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DEPARTMENT OF THE NAVY
-

WASHINGTON, D. C. 20360

MIL-HDBK-224 (NAVY
27 Seuknber 196 J
PRECISION COMPONENTS

1. This standardization handbook has been approved by the Department of the Navy
andsupersedes Ordnance Pamphlet 17>5(First Revisjon Jdated2? April 1958 and changel
dated 8 February 1960. This edition includes many components which have been de-
veloped during the interim. Others have been removed. Synchros are now covered in
MIL-HDBK- 214 and MIL-STD-71 O.

2. This publication was appl”tied on 27 Sept. 1968for printing and inclusion in the
military standardization handbook series.

3. This document provides e n .t!i n ee rin% and technical dat~ on precision com-

ponents recommended for new ciesig, n as well n:. or, components procured for maincenancc
of exisr. ing equipments. Tht, h.]ndbook IS riot intende d to he rt”fervncerf in purchase

sF: ci!icat:rnl exrepr {o: infon :!-ioncl purp(!:;t”s . nor shall l{ ~up~rs~>~~ an} SP~CifIC~~-

tion requJrenlt_’nl S. De Laiied s~cciiicacic)n reauiremencs m,ay ix obcainec from, the pro-

curing agt:nuv. “

4. It is the Intention of the Engineering Division to maintain the cuncen[s O( t
book curren[ wlrh the state-o f-cornponen[ art. Page and Figure numbering has
laced to the various chapters so that each area of interest may he updated as

tis hand-

beer re-
che need

arises. Your interest ancl as:,istance is solicited. Recommendations, corrections. adcii -

tions or dc)ctions regarding the material in this handbook should be addressed to Com-

mander, haval Air Sys[ems Command. Engineering Division, Technical SUPPOrt Branch~
Components Section (AI F,-720J2), Washington, D. C. 20360.
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CHAPTER 1

INTRODUCTION

1.1 PURPOSE.

The purpose of this handbook is to provide the engineer with technical refer-

ence data on precision components for new design, and on components required for

maintenance of existing equipments. f’recision cOm POnen Cs for new design are listed

in WR-40. Procurement requirements for the various components are specified in corre-
sponding specifications.

.

1.2 NoME+J~LATuRE6

Nomenclature is assigned by the Department of tllc Na~”y. The nomenclature
consists of the item name followed by a rype desi {’n at ion including a modifi-
cation Jecter and a part number. All precis ion con~p- n en [ s hating the, s,ame
nomenclature are mechanically’ and elec tric all:, intcr~hange~bie ior all rnlllLa.rj
applications.

1.3 REFERENCED DOCUMENTS.

Applicable documentation is re fe ren c e d for each precision component
which covers the general requirements applicable and describes the technical require-
ments for procurement and the procedures by which it will be determined that the re-
quirements have been met. The unique requirements for each component type are given
in specification sheets which are identified by the general specification number with a
suffix consisting of a slanr (/) and a number. (e.g. MIL-S-22820 /’l, etc. )

Items are identified by a military part number, Tht purpose of such identification*
is to preclude the possibility of awarding more than one Fecler:tl Stock Number (FSN) to
items which are interchangeable. Thus all items which have a milltary par: number will
be Riven the same FSN. This part number is made up of the specification number pre-
ceded by an M. Dash numbers indicate differences provided b~’ the specification. (e.g.
M22820/’l6-l).

WR-40 combines available information on resolvers, servomorors, tachometer gen-
erators, and servanotor-tacho meter generators. Standarci hardware is listed in MIL-
HDBK-214 and MIL-MDBK”~5.

Standard synchrbs for new design and for maintenance of existing equipments are
listed in MIL-HDBK-214. MIL-STD-71O establishes requirements for the selection of
synchros for use in milit~y equipments.

General information, fundamentals, and theory of resolvers is concained in MIL-

HDBK-218.

1,1

1
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CtiAPTE~ 2

AMPLIFIERS

The amplifiers described in this chapter consist mainly of packaged servo system

amplifiers.

.

2. lf’z.z
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CHARACTERISTICS

AMPLIFIER, RESOLVER

MK 74 MOD O

Number of channels . . . . . . . . . . . . . . . . .
Input voltage range . . . . . . . . . . . . . . . . .
lnpuc frequency . . . . . . ..- .“-.-.””.-
Power supply:

Plate supply voltage . . . . . . . . . . . . . . .
Plate supp}y power . . . . . . . . . . . . ..s.
Filament supply voltage . . . . . . . . . . . . . .
Filament supply power . . . . . . . . . . . . “ ~

Rotor output ~amplifier input . . . . . . . . . . . . .
Ambient [temperature range . . . . . . . . . . . . . .
Effecr of input voltage, frequency, and ambient temperature

change:
Time phase shift between input and rotor output,

varying input from 0.25 to 14.0 V rms . . . . . .
varying frequency from 380 to 420 Hz . . . ‘ . “ .

varying ambient temperature from -55 to 75° C . , . .
Rotor output amplitude variation,

varying input from 0.25 to 14.0 V rms . . . . . . .
varying frequency from 380 to 420 Hz . . . . . . , .
varying ambient temperature from -55 co 75°C . . . .

Weight . . . . . . . . . . . .“,.”..””..
Volume . . . . . . . . . . ..-.”-”’”””-

REFERENCES

Specification, development . . . . . . . . . . . . . .
Installation drawing . . . . . ● “ . . “ ● ● . . . .
Federal Stock Number (FSN) . . . . . ● ● “ “ ● . ● .
Qualified Products List (QPL) . . . . . . . . . . . 0

NOTES

For use with MK 4 MOD O Resolver.

2
0.25 [0 14 v

400 Hz

150 v
10.0 watts

6.3 v
9.3 watts

1
-55 [0 +75 degrees C

fo.2’
t 1.0’
tl. o’

* ().()()()3

? 0.0002
to. ool

15.0 Oz

14 cu. in

NAVORD OS 6477
WP Dwg 1349030

2.3

.

—
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AMPLIFIER, RESOLVER

M812S8/1-l

ELECTRICAL CHARACTERISTICS

D.C. power SUpplY
Output voltage . . . . . . . . . . . . . . . . . .
Ripple (peak topeak>max)”” o - - - “ “ “ - “ “ “
Power input . . . . . . . . . . . . . . . . . . .

Output voltage (open loop, nominal) . . . . . . . . . .
Gain(at 20 °C) . . . . . . . . . . . . . . . . . . .
Input voltage range (closed loop) . . . . . . . . . . .
input voltage range (open loop) . . . . . . . . . . . .
Frequency (closed ioop) . . . . . . . . . . . . . . .
Frequency (open loop). . . . . . . . . . . . . . . .
Input impedance (open loop) . . . . . . . . . . . . .
Phase shift (at resonance) . . . . . . . . . . . . . .
Internal noise (max). . . . . . . . . . . . . . . . .
Warm-up time(max) . . . . . . . . . . . . . . . . .

MECHNICAL CHARACTERISTICS

Operating temperature range . . . . . . . . . . . . .
Nono~rating temperature range . . . . . . . . . . . .
External connections

Pin A resolver excitation

B input

c signal ground

D power ground

E d.c, power supply

F spare

Weight (Max)..*..””*”. ‘ “.-”.....
MTBF. .. O. OS OS.... “g” ”..’.’

REFER ENCE$

Specification . . . . . . . . . . . . . . . . . . . .
Installation drawing. . . . . . . . . . . . . . . . .
Federal Stock Number (FSN) . . . . . . . . . . . . .
Qualified Products List (QPL) . . . . . . . . . . . .

NOTES

For use with MK 4 MOD 1 Resolver

?58
3

1.82

20
3500
0-26
04(3
~.~?

