_4.1ed an the applicable specification sheet
for the reference, control, and energizing windings.

3.3.5 Dimensions. Outline dras-.n_ms far the different sizes of

servamctar-tachameter generators are included as Figures 2 and 3 Lettered
dimensions shown on the outline drawings are provided in Table VI

3.3.6 Storage. Servamctor-tachameter generators shall be capabie of
storage ranging in ambient temperatimes fram =62° * 2°C to 100°C % 2°C.

3.3.7 Spur gear data. Spur gears shall be designed in accordance with
AGMA 207.06 and tested in accardance with AGMA 2000-A. Tooth farm shall be
full depth involute.

3.4 Performance reguirements.

2.4.1 Vi ;41 and mechanical inspection. Visual

ar al
inspection shall be performed in accordance with 4.7.1 and shall meet the
requirements of 4.8.1 of MII~S-81963.

3.4.2 Shaft radial and end play. Radial play and end play shall not
exceed the values specified in the specification sheet when measured with a
A-ua'l 1v-v§1ﬁaf-nv- P =180 1= R‘nn*lv-arl +~ N NNNT S (con A 7 9)

BALAAL VAJL \duu\d\—' 3‘.(—‘\“-‘“ WA Ve WVUVUJ A hd B4 A \M e 7 .‘4’ .

3.4.3 Total runouat. When tested in accordance with 4.7.3, the total
runocut of the smooth portion of the shaft shall not exceed the value
specified in the applicable specification sheet.
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3.4.4 Rotor mament of inertia. The moment of inertia of the rotor
shall not be greater than that specified in the applicable specification
sheet (see 4.7.4).

3.4.5 Djelectric withstanding voltage. Wnen tested in accardance with
4.7.5 and Table VII, the servamotor-tachameter generator shall meet the

requirements of MI1~S-81963.

3.4.6 Insulation resistance. When tested in accardance with 4.7.6,
insulation resistance measurements shall meet the requirements of
MI1~5~-81963. Insulation resistance measurements shall be perfarmed at a
relative mmidity no greater than 55 percent.

3.4.7 Current and power of heater windings. When tested in accordance
with 4.7.7, the maximm value of the current drawn and the maximm value of

the power cansumed in the heater winding(s) shall not exceed those values
specified on the applicable specification sheet.

3.4.8 Qurent. Wien tested in accordance with 4.7.8, the arrent drawn
by each individual winding (reference, control amd energizing) shall be
within the limits specified an the applicable specification sheet.

3.4.9 Power. Wnen tested in accordance with 4.7.9, the power consumed
bv each imdividual winding (reference, comtrol and energizing) shall be
within the limits specified on the applicable specification sheet.

3.4.10 Impedance. When tested in accordance with the requirements of
4.7.10 and MI1~S-81963, the impedance of each individual winding (reference,
control, energizing and outpuat) shall be within the limits specified on the
applicable specification sheet.

3.4.11 pirection of rotation and polarity. When tested in accordance
with 4.7.11, the shaft of a stamdard servomotor-tachameter generatar shall

rotate in a positive direction when the voltage at terminal 2 (red) leads
the voltage at terminal 1 (yellow) by 90 degrees. When the shaft rotates in
a positive direction, the instantanecus voltage at terminal 8 (blue) shall
be aprrosdmately 180 electrical degrees from the instantanecus voltage at
terminal 7 (crange). The standard positive direction of rotation is
counterclockwise.

3.4.12 Sirgle phasing. When tested in accordance with 4.7.12, the
servamctar-tachameter generator shall be considered a failure if the shaft
contimies to rotate longer than 15 seconds after removal of either the
control or reference winding voltage.

3.4.13 No-load speed. When tested in accordance with 4.7.13, the speed
of the shaft in both directions shall be no less than the value specified on
the applicable specification sheet.

3.4.14 Electrical breakaway torque (starting voltage). Wwhen tested in
accordance with 4.7.14, the minimm starting voltage shall not be greater
than the voltage specified on the applicable specification sheet.

2
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3.4.15 Stall torque. When tested in accordance with 4.7.15, the stall
torque, in control winding excitation (both series and parallel), shall be
no less than the value specified on the applicable specification sheet.

3.4.16 Stall torgue linearity. When tested in accordance with 4.7.16,
the stall torgue linearity shall not deviate from linearity by mare than
10 percent.

3.4.17 Speed at one-half measured stall torgue. Unless otherwlse

specified on the applicable specifiwticn sheet, when the servamotar-
ORI T NI S P | P S N R O T e b e I B B e 1 b 7= =

Taaxaneter Tar aevel ane-fiali 01 e IEasyed Stall Uargue, Wie
4

speed in rpm shall not be greater than 60 nercent of the spacified

synchronous speed. The servamotar-tachameter generator shall be tested in
accordance with 4.7.17.

3.4.18 AXis error woltages. Wien tested in accardance with 4.7.18, the
—_—a = PPN SN SRS . IS UL Sy Pp OF ¥ SPRUL. [P |

ammw;tagsmatawmmspewmuwwu;ww
range shall not be greater than those values specified on the applicable

3.4.19 Zero—speed output voltages. When tested in accaordance with
4.7.19, the zero—speed cutput voltages which are specified on the applicable
specificatian sheet, shall not be greater than those values indicated on
the applicable specification seet.

3.4.20 Position error wvoltages. When tested in accordance with 4.7.20,
the position error voltages which are specified on the applicable
specxflcatlm sheet, shall not be greater than those values indicated an
the applicable specification sheet.

3.4.21 In —sensitive transformation ratio. When tested in
accardance with 4.7.21, the in—phase speed-sensitive transformation ratio
shall be within the limits specified for those calihration speeds indicated
oan the applicable specification sheet.

3.4.22 In—phase linearity. Wnhen tested in accordance with 4.7.22, the

nerrernt geviatrion frrom the in=rmhsce l1inearity at anv soeed 1q f}\ﬁ m*x‘"\cai

Pl il U VA Ldlal Ll VAl Wi 4l pAKATT 4iiclid d vy Ww Luiy &OpeeAaas A

sp_eedmmeshallno*beqneaterthanthosevaluessnecﬁledonthe

applicable specification sheet. Unless otherwise specified, the calikration
speed, Nc, shall be 3,000 rpm.

= 2 Lo e s Y e - et £ Al amrman T e PR S | - | SN ~ ey
shift at any speed in the specified speed range shall not be greater than
those values specified on the applicable specification sheet.

is changed + 10 percent from the rated standard voltage. In addltlon, when
the energizing voltage of the tachameter generator section is changed * 10
percent from the rated standard voltage, the total rms nmull voltage as well

—haco crnoaad—an rma
as the in-phase speed-sensitive transformation ratic and phase cshift at the

ot
o}
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specified calibration speed shall not exceed those values or tolerances

3.4.25 Freguency sensitivity. When tested in accardance with 4.7.25
the soervanotor em,--“ shall rv-* c1m’l¢= phase t_._!b_gn the frequency of fhp

v&mthefxeguem:yofﬂxeamerguugvoltageofﬂmetadmet&rgamtar
sectlmlsdmarged+5percenttrmtheramdvalue,thetctalrnsmll
voltage as well as the in-phase speed-sensitive transfarmation ratio amd

pmsemtatmspecﬁledmmmspemgkﬁllmaﬁeait‘fsevalmg

.
on the applicable specification sheet.

3.4.26 Temperature sensitivity. When the tachameter generator section
is tested in accordance with 4.7.26, the requirements of Table VIII shall

not exceed those values or tolerances specxfled on the applicable
specification sheet.

3.4.27 Temperature rise. When measured in acoordance with 4.7.27, the
temperatire rise shall be no greater than that value specified on the
anph.cable specification sheet.

3.4.28 Coupling in split or center-tapped contro 1 windings. Wwnhen
tested in accordance with 4.7.28, the voltage of nutual inductance shall be
at lasact +hat+ valiwy ovrmecsald ac a fraction of ¢ muat voltacse., specified
A ACRMD . S VAL WD u\t“ ot d ded AN Wbl b A . S —--:——— '—'.'_‘7'1 —‘v"———v-—
an the applicable specification sheet.

3.4.29 Warm-up time. 'Ihetmlerequn:edforthemeasuredln—ghase

be within the limits of the appu.cax;u.e S{EJIlCdLJ.Ull SHeEST 15 U walirup
1

time. When tested in accardance with 4.7.29, the time shal

requirements of the applicable specification sheet.

3.4.30 Security of terminals or wire leads. The security of each screw
type ar solder pin type of terminal or of each wire lead, as applicable to

the particular type of servaomotor-tachameter generator, shall be tested 1n
accordance with 4.7.30 and shall meet the requirements of MIL-S-81963.

3.5 Envirommental.

3.5.1 Vibration. After testing in accordance with 4.8.1, all
sp*’vcxrotor—tac:hcxreter generators shall meet the reguirements of
MI1~S-81%963 and Table VIII herein.
2.5.2 ghock.
3.5.2.1 Shock, low impact. When tested in accordance with 4.8.2.1, the
servamotor-tachameter generator shall meet the requirements of
MIL~S-81963 and Table VIII herein.

3.5.2.2 Shock, high impact. All servomotor-tachameter generators shall
be capable of withstanding shock blows of 2,000 foot-pourds without

i wt et ALAS LCU Bl P S aA AW L N YA PR L L9\
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suffering damage. After testing in accordance with 4.8.2.2, all servamotor-
tachometer generatars shall be operable and shall meet the ag:llcable
requirements of MIL-5-81963 and Table VIII herein.

3.5.3 Altitade. Servamtor-tachometer generators shall be capable of
ooeration fram sea level to 100,000 feet in cambination with any ambient
temperatire from -55°C to that high ambient temperature specified on the
applicable specification sheet.

s

ha ey emnante A
e Ll i Ui

3.5.3.2 Altitnde, high temeratire. When tested in accardance with
4.8.3.2, the servawwmanwter generatar shall meet the requirements of

3.5.4.1 Ambient low temperatire. When tested in accardance with
4.8.4.1, the servamotor-tachanster generator shall meet the requirements of
Table VIII herein.

3.5.4.2 Ambient hign temeratire. When tested in accardance with
4.8.4.2, the servamotor-tachameter generatar shall meet the reguirements of
Table VIII herein.

3.5.5 Endurance. wWnen tested in accordance with 4.8.5, the servamotor-
tachanster generator shall meet the requirements of Table VIII herein.

3.5.6 Moistire resistance. When tested in accardance with 4.8.6, the
servamotor-tachameter generatar shall meet the requirements of Table VIIT

- — - - . TR WAL N P PR DY SR SR TR .t .3 L Ay o b QP UL, R
«aDe / ALK1IDIe NOLISEe STITUCULTeOrTe . 1 reqgquires gy uike applicanie
IFimariAan choant i ralirres ratcs chall e facta’ in arvyvvrdan~a writh
SRl alaLadi SICL, Swaue I IS SNMtbda 0 Ko uRa il QCCGIUAURKT wa udl
4L.8.7 a shall meet the *‘exnnrm’m‘;q of MIT~-S5-81963

3.5.8 Salt atmosphere resistance. Wnen reguired by the applicable
spec:.‘lca*‘on sheet, the servamotor-tachamneter generatar shall be tested in
accordance with 4.8.85 and shall meet the reguirements of MII~S-81963.

3.5.9 Explosion resistance. When required by the applicable
specification sheet, the servamctor-tachameter generator shall be tested in
accordance with 4.8.9 and shall meet the requirements of MIL~S-81963.

3.6 Identification markings. Identification markings shall be as
specified in MI1~S-81963.

Q7 Li~vlmanchin LI~y anchin Af +tha corvcrmatAar—tachormot-or donarat~r
e 7 FVWWJL NIl M LA - LAATZ S AT 1] =5} muy A AN A A A 31 AR AL \:,ul\..n_uwA.
shall conform to e requirements of MITI~S-81963.
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A o ettt VSdeur Fmen 3 st A (10 SN »M\\-n"s#-\r €y oy Armarn—~e

“ed DS AL IS AL A VY LW Ll eop R tih e Ad1iT L COpAKL M AN dde d PUS NS S XA Gt —i e
of all inspection reguirements chall be in accardance w11;h MI1~S-8196€3.

4.1.1 Responsibility £ liance. The responsibility for campliance

withallrequmentsofsectmns3and55hallbeinaccordancewith
MIL~S5-81963.