285-515
390,000

180
1

1.5

-55 co +85
42 to +125

v
mV

watts
v rms

V rms

mv rms

kH :
Iiz

ohms
degrees
mV rms
second

degrees C
degrees C

10.5 Oz

1000 hours

MIL-A-81258fl(WP)

2.5

.

I

-
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ELECTRICAL CONNECTOR TO MAIE
WITH MS3116-10-63

1
I

I
I

I

I

Figur. 2.2. Porf No. M812S8/1-l

2.6

.
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AMPLIFIER, SERVOMOTOR

MICROELECTRONIC 2WATTS

ELECTRICAL CHARACTERISTICS

200

60

Impedance
Input . . . . ..o””” o”” ● O.*””””-- 5-15

output . $ ● . ..” “ “ “ “ “ “ ““ “ “ “ “ “ “- 30-500

output
Voltage (rein) . . . . . .
Frequency . . . . . . .
Power(min) . . . . . . .

Power suppl)’ voltage . . . .
Power supply (max-no damage)
Phaseshifc . . . . ...”
Servomocor load option No. 1 .

Servomotor load option No. 2 .

36~2. . . . ● *-. .“”” “
dc to 10. . . . . . ..-” ““” *

. . . . .*** ..”” “

2;. . . . . . . . ..”” “
. . . . . . . . .“”” “

o- *15. . . . ..*. .“”” “
. . . 5000hms end to end ac impedance

500hms end to enddc resistance
. . . 5750hms end toendac impedance

100 ohms end to end dc resistance

MECtiANICAL CHARACTERISTIC

Ambient temperature range . . . . . . . . . . . . . . .
-S>to +100

Size . .. e........ . . ..””....”
. .375 by .375

Weigh [ (Max) . . . . . ...” . . . ****.--.”

REFERENCES

Specification . . . . . . . . -“.”....’.””’
installation drawing . . . . . . . . . . ...”....
Federal Stock Number (FSN) . . . . . . . . . . . . . .
Qualified Products List (QPL) ● ● . ● . ● . . . . ● ● ●

NOTES

DeveloDed under contract NOW 61-1053$

k OhtDS
ohms

V rms
kHz

watts
Vd:
~,’~i

degrees

degrees C
m

~vaila~le with voltage gains up to 1000.
Several choices of feedback ratios are offered on external leads to accommodate the
characteristics of the motor used.

2.7 -
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AMPLIFIER, SERVOMOTOR

3.5 WATTS

ELECTRICAL CHARACTERISTICS

Voltage gain . . . . . ..m ● “””””””””””.
Input voltage (Max) . . . ...” ““””””””””.
Impedance

lnput(small signal) . . ..e. ”~ ● Q””o”o”o
(large signal) ..o. .o .=”=” ““””””

Output (max) . . . . . . ..oo “o” ””.””..

output
Voltage (rein). .o. ..o. .O”.S””OO”O

Frequency . . . . . . . . . .“o”.”.”””-
Power (rein ) . . . . . . . . . “”””.””-.

Power supplJ! voltage . . . . . . . . . . . . . . . . .
Power supply (ma~ - no damage) “ . . “ o . Q o ● o “ .
Phase shift . . . . . . . . . . . . . . . . . . . . .

425
60

22
~

150

36
400
3.5
28

80
90

MECHANICAL CHARACTERISTICS

operating temperature range (mounting base) . . . . . . . -55 CO +105
Size . . . . . . . ..9. ”~” “.”” ”””” 1.14 X1-23 X3”15
Volume . . . . . . . ...” -...”oo””””- 3.6

External connections
Pin 1 output&O - Pin 5 tach. input

2, output~o + 6 signal input

3 power ground T +28vdc

4 signal ground Lc
Weigh t . . . . . . . . . . . . . . ” . ...-”..” 4.1

Construct ion type . . . . . . . . . . . . . . . . . . . Wire weld-encapsulated

v/v
v rms

k ohms
k ohms

ohms

v rms
Hz

watts
v CIC
v dc

degrees

degrees C
in

cu in.

Oz

NOTES

Developed by NAFI

Output terminals may be continuously shorted without incurring amplifier damage.

29
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MIL-!IDBK-224 (NAVY)

27 Sep-*r 1%8
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AMPLIFIER, SERVOMOTOR

MICROELECTRONIC
●

ELECT RICALCHARACTERl$ Tics (Tc ‘25°c)

Gain, signal in~t (rein) . . . . . . . . . . .
Impedance

Signal input . . . .. c... . . . . . .
Output (nominal) .oo. o.o. . . . . .

Input current

Quiescent (nominal) . . . . . . . . . . .
AC saturation (nominal) . . . . . . . . . .

Output voltage, at saturation (rein) . . . . . .
Phase shift . . . . . . . . . . . . . . . .
Efficiency. full load (rein) . . . . . . . . . .
Absolute maximum ratings

6 WATTS

. . . . .“

. . . . ..

. . . . . -

. . . . . “

. ..., ‘

. . . . ..

. . . . ..

. .. . .

input voltage (differential) . . . . . . . . . . . . . . ~ .
Load current . . . . . . . . . . . ...””.”.”..
Power out (resistive load of 50 ohms) . . . . . . . . . .
Power input to amplifier . . . . . . . . . . . ..O . . .. . . .
V~+andVE-..;””””” ““--O ””””;.,..
Power dissipated in ampilfier @ Tc = 1~ C . . “

MECHANICAL CHARACTERISTICS

MIL-HDBK-224 (NAW)

~ tip-~ 1969

500

lo~z
20

120
800

36
:15
$0

~o
1

50
75
37
25

Ambient temperature range (using specified heat sink) . .
-~: l,) +100

Size and con figuration . . . . . . . . . . . . . . . . .
External connect ic)ns

Pin 1 input ~1
2 grouncl *1
3 Outpur #l
4 y*+

5 Ou;put #2

Weight

NOTES

Developed under contract NOW 6>0477.

Pin 6 not used
7 ground #2
8 input 42
9 vB -

k ohms
ohms

mA
mA

v
degrees
percent

V rms
A

watts
watts

jr

watts

degrees C
per dwg

2.11

-
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MIL=HDBK0224 (MAW)
27 septm~r 1968

\

SOLDER LUGS
9LUGS LOCATEO ON
.500DIA 40” APART

\ r.093 DIA.
4 HOLES

~fl
o

70

0
0

687 .075

0 0*“@@o+
4’

h I
4

2.12

I
.

I
b
0

t-s

1.187

4

Figure 2.5. 6W~tS

.

p .04”
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MIL-HDBK-224 (MAW)

2’? Septmber I*

AMPLIFIER, SE RVOMOTOR

TYPE 2, CLASS 3, 28 V. D. C., 10 WATTS

ti81307/1-J

ELECTRICAL CHARACTERISTICS

Gain

SiKnalinput O........ . . . . . . . . . . .
T~chome~er input . . . . . . . . . . . . . . . . . .

input current (max)
Quiescent . . . . . . . . . . . . . .
At saturation . . . . . . . . . . . . .
Shorted output . . . . . . . . . . . .

impedance

S:gnal input . . . . . . . . . . . . .
Tachometer input. . . . . . . . . . .
Outpuc(max) . . . . . . . . . . . . .

Output voltage

At sawration . . . . . . . . . . . . .
Noise (Max) . . . . . . . . . . . . .

Phase shift . . . . . . . . . . . . . .
Amplifier bandwidth

Lower limit (max) . . . . . . . . . .

. . . . . .“

. . . . . . .

. . . . ..”

. . . . . . .

. . . . ..”

. . . . ..”

. ...* .“

. ...* ● “

. ...* .’

Upper limit (rein). . . . . . . . . . .
Harmonic voltage rejection ratio @1200 HZ
Full load efficiency (rein) . . . . . . . .

MECHMICAL CHARACTERISTICS

. ...* .“

. . . . ..”

. . . . ..”