4.1.2 Test equipment and inspection facilities. The accuracy of test
equipment amd inspection facilities shall confarm to MI1~S~-81963.

standard test conditions shall conform to MII~S-81963, ard each test shall
be carried out with the servamotor-tachameter generatcn' in the applicable
test fixture of Figures 4 ard 5.

4.2.2 Ambhient tect coxxditions. Unlese otherwise s:;ec1f1ea berein, all
neasxx‘enantsandtstsshallbemadekmthlnthefollm\gtaperanm
atmospheric presswre, and relative humidity limits.

Tamperature - 23

e s e = a0

FitToOolUL T = L0 W
No

Hunidity -

4.2.3 Terperature, stabilized non—operating. The stabilized non-
operating temperature of the servamctor-tachameter generator shall be as
specified in MIL~S-819€3. The rated standard test voltages shall be applied
totbereferernemﬁcamlwindjn;so-theservmntcrportimandthe

armmlicabhle standard tect voltage armlied to the enorarizing winding of the

Vi LTy GpraaTas Sera el i gy (S8 4

tachameter generatar sectian during the test. The control winding shall be

used far the periodic DC resistance measurements.

4.2.4 Temperature, stabilized operating. The stabilized operating
Uenperature of a servamotar-tachameter cemerato. shall be as S{)&:J.Ilal in

LN =Yte] P = —) A S mede A aead ek Ve~ 3—.5‘,.—. | ==t SN
10O, arcer ult: GiJ&J_.LmLJJ.C ITated Standdld testc VoL LAMTO 1ave Al

o
—O
arpl'cﬂ to the reference wwrr’hm the e_!—prglz;__n.g x_.‘n__n'hm__' arngd anv heater

4.2.5 Standard test voltages. Unless otherwise specified, the standard
+ vnltars cairroe chall nacooce +he r*h:ar-:ar'f'o'rﬁc‘f"l(‘c del n-v::-ﬂ'nd in
COST VoITage SCUrCes shall pessess The acteristlics n
4.2.5.1, 4.2.5.2, 4.2.5.3, ard 4.2.5.4.

11
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4.2.5.1 Amplitade.
4.2.5.1.1 Servomotor section. 'Iheaxplitudeofthestarﬁard

[ S, P Sayp AU | ) Sy PRpuir.y - 2 - 1&»

voltages ID"CDBS&I‘VWSBCQUIMLIEU)&FdL&IQ.b}& led volitages
* 1 percent.
4.2.5.1.2 Tachometer generator section. The amplitixde of the stardard

test voltage far the tachameter generatar section shall be the rated or

specified value * 1 percent. The standard test voltages shall be derived

frcxnasaxrceczpabeo mngmmmnedﬁMULpaoencfcfcafpirxj
P~

Fima +ha tacdtc aniie Ty 3 rarrrad ey e +haoa
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source shall be maintained within .01 percent of the required value.

" Fh

4.2.5.2 Freguency.

42521 Servamotor section. 'Ihetraalmwyottnes:arnamt&ct

generator shall be within 1 percent of the rated ar m.fl

$ o U Y
T e Qe = AR Wateedsl 4 P e -l WAa

R
J

4.2.5.2.2 Tachameter generatcor section. The frequency of the stamiard
test voltage applied to the tachometer generatar section of the servamotor-
tadmetergeneratarshallbewitkﬁnOlpaoaxtofﬂ:eratedorspecified

P SR e S s = e I V. ~e

valueroraanplmammtetypa, aIﬂWlUllDUU.LmTCUI rated or

e~ Fial valiia far irtbacr-adsirney

OPRAC AL ATUd VAL UT LW iVl AQnddry \..]L.)ca

4.2.5.3 Total harmonic distartion.

4.2.5.3.1 Servamtor section. The total harmonic content of the

standard test voltages applied to the servamotor sectian of the servamotor-
tachaneter generator shall not exceed 3 percent.

4.2.5.3.2 Tachometer generator section. The total harmonic content of
the standard test voltage applied to the tachameter generator section of the
servanotor-tachaneter generatar shall be less than 1 percent for damping and
rate types, and less than 0.1 percent far integrating types.

LA D 5 4 F'\Wﬁﬁ:ﬂ nh:aco T™he olart+ical nh:aca ;:nrﬂa petxeon the two

Neduode AAIT TATAL L Al

standard test voltages amlledtotheservmntorsectlon of the servamctor-
taduretaceneratorshal’beSangrea 3 degrees.

4.2.6 Standard servomotor-tachameter generator diagram. Unless
otherwise delineated in the applicable specification sheet, the standard
PaTot o s P NS N e de e mIe T T e T A dm e na e e TS e v

OSCL VIR LUL = Ldululbb& gorialul &ldll Galulldl wWw i D&AB‘_’JIUL.L\, UJ. IJ. = 1-

Application of the standard test woltages is also shown in Figure 1.

4.2.7 Standard load. The standard load of a servamctor-tachameter
generator shall be as specified on the applicable specification sheet.

4. 3 Speed-sensitive output measuring equipment. The required speed—-

PO, S, SUR < S Tl R ~rs PG,

sensitive transformation EdLLUb, pase shift angu::::,, and axis errors of

12
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servmntor—tadnnetergameratorsstallbeneasmedaocordan;toFlgureG ar

by a method which produces eguivalent results. For L':ta',ratlm_, tachomstor
ge‘mv-a#nvsl +he .1.."""”' canacitance of the cl!t{_iﬁ' MmeACTYIY 1m device ghall be no

greater than 30 pF.

4.4 Classification of tests. The methods of sampling, inspection, and
tests conducted on servamotars shall be classifled as follows:

m

~~
38
.

3~
ALDL Nl wded

4.4.1 @mﬁg&mﬁ_pg;fm 'mefollomrgxnlrnrrelamtla'smay
be permitted at the discretion of the qualifying activity.

2.4 x1ality oonfomance tests., All specified r:erfonnance

1.1
T . Ao A M b A N T NN A e Wb B Bk B T e e T w—— — & o A

requirements shall be attained.

= Sgdat =il

4.4.1.2 Envirommental tests. As appropriate, the following minar
relaxations in gpec:.fmdrequueneﬂcsmaybepem:.tted during or following

I L P S | P P, ST -1 - - L=
each of the enviramental tests. It should be notaed that the relaxations

mmv‘l:f-w\na; for cvanrﬂn 1f the no—load m 'lQ acx:gpt@c_i at 98

percent of the specified mmmm value following VJb:atlm, it shall not be
less than 98 peroent of the specified minimm value following low impact

are Tk
Ll ABJSw

4.4.1.2.1 Shaft radial play. The maximm permissible radial play is
1.5 =S e~ th‘e ma 'm ‘vra}.“le mﬁ'FﬁM 17'\ f'ha m“f’ﬁmf\m chmt_

Follmng high impact shock, radial play shall not exceed 2.25 times the
maximm value specified an the specificatian sheet.

4.4.1.2.2 shaft end play. Irrespectiveofthe’limits specﬁledmtne
speculcztlon sheet, a minimm end play of 0.0002 inch is reguired. The
maximm permissible end play is 1.66 times the maximm value specified in
the snecification sheet Follawing high immact shock, end play shall not

e A NeTA ek P9 =t SN A raarow el femims O LM 12

excead 2.5 times the maximim value specified on the spec:Lflcatlon sheet.

4.4.1.2.3 ielectric withstandinc voltage. Following high impact
shock, the wuﬁlng leakage current shall not exceed 1.5 mk peak maximum with
80 percent of the initial test voltage applied.

4.4.1.2.4 Insulation resistance. Following high impact shock and
having been immediately preceded by dielectric w1thstarxinlg voltage, a
reduction to 25 megahms insulation resistance is permissible.

4.4.1.2.5 Electrical breakaway torgue (start ;gg voitagez. An 1ncrease

of 10 percent of the specified value on the specification sheet is permitted.

Following high impact shock, a minimum starting voltage not exceeding 1.5
times the voltage specified on the specification sheet is permissible.

4.4.1.2.6 No-load speed. A reduction of 2 percent of the minimm value
specified on the specification sheet is permitted. Following high impact

i3




s AT W W

Downloaded from http://www.everyspec.com

.rvr

~_AamoanD
ML~ O=LL0LVD

shock, the no—-load speed in either shaft direction shall be no less than 95
percent of the value specified on the specification sheet.

4.4.1.2.7 Stall tor . & reduction of 2 percent of the minimm value
specified on the specification sheet is permissible.

4.4.1.2.8 Axis error voltages, zero speed output voltages, position

error voltages. A * 5 percent variation of the specifled value on the
specification sheet is permitted.

percent variation of the specified value on the m’lfigfim cshaet i
nermittai Following high impact shock, the in—nhase speed sensitive
transfarmation ratio shall be within # 20 percent of the value specified
the specification sheet.

la

s T S I T R SL PO ¥ o o
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4.6 Quality conformance inspection. Quality conformance inspectian
shall be as specified in MIL~S-81963 and Table VIII herein.

4.6.1 Quality conformance inspection sampling. Statistical sampling
ard lnspectlcm shall be as specified in MII~S-81963. When MII~STD-105

P-x
s-\nn-v ies an acd-\m ‘L’)f, ﬂ-\és f‘mvms-‘rm\av}t', ﬁ" eh=11 at ﬂ\e M‘1m cf 1"'ha

Goverrment, be perfarmed either by the Government ar by the contractor

— v

m'derthesmerwsumofthchvenwm

4.6.2 Oualitv conformance inspection routine. The minimm of
uspectlontobeverlrledbytneccvemnentuspecwrsnaubetne

P . oAns mmd Mal Yl o ITTTTY e M -
requl_raxencs of MI1~S5-81963 ara Tapbie VIII herein. 41 Govermment
Inspector may substitarte 100 percent inspection for all or part of the

sampling procecure.

4.6.3 Quzlity conformance sample failwre. Action following guality
conformance sample failure shall be as specified in MII~S-81963.

4.7. Test methods and examinations.

4.7.1 Visual ard mechanical inspection. The servomotor-tachometer
generator shall be examined in accordance with MII~S-81963 and shall meet
the requirements of 3.4.1 herein.

4.7.2 Shaft radial and end play. Shaft radial and end play shail be
tested in accordance with MIL-S-81963 and shall meet the regquirements of
2T A D horalin
ot e T e ke ANNASN_Alie

14
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4.7.3 Total shaft runout. 'Ibtalshaftnmxtshallbeperfcn:medm

= ~ a4 o~

accordance with MII~S-81963 arnd shall meet the requirements of 3.4.3.

4.7.4 Rotor momertt of inertia The yrtor momont of inertia shall be
’ Mot &a : g w d B e N kb, DAL et B ot e il S R . —

measured in accordance with MII~5-81963 and shall meet the requirements of

3.4.4 herein.

4.7.5 Dielectric withstanding voltage. The dielectric withstanding
voltage test shall be conducted as speculec in MII~S-81963 and Table VII
me 2o e ol TY made delea sl PP ) s séar mmeafavmmariean ook

nNElell]l alil Niall IECL Ui ITCSgullaEyIilvs UL 3.4.5. AAalily Gaullicisc “esTs
shall b= perfaomad at the standaygd amhiort tommeratima of 4.2.2 amg

AL AT H.-LL\.‘LM U wWic CWUaAKLLW (AUNVACdiv vidipad (e o wa Tea s eSS

as specified in MII~S-81963. Qualification and First Article tests shall

S

be performed at the -55°C ambient temperatire and at the stabilized
cperat;ngtexpezabrreof424fartheh1ghtarpera‘mreextrm

locations specified in Table VII shall be measured as specified in
shall meot the recmiivements of 3.4.6 herein. A

B A ATl Niid b e B eV s Talas A mir

ét;alﬁic—ati&x and quality confarmance tests shall be perfamed at the -55°C
ambient tamperatire and at the stabilized operating temperature of 4.2.4
far the high temperature extremes.