. . . . . . .

Ambient cempe~tue range (mouting base) . .
Size and configuration . . . . . . . . . .
External connections

Lug NO. 1 compensation

2 signal input

3 tachometer input

1400
35

100
715

1000

22

29

40

40
0.5
90

300
500

18
50

mA
mA
mA

k ohms
k ohms

ohms

v
v

degrees

Hz
Hz
db

percent

4 tachometer ground

5 signal gcound

6 +28 v. C!*C.

7 output

8 power ground

-55 to +120 degrees C
. . . . ...

per dwg
. . . . . ..

input

9 output

10 spare

Weight (Max) ..,...... . “”...-.””
1.0 lb

2.13 -
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MIL-HDBK=224 (MAW)

27 S@@=- 1*

.

15 *
’232

n m

[~?l!l

.130 OIA MAX

7

I

t-
1.500 +

I

-+———— - +’+
.+—- ----&-
*O 00

WI() Ols

%--4
I

1.000

A I .750

—- 4
.325

&

SOLDER TERMINALS

L NO. 8-32 UNC-2A

I

(

.

-i

-1,750 ?.005

ear’”

1

CHASSIS MTG MOLES

Figure 2.6. Pun h. M8T307/1-l
.
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MILoHDBK-224 (NAVY)

27 S9ptomber 1968

M81307/1-l (Continued)

REFERENCES

Specification . .. o..... . . . . . . .. t”””
Installation drawing. . . . . . . . . . . . . . “ ● “ o
Federal Stock Number (FSN) . . . . . . . . - . . - . .
Qualified Products List (QPL) . . . . . . . . . . . . .

MIL-A-81307/l(wP)

NOTES

Developed by NAFI.

215/2.16

.

b
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MIL-HD8K-224 (NAW)

7? septembm 1%8

AMPLIFIER, SERVOMOTOR, MODULE

TYPE ~ CLASS 3, 28V DC 10 WATTS

ELECTRICAL CHARACTERISTICS

Gain

Signal input . . . . . ...@ ● O”OCOO .*-C” 1

Input current (max)
“Quiescent . .
At saturation .
Shorted output

impedance
Output (max) .

Output vol[age
A! saturation .
Y“ “.~ot’;e (max) .

Pha; e shift . .

. . . . . . . . . . .. ””- .. ”.’

45:. . . . . . ..** . . . . . ““.”.
530. . . . . . . . . . ,. ”.” . ...”

100. . . . . . . . . . . . . . . ..” . . .

36. . . . . . . . . . . . . . . . . ..”
0.5. . . . . . . . . . . . .“. ” .“.

o... . . . . . . . . . .... “.. ”
Full load efficiency (rein) . . . . . . . . . . . . . . .

~~

MECHANICAL CHARACTERISTICS

Ambient temperature range
(mounting base) . . . . . . . . .“. .“.”. “.. .-55t0 +120
Sizeand con figuraticm . . . ..9..lt0..... -.
External connections

Lug No. 1 input 1
2 input 2

3 Output 1
4 output 2
5 power ground

Weipht(max )........ ....””o...”..

NOTES

Developed b} NAF1
Must be driven by the 3.5 Watt servomotor amplifier, or equivalent. May be
Dowered from MS1338/1-l. 0.7 ampere power supply.

-)7

v/v

mA
mA
mA

ohms

v
v

degrees

percen[

degrees C
per dwg

Oz

Z17
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MIL-HDBK-224 (?4AW)

2’7 Wptenb= 1*

.

-....-

NO 6-32 NC-2

\

4 HOLES
.312 DEEP

f.145 \

I
4!5 1.125

Figure 2.7. 10 Watts

2.18

.125 -

.156IL 1.3oo~

r
I

B

I
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MIL=tlDBK-224 (NAVY)

27 septam= Iw

AMPLIFIER, SERVOMOTOR

TYPE 2, CLASS 2, 28 V. D. C., 30 WATTS

M81307/2-l

.

ELECTRICAL CHARACTERISTICS

Gain
Signal input . . . . . . . . . . . . . . . . . .
Tachometer input . . . . . . . . . . . . . . . . .

Input current (max)
Quiescent . . . -”””””--- ““’ ”----
Atsacuration . . . . . . . . . . . . . . . . . . .
Shorted output . . . . . . . . . . . . . . . . . .

impedance
Signal input... . . . . . . . . . . . . . . .

Tachometer input. . . . . . . . . . .
Outpur{max)....-.... . . . .

output voltage
Acsaruration . . . . . . . . . . . .
Noise (Max) . . . . . . . . . . . . .

Phase shift . . . . . . . . . . . . . .
Amplifier bandwidth

Lower limit (tnax). . . . . . . . . . .
Upper limit (rein). . . . . . . . . . .

Harmonic voltage rejection ratio @1200 Hz
Full load efficiency (rein) . . . . . . . .

MECH~l CAL. CHARACTERISTICS

Ambleat temperature range (mounting base}
Size and configuration . . . . . . . . . .
External connections

Lug No. 1 output

2 output

3 signal inpUt

4 signal input

5 +2g v. Ci. c.

. . . . . .

. . . . ..

. . . . . .

. . . . ..
. . . . ..

. . . . . .

. . . . . .

. . . . ..

. . . . . .

1400
35

100
715

1000

22

29
40

40
0.5
90

300
500

18
50

tnA
mA
mA

k ohms
k ohms

ohms

v
v

degrees

Hz
Hz
db

percent

-55 to +115 degrees C
. . ..- .

per dwg
. . . . . .

5.0 Oz
Weight (Max) . . . . . . . . . ““..

. . . . ...

2.19
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MI L-HDBK-224 (NAVY)

2’7 Septtsrlbeu I*
L

r’” ‘AX-I‘“ ‘AXI

1.40
MAX

Ii

\.72
MAX

4

-%:,-’ ‘oo---l .125 R>
I

Ii &.650+ +-w “484
2,25. 5

4
.242

E-

.840

I3}0
I

I

I
I 300

‘K
1

+ —.. -J
1-
.

.650

—. -L
) .31

MAX

184 DIA — ‘

\

1

MAX

6-32 UNc-2e
5 TPIDS MIN (3 HOLES)

.

(3 HOLES)

CHASSIS MTG HOLES

Fipr. 2.0. Port No. M813Q7/2=1

2.20
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M81357/2-l (cOd I’Wd)

REFERENCES

Specification . . . . . . ..$ .. OaOO*-OO
Installation drawing . . . . . . . . . ...00”=
Federal Stock Number (FSN) . . . . . . . . . . . .
Qualified Products Lisr (QPL) . . . . . . . . . . .

M L-HDBK -224 (NAVY)

2? Sep*l= 1%8

MIL-A-81307/2(WP)

NOTES

Must operate in conjunction with M81307/1-1, 10 watt semomotor amplifier. May be
powered from M813?A ‘2-1, 2.0 ampere power supply.

Developed h} NAFI.

.

2.21 /222
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MIL-HDBK-224 (NAvY)

27 septanber 1%8

AMPLIFIER, PARAPHASE, THIN FILM

ELECTRICAL CHARACTERISTICS

input 10 to 100 kH Z

Frequency .. a..*.*--- .O””””: 2 *,2 v mns
Amplimde . . . . . . . . . . . . . . . . . .

output
Rise time (t.) (max) (with 2 *.2 VrmS sine wave) . . . . .-—
Fall time (i;) (max) (with 2 +.2 v rm sine wave) . . . . .

(t, and tf are specified from 10z to 90z levels)
Mse width (with 2V sine wave, 20 kH z @ 25°C @50% level)

3
1.5

25 +J

psec

psec

psec

The rms max voltage of the algebraic sum of the outputs is 1 V rms @ 125°C @10 kH z.
Typically, it is . 15vnns@25°C@20kHZ”

.5
,-

Output Vce(sat), at-55°C . . . . . . . . . . . . . .
k

6
,.k

Supply voltage . . . .. c.... . . . . . . . . . . .