500 volts DC shall aimbged between the points specified in Table VII

m*‘1ﬂi of three

hours at the standard ambient conditions of 4.2.2, the voltacxe of proper
amplitide and frequency specified an the apph@ble specification sheet
shall be applied to the heater winding or windings and the total amnrent

Feie G - 9197 AP Sl VA bl | wda smiee v, e e R SRR e RS

on the standard test fixtire and the output wimding loaded with the
stamdard load specified on the appl:.mble specification sheet. The

4.7.9 Power. The servanctor-tachameter gene.rator shall be mounted on
tnestamamteftnxnxrearntneaztputwumng loaded with the standard

Y mm A i mt €2 e delam )t mem Y A cmmed £ b1 e b Ml vz e

load specified an the applicable specification sheet. The servamotor=
tachometer generator shall then be brought to the cf':\h'|1i'7nﬂ 1‘21“1‘]’!"{

QLA AR L], YU L ALAJL Ol d Wit T MWVERGLLS WA e LA A A LR Ve A as

temperatire of 4.2.4 and the power consumed by the reference winding and

the energizing winding shall be measured and shall canform to the require-
ments of 3.4.7. With the reference winding voltage removed and the control
winding energized with the rated standard test voltage, the power consumed

by the control winding shall conform to the requirements of 3.4.7.
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4.7.10 Impedance. The servamctor-tachameter generator shall be
mounted on the standard test fixtire and the artput winding loaded with the
standard locad specified on the applicable specification sheet. The
servamotor-tachameter generatar shall then be brought to the stabilized
aratiny tomeratinre of 4. 2.4 The 1mmadarnce nf the refererve ard
A G edl sy A Sl QAL T VL TeleTe LIS AURSASKLU AT Ve M STt eSS Ress
energizing windings shall be measured in accardance with MI1I~S-81963 while
each winding is energized with the rated standard voltage of 4.2.5. The
reference winding shall then be discamected ard the control winding

energx.zedmththeratedstandardvoltage 'J.heinpedanceoftheoaxtrol

PN WO VR T T V. B S R ol A Lo PO P |

WIK11Irsj SHdll D2 IEaSurea wiiiie UB ’w.uu.ug 1S € BElyloaa 1280, ur: (.ulL-LUJ.
wvindina ghall then be discomected arnd the referonce wirdiny re-anorrm zand
“M-u” LS % S e . Nl Bk & e e

L A A Tk o P VS ad Stdd By A e Soed e oy

the oautput winding and the impedance of the ocutput winding shall be
measured while energized with a fundamental frequency rms voltage
equivalenttothatdeve.lcpedatthecal_lhratlmspeed All impedance

measurements shall confarm to the requm eJUlTremencs O 3.4.10.
4.7.11 Direction of rotation arnd polarity. The servamotar—-tachameter

generatar mxunted an the standard test fixture shall be energized to attain
the no-load speed. The output winding shall be loaded with the standard
load speci_fied on the applicable specification sheet. The sense (o

polarity) of the output voltage shall be determined and shall conform to
the requirements of 3.4.11.

4.7.12 Single phasing. Unless otherwise specified, the servamotor-
tachameter generator shall be mxmted on the applicable test fixture and
allowed to remain unenergized far three hours at the ambient temperature of
4.2.3 vhile being shielded fram stray air aorents. Both servamotor

At chall Fhanm e anarerioad wridh Sha wadad c-bnwﬂav-ﬂ ot vl trares AF
WATRUIESS SNKAL WEHLD 8 QRLULAEA Wlldl Wi JAlLGd SLdlsici i LoSew VUL LagS Ui

4.2.5. While operating at the resultant free speed; the control voltage
Qxallberennvedaxﬁthemutobsezvedfarendenoeofsuglephasu:g
This test shall be perfarmed in both directions of rotation. The test
sequamceshallmmbexepeatedmththereferernewuﬁngbenngrawvai

Inemlt.halloonformtotherequzrenerms023412tareamobservamm

2 NAa—1nnl crnaor The corvomator-tachomotor gammf‘r\r c'h:x’l1 ho

xtu ANKTNA  SOp S Ad e ALIT O VLRI LA T LA S

mounted on the stardard fixture and the output winding loaded with the
standard load specified on the applicable specification sheet. The
servamotor-tachameter generator shall then be brought to the stabilized
operating temperature of 4.2.4. The control winding shall then be
energized with the applicable rated standard test voltage and the speed of
the rotar determined. 'Dustest...hallbeperfonnedmbothd;recta.orsof

rotation The cneed in both directione chall be as snecified in 3.4.12

PRS- TS RE ¥ ) ALET IDPSCACAA  hdd AN e AL A A A St -—as . .

The speed of the rotor shall be determined within 10 rpm.

9
. 4

4.7.14 Electrical breakaway torque (starti vol . The

fixture and the om:put Wl!'ﬂ.llg loaded with the standard load SEECJLIZ].& on
.y — .

y Ny o b SR QPG Ty, . S mmde e e
the applicable specification shest. The servamotor-tachameter generator
chall +hon ho hrawviht 0 the otahi 13 2a3 nmv-:af"am tomerature of 4,.2.4
Shaii hen e oxr ¢ O TNe STanllilzed operatlng tampera LGedelie
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With the shaft in any angular position, the test voltage applied to the
cantrol winding shall be slowly increased fram zero until the shaft starts
to rotate contimuously. This starting voltage shall then be slowly reduced
to a value that just stops rotation and the process repeated. This test
shall be performed in both directians of rotation far a total of six
measurements. The highest voltage abserved shall be recarded as the

starting voltage, and shall confarm to the requirements of 3.4.14.

4.7.15 Stall torgque. The servamctor-tachameter generatar shall be
mounted on the standard test fixture and brought to the stabilized

operating temperatire of 4.2.4; then one of the following stall tarque
tests shall be performed.

4.7.15.1. Increased torgue load method. The servamotar shall be
determined by applying a gradually increasing toarque loading to a value
that will just permit the rotar to tton (shaft speed less than 1 rpm). The
stall torque may be determined by any suitable means having an acaracy
campatible with the torque magnitide and shall meet the requirements of
3.4.15.

4.7.15.2. Lever amm and weight assembly method. The shaft of the unit
shall be rigidly caupled to a fixture consisting of a suitable lever arm

and weight assembly which is entirely free to rotate to 90 degrees from its
free-hanging position. A cambination of weights and lever arm lengths
shall be chosen which effect angular deflections of at least 40 degrees.
The control winding shall then be energized with the rated standard test
voltage. The stall torque in ounce-inches shall be determined from the
resultant angular deflection of the lever arm and weight assembly. The
stall torque shall be measured in both directions of shaft rotation, and
shall conform to the requirements of 3.4.15.

4.7.16 Stall torgue linearity. The servanctar-tachometer generator
shall be mounted on the standard test fixture and krought to the stabilized
operating condition of 4.2.4. At this stabilized condition, the stall
torque in ocunce—inches shall be determined and shall be referred to as the
stall torgque at 10C percent of the rated control voltage. The control
voltage shall then be reduced to 20 percent of the rated control voltage
and the stall tarque measured. The stabilizatian cycle shall be repeated
with successive caontrol voltages of 40 percent, 60 percent, 80 percent and
110 percent of the rated control voltage applied and the carrespanding
stall torgque measured. The stall torgue linearity is a function of the
deviation between the actual measured stall torgue readings at 20, 40, 60,
80 and 110 percent of the rated control voltage and the reading at 100
percent. Stall torque linearity shall meet the regquirements of 3.4.16.
The expression as a percent linearity error would be:

TS
- A x 100%

T100

17
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Tg = stall torque at 206, 40, 60, 80 ard 110 percent of
rated control voltage

meacimred stall toroue at 100 percent of rated control

‘1 MESCATALL TAA WO Lidd.. AL of AV ek Wamie WA AGWARR SRR A

voltage

= A

A = 20%, 40%, 60%, 80% and 110% exgressed as a decimal;
foar example, 0.20, 0.40, 0.60, etc.

t

4.7.17 f o RPN a‘.. one T V&£ —"-\".‘a‘d E;b-aﬁ} fv—-.{r'.\é 'H\ﬁ nns-.vmm
tachameter generator shall be mounted on the standard test fixtire and
mu_xvm'gtothest@_bilizedmtimtmammof424 shaft shall

then be caupled to a suitable dynamameter and the control winding energized
with the rated standard test voltage of 4.2.5. A load equivalent to one-
half the measured stall torgue shall be applied; the speed shall be
measured (in rpm) and shall meet the requirements of 3.4.17.

bemmtedmﬂmestandamte;tfmarﬂtheaxtnrwudnqloadedmﬂu
the standard load specified on the applicable specification sheet. The
servamotar-tachameter generator shall then be Irought to the stabilized
operat:ng tnaxperature of 4.2.4. At the calilration speed specified, the

in-phase and the qua;u-a‘ ature-phase axis error voltages, as reguired by the
applicable specification sheet, shall be determined and shall confarm to

{Q‘ep, F‘1mrr-e 6)

s AP

4.7.19 Zero—speed output voltages. The servamctar-tachameter
generatar shall be mounted on the standard test fixtire and the output

w1rd_mg ioaded with the stardard load specified on the applicable

1__ ~ L Uy, ,L P S, A__(_J\__-A,‘.. e i e e e s’l: 1T . -.A.lt
to the stabilized %'“Mata.m_., tamperatire of 4.2.4. At a constant speed of

no greater than one-half rpm, the reguired zero speed cutput voltages shall

beneasuredarddetermumedfcraﬁecmpleterevolutlmoftheshaftarﬁ
shall confarm to the requirements of 3.4.19.

.7.20 Position error voltages. The servamotor-tachameter generator
o W \ m [ S | R U U, D . PR, SN SR - S e B oY T Pt PRI, SR P |

mxauited on the sStandard test rixXxaxe am e WL—{.ML W.LILLULJ 10ale

4+ ctarndaryy 1 A oo e le s ey ] (e = r~a A oand-
with the standard load ay::.—lflw cn the arp. lcable a}.mﬁlwtlval Snecc.

The servamotor-tachameter generatar shall then be brought to the stabilized
operating temperatire of 4.2.4. At a constant speed of no greater than
cne-half rm, the in-phase and the quadrature-phase position error voltages
as required shall be determined and shall conform to the requirements of

3.4.20. (See Figure 7)

4.7.21 In—phase speed-sensitive transformation ratic. The servamotor-
tachameter generator chall be mounted on the stardard test fixture ard the
output winding loaded with the standard load specified on the applicable

specification sheet. The servmnotor-tamcmeter generator shall then be
brought to the stabilized operating temperature of 4.2.4. At each speed

18
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required on the applicable specification sheet, the in-phase speed
sensitive mtput voltage shall be measured and the transfarmation ratio

aa . LYY P R Uy

determinad. The results shall confarm to the Iregquirensincs of 3.4.21.

4.7.22 In-phase linearitv. The servamctor-tachameter generatoar shall
be mounted on the standard test fixture and the output winding loaded with
the standard load specified on the applicable specification sheet. The
servmntor-tadnnetergaeratorstanﬁmbebrugnttothestabuued

e e

operating temperature of 4.2.4. Unless otherwise specified, the in-phase
speed-sensitive output voltage shall be measured at the calilration speed
of 3000 rrm The in-phase speed-sensitive autput voltage at the speeds

M VYV apamas ass— ase - RS YRS S

specified on the amllc:able soeCLficatlm sheet shall be measured. The
percerﬁdevmtimfranlnaarltyshallbeczlaﬂatedateadlrequuedspeed
and shall confarm to the requirements of 3.4.22. (See 6.5.10)

o Aa | o SPNPNGHE SR . Moo mvam e ks v o ool e e o b mne smbam T T bm
o/ el ZIKISE Oilll L. 4120 B VIRIBUUL T AL BEAURSAEL YO RELAQUUL S ald W

on the stamdard tect fivtbimre amd the ottt wl_rﬁirr_} 1oaded with the

FE & — = Glaa w=ST

ALBAAL & A

standard load specified on the applicable spec:.flcatlm sheet. 'Ibe‘
servanoctar-tachameter generatar shall then be krought to the stabilized
operating temperature of 4.2.4. At each rgqmred sp?ed, the in—;i?ase-and

4.7.24 Voltage sensitivity. The servomotar-tachameter generator shall
be maxmted on the standard test fixture and brought to the stabilized
cperating temeratire of 4.2.4. The reference winding voltage shall then
beadjustedtollOpen:entoftheratedstandardtstvoltageof425 and
the comtrol winding shail be energized at the rated voltage. After the
shaft has reached the final no-load speed at this condition, the control
winding voltage shall be discommected,; and the shaft aobserved far sinale

rhas:mq 'Ihet&ctshallberepeatedmththereferen:ew::dmvoltage
redxnedto90pe.roentofﬂ1eratedstarﬁardvoltage Both tests shall be
perfarmed far each direction of shaft rotation. The reference winding
voltage shall then be retarmed to the rated standard voltage ard the

by s e X --.......a ~— ..‘ln--....... _.....sltl.v—lty C‘F““ac"‘“""'tl"" A~0—~——.-.nfu4_ Lhé
toct cecuence chall then be rermeated with the comtrol mn"hm a"]'nquad to

110and900ercentoftheratedvoltaaeardth°referenoevdrdmbem
removed. The servamotar-tachameter generator shall be considered a failure
if the shaft continues tc rotate longer than 15 secorxds after either

as e —— e s .
.24.1 In=phase tansformation ratio-voltage sensitivity. With the

servamotor-tachameter generator at the stabilized operating temperatire of
4.2.4 and mounted on the standard fixture, the in-phase speed-sensitive
transformation ratio, at the specified calibration speed, shall be measured
and shall conform to the requirements of 3.4.24 when the energizing winding
voltage is first 110 percent, and then 90 percent of the rated standard
value.

4.7.24.2 DPhase shift-voltage sencitivityv. With

=99 SRS

he servomtor-

tachameter generator at the stabilized operating temperature of 4.2.4 and

19
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mounted on the standard fixture, the phase shift at the specified
calilration speed shall be measured and shall confoarm to the requirements
of3424whentheenarglzmgwuﬁu1gvoltagelsf1rstnopercentofﬂre
rated standard value, ard then 90 percvent of the rated standard vaiue.

4.7.24.3 RMS mill voltage—unltace sensitivitv., With the servamtor-
tadrmeterqenezatoratthestablllzedwaratlmtamemuxeof424ard
mouted an the stamdard fixtire, the total rms mull voltage shall be

measured and shall canfarm to the requirements of 3.4.25, when the
energ:zn'xgwudu;gvoltagefxequercylsflrstlospercentardﬂ)en
- ——— -A- ~ el

arc b m) wrem Yram
TJ PRAAVIL UL WK lauvcd vadusc.e

4.7.25 Freguency sensitivity. The servamotor—-tachameter generatar
shall be mounted on the standard test fixtire and lrought to the stabilized
operating temperature of 4.2.4 with the shaft unloaded. The frequency of
uxestardazdtwtvoltag%shallumenbeadjusbedtolospexcentofﬂue

—— e e PR W ———

rated vaiue ard the conitorol wuu_ug e.r!.—:.rg.Lan with a voltage a;ud_L in
;mr\'|1 Yie +t0 the rated ctarndard tect mT*w whon the ghaft hac reached

1tsfualno-loadspeaiwderﬁmecwrht1as,ﬂmemlmniirgsknllbe
discamected and the shaft cbserved far single phasing. The control voltage
shall then be reapplied in reverse phase and discomnected after the shaft has
reached the final speed. ‘Tnefrqxencyofthetstvoitag%shaﬁbe

repeated. The frequency of the standard test voltages shall then be retinned
to the rated value and the reguired generator frequerncy sensitivity charac-
teristics determined. The test sequence shall be repeated far both
directions of rotation with the cantrol winding adjusted to 105 and 95
percent of the rated voltage and the reference wirnding removed. The
servamotor-tachameter shall be considered a failure if the shaft contimes to

ate for more than 15 soacornde aftor aithar trirviirney hac haorn A1 arvyrmoac-t-o

A il A MR T e sara CTCAAN RS CAL LAl T LA WAL BUALAL B AL ASCCA Ll VAATAALL b BCALS ACAL -

e Lu._{u.n.:.uu..uu_a of 3.4.25, when the t:xr.'.x.g Zix W.i.lui.llj Vo1tag
first 105 percent and then 95 percent of the ted value

105 percent the rated value,
4.7.25.2 Phase shift-freguency sensitivity. With the servamotor-
tachameter generator at the stabilized operating temperatire of 4.2.4 and

mounted on the standarc fixture, the phase shift at the specified
calibration speed shall be measured and shalil conform to the requirements

of 3.4.25, when the energizing winding voltage frequency is first
105 percent arnd then 95 percent of the rated value.

4.7.25.3 RMS mull voltage-freguency sensitivity. With the servamctor-
tachameter generator at the stabilized operating temperature of 4.2.4 and

mounted on the standard flxture, the total rms null voltage shall be

Trea"‘s“ur“ ed and shall conform to the requirements of 3.4.25, when the
piaviy vrirdirney vnldbana Framiarmmr 1o €1t 1NE mAavruard arel Fhas

CJIC.L\’J.L:AJ.H WJJLLA_IL_.’ VU.LL;QSC LLuiuCll\_oX 10 14100 L1LUD - A4 L4l 1

95 nercent of the rat value

Dl i A e e ]
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4.7.26 Temperature sensitivity. The unit shall be placed in a

temperatire chamber capable of beuugmalmalnedatanyteﬁp‘af‘a““‘ in the
temperatire sensitivity range within * 2 degrees C. The servamotor-
tachometer %mﬂ#m 22:211 e c:'h*)cTrh:r? from AYY‘P[“' alr C!m and ﬁ]e

dxamhsnrshallbemlmallvhramtto23Ci2°C. At this temperatire, the
xmltshallbeallowedtoremamfcraperlodofatleastthreehcurs At
the end of this time, themltshallbeenerglzedarxiallcmedtonead)the
stablllzedqaeratlrgtmpe_rauxreof424. The unit shall then be driven at

PR S SR B PGP, S Ve Il e D Ve o s D i o =

the specified calilxration speed until the measured in-phase and quadrature-

phase soead—sensitive transfamation ratics cease to change. The appli icable

measimrements of 31.4.26 ghall be perfamed. The chamber temperatumre shall be

L X 2% e P e LlARe 22 AKX

reduced at a rate not to exceed35°Cperl'xxrtothatlowtexperanme
associated with the temperature sensitivity requirements of the a;:pllcable
spec:.fmt.lmsheet 'mecaxponem:shallthenbedrlven at the specified

o imde Y e et o] aleae e [32 20N

calitration speed and the applicable tests repeated as descrineqa above. W
chamber temperature shall then be imcreased at a rate not to exceed 35°C per

hour to that high temperature associated with the temperature sens:Lt:Lvn:y
requirement of the applicable specification sheet and the tests repeated.

4.7.27 Temperature rise. 'I\anperat\x'enseshallbecordxmtedm
accaordance with MII~S-81963 and shall meet the requirements of 3.4.27. The
reference, m1arxierrergm1rgw1rdlrgs (also heater windings if
applicable) shall be energized with the rated standard voltage as specified

Waldl wadT LA CVEAL sl td Ve

4.7.28 Coupling in split or center-tapped control winding. The

o

servunotur—tadnnetergeneratarshallbehrasgﬂtmuxescanulzec

operating cadition of 4.2.4. The reference winding shall then be

discomected and a voltage equal in amplitude to one-half the rated contxol

winding voltage shall be applied to cne-half of the split ar center—tapped
cantrol winding. A voltmeter and network having a cambined impedance
equivalent to a 100K dm resistor in parallel with a capacitance of 30
mcrofaraisslnubecmuectedacrossﬂ'erammngmnotm:??im‘tibl

winding. The ratio of the resuitant volumeter reaaing wo One—hall uie
rated cantrol w1nd:.ng voltage, expressed as a fraction, shall meet the
~E

m11mﬁf‘
quwaw (o4 e-v.pv-

4.7.29 Warm—up time. When required by the applicable specification
sheet, the servamotar-tachameter generator shall be mounted on the standarc
test fixture and stored for a perxod of three hours at that ambient
temperature ar temperatures spec ified cn the specification sheet for warm-

ar
+ 3w T‘n'l ess otherw nan e F1 M at+ +h ornd o fh1 S m?“l ﬂi fhp
\QJ L“‘co B LLITOOD VULITICL WLOT bma Dl GL Wi SBas Wi

reference winding, the energizing winding, and the heater wi.rxiim, if
applicable, shall be enexglzed w1th the rated starxiard test voltagas ard the
in-phase speed-sensitive transfarmation ratio and the in-phase axis error
voltage measured at the calibration speed. The time required for the in-
phase speed—sensxtlve transformation ratio and the m—pnase ax1$—errff

voltage to be within the limits speculea arnd subsequently remain within
those limits is the warm-up time at the indicated temperature. This time

shall conform to the requirements of 3.4.29.
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4.7.30 Searity of terminals or lead wires. The security of each

screwtypearsolderpmtypeo orreamleaawuesnallbe
tested in accardance with MII~S—-81863 axxd shall meet the requirements of
3.4.30.

4.8 Ervirommental.

4.8.1 Vibration. All servamotor-tachameter generators shall be tested
inaooc:rdamew:.thbﬂ:b—S—BlQGB. During this test, one-half of the total

I - P S P s o= il e et N g OINOVYY
quartity of servamctor-tachameter generators shall be energized in

acoordance with 4.2.8, The w-'mim half shall not be enerdized.

~

Imedmtelvaft.erthetsst eadxsecvmotmrtadmaneterg@eratarshanbe
emmnmedforloosecrdmnagedpartsarﬂshallneetthereqmmtsof
3.5.1. The servamotor-tachameter generators shall then be subjected to the

shock testing of 4.8.2.

4.8.2 gShodk.

4.8.2.1 Shock, low impact. All servamotor-tachameter generators shall
be tested in accordance with MIL~S-81963. During the test, the units shall
bemmenergmedandﬁmerotorsmedxamcallyfveetomate Fbllmfin;the

test, the servamotar—-tachameter generatars shall meet the Lu.ik.u..nwtﬂu_b of
3.5.2.1.

4.8.2.2 Shocdl:, high impact. All servanotor-tachameter generatars
shall be tested in accordance with MII~S-81963. During the test, the units
shall be unenergized and the rotars mechanically free to rotate. Following
the test, the servamotar-tachameter generatars shall meet the requirements

P U T
Ol DeJelelos

4.8.3 Altitude tests.

4.8.3.1 Altitude low tempexatnre Servcmotor-tad':cmeter generatars
. The control winding shall
be energized in accardance with 4.2.5 ax‘xd t Ci.l“q.'iu. winding loaded with
+the standard locad of the applicable ification sheet. A high impedance
voltmeter shall be placed across the ocutput winding. There shall be no
abrupt fluctuations of the output voltage indicating failure. The units

shall then meet the reguirements of 3.5.3.1.

i%
5t
i
f |
i

4.8.3.2 Altitude, high temperatinre. Servamotor-tachameter generatars
shall be tested in accordance with MI1~S-81963. The control winding shall

SN nnnmir,gr! iIn nwqurm with 4 2 § anﬂ thb rﬂﬁ“\"l]t mnri*lm ’Imdpd with

A UKL YLOGCA Al UV AALL LU AA- TP A Wl T el s Y -

the stardard load of the applicable specification sheet. A hlc_xh impedance
voltmeter shall be placed across the output winding. There shall be no
abrupt fluctuations of the ocutput voltage indicating failure. The units
shall then meet the requirements of 3.5.3.2.
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4.8.4 Ambient ture.
4.8.4.1 Aambient Jow temperature. The ur““gized servamotar=tachamneter

generator shall be placed in a test chamber and the temperature reduced to
-62°C * 5°C. This temperatire shall be maintained far a period of three
haxrs. Wlththecutp:tvoltaaewnxhngloadedwlththestardardload the
chamber temperature shall be increased to -55°C * 5°C and maintained at this
temperatire for ane hour. The motar—generator shall then be subjected to
the dielectric withstanding test of 4.7.5. After successfully withstanding

the Table VII test e o reforence arnd o na wirdinoe
e 1aol€ vil Test w\-eau_la}.S the reference and cuau_.,lZlug windings shall

h:pmmyadmt-htheratglsbmdaxﬂtmtvolt‘aceard at the same time, the

camlwirﬁngslnllbea'aetgizedwlthat&s*wltageegtmlmmpliuﬂeto
two times the minimm starting wvoltage requirement specified in the specifi-
cation sheet. The shaft shall rotate amd contimue to rotate, or the motor
is considered a failure. Following the determination of shaft rotation,

b A ede mmm Vdra e b T Y B —d Mhm wemd— ol gode ca v o] Vg oy
both test voltages shall be removed. The rated standard test voltage shall

then be applied to all windings amd the shaft allowed to attain its final
speed. Disconnect the voltage fram the control winding and cbserve the
shaft for evidence of single phasing. This test shall be perfarmed for both
directions of rotation. 'Ihetestseqwmceshallthenberepeatedmththe
refemxnemrm:gbelrgrawved Ittnesnartcamnmtoro'aateun;er

deliocy VL e aae N o deman L addtaen e Vdmaaem a cnomdemen o emmame s A v A

wWiadll 10 SIS al el I‘:‘-KIDVG.L Ol elWil violiilage, Wi Ul 45 (aDbduacicod a
failure. The servamctor-tachameter generatar shall be energized to attain
the stabilized operating temperature of 4.2.4. While in this enviromment,
the unit shall be tested to the requirements of 3.5.4.1.