MECHANICAL CHARACTERISTICS

-55 [0 +125 degrees C
Operating temperature range . . . . . . . . . . . . .
Size and configuration ...”” . . -”..-....

per dwg

External connections
Pin 1 input

3 external capacitor if required (see note)
11 ground
17 Output al
180utput #2
l~B+

Pins 2, 4 thru 10, and 12 thru 16 not used
Weight

NOTES

For use at frequencies lower than 10 kHZ an external .01 ~fd capacitor can be
connected across pins 1 and 3.

2.23 --

I
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MIL=HD BK-Z24 (NAvY)

27 Sept=nhr 19~

~

Loo’ *

o.08”-

/~’f
0.53’

I
PA RAP HASE
A~PLlFlE6t

1

/

/

PIN lDENTt FICATION

Figuro 2.9. Paraphas* Amplifier

2.24
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MI L-ll~BK-Z4 (NAVY)

7? %ptmtnm 1%8

.

AMPLIFIER, 60 Mtiz IF

MULTI-STAGE MICROCIRCUIT

ELECTRICAL CHARACTERISTICS

Gainvariation(max) . . . . . . . . . . . . . . . .
3db (40 to 80 MHz)

Gain (nominal) Vcc = 4.6V @ It =20 mA . . . . . . . .
60 db

Impedance 50 ohms
Input .. o””-”**”*”’ ““”””””””” 50 ohms
output.....”””””” ““””””””””

Power dissipation (nominal) . . , . . . . . . . . . .
200 m watts

Power supply voltage . . . . . . . . . . . . . . . .
40 to 10 v

Power supply current . . . . . . . . . . . . . . . .
lo (0 50 mA

MECHANICAL CHARACTERISTICS

Sizr and configuration . . . . . . . . . . . .
Flat package 1 ~4 x i/8 in

External connections
Lead 1 input

2 no connection
*3B+

4 no connection
* ~ output collector (ac ground j

6 output emitter
7 no connection
8 3rd stage emitter
9 no connection

10 ~nd stage emitter

Package bottom is ground terminal

NOTES

Developed under contract NOW -65-0483-f.

● .002 pf capacitor to ground

2a25

I
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MIL-HDBK-224 (NAVY)

2’? Sep-ber 1%

OUTPUT COLLECTOR

~ ‘“’PUT

3
4

B+ 3

2

INPUT 1 I

AMX2 ?

e 3RD

9

● io 2ND

STAGE EMITTER

STAGE EMITTER

-

b

Figur02.10. 60 Mlfz lFAmplificr

2.26

Downloaded from https://www.everyspec.com



\

—

Downloaded from https://www.everyspec.com



-
MIL.HDBK-224 (NAVY)
27 Septan- 196$

CHAPTER 3

CONVERTERS, STATIC, SOLID-STATE

The converters described in this chapter are of the analog to digital and digital

to analog type using integrated circuits to the maximum extent possible consistent

- with the state-of-the-art.

-.
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MIL-tlDBK-224 (NAW)

2? 9epteKubeT Iw

CONVERTER, DIGITAL - SYNCHRO

\

-

ELECTRICAL CHARACTERISTICS

Input
Number of channels . . . . . . . . . . . ...””- 1

Digital data . . . . . . . . . . . . . . “ - 11 b~t Parallel blnav
Digital address . . . . . . . . . . . . . . . 4 bit Parallel blnar~
Analog reference . . . . . . . . . . . . 26V or 115V ac> 4~ HZ
Analog reference loading (rein) . . . . . . . . . . . . 20,000

Conversion time(max). . . . . . . . . . . . . . . .. . 30
Updating rate . . . . . . . . . . . . . . data indeflnltelY stored

output
Number of channels . . . . . . . . up to 16, modular in groups of 2

Output level (nom) . . . . . . . . . ...”..”. 11.8or90

Output loading for 11.8V synchros (rein) . . . . . 100 ohms line-line
for 90 V synchros (rein) . . . . 4M0 ohms line-line

Power 115V line-neutral . . . . 30, 4 ~ HZ

Power drain . . . . . . . . . . . . . . . . . . . . . 90

Resolution . . . . . . . . . .*”C”CSOOOO* 11

Accuracy . . . . . . . . . . .....””..... +1

MECHANICAL CHARACTERISTICS

Ambient operating temperature (from O to 30,000 ft) . . . . -55 to +71

Weight . . . . . . . . . . . . . .....o*s*”o 86

MTBF . . . . . . . . . . . . . . ......”””” 10, OOO

NOTES

ohms

psec

v

watts
bits
LSB

degrees C
lbs

hours

This equipment interfaces with the NTDS family of computers and can be made to inter-
face with similar equipment with different logic levels by substituting the appropriate
interface card.
This equipment contains a Go/No-Go self test.

Developed under contract N600(19)62471.
Final report available from DDC, AD No. 800381.

3.3

\

b

-
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MIL4+DBK-224 (NAW)

a 9epteJlQber 1968
Doto
11 bits

●

Address
Chonno!
4 bits .

output
Acknowledge

●

Output Doto
Raquoti

Syrtchro 9

Roforcnce
o

Digitol-

Synchro

Convort-r -
-

-
I
I
1
I

-

-

Synchro
Data

Ct4AN O

CHAN 15

i CARDS ACCESSIBLE FROM REAR
m

a

REAR

616

FRONT t

1 J 1 1
4

CABLES PLUG INTO FRONT

L

FRONT

Fi9u~.3. l. Di9ita/-synchmConv@~.r

3.4
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MIL-HDBK-224 (NAVY)

27 SqYtUnbOr Uw

CONVERTER, SYNCHRO - DIGITAL

ELECTRICAL CHARACTERISTICS

Input
Number of channels . . . . . . . . Up to32, modularin groupsof2

Digital address. . . . . . . . . . . . . . . 5bitparalle1 binary
Anaiog reference . . . . . . . . . . . . 26Vorl15Vac,400HZ
Analog reference loading (rein) . . . . . . . . . . . . 20,000

Conversion time(max) . . . . . . . . . . . . . . . la)
Synchrodaca . . . . . . . . . . . . 11.8Vor 90V line-line, 3wire
Source loading . . . . . Synchro loading not heavier than equivalent

50000hm line-line load with i2% unbalance
Slcv(ing rare-v:ill track synchros rotating at upto20rpm with no
degradation o( accuracy.

Outpu[

Numberofchannels .,.. . . . . . . . . . . . . . 1

Data . . . . . . . . . . . . . . . . . . . 11 bit parallel binary
Power, . . . . . . , . . . . . . . . 115Vline-neutral, 30,400 HZ

Power drain . . . . . . . . . . . . . . . . . . ● ● ●
30

Resolution. . . . . . . . . . . . . . . . . . “ ““ “ 11
Accuracy . . . . . . . . . . . . . . . . . . . . . - +1

ohms
pec

watts
bits
LSB

MECHANICAL Characteristics

Ambient operating temperature (from Oto30,WOft) . . . . -55L0 +71 degrees C

Weight . . . . , . . . . . . . . . . . . . . . . . . 105 lhs

MTBF. . . . . . . . . . . . . . . . . .. .“ . . . 10.000 hot r::

NOTES

This equipment interfaces with the NTDS family of computers and can be made to inter-
face with similar equipment with different logic levels by substituting the appropriate
interface card.

This equipment contains aGo/No-Goselftest.

Developed un:ier contract N6W19)624T~-
Final report zvailablefrc)rn DDC, AD No. 800381.
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‘“’”3’==+ I
=!Synchro Synchro -

Digitol

D

Doto

Refarence 11 bits
Converter

output
Acttnowiedge

External
Function

●

Chonnol
Address
5 bits

LOutput Dote
Request .

t--

Input Data
Request

i
CARDS ACCESSIBLE FROM REAR

REAR

6.16

FRONT

F“ ‘
‘-,,.