4.8.4.2 Ambient high temperatine. memwer)ergizedservmotm

U, W Gl s A L _ Y —de el e e ) dale e A s e v

tadmzecergeneramrs.m;bep Cmmateﬁcmamoerdrnuwbww aare

Lm:eaﬂ to the bd'\_-,“ amb‘.er‘rt tomeratire W:LflM ln the :m11mhle

specification sheet + 2°C and maintained at this temperatire far a pericd of
threem.trs W1ththeaxtputvoltagew1nd1rgloadedw1ththestarﬂani
load, the reference, control and energizing windings shall then be
energized atﬂmeratedvoltage of 4.2.5. When the shaft has attained its
no—load speed, tnecom:rolwlmnmgsnaubealsoonnecceaarntnemcorh

Serer Rt AhesTsee] et Made oot oha n A armad Fop-
QL allar QUeEl vead for >.L1!5Lt: Riasbirkg. Lll:l.b test shall be P L UL U for

both directions of rotation. The test sequence shall then be repeated with
the reference winding being removed. If the shaft cantinues to rotate
longer than 15 seconds after removal of either voltage, the motar is
considered a failure. If the shaft contimues to rotate for longer than

15 seconds after removal of either voltaae, the servamotor-tachameter

generator is considered a failure. With the reference and energizing
windings still energized, the motor—generator shall be allowed to attain the

stabilized operating temperatimre condition of 4.2.4. After reaching this

conditiaon, and whlle stlll in the same high temperature enviromment, the
units shall meet the requirements of 3.5.4.2.

4.8.5 Endurance. The servamotor-tachameter generator shall be mounted

______ Py Ji. I S S
mmesx:amamtescnxcurearntnewcputwnmng loaded with the
standard load. The servomotor-tachometer generator shall be tested to 1000

hours in accordance with the combination of speed conditions, ambient
temperatures and shaft positions indicated in Table IX. For approximately
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one-half the time at each cambination of temperature, speed/load candition
and shaft position, the servanctor-tachameter generators shall be energized
towusetheo;posxteshaftrotatlm Afterocnpletlmofthelooohan:
test, the servamctar-tachameter generators shalil meet the reguirements of
3.5.5 amd shall then be subjected to the moistire resistarxe test of 3.5.5.

4.8.6 Moistire resistance. Servamotar-tachameter generatars shall be
subjected to the moisture resistance test in accordance with MIT~S-81963.
One unit shall be unenergized and one unit shall have the reference winding
axerglzedmaoocrdanoemﬂxthes‘cardardvoltageof 4.2.5. Following

p— | = b o i FURENE . 1L Wy e Sy, | RURGE. R

caopletion of step 6 with the humidity controlled at S0
sorvrsnt ot achamoator conoratore shall be onom‘! 20 !'.‘rfi’h

S VWAL WAL T LAl a BB AL M B S At - e

voltage and allowed to attain the no-load speed. The units shall remain at
this condition for five mimutes. This procedure shall be followed during
each of the total 10 cycles. After campletion of the final cycle, the
mo‘:m:s s.hall remain unanerglzed at tbe standard ambient conditions far 24

e DO s wd | SO
L 0 PRl MO
4+

~

-ta

4.8.7 Audible noise structurebornme. When required by the applicable
specification sheet, the structureborne noise test shall be canducted in
accardance with MII~S-81963 while mounted in the test fixtire of Figure 8.
The unit and fixture cambination shall be suspended as shown in Figure &, in
suach a manner that the shaft axis and the top edge of the mounting plate are
harizantal within 5 degrees. After determinatian of the m1l]m ambient

noise level ortrpbroau_ one-third octave, arﬁnambands \ﬂththetmlt
unenergized, the reference ard energizing windings shall be energized with
the rated voltage, and the control winding energized at one-half the rated
stardardvoltagemacxnrdancew:.ﬂ'x425. 'Iherequlredvn.hratlmlevels

P, St T T G PP U VUL, PP IO R, S | — e P ey

snatl o reCaraea ara :>u<:u.1 e UE LWMWIQ f 3 5

4.8.8 Salt atmosphere. When required by the applicable specification
sheet, servamctor-tachameter generators shall be subjected to the salt
atmosphere test in accordance with MII~S-81963 and shall meet the

requirements of 3.5.8.

A O e S ance Lharm oentirad ber 4-\'\(\ arenl s ~ahla ey €1
“2eOe W’L\_D.LUA i .LC‘D.LD\'CIJ . uIcd Lo-i Wil Tk LJ\ d I QW AR A~ ab@“-‘

cation sheet, servamotar-tachameter generators shall be subjected to
explosion resistance in accordance with MII~STD-202, Method 109, wniie
peing vikrated according to 4.7.1 and energized as specified in 4.2.5. The
servamotor-tachometer generator shall meet the reguirements of 3.5.S.
Additional 1nformation on explosion resistance is given in 4.10.8 of
MI1~S-81963.

5. PACKAGING

5.1 Packaqing requirements. The requirements far packaging shall be in
accordance with MIL~S-81963.
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(This section contains infarmation a general ar explanatory nature that

6.1 Intended use. The intended use far servamctor-tachameter genera-
toxscoveredbythssspecxﬁcat;mstmmnemmﬁarﬁékith MI1~5-81963.

6.2 W Acqulsltimdoamentsslmldcaminthe
information specified in MI1~S-81963; amd should also specify if a black

flmshlsregmredcnthem.sm

6.3 First article inspection. Infamation pertaining to first article
inspection of f servomotor-tachameter generatars should be obtained as
: ™

o_04 ﬂtﬁ
TlAl/~o=041I02

6.4 Rated voltage and frequency. Narmal tolerances for field power

sumllesare+10peroerrtmvoltageandfrequercyani15percerrtm
harmonic content. Itshculdbeunderstoodthatthed’saracterlstlcsreqmred

A A

in the a;phcable specification sheets for servanotar-tachameter generators

are based upan tolerances of * 1 percent an voltage and frequency ard

nercent mon oont otherwise
+ 3 percent on harmonic content (see 4.2.5) unless otherwise noted in the

specification sheet. Therefare, servactor-tachaneter generator perfarmance
characteristics may be degraded under xrmal field power supply teolerances.

6.5.1 Speed range. The speed range of a servamotar-tachameter
generatar is the specified band of speeds within which performance
characteristics are applicable.

6.5.2 ibra tiongae_ed ﬁmecalnhratlmspeedofaservmntor
tachameter gene.ratc-: is a specified speed within the specified speed range

AP i dbii QG wa i s Spreremen e

| S Y
usually five-sixths of the maximm speed in the speed range.

M - T -

used for standardization amd reference @ os. The calilbration cshaead is
o

6.5.3 Damping coefficient. The damping coefficient of a servamotor-
tachameter generator is the slope of the speed-targue axrve. The value,
the average damping constant, is approximately equal to:

T
s
D= __ x6.74 x 10° dyne—centimeter-seconds per radian
Ng
where:
Tg = the stall torque in ounce-inches
N, = the no-load speed in revolutions per minute (rpm)
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6.5.4 Time constant. The time canstant (TC) of a servamotor-
tachameter generator is the time required for the motar to reach 63.2
percent of the no~load speed after both windings have been energized with
rated voltages. It is equal to:

T
“r
— secxxds

T secands
D

where:

S AT S S GRS i Sy $ v 2
Ur = ANJUALL  MAAIEC] A\ Vi J—lmm J.ll wwlm\“a

= damping constant

6.5.5 Reversing time. The reversing time (RT) of a servamotor-
tachameter generator is the time required for the motor to reach 63.2

armtvds Al s v, T Aaadl cvasd tveeen delna salnomsea an) A A ressadeean] e el €
yﬂ\fql\- Vh WS LA AN\NKAA ayccu \Wl (=9 — Hm a.cv:u.bcu. Vi WS VAAIWL VL .uu.usg
voltageafterlmta.allyr\nmlngatthem-loadspeedmthecmosme
direction. It is approximately equal to:
RT = (TC) x 1.69 secads
6.5.6 Theoretical acceleration at stall. The theoretical acceleration
at stall (A) of a servaomtor-tachometer ge_ﬁ_ tor is a ratio that irdicates
the ability of the motar to accelerate fram the stall condition with rated
voltage. It is egqual to:
Ts
A= __ x7.06 x 10% radians per secand?
T
~r

6.5.7 Maximm power output. The power autpat of a motor is the power
measured at the shaft due to the rotation of a tarque load. It is equal to:

Po=TxNx7.4 x10

where:
T = the torgue developed in ocunce—inches
N = snaft speed for a tarque load T in rpm

Frar a coruvrmetrrre—tacshrmeatar aosnavadar Aafinad by Fhiic Aace mard ALY Y™ Tm
A Nral LA s ¥V LALRS VAL e e e o 3\-—‘ Foad A AL NACrd Al BAA NJ N hdaDd VAVALALIECY ‘\'l AlEKAALLBLL

power output is e&%ent1al]v realized when the reference, control, and
energizing windings are excited with rated voltaqges; and a torque load
necessary to reduce the shaft speed to ane-half the measured no-load speed

is applied to the shaft.

~ = n A~ YA e a4 YA e~ 4 ___ 4 . .
©.D0.06 CAILER] d ge. 1ne VvO1 e L Servamotor —tacnaneter
~MonAaratAar 1ie tho uvnltardn amnce +ho mdrerd w2 N3 rer
3“““\&". hdoo —d I VVJ.w\jG CANAL WVNAOD \—w\' WMMLII”.
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6.5.8.1 -sensitive voltage. 'mespeed—sens1t1vea.rtprt
voltagelsthatportlmoftheoutp.xtvoltage of the fundamental fregquency

PR R P ——— Tl Té 2v vmvmAarmi~AaT Ty Al A

that is a function of Speed arly (see Figure 6). It s mumerically equal to
w-halfﬂmesmofﬂmeﬁnﬁanentalaxtpﬁmltag&sneas&meda‘thes&re
test coditions in both directions of rotation as follows:

r 4 Lo AR RLILA

Voeow + Vow

2
[ S,
wiere,
V is the magnitude of the fundamental camponent of the output
voltage.

6.5.8.1.1 mw-sersltlvem @' . The in-phase
speed-sensitive voltage is that camponent of the speed-sensitive autput
voltage that has a phase which is the same or 180° frum the reference

phase. It is equal to ane-half the algelraic difference between the in-
phase speed-sensitive output voltages measured at the same speed and test
conditions in both directiaons of rotation as follows:

Vicow = Vicw

2
where:
Vi is the in-phase speed-sensitive output voltage.
6.5.8.1.2 Quadrature-phase speed-sensitive cubmit voltage. The
quadratire-phase speed-sensitive cutput voltage is that camponent of the

[e)
speed-sensitive cutput voltage that has a phase which is 9Tcr 270° from
the reference phase. It is equal to one-half the algelraic difference
between the quadrature-phase speed-sensitive output voltages measured at
the same speed and test conditions in both directions of rotation as
follows:

Vooow - Vacw

LA A2 |

2

. is PR - Wy SR, WA SR LOL- JIP Ly e bt e b a-Ye 7o)

q is the gquadrature-phase speed-sensitive auriput voltage.

6.5.8.2 Zero—speed output voltage. The zero-speed cutput voltage of a

servamotor-tachameter generator is the voltage present across the output
winding that is a function of rotor position anly.

6.5.8.2.1 Tbtaimsmﬂivoltag. Tnetotalrnsrmllvoltageofa

servomotor-tachameter generator is the nugluu.ue: of the total rms zero—
speed output voltage at that rotor position which produces a maximum value.
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6.5.8.2.2 RAudamental rms mll voltage. The furdamental rms rnull
voltage of a servamotor-tachameter generator is the magnitude of the rms

zem—speedmtpxtvoltageoffmﬁamntalfxequen:yattherotorpos1t1m
which produces a maximm vaiue.

6.5.8.2.2 In—mhase mill voltace, The in—r)‘a

Ve e U e ise o s ovaa Vs e -—s =7 1§ =N v a0e Or a

servanctar-tachanster oeneratorzsthemaqruuﬁe thatcarponentofrns
zero—speed output voltage that has a phase which is the same or 180° fram
the reference phase and is measured at a rotor position which produces a
maximm value for the in—phase mull voltage.

i

11 voltacge of a

Ir

H’ (

£ 8 £ 2 4 OMadratrivre—-rhaco 111 vnltane Tho coadhat rm—nh:a:p mll

DeJeCededT amnuGivade paSagiy §ovhdbde Y Wi e ares Sl BNl T

vgltaaeofasavmntmvtadmetmaeneratorlsthemubadeofthat

caxpc:nentofnrsze.m-speedaxtputvoltagethathasaphasewm.dx1590°
270° from the reference phase and is measured at a rotor position which

produces a maximm value for the quadrature—phase mull voltage.

§.5.8.3 Position error veltage. The position error voltage of a

servanotar-tachameter generatcrlsone-halfthedx_fferenoebetween
fundamental rms mull voltage and the magnitude of the rms zero—speed output
voltage of fundamental frequency at that rotar position which produces a
minimm value.

6.5.8.3.1 In-phase position error voltage. The in—phase position

error voltage of a servomotor-tachameter generatar is one-half the algetraic

difference between the in-phase mmall voltaqe and the magnitide of that
oammofmermzero—speedartpxwltaqeoffmﬁanmlfreque:cyunt
has a phase which is 180° fram the phase of the in-phase mull voltage at
thatrdtorpositimwhimprcxmosamaximmvalue,ifitexists If it

aQoes nov ex.LbL, e .ux—[.xk::ae PoSi TiGh eXrTor Vollage 1S GcTiall e
e&gakmnn A\##‘amw hatrwmsan +ha n—nh:ec nocition orror wnmltacs and the

A WAV Ak B ek P P AR N d S VO e

maanlnxieofﬁmatmmcmentofthemszero-soeedwmrtvoltaceof
ﬁnﬁamaﬁalfmmtyﬂn“hasaﬁnsevudulsthesmteasﬂepkmseofﬂ}e
in-phase null voltage at a rotor position which produces a minimum value.
(See Figqure 7)

z P R e R 3 o = N S R S E AT xvml‘-:xﬂn A Mmiad ot rvr-oa—

Ve J O J.L )’uaulct.t.uc*’gmx w&. ANJI 1l L NJa N7 LANS = = LACANAL QA wAdL T
phase position error voltage of a servamotor-tachameter generatar is one-
half the algelraic difference between the guadrature-phase null voltage ard
the maqnltxme of that camonent of the rms zero—-speea output voltage of
fundamental fregquency that has a phase which is 180 fram the phase of the
quadrac.xre—phase mill voltage at that rotor position which produces a
maximm value, if it exists. If it does not exist, the quadrature-phase

L L o VoY o o r~ldavA 1 raoah e =870 =) ) =V
position error voltage is one-half the algekraic A’Ffe.u...v., between the

quadrature-phase mull voltage and the gagmtnxie of the camanent of the rms
zero—speed output voltage of fundamental frequency that has a phase which is
the same as the phase of the quadrature-phase null voltage at a rotor

position which produces a minimum value. (See Figure 7)
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6.5.8.4 Axis error woltage. The axis errar voltage of a servamotor-

. .

Emnn ace o omn o o delemde e s ddelimen o (R Ny R T 2 et L b Ve s IR 2 7 o a0 19 o ol = ='="0 T+
Ireguay Wiadl 1S IRl a Luxx..uuu Ol IOWOI POsidll Xl LUK Spsd. 4o

je nmrimT'ﬂy emial t0 one-half the am of the firdamental nrt‘rnt' vglt‘acx@

AL VA WA SS ASaas A s e e

maa_szgedatﬂgsamspeedamtstmndsmbothdeof
rotation as follows:

Veow + Vow
2

whorone
WIESL T

V is the magnithde of the fundamental camponent of the ocutput

6.5.8.4.1 In-phase axis errar voltage. The in-phase axis errcr
faVTdmme i o e me ke e b de e de e e e de e 4 o deluads e e msads AL A A~
voiiage 0L a < VIRIES LTlAQURARCLEL Ul AWl 15 WKL GARIBALFRLI- Vi W Qado
oarreyr unltares +ha ac a nhaca whi ic +the came ar 180° from the reference
e de Vi VU-&“J’; . Bh e ABAND A z‘uﬂu— A IS S VY > s B A Pld A Nl -t e AL . B e . P ——— T
phase. It is equal to ane-half the algelraic sum of the in-phase speed-

where:

Vi is the in-phase speed-sensitive output voltage.

lnternscttnent—pnase(zetv—speeawqxtvaltage)marpos1mmenur

voltage, refer to Figure

6.5.8.4.2 Quadrature—phase axis error voltage. The guadrature-phase
axis error voltage of a servamotar-tachameter generator is that camponent
of the axis error voltage that has a phase which is 90° or 270° fram the
reference time phase. "lsequaltoone-halfthealgebralcgnnofthe

. - LY P LY = P~ |
quaaramre-p’lase speed—senszt.lve m voltages measured at the same SpeeC
PR R s s R Ty T SRy S S B P o G Y T S o B B =
Akl eSO LAJILL.LL..‘LLHL‘: LI DOGdl Wil ecLdlniis OL 4 [SS LS 91 LUl A De

Vacow + Vgow
-
<
where:
CVme o om delon mm e demm d mamm —— e Y _.,.'a..'..,\ PREST TR RS o I
Vg is the guadrature-phase speed-sensitive AT vVolicage.

In terms of the cuadratire—nhac { Zzero—speed outm voltaa

el A Vo =dT YRR QLA T Rt (SR oS MR g AR

error voltage, refer to I-‘lgure 6.

N
O
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6.5.8.5 Speed-sensitive transformation ratio. The speed-sensitive
transfarmation ratio of a servomotor-tachameter generator is the ratio of
the speed-sensitive out:p.xt voltage to the fundamental energizing vo.n:age at

. | [ T F VU,

any specified speed in the speed range, usually the calilwation spesad.

6.5.8.5.1 In—phase speed-sensitive transfarmation ratio. The in-
phase speed-sensitive transfarmation ratio (3.4.21) of a servamotor-
tadmetergaaratnrmﬂmeraﬂooftheinﬁasespeed—sersxtlvewtpr
voltage to the fundamental energizing voltage at the specified calibration
speed or speeds. erntestedmacoorﬂamewlﬂx4721 the in-phase

spesd=sensitive tansfoarmation ratic shall be wi tmn the limits specified
far those calibration speeds indicated on the military specification sheet.

The in-phase speed-sexsitlve transfarmation ratio at the calibration speed
aftermghmpactshod{shallbekqtmnzopercentofthemlvalue
specified on the applicable specification sheet.

P ST W —— el o e

L
)
)
|
|
>

se_hm.m,qr-
tad'nnetar generator is the ratio of the quadrauxre—phase speed-sensitive
output voltage to the fundamental energizing voltage at any specified speed
in the speed range, usually the calibration speed.

B A e e

6.5.9 Outout gradient. The cutput gradient of & servamouor-
tadmetergeneratoristheapproximateslopeofthewrveof the speed-
tive outmat voltage as a function of speed. Tt is expressed in volts

sensiti
per 1000 e at amy specified speed in the speed range.

6.5.10 Linearity. The linearity of a servamctar-tachameter ge.neratar
is a ratio of the difference between the measured output voltage (Eo), axd
tk\‘e P PR R | C'\r_“'t cvnc;l‘l-mn (!:\-.n) tc ﬂ‘& vl eyl At G}Mvt 1‘nlﬁm at
mayximm speed (Bmax), pxnch.rxi in mn;p_nt_

= No
— (Eg)
Ne
= N
“may - ¢
(Eg)
Ne

where:
= any speed in the speed range
= the calibration speed
maximum speed in the speed range

= the output voltage measured at speed, N

S o
I
7

o measured at the calibration sneed, No

e d T AL a s il is SpetSRay AN
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then:
Lixm"it" = F = F__
I -0 ~oC (100%)
Emax
6.5.10.1 In-vhace linearityv. The in-phase linearity, expressed in

ar - oo

i (100%)

where:

TTR, is the in—phase speed-sensitive transfarmation ratio at any
speed, N, in the specified speed range.

.me the in—phase speed-sensitive transformation ratio at the

calikbration speed, Ne.

6.5.11 Reference winding. 'Ihereferenoewnrinxg(phasel)o.;a
servanotor-tachometer generator is that winding, associated with the
servamotor section, that is excited by a specified fixed voltage and

frequency.

L

g,

6.5.12 Control winding. The control winding (phase 2) of a
servanotor—-tachameter germatorlsthatwnm.ng associated with the
servamotar section, that is energized by a control voltage with a phase
difference of 90 degrees fram the voltage energizing the reference winding.

6.5.13 Energizing winding. The energizing winding of a servamotor-
tachameter generator is that winding, assoc;Lated with the tachameter
generator sect:.lon that is energized with a specified fixed voltage anc

frequency. This could also be called the tachameter input winding.

6.5.14 Outmxit winding. The output winding of a servanotor-tadhaneter
Nneracor :“s ‘Ché .w.ir,:.‘_g’ AAAAA la ~m 'w'lth +the tamMnr gnnav-at:_v‘. cN'th.‘,

whose voltage output is prwcportlonal to the anqular velocity of the rotor
when the energizing winding is energized. The frequency of the cutput
voltage is the rated frequency.

6.5.15 Reference_:_ﬂ'_x_ag 'Ihereferenoeghaseofaservmotor—-
tachameter generator is the phase of the fundamental voltage applied to the
i is

_..- Qe el emad o~ fNo\

enex glz L8] windii zero degrees (0°).

Uig ana 1
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6.5.16 Electrical bn:eakaway tcrque (starting voltage). The electrical

to rotate. This rotation is fromw any initial angular position when the
reference ard energizing windings are energized with the rated woltages ard

6.5.17 Simgle phasing. Simgle phasing of a servomctar-tachameter
generator is the tendency of the shaft to start when anly ane winding of
the servamotor secticn is energized, or the tendency to cantimue rotating

first attained maximm speed with no load attached to the shaft.

6.5.18 Stall torgue. 'Bpstalltqu%ofaservawtor-tadmeter

I e —— ———de ] Y b

generator is the torgque developed at zero rotor spead when rated voltages

and frequency are applied to all windings, except the output winding.

6.5.19 Direction of rotation. Clockwise and counterclockwise
directions of rotatlmaredetemxnedwhennewngthemtnrfrantheshaft
extension associated with the mounting surfaces. The standard positive
direction of rotation is counterclockwise.

6.5.20 No-load speed. The no-load speed of a servawtar-tachameter
generatar is the speed of the shaft, ne:-:xarucally unloaded, when rated
voltaa&s and frequency are applied to the reference, comtrol and energizing
winding.

TAE L ~ —A—;.“ ....-.‘...4--.._” Mo~ yerm TYDY wamevs e aramas
6.5.21 Effective resistar ghe u_iarv*almu_ pire DC resistance which,
x._d'\nr} substitirted for the wirdir r;g r_i_nmkpd’ 11 consume the same

power. Itlsequaltothempedanoeofacmut.;arsmtzngofa
capacitmmcempamllelwlﬂutlpwndngbeuhgdledcedwhend}eczpac1tcr
madjustedformutvpc»erfactorornammmmpedanoeofthecmt.

6.5.22 Temperatire rise. The temperature rise of a servamctor-
tachameter generator is the increase of the internal temperature of the
unit above the ambient temperature due to the dissipation of energization

power ard heater element power.

€.5.23 Pnase shift. The phase shift of a servamotor-tachaweter
genexatorisﬂnedifferanebetweenmereferenaephasearﬁﬂmemseof

PO U SN SRy Sy, I SEIDN S, [ SRy b g P O R - IR YN =

the fundamental cutput voltage. It is egqual to th th

alC
I—ai-xo of the qsar‘lv—ahwe_r}-:nm snaari—ennc1+-1\n= ertre voltage (n‘r‘

rf Hs

?
ifg!
i
it
i
s,
§

speed—sensn.tlve o;at— voltage (or the m;mase speed sensitive
transformation ratio) in degrees, measured at the same speed and test

conditiaons.
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6.5.24 Warmup time. 'Ihewam—uptineofaservamtqr—tadnneter
gencrator is the time required for the unit to meet the periarmance
en 1) amart-a afhar ity bl o dhreans wree 2b A o3I Ffiad amhhi o
LU\._!U_L.LGLL:LI&D Gl ol VUl OWAJL TG LWl WL T dIWAUL o Qe QA OpAd L AT LA i

fmrah mre.