.

3.6
.

CA6LES PLUG INTO FRONT

I
L--- 25125

Fi9ure 3.2. SynCh9U -Dlgitol Convotior
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MIL-HDDK.224 (NAVY)

27 September 1968

CONVERTER, DIGITAL- ANALOG

ELECTRICAL CHARACTERISTICS

input
Numbcrof channels . . . . . . .
Digital input word

For synchro conversion . . . .
ForACconversion . . . . . .
For DC conversion . . . . . .

Address. . . . . . . . . . . .
External reference

Synchro and AC,400 Hz. . . .
DC. . . . . . . . ● . . . .

Conversion time (max) . . . . .
Updating rate . . . . . . . . .

output
Number of channels . . . . . . .
Synchro inputs . . . . . . . . .

. . . . . ● ✎✎✎☛ ● 1

.,..* 13bits, parallel, binary

. ...* 12 bits, parallel, binary

. ...0 12 bits, parallel, binary

. ..*. 4 bits, parallel, binary

*.**** ● ☛☛☛✝ 26

● **.9* •*~** +10
. . . . . .. *** ● 30
..* DC to 33 KC; digital storage

of each cttannel

up to 16, any type
j wir~, ‘tyPe.CX transmitter equiv.,
will drive up to 100 ohms, line-to-
line, equil’. to std. 11.8V, 400 Hz,
3 wire svnchro concrol transformer

AC, 400Hz (will drive a 5 K ohm resistive load]
DC (will drive up to a 10 K ohm resistive load) .

Power . . . . . . . . . . . . 115V line-neutral
Power drain . . . . . . . . . . . . . . . . .
Resolution

Synchro . . . . . . . ...=. ● 0W0W*
AC . . . . . . . . . . . . . . . ..”””

. . .
Ac!?u\a&-.(s~n~h~o: iC*a~d .D~l: : : : : : . . .

. . . . . 26

. . . . . flo

. . . . 3 t$, 400 HZ

. . . . . 40

.. **. 13 bits

. . 11 bits plus sign

. . 11 bits plus sign
+J. . . . .

Controi~.’ .’. .l . . . . . INPUT ACKNOWLEDGE and EXTERNAL
FUNCTION Per A-New 1830 Avionic
Computer ‘

MECHANICAL CHARACTERISTICS

En\~ironmencal requirements. . . .Designed to meet MIL-E-5400,
Weigh t . . . . . . . . . . . . =..**=***”**
Volume . . . . . . . . . . .......o”*o***

Dimensions (including handles) . . . . . . . . 17-1/4 x 10-1/4

NOTES

Class 2
26

1350
X 7-5/8

Vrms
v

psec

v
v

watts

LSB

Ibs

cu in.
in.

This equipment interfaces with the A-New 1830 Avionics Computerland can be made to
interface with other digital computers by substituting an appropriate interface module.

Each channel is capable of handling any analog signal via the insertion of proper
input/output modules.

This equipment contains a Go/No-Go self test.

Developed under contract N600(19)64558.

Final report available from DDC, AD No. 831813.

3.7
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CONVERTER, ANALOG- DIGITAL

ELECTRICAL CHARACTERISTICS

Input
Number ofchanneis . ...=. . ..=”.”” up to 16, ariy type

Synchro . . . . . . 3 wire, type CX transmitters, 400 Hz, 11.8 Vrms

AC . . . . . . . . 2 wire, 400 Hz, 26V, in phase with synchro ref.

DC . . . . . . . . 1 wire, potentiometer type transducer. Single
range of 10V. Ratio of input impedance to
signal is infinite.

Address . . . . . . . . . . . . ..””” 4 bits, parallel, binary

Controls . . . OUTPUT ACKNOWLEDGE, EXTERNAL FUNCTION,
INPUT ACKNOWLEDGE per A-New 1830 Avionics
Computer

External reference
Synchro and AC,400Hz . . . . . . . . . . . . . . 26

DC . . . . . . . . . . . . ..” O ● “=”+”= +10

Conversion time (max). . . . . . . . . . . . . . . . 100

Staleness . . . . . . . . . . ...”=.””=-” None

output
Number ofchanneis . . . . . . . . . . . . . . . . . 1

Digital output data uord
For synchro conversion . . . . . . . . . 13 bitst Par2~~elt b!nan
For ACcon~ersion. . . . . . . . . . . 12 bits, parallel, bmar}

For DC conversion . . . . . . . . . . . 12 bits, parallel, binary

Control words . . . . OUTPUT DATA REQUEST and INPUT DATA
REQUEST per A-New 1830 Avionics Computer

Power . . . . . . . . . 115 V line-neutral . . . . . . 34, 400 HZ
Power drain . . . . . . . . .
Resolution

Synchro . . . . . .. ~..
AC . . . . . . . . . . . .
DC . . . . . . . . . . . .

Accuracy (synchro, AC and DC) .

MECHANICAL CHARACTERISTICS
\

Environmental requirements, . .
Weight . . . . . . . . . . . .
Volume . . . . . . . . . . .
Dimensions (including handles) .

NOTES

40. ..** .. **. $*

13 bits. . . . . . . . . . ‘“
11 bits plus sign. . . . . .**~”

. ...0 . . . . . 11 bits plus sign
?2. . . . . . . . . . ..

Designed co meer MIL-E-5400, Class 2??
. . . . . . . . ● ✎ ✎ ✎

13;6. . . . .. . . . . . . .
. . . . . . . 17-1/’4 X 10-1/4 X 7-5/’8

Vrms

v
psec

watts

LSB

lbs
cu in.

in.

This equipment interfaces with the A-New 1830 Avionics computer and can be made to
interface with other digital computers by substituting an appropriate interface module.

A “rate correction” circuit corrects for “stalcvIess“ in synchro information signals.

Each channel is capable of handling any analog signal via the insertion of proper
input ~output modules.

This equipment contains a Go/No-Go self test.

Developed under contract N600(16)64558.

Final repor[ ava:iable from DDC, AD No. 831 813.

3.9
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CHAPTER 5

ENCODERS, SHAFT ANGLE TO DIGITAL

The encoders described in this chapcer are of the brush typ (MIL-E-8105O) and

brushless type (MIL-E-81321). A compilation of both types of encoders has been

published and is available from DDC, AD No. 486041. Developmentand evaiuationof

encoders which will u ltimately be listed as preferred items is underway. Micro-

electronic circuits are used in these encoders to the maximum extent possible con-

sistence with the state-of-the-arc. .

.

5.1;’5.2
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CHAPTER 4

COUNTERS

The counters described in this chapter have been designed for specific pur-
poses for which known commercial counters are not suitable.

\

-

4.)/4.2 —
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MIL-HDBK-224 (NAVY)

27 Septaaber 1968

\

COUNTER

MK 2 MOD O

CHARACTERISTICS

Range of indication . . . . . . .“”=”o”oQ.=0.
Shaft speed ratio: ltumofshaft COW . . . . . . . . . . .
Maximum allowable input shaft speed . . . . . . . . . . .
Finish of dial background . . . . . . “ “ - “ “ “ “ s “ “
Finish of numerals . . . . . . . . . . . . . . . . . . .
Finish of counter face. . . . . . . . . . . . . . . . . .
Weight . . . . . . . . . . . . . . . . ...””...

REFERENCES

lnsca\\a Lion drawing . . . . . . . . . . Q .O “ . . . -

General arrangement drawing . . . . . . . . . . . . . .