QLA T

6.5.25 Temerature sensitivity. The temperature sensitivity of a
servamotor-tachameter generator is the change in the electrical or
mechanical characteristic due to prescribed deviations in the ambient
temperature fram 23°C + 2°C.

6.5.26 Coupling in center-tapped split windings. The coupling
thatvoltaqeofmtmalnducﬂmpr&sentacrossame—ha]fofaspht
center-tapped winding when the remaining one-half is energized with one-half
rated voltage. The coupling is expressed in percent of energization amd is
intended to approximate 100 percent for servamctor-tachameter generatar
control windings.

lrn

6.5.27 Voltage sensitivity. The voltage sensitivity of a servamotor-
tachameter generator is the change in the aml_lcable elect'r cal ar
mechanical characteristic due to prescribed deviations from the rated value

ofeitherﬂmereferamoewirdirgwltagsorerergzzhgwdlngwltagsar
both. It may be specified as a percent change of rated vo .

£ & 20 T~ v\ care

S.2.20 IYrequency :cas:l\.i'v'ix.y. ine Irequercy Sensitavity of a
servamctar-tachameter generator is the change in the applicable electrical
characteristic due to prescribed deviations fram the rated value of the

fundamental frequency. It is sametimes expressed as a percent change of

= ac
MESOOALL SR QT QO

a. Angles = degrees, minutes

g%
:
5,%
:

oentlgraoe

|
é
|

YOO QA0D
J =
é " 03
;
(s,
|
:

Ancular velocity = revolutions per mirute (xpm)

(8]
W
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6.6 Subject term (key word) listing.

Axis—errar voltage

Frequency sensitivity
In-phase speed-sensitive transformation ratio
Linearity
Position—error voltage
Quadrature-phase speed-sensitive transfarmation ratio
Qualification
Qualified products list (QPL)
Quality confarmance
Reference winding
Servamotor
Stall torque linearity
Tachameter generator
Voltage sensitivity
Zero—-speed ocutput voltage
6.7 Changes from previous issue. Asterisks are not used in this

revision to identify changes with respect to the previocus issue due to the
extensiveness of the charges.

6.8 Intermational standardization agreements. Certain provisions of
this specification are the subject of international standardization
agreements reached by the NATO Working Group an Analogue and Digital
Servocamponents (AC/301(SG/A) (WG/5)). When amendment, revision, or
cancellation of this specification is proposed which affects ar violates
the internaticnal agreement concerned, the preparing activity will take
appropriate reconciliation action through inmternmational standardization
channels, including departmental standardization offices, to change the
agreement or make other appropriate accammodations.

6.5 Applicable intermationzal documentation. NATO documents applicable
to this specification are Allied Standard Publication (AStanP)-3,
Volume 6105 Chapter 3, NATC Electronic/Electrical Preferred Parte List,
Servamotor-Tachameter Generators, AC; AStanP-4, Volume 61C5 Chapter 7, NATO
Electronic/Electrical Technical Recamendation, Servomctor-Tachameter
Generators, AC; and AStanP-5, Volume 6105 Chapter 7, NATO Quality Assessment
Recamendation for Electronic/Electrical Parts, Servomotor-Tachometer
Generators, AC.
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- I. N ..
Servamotar
Tachamneter 15 M-DG 4 A
Generataor
Item Rame Size Function Supply Modification
Frarmiorne=s
b&\-ﬂﬂ\“.’_’
(1.2.1) (1.2.1.2) (1.2.1.3) (1.2.1.4) (1.2.1.5)
TARLE TTY.
M 22820/1 -01 C
sy .'ta::_). l\_‘__‘if: @tia_l “‘!“l T nl—h.-lc
Designation Sheet No. No. Modification
letter
TARIE ITI. Servanctor termination identification marking.

Terminal No. Wire lead Color winding
1 Yellow Reference
3 hite Reference
2 Red Control

n
5 Rec-Black | Control
6 Green Control
4 Black Control
35
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TABLE IV. Tachameter generator termination identification marking.
Terminal No Wire Lead Colar Wirding
7 Orange Energizing
10 Gray Energizing
8 Blue Outroaat
9 Brown outpat
TARLE V. Terminal hardware.
Number Military Servamnotor
Hardware Regquired Standard Size
MS-35276-202 11
Machine Screw 10 Ea
MS-35276-212 15, 18
MS-35338-134 11
Lock Washer 10 EA
MS-35338-135 15, 18
11
Terminal Lug 10 E& MS-17182-1
| i 15, 18
l

T T e e e
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TARLE VI. dimensi

2 .

(See Figures 2 amd 3 for location of lettered dimensions)

Dimension 1/ A B2/ c D E
Motor-Tach +0.003 +0.000 +0.0000
Size +0.010 + 0.010 =0.005 —0.0305 —0.06005
05 0.375 0.250 0.750 - 0.375
o8 0.375 0.250 0.750 - 0.500
11 0.375 0.250 1.062 1.000 0.625
15 0.437 ¢.312 1.437 1.312 0.875
18 0.562 0.437 1.750 1.562 0.9375
SPUR GEAR DATZE outside Pitch Testing
F Diameter | Diameter| Radius
Motar-Gen No. of | Diametral | Pressure +0.000 +0.0000 +0.0000
Size Teeth Pitch angle -0.001 | -0.0005 | =0.0012
05 13 120 20° 0?;2;5 - _
08 13 120 20° 0.1247 - —
11 13 120 20° 0.1247 0.1083 —
15 15 26 20° 0.1770 0.1562 0.0786
18 15 96 20¢ 0.177C 0.15€z2 —_
NOTES:
1/ Unless otherwise specified, dimensions are in inches.
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TARLE VI. Stardard dimensions for servomotor-tachometer generators - Contimued.

(See Figures 2 and 3 for location of lettered dimensians)

Dimension Pitch Testing G H I
Radius Pressure, 0Oz
Motor-Gen +0.0000
Size —0.0008 Maximam Maximam +0.005 +0.005
0s -— - 0.040 —_—
AS
08 -_ -— SPECIFIED 0.040 -_—
o
11 — — SPECTFICATION 0.062 0.062
SHEET -
15 0.786 6.00 0.040 0.132
18 —_ —_ 0.040 0.132
Dimension J K L 0 R 3/
Motar-Gen
Size +0.005 +0.005 +0.005 +0.003 + 0.005
05 0.040 0.437 _— —_ -—
08 0.062 0.062 0.687 —_ -_—
11 0.053 0.062 0.975 0.812 0.843
15 0.083 0.078 1.312 1.100 1.031
X 1g c.083 0.078 1.62% 1.25C 1.031
NOTE:

3/ R is applicable for terminal blocks only.
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TABRIE VII. Test voltages and application points.
Initial Test Voltages, Subsequentt Test Voltages
Maxrimm rated ms (50 or 60 Hz) ms (50 ar 60 Hz)
voltage, ms
1/ Each winding 1/ Each winding
to housing ard to housing and
3 to 4 1/ 5 to 6 3 to 4 1l/ 5to 6
3 to 2 3 to 2
Up to 50 242 to 250 242 to 250 194 to 200 194 to 200
51 to 100 485 to 500 242 to 250 388 to 400 194 to 200
101 to 200 8§70 to 900 242 to 250 720 to 740 194 to 200
NOTES:

1/ If the servamotor-tachameter generator is firmished with a center-
tapped or simgle—ended control winding, the application of the test
potential between lead 2 ard the housing, between leads 3 and 2, and
leads 5 amd 6 is not necessary.

2/ See Table IITI and Table IV for corresponding color—coded wire leads for

the servamotor and tachameter—generator terminations.
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TARLE IX. Corditions for erdurance tests.

Time

(hans) Speed/load cordition Temmeratimre (C°) Shaft position

64 + 2 No-~load speed =55°C + 5°C Horizantal

24 + 2 No—-load speed Th 1/ Vertical (Up)

24 4+ D NA—1nad craa 1/ AR® (TP

24 + 2 No-load speed ™h 1/ 45° (k)

24 + 2 No—load speed Th 1/ 45° (Down)

24 + 2 No~load speed T™h 1/ Vertical (Down)
TJAO 4 A NA=1Anad eran o = (A D 2 Hyr-1 7revtal

740 + 4 No—load speed Standard (4.2.2) Horiz

100 + 3 Maximm power outpuat 2/ 100°C + 5°C Harizaontal
NOTES: 1/ This is the high ambient tampsrature specified in the getail

specification sheet.

2/ Maxdmam power outpuat is defined in 6.5.7.
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Yellow i Z Orange
.\eﬁerencev g TN TN Energizing
Winding () ( M \\— —————— =\ T \ % Windings
wie 3 NS . B T
——— Groy

/
o
m
x
[a N
20
0
~ 3
Q =
)
P

1. voltoge ot terminc! 2 (Red} must lead voltoge at terminal 1 (Yellow) by
Q0" = 3 for CCW rotation.

e v

r\)

When a c‘-nter-toaped control winding is furnished, © Red /Biack wire or

terminag! numoer S shali be used.
3. During testing, terminals 3 and 4 (for CW rotation) ore strapped and
returned to frame.

4. When the shaft rototes in o postive (CCW) direction and terminals
9@ ond iC ore common, the voitoge at terminai B (Biue) shail be
180 degrees from the voltage ai termina!l 7 (Orange).

o

Terminal designation on leod wire color codes not conforming to the
stondaord igentificotion will be contained in the Military Specification Sheets

£ TJerminals ond lead wires associcted with compensating networks ond
elements wili be shown in the Miitary Specificction Sheets.

For series operation of control windings, terminots & anc © are strapped

anc¢ roted series voliage of Tabie | is opplied ocross ierminois 2 and 4.
€. For multiple or pargllel operation of control windings, terminals € ond 2

are stropped and terminals 4 ond S are siropped; then rated paraliel
voltage of Table | is applied across terminals 2 ond 4.

FIGURE 1. Standard servomotor—tachometer genergtor test connection diogram.
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——! B = \-Iol,om Taal
—.J A -—
!
005 X 45 CHAMFER
7 NOTES:
/ UNDERCUT:
/7 - 010 WIDT X .005 DELP MAX
1. PERPENDICULARITY AND CONCENTRICITY SHALL BT
( I MEASURED WITH THE UN'T IN A VERTICAL POSITION
-~~4>~':E— SUPPORTED BY THE SHAFT WHILE ROTATING
—\ THE HOUSING.
( 2. RUNOUT OF FEATURE —AA- (SMOOTH PORTION) OF SHAFT
H SHALL NOT EXCEED .0014 FIM.
SEf NOTE & 3. END PLAY AND RADIAL PLAY SHALL BE MEASURED
- v > DURING REVERSAL OF THE FOLLOWNG LOADS:
END PLAY-1 POUND RADIAL PLAY=1/2 POUND
VIEW 1 4. TERMINAL LEAD WIRES SHALL DEPART THROUGH THE BACK
SURFACE OF THE TERMINAL END OF THE SERVOWMOTOR OR
TACHOMETER GENERATOR IN ANY ACCEPTABLE MANNER.
— 5 SURFACES MARKED "¥" SHALL BEL BRIGHT CORROSION-—
{ RES!STANT STEEL PER MIL—S—81963.
h
Lot - HOLE THRL £ UNLESS OTHERWISE SPECIFIZD, DIMENSIONS ARE IN
__l_d_n,:{\ ) : INCHES.  UNSPECIFIED TOLERANCES SHALL BE:
j e +.0015% /- .0000 FRACTIONS 21764, DECIMALS =20.00%, AND ANGLES 22
( 1 7. (VIEW 2) GEAR RATIO SHALL BE 242 70 1
i 8. LETTERED DIMENSIONS ARE GIVEN IN TABLE V.
VIEW 2
FIGURE 2. Qutline_drowing for sizes 05 and 08 servomotor—iachometer generator.
A
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‘u —
e —————— C ————
H—‘—
l—a_r.—_
|
[ Q— ;.'-
T
FICA g ——

SR RE - S P
| P ) { l.— L _
I " 'l / } [

\-, = —

|
. O 1 —

i T - ¢ T F
| NS N e
I l....w" \ / LAAANN W — A — [GIO0T{AR NO. 4(112) 40 UNC-2B
TAP 4 HOCES EQUALLY
| ]\ SPACED. DEPTH OF
TAPPED HOLES SHALL BE
SCE NOTE 10 I TYPICAL END 125 MIN  BOTTOM OF
i TERMINATIONS HOLES SHALL BE CLOSED.
///Ti\ NOTES:
/ . \ 1. PERPENDICULARITY AND CONCENTRIGTY SHALL BE MEASURED WTH
P P /- e THE UNIT IN A VERTICAL POSITION, SUPPORTED BY THC
\ W ] SHAFT, WHILE ROTATING THE HOUSING.