NOTES

0-360 degrees
1 degree

1800
dull bl~c;

engraved aluminum
dull black

4.4 d~

WP Dwg 675005
WP Dwg 675020

The purpose of this instrument is to receive a mechanical shaft rotation and to indicate
the total angle rotated in degrees and tenths of degrees from O to 359.9 degrees and teturn to

zero.

One revolution of input shaft equals one revolution of decimal drum.

4.3
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—

COUNTER

MK 3 MOD O

CHARACTERISTICS

Range of indication . . . . . . . . . . . . . . . . . . .
Shaft speed ratio: lturnof shafr COW...... . . . . .
Maximum allowable input shaft speed . . . . . . . . . . .
Finish of dial background . . . . . . . . . . . . . . . .
Finish of numerals .,... . . . . . . . . . . . . . .
Finis hof counter face..... . . . . . . . . . . . . .
Wei~ht, . . . . . . . . . . . . . . . . . . . . . . .

REFERENCES

lnstallati cmdra~i[~g. . . . . . . . . . . . . . . . . . .
beneral 2Jnangc7mc’nt drawing . . . . . . . . . . . . . . .

NOTES

0-360 degrees
10 degrees

1800 rpm
dull black

engraved aluminum
dull black

4.2 Oz

U’P t)w~
V’P Dwg

675022
6-’5O3O

The Purpose of this instrument is to receive a mechanical shaft rotation and to indicate

the total angie roLated in degrees from O to 359 degrees and return to zero.

One revolution of input shaft equals one revolution of unit drum.

.

4.5
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CHAPTER 5

ENCODERS, SHAFT ANGLE TO DIGITAL

The encoders described in this chapter are of the brush ty~ (MIL-E-8103O) and

brushless type (MIL-E-81321). A compilation of both types of encoders has been

published and is available from DDC, AD No. 486041. DevelOpmenCand evaluati~of

encoders which will u 1 timately be listed as preferred items is underway. Micro-

electronic circuits are used in these encoders to the maximum extent possible con-

sisrenc with the state-of-the-arc. .

.

S.1;’5.2
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MIL-HDBK-224 (NAVY)

27 septanti 1*
.. .

.

ENCODER, OPTICAL

SIZE 11-2 ‘3 SINGLE TURN

ELECTRICAL CHARACTERISTICS

Interrogation input impedance . . . . . . . . . . . . . 500 ohms

Interrogation waveform
Rise titne(max) 10% to%)% level . . . . . . . . . . .5 - psec

Pulse duration . . . . . . . . . . . . . . . . . 25 psec(max) 2 psec(min)

Interrogating Level . . . ● ● ● “ ● “ “ “ “ “ “ ● “ “ “ -.5 2.5 v

Noninterrogatinglevel . . . . . . . . . . . . . . . . . -4.5 ?.5 v

Power supply voltage . . . . . . . . . . . . . . . . . -5 v

Power supply current , . . . . . . . . . . . . . . . . 350 mA

-1.1Vdc or more positiveLogical ‘<one’.’ OUCPUC l~~e~ “ “ “ . . 0 0 I . - - s “ “ -4 ~ ~,dc or more ~egative

Logical “’zero’” output ~e~el “ “ s “ o ● “ 9 “ ● “ “ “ “ “ Zomo
interrogation (Max) . . . . . . . . . . . . . . . . . . Hz

Conversion time . . . ..o . . . . . . . . . . . . .
‘ 32 p sec

MECHANICAL CHARACTERISTICS

Weight........”””” ● *****
Code........~.”~+ ● 00”00
Total count...-..+”. . . .. O-”
Function . . . . . .. ~*. ..DCOOO
Resolution . . . . . ..*. ~ ....”””
Starting torque (max) . . . . . . . . . . “ .
Running torque (max) . . . . . - - . . “ . .
Running speed (max) . . . . . . . . . . . .
Slews peed(max) . . . . . . . . . . . . . .

Ambient temperature range (sea level) . . . - .
Ambient temperature range (5 C,000 ft) . . . . .

h4TBF . . . . . . . . .. ~..* ● ?””-
T’ermination . . . . ..o O .CO*-”OD
Accuracy . . . . . .. *~.=” “o.’==

4.5 Oz
● ..0.
Natural Binary-parallel
. . . . . 213 ~ 8,192 in one Cm

. . . Angular position

. ...0

. . . . .

. . . . .

. ..- .

. . . . .

. . . . .

. . . . .

. . . . .

. . . . .

. ..**

21?
.1

.03
20

~~()()

-55 to +80
-55 to +5s

10,000
13 Wires

q

in one turn
02 in.
oz in.

rpm
rpm

degrees C
degrees C

hours

quantum

NOTES

Developed under contract N600(19)62fJQ”

Can also be supplied with B- ground and all voltages given above five volts more positive.

5.5
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ENCODER, OPTICAL

SIZE 18-215

ELECTRICAL CHARACTERISTICS

Interrogation levels
Before interrogate . . . . . . . . . .

During interrogate . . . . . . . . . .
After interrogate . . . . . . . . . .
Rise and fall time (max) . . . . . . .

Output voltage levels (per Naval Tactical
output load conditions of not less than
ohms to ground)
Binaw zero . . . . . . . . . . . .
Bina~ one . . . . . . . . . . . .

output current, per bit . . . . . . . . .
Power required . . . . . . . . . . . .

Conversion time (max) . . . . . . . . .

MECHANICAL CHARACTERISTICS

Weigh t . . . . ..*. ”~” ● so*”

Code . . . . . . . . . . . . . . . .

Tocal count......”””” ““”-
Function ”.-o o’”” ““”””
Resolution . . . . . . . . -.”’.
Starting torque (ma):) . . . . . . . . . .
Running torque (max) . . . . . . . . . .
Running sp~’ed (continuous) ● Q ● - ● ● o
Slewspeed(max) . . . ● . ● “ ● ● ● Q
Ambient temperature range (sea level) . ●

Moment of inertia . . . . . . . . . . .

Ope=tional life b. O..... . . . .

Termination..~*.*””~” ““==
Accuracy.....*.=”= ““=”’

MULIYNRN

. 20 ~ sec pulse,
negative ievel

. ground ~ 1.5 V

. negative level

. 3 p sec

Data System Technical Note 233A with
3,300 ohms to -13.5 V and 200,~0

.

.

.

.

.

●

✎

✎

✎

✎

✎

✎

●

✎

✎

✎

✎

✎

open circuit > 300K
-is to +101

ii

-19.5 Co _~O.5 v at less thari
17.5 ml.

15 P ‘ec

8
Natural Binary-
parallel
-215 = 3~,7& for 64 turns

Angular position
29 in one turn

<

.0:

2 tc 1280
2000

->> co + 8’5
.07

40000 hours or
l& re~ol”tions

18 wires
g

7,’

m 1,,

02

Oz m.

02 1s1.

rpcrl
rpm

degrees C
oz in.2

least significant
bit

NOTES

Developed under contract NOW 63-081~-F.
An output gacing funcrion is included such that all output lines are disabled except

during ‘interrogate time. This allows many encoders to be connected to one interface

input buffer and gated merely by interrogating the selected encoder.

5.7
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MlL41D8K-224 MAW)

27 OeJptanbeTlw

GYROSCOPE, RATE INTEGRATING

M81168/’l

CHARACTERISTICS

W*******””’”””””” ““=’’0”0”s’’’7;=:
Winding configuration . . . . . . . . . . . .
Rated excitation 10.5 il.o v

start . . . . . . . . . . . . . . . . . . . . . . 9.021.5 v

run. . ● “ ● o ● “ ● ““” “ “ “ ““ ““ “
. . .

400 Hz
.*.*

‘re~~~encySpin”motor,”p~ckof~, ~oq~er”a~d”h~at~r”e~~itations shall resupplied from

same frequency source. 12,000 rpm

Angular velocity . . . . . . . . . . . . . . . . . .
ROtOrangularmOmencum . . . . . . . . . . . . . . .