TOTAL RUNOUT OF MAJOR DIAMETER OF FEATURL —~AA- SHALL NOT

\j/ EXCEED 0074 Fink

“\\\ 3. END PLAY AND RADXAL PLAY SHALL BL MEASURED
\ DURING REVERSAL Of THE FOLLOWNG LOADS:

/~
\
~

SIZE N END PLAY 1/2 POUND RADIAL PLAY 1 POUND
SITE 15 END PLAY 1 POUND RADIAL PLAY 1/2 POUND
SIZE 18 END PLAY 1 POUND RADIAL PLAY t POUND

4. SURFACES MARKED “X° SHALL BE BRIGHT CORROSION-RESISTANT

A
£
&
w

UNLESS SPECKFIED OTHERWISE, DIMENSIONS ARL N INCHES.
UNSPECIFIED TOLERANCES SHALL BE: FRACTIONS :1/64,

%—-- UNDERCUT 010 WIDE DECIMALS £0.005, AND ANGLES %2
7/ X 005 DEEP

in# // OR .005 RADIUS MAX 6. FOR TAPPEC HOLL IN CONTER OF SHAFT, UST NO 4(.112)48 UNF-2,
/ i DEPTH .375 MAX, 60" CENTER. .125 DiA
} 5 li’ T TERMINAL #7 10 BE ALIGNED WITH TAPPED HOLE IN CENTER OF
\ ! P SHAFT WITHIN 2§
) ¢
—c T *—“rrﬂ E“‘_ SEE NOTE € £ THC END CAP DESIGN SKALL Bf SUCH THAT THI TERMINAL LUGS
; 1 I" S MAY BE INSTALLED WITH THE BARREL INBOAR[ OR 180" POSITION
’ i ——— [_ €DUD OCAR DATZ N N - 12 neoT,
| | N ST A AP UALS ODUTBOARD. RECISSCS FOR LUSS SHALL BL O WD+ AND DERTH
\ | I._\ 1O PREVENT TURNING OF THE LUGS.
|}
\ H ‘l\) . S TERMINAL LEAD WRES SHALL DEPART THROUGH THE BACK SURFACE
X" (SEL NOTE &) OFf THL SERVOMOTOR AND TACHOMETER GENERATOR IN ANY
AMmTADIf E’AUL‘IHER
10. THE DESIGN OF THE UNIT SHMALL PROVIDE FOR THE TERMINAL
BIOOK TO REMAN RIXED WHEN THE TERMINAL SCREWS ARE REMOVED.
11. LETTERED DIMENSIONS ARE GIVEN IN TABLE V.
FIGURE 3. OQutline drowing for servomotor—tachometer generators, sizes 11,15 and 18

SJLUU auws wi (SR RN Y - L - - N T AR 3 Al I i B B S )



Downloaded from http://www.everyspec.com

MIL-S-22820B

P N —-E:—:—/
’ \ N
/ //T\ \ vd
__L’ __l_j T -—_
1
’ —EE3— BASE
N L ya
l /
.
I [ L_| !
C J assemBLY | ]
¥ 187 £.005+f o TABLE OF LETTERED DIMENSIONS
C 2——.
Yot | Fe  EET % B c | o
% 05 |0376 | ———-| 2214 | ~——-
. Ne N &N ———— 2 D50 -————
3 7 os lospy l————1 2250
AN B ' II 11 los2s | 00571 3200 1.008
___\Q[\—___J\‘” € A '—u— D 15 10876 | 0127 | 4300 | 1.317
\ &_ -
J 5 1) 18 | 0.938 | 0.127 | 5.250 | 1.567
= T ) i ;
/
/ 4 -
L bz et
// A SECTION ¥=%  MATERIAL:  ALUMINUM ALLOY, QQ-A-250/4
y FINISH:  ANODIZE PER MiL—A—B625,
——— SEE NOTES 3 AND 4 TYPE 1. CLASS 2 BLACK
L i 75 = [—
.r 6.00 ! 375~ |
i
[-187 £.005 !
| L
—- - - - == T —F— 6.00
/ 3.00 |
/ ]
7 1
1/ i — __L
L sgf NOTE 5 BASE
NOTES MATERIAL: LAMINATED PHENOLIC

1. ALL DIMENSIONS ARZI IN INCHES
2. UNLESS OTHERWISE SPECIFIEC, TOLERANCES SHALL BE: 2 PLACE DECIMALS +.02

- +.010
3 PLACE DECJMALS_VOOO

3. THREE THREADED HOLES EQUALLY SPACED ON A DIAMETER APPROPRIATE FOR THE
MOUNTING HARDWARE USED.

4. MOUNTING HARDWARE CLAMP ASSEMBLY PER MS17183, OR EQUIVALENT,
DIMENSIONED FOR THE PARTICULAR SERVOCOMPONENT.

SLOT IN BASE SHALL BE LIGHT PRESS FIT WITH PLATE.
FIGURE 4. Stondord test fixture for size 18 and smaller
servomotor—tachometer generators.
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NO. 25 DRILL
P e .25 olcsp (4 HoES)
Ve i
s S L | S i
\ rrps Booant
YN — == S—
<o _)\, '}4 N SUPPORY , 378 4 / 2%
N NP e/
BASE ! \ N PLATE 'l 6-32 UNC-2B
\ S AN ™~ 375 ke (
(2 MOLES)
\ n \\\ N NI \
NN S | \ 4
_E A + t \\.4:/ i_ { f ;! yu 7
T‘ t ' - T | I i L H
—-h--.u NOM. l !LHT ! c {
! e«
! E i "{
] |
{2 P
MATERIAL - LAMINATED PHENOLIC
. I HOLES EOUALLY SPACED
c { (SEE NOTES 3 AND 4)
| | jme .44
= c/2 .22
X .
L ——— 7% §-X2 UNC-28 X .25 DEEP
B o a ) __— (2 votEs
ol ~ " e |
) 11 | =
gl N .25 ! . S T
4 \ i
Al - A — — B
o o T 0 C j
' \\\///,, | z‘; i
e ~7 ! )
\-.—/ c/2 | 1 { — 55—
B 7
' {
f 1 VA4
A’G—— r” 1B75
BLATE SECTION X-X
MATERIAL:  7/16" STOCK ALUMINUM
ALLOY, GG—A=-250/4
FINISH:  ANCDIZE PER MIL—A-BE25,
TYPE 1, CLASS 2 BLACK
TABLE OF LETTERED DIMENSIONS
sze | A B | Cc | o | ¢ F 1 G | H J ¥
22 | 0O3E | 2017 | 5998 | 475 | 4875 /6897 | soc|c75 | c2s | soC |
NOTES
ALL DIMENSIONS ARE IN INCHES
5 UNLESS OTHERWIST SPECIFIED, TOLERANCES SHALL BE: 2 PLACE DECIMALS .02
3 PLACE DECIMALS +.01C
~.000
3 THREC THREADED HOLES EQUALLY SPACED ON A DIAMETER APPROPRIATE FOR THE
MOUNTING HARDWARE USED.
4. MOUNTING HARDWARE CLAMP ASSEMBLY PER MS17183 OR EQUIVALENT, DIMENSIONED

FOR THE PARTICULAR SERVOCOMPONENT.

FIGURE 5.

Standard test_fixture for size 23 or larger
servomotor—tachometer generators.
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NOTES: (FIGURE 6)

Where:

1. RD; is o ratio device which the indicated ratic associated
with the lowest measured specified speed in the speec range shall
be accurate to within £0.007 percent for integrating to"hometers
shall be accurate to within £0.1 percent for rate tachometers;
and shall be accurcte 1o within 0.5 percent for damping
tachometers.

2 Dqg is the some as RDj.

(N

K+ 390 is o quadrature—generating device that shifts the time-—
phase of E, 90 degrees =1 degree, and which must be
maintained to within 0.25 degree during lineority tests.

4. K is the gain of the device and must be known ond maintained
to within 0.01 percent.

5. V is o high impedance voltmeter of the type which is tuned
tc the fundamentol frequency. The response of the fiiter
shall be such that all frequencies above twice the fundamenta!
anc freguencies below one—hgalf the fundamental shall be attenuated
at least 40 decibels. V moy alsoc be a high—impedonce phaose-
sensitive type voltmeter and possess characteristics such that
the voltmeter quadrature—detecting oxis is within 89 1o @91 electrical
cegrees of the reference time oxis. The signa! input shall be

fitered ot the fundamental frequency, onc the filter shcll possess

the characteristic that the response at frequencies greater than

twice the fundamental be attentuated at least 40 decibels. The
maximum full scale sensitivity sholl be at leest 1 millivolt.

>

itp voltage of the

-
/.

@ is the electrical time—phase of the outpul voltoge, E.. with
respect to the time—phase of the primoryv energizing voitage, tp.

,,,,, _ L

K« ts the phase shitt of the t

chometer by definition.

Q
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volts g / ! AN /

180°

In—phase position error voltoge = o—(—b)

~

<

In—pnase oxis error voltage = o+(=b)

\90. “

Quoaroture— / v \ /
phase volts / \ ‘ /

(@]

2707

Quadrotlure—phase posilion error voltoge = o—(~b)
2

Quodrature—phase axis error voltage = a+(—b)
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10-32 UNF-28
X .75 IN DEEP
= - /N
A L4
@, -
N / AN
' SUPPORT - \ -
.50 -—/>\ N\ e B2 o ! et —
; / !
PLATE —_ rﬂ\\\ / s , \
ST T N\ 8875 6-32 UNC-24 w/NUT /TNy O\
<L 150 & CLEARANCE HOLE - T— - S —
\\\ \N BASE (4 PLACES) '
BASE —_ T PR J 75
25— & I NN | !
i RN . 5 /A o Q]
- i = SN e T _Lod4
B O ASCRNEE S T LA
578~ T RNERES ) R
}-— 125 ——f=—— 4625 — \ [ P ‘ -~
i 9.00 Neod ""1 375
' N §-32 UNC-28 X 25 DEEP
PLATE MATERIAL: ALUMINUM ALLOY, QQ-A-250/4 . !N BASE (2 PLACES)
BASE AND SUPPORT MATERIAL: LAMINATED PHENOLIC  .150 8 CLEARANCE HOLE THRU SUPPORT
COUNTERSINK TC .284 27 (4 PLACES)

S\

.
R
A

|

18
-HEN
h

L‘-—O—-’-

T B A= 4
[ -~
78 ’b;:— \ :/ S;AESLE (‘): LE‘T;RED o:msmr;s
T T Tl T '
X . 0% | C.376 |-———] 2.504 | ===~
/ '
____.m_-:@_ . }__“,. - 47:500 08 | 0501 |-———| 3.738} —~~~
Y S 11 | 0.626 | 0.057]| 3.988 [ 1.005
“
. 15 | 0.876 | 0.127 | 4.145 | 1.317
: 3.00
{\ 1 16 | 0.938 ]0.127 | 4.278 | 1.567
4 £ 23 | 0.938 | 0.187 | 4.805 | 2.012
. PR A N i
| i_ . \ \ 6-32 UNC-28
T 70 N\ T (4 HOLES)
\
\__ SEE NOTES 2 AND ¢
ALL DIMENSIONS ARC N iNCHES.
UNLESS OTHERWSE SPECIFIED, TOLERANCES SHALL BL: 2 PLACE DECIMALS %.02
3 PLACE DECIMALS +.01C
~.000
THREE THREADED HOLES EQUALLY SPACED ON A DIAMETER APPROPRIATE FOR THE

l

! 6.00 10-32 UNF-28B

| f— 300 —— 7 THROUGH PLATL

[V1gl] IMTIMf‘ H APnWADr HISED
i LRTAAES

1A WAL v oL,

MOUNTING HARDWARE CLAMP ASSEMBLY PER MS17183, OR EQUIVALENT,
DIMENSIONED FOR THE PARTICULAR SERVOCOMPONENT.

Servemotor—tachometer qenerator
structureborne noise test fixture.

FIGURE 8.
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