2.Ox 104 gm-cmajsec
15 sec

Run-uptime(max) . . . . . . . . . . . . . . . . . 3.0 watts

Power consumption (max) . . . . . . . . . . . . . . 0.5 power factor K1.1

Pickoff four pole, variable reluctmce microsyn
Type . . . .. C.*” e-*” ““”. ;,, .OO o-1oo mA

Rated excitation . . . . . . . . . . . .
lmpedancc 9.9 + j5.O ohms

primary . ● ● . ‘ . “ . “ . “ . “’ .,” $-.”..,”.’ 213(,) +j4520 ohms

secondary . . . . . . . . . . . . . . 10 mVrms

Nullvoltage (Max) ...”... “.”.””::::’ 67 degrees

Phase shift **e.*.-.. . ..”. 1.. .O 26.5 mv/mr

Scale factor ccot. ..o . . . . . . . 5 percent

Linearity error (m~) ”*.*” . . . . . . . . . . .
at input angles of O, ~1, Q, and *3 degrees

Torquer

Type . . . . . . . . . . . . . . . . . .
four pole, variable reluctace microsyn

0-170 mA

Reference winding ●xcitation . . . . . . . . . . . . . 0-145 mA

Control winding excitation . . . . . . . . . . . . . .
Command rate scale f-to?, . . . . . . . . . . . . .

0.1000 mr/sec/ma 2

up to *5000 ma 2 inputs .189 percent

Torquer linearity error, . . . . . . . . . . . . . . .
at *WOO ma 2 input 225’0 mr/sec

Maximum command rate . . . . . . , . . . . . . . .
Impedance 130 + j282 ohms

reference winding=””. . . . ...”..... 188 + j302 ohms
controi winding . . . . . . . . . . . . . . . .

Downloaded from https://www.everyspec.com
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M81168/1 (Continued)

Temperature Sensor
Type.........+””” o..”””” resistance alloy wire

Scale factor . . . . . . “ . ● “ “ “ - “ “ ● ● “ ● “ 1.5 ohms /0 F

operating temperature resistance . . . . . . . . . . . 780 ohms

Inducedvolcage(max) . . . . . . . . . . . . . . . . 3.0 mVrms

Operating temperature . . . . . . . . . . . . . . . . 165 degrees F

Heaters
Power . . . . . . . .* .0 . 0 ● “ ● W* ● ● “ .

Warm-upheater(min). . . . . . . . “ ● ● ● o ● ●

75 watts

Standby heater . . . . . . . . .“..=”oc”oo 101 watts

Gyro Unit
Gyro scale factor . . . . . . . . . . . .

Input angular freedom (minj . . . . . . .

Characteristic time (maxi . . . . . . . .
Axis alignment:

Acceleration insensitive drift (max) . . . .
Acceleration sensitive drift (max res. ) . . .
Day to day stability (max) . . . . . . . .
Ambient temperature . . . . . . . . . . .
Operating life (rein) . . . . . ● ● ● o . s

~~ mv/mr. . . . . .
lj. ~ degrees. . . . -.
3.3 msec. . . . . .

OA orthogonal to mounting flange surface
within 1 milliradian.
1A aligned within tO.5 degree maximum of
the IRA notch when pickoff is at null.

60 deg/hr. . . . . .
45 deg/hr. . . . 4,
20 deg/hr. . . . . .

-40 CO +165 degrees F
● ...* .

2000 hours. . . . . .

REFERENCES

Specification . . . . . . . . . . . . . . . . . M!L-G-81168 ‘I A(C)S

Federal Stock Number (FSN) . . . . . . . . . . .
Qualified Products List (QPL) . . . . . . . . . .

NOT ES

Same as M81 168/2, except /2 has 185C F operating temperature.
Used in AN/S PG-49 and AN/SPW-2 series for TALOS.

6.5/’’6.6
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MIL-tlD6K-224 (MAW)

2’? 9e@QbQT I*

GYROSCOPE, RATE INTEGRATING

M81168/2

CHARACTERISTICS

Spin motor
Type . . . . . . . . . ● . “ ● ● “ o ● ● ‘synchronous’ ‘ysceresis
Winding configuration . . . . . . . . . . . . . . . . 3 phase

Rated excitation
10.5 +1.0 vstart . . . . ...-” -O-”.-””-””- “

9.0 *1.5 vrun. . . . . . . ● ““ c “O ““” o ● ● ● . - ●

Frequency. . . . . . “ “ “ ● . “ ● ● = ● ● ● * ●.- 400 Hz

Note: Spin motor, pickoff, torquer and heater excitations shallbe supplied from
same frequency source.

Angularvelocity . . . . . . “ ● . “ ● “ Q o “ “ ● o 12,000 rpm

Rotorangularmomentum . . . . . . . . . . . . . . . 2.0 x 104 gm-cm2/sec

Run-uptime(max). . . . . . . . . . . . . . . . . . 15 Sec

Power consumption (max) . . . . . . . . . . . . . . 3.0 watts

0.5 power factor M1.1

Pickoff
Type . . . . . . . . .“ ● “ ● ● * ● o ●

four pole, variable re~uctancemicrosyn

Rated excitation . . . . . . . . . . . . . . . . 0 . 0-100 mA

impedance
10.0 +j5.O ohmsprimary . . . . . . .“ “. w ““ . .. “ . “ . “

secondary 2080 +j4520 ohms

NullVoltage(max) . . . . . . . . . . . . . . . . . 10 mVrms

Phase shift . . . . . ● . . ● “. c Q “ ● ● Q ● .- 67 degrees

Scale factor . . . . . . . . “ . . . . . “ ● . + . . 26.5 mv/mr

LinearityerrOr(m$x) . . . . . . . . . . . . . . . . 5 percent

at input angles of O, d, Q, and tj degrees.

Torquer
Type . . . . . . . . . . ““ . s . . . . four pole, variable reluctance microsYn

Reference winding excitation . . . . . . . . . . . . . 0-170 mA

Control winding excitation . . . . . . . . . . . . . . 0-145 mA

Commmdratescalefactor,. . . . . . . . . . . . . . 0.1000 mt/sec/ma2

up to 25000 ma2 inputs
Torquer linearity error, . . . . . . . . . . . . . . . .189 Frcent

at +~o~ ma2 input

Maximum comm$nd rate . . . . . . . . . . . . . . . 2250 mr/sec

Impedance
reference winding
control winding

Temperature Sensor
Type . . . . . .

130 + ;282 ohms. . . . . . . . . . ““””. ‘
188 ? j302 ohms. . . . . . ..0. .“. *” . .

. . . . . . . . . . “O. . resistance alloy wire

. .
6.7
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MIL-I+DBK-224 (NAW)

m SOptenbeu 1*
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MIL=HDBK-224 (NAVY)

2“7 Septef!b= 1%8

M81 168/2 Continued)

●

Scale factor . . . . . . . . . . . . . . . . . . . . .
Operating temperature resistance . . . . . . . . . . . .
Induced voltage (Max) . . . . . . . . . . . . . . . . .
Operating temperature . . . . . . . . . . . . . . . . .

Heaters
Power

Warm-up heater (rein). . . . . . . . .“ c “.” ““
Standby header . . . . . . . . . . . . . . . . . . .

Gyro Unit
Gyro scale factor . . . . . . . . . . . . . . . . . . .
input angular freedom (rein) . . . . . . . . . . . . . .

1.5
780
3.0
18S

75
101

ohms /OF
ohms

mVrms
degrees F

.

watts

watts

mv/mr

degrees
msec

Characteristic time (max) . . . . . . . . . . . . . . .
~.u

Axis Alignment: OA orthogonal to mounting flange surface
within 1 milliradian.
1A aligned within iO.5 degree maximum Of
the IRA north when @ckoff is at null.

Acceleration insensitive drift (max) . . . . . . . . . . . 60 deg/hr

Acceleration sensitive drift (max res. ) . . . . . . . . . . 45 deg/hr

Daytoday stability (max). . . . . . . . . . . . . . . 20 deg/hr

Ambient temperature . . . . . . . . . . . . . . . . . . -40 to +165
degrees F

Operating life(min) . . . . . . . ..Q.0”...’o 2000 hours

REFERENCES

Specification . . . . . . . . .....”..” MIL-G-81168/2A(0S)

Federal Stock Number (FSN) . . . . . . . . . .

Qualified Products List (QPL) . . ● ● ● ● . - .

NOTES

Same as M81168/1, except /1 has 165° F operating temperature.
Used in AN/SPW-2 Series for TALOS.

6.9/6. 10
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MIL-tiDBK-~4 (MAW)

7? !30ptalmar 1*

GYROKOPE, RATE INTEGRATING

M81168/3

CHARACTERISTICS

Spin motor synchronous, hysteresis
Type . . . ..”. ””””oo “e::::..., 3 phase
Winding con figurat~on ● . . - ● ● ●

Rated excitation 10.5 31*O v
stare..*”””*** ‘-”””””””””” 9.021.5 v

run. . . ● “ ● ● = ● * “ ““ ““ ● “ ““ “ “
.

400 Hz

Frequency. . . . . . . . . . . . . . . . . . . . .
Note: Spin motor, pickoff,

.

torquer and heater exc~tations shall be supplled from

same frequency source. 12,000 rpm

Angular velocity . . . . . . . . . . . . . . . . .
Rotor angular momentum . . . . . . . . . . . . . .

2.0 x 104 gm-cm2/sec

15 sec

Run-up time(maxl . . . . . . . . . . . . . . . . 3.0 watts

Power consumption (max) o ● ● o “ “ “ “ . - . - “ o ~. power factor fO.1

Pickoff
Type.....+”””---””” ““”

four pole, variable reluctance microsyn
o-1oo mA

Rated excitation . . . . . . . . . ...”.”.”
Impedance 10.3 + j5*o ohms

primary...”””.-”.”” ““’ ””..: 2170 + j4520 ohms
seconda~ . . . . . . . . . . . . . . . . . . 10 mVrmS

Nullvoltage (Max) . . . . . . . . . . . . . . . . 67 degrees

Phase shift . . . . . . . . . . . . . . . . . . . 26.5 mv/mr

Scale factor . . . . . . . . . . . . . . . . . . . 5 percent

Linearity Error (max) . . . . . . . . . . . . . . .
at input angles of O. 21, L?, and f3 degrees.

Torquer
Type . ...””””.-
Reference winding excitation
Control winding excitation .
Command rate scale factor .

up to 35000 ma z inputs
Torquer linearity error, . .

at 35000 ma ~ input
Maximum command rate . .

four pole, variable reluctance microsyn
. . . . .*” .

0-145 tnA
. . .

● ***. .“”
0-145 mA

. ..*.. ***” ““
0.1000 mr/sec/ma2. ..**.. **. ““

.1S9 percent
. ..*.. =*” ““.

22 5(-J mr/sec
. ...=..-. ● “”

Impedance
reference winding
control winding

Tempe rature Sensor

Type....””

136 *j584
● . . . . .“.* .** “** 196 + j302****”” ‘... *** ““”

● ..1* 1. . . . ..” resistance alloy wire

ohms
ohms

6.11
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MIL-ttDBK-224 (MAW)

a Septmk 1*

M81 168/3 (ContinueO

Scale factor . . . . . . . . . . . . . . . . . . . .
1.44 ohms/T

Operating temperature resistance . . . . . . . . . . .
750 ohms

induced voltage (max). . . . . . . , . . . . . . . .
3.0 tnVrms

@perating temperature . . . . . . . . . . . . . . .
190 degrees F

Gyro Unit
Gyroscalefaccor. . . . . . . . . . . .
In-put angular freedom (rein) . . . . . . . .
Characteristic rime (max) . . . . . . . .

Axis alignment:

30 mvlrnr. ...* ●

7.0 degrees. . . . ● .
3.0 msec. . . . . .

OA orthogonal COmounting flange surface
within 1 milliradian.
IA located 45° CW, and SRA located 45°
CCW from centerline of notches (\’iewed
from terminal end).

Acceleration insensitive drift (max) . . . . . . . . . .
975 deg/hr

Acceleration sensiti~~e drift, mass unbalance . . . . . .
40 deg/hr

Day toda)’stabiliry fmax) . . . . . . . . . . . . . .
20 deg/hr

Ambient temperature. . . . . . . . . . . . . . . . .
45 to +190 degrees F

Operating life(min). .. o.. . . . . . . . . . . .
2000 hours

REFERENCES

Specification . . . . . . . . . . . . . . . .
. MIL-G-81 168/ 3A(OS)

Federal Stock Number (FSN) . . . . . . . . . .

Qualified Products List (QPL) . . . . . . . . .

NOTES

Used in AN/SPG-51 Series for TARTAR.

Does no( incorporate heaters.

6.13/6.14
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MI L-tIDBK-Z4 (NAVY)

27 se@anm W&

GYROSCOPE, RATE INTEGRATING

M81JW4

CHARACTERISTICS

Spin motor
Type . ..”” =o=*= O”” ““””””

synchronous, hysteresis

Winding configuration . . . . . . . . . . . . . . . .
3 phase

Rated excitation 10.5 il.o v
start . . . . . ● “ ● ● o ● ● “ “ ““ “*” “ “ “ SO * 1.5 v
run. . . . O“ ● “ ““o ● ● ● “ ““ ““ “ “ “ “ 400 Hz

Frequency. . . . . . . . . . . . . . . . . . . . . .
Note: Spin motor, pickoff, torquer and heater excitations shall resupplied from.

same frequency source. 12,000 rpm
Anguiarvelocity . . . . . . . . . . . . . . . . . . 2.OX 104 I?m-cmalsec
R~~~ranguiarmomentUm . . . . . . . “ . “ . . ‘ . . 15 sec
Run-uptime(max) . . . . . . . . . . . . . . . . .
Power consumption (max) ● . . . . . “ . . . . . . . 05

3.0 watts

. power factor 4.1

Pickoff
Type..*~”””**.e** “’.””

. four pole, variable reluctance microsyn

Raced excitation . . . . . . . . . . . . . . . . . .
0-1oo tnA

Impedance 10.3 + j5. O ohms

primary ..”””****” ““”” *”* ’.:2l7O+~45OO ohms

secondafy.o”””””” ● “”*.’*”””” 10 Invrms
Nullvoltage (Max) . . . . . . . . . . . . . . . . . 67 degrees
Phase shift . . . . . . . . . . . . . . . . . . . . 26.5 mV/mr
Scale factor . . . . . . . . . . . . . ..t. ..c
Lineari07erro r(max) . . . . . . . . . . . . . . . .

1 percent

at input angles of O, 21, Q, and fi degree $’.

e four pole, variable reluctance microsyn
● ..** ● “0”. . . . . ● “”””

Reference winding excitation . . . . . . . . . . . . .
0-150 mA

Conmol winding excitation . . . . . . . . . . . . . .
0150 mA

Command rate scale factor, . . . . . . . . . . . . .
0.1000 cnr/sec/ma~

up to *5000 ma 2 inputs
Torquer linearity error, - . . . . . . . . . . . . . . .

.283 percent

at ~5000 ma2 input

Maximum command rate . . . . . . . . ...””..
1500 mr/sec

impedance
reference winding
control winding .

Temperature Sensor
Type . . . . . .

136 + j280.. *** ●.. *.* ● ***” “ 196 + j3W. ...* ‘“. . . . .*. * “’

. . ..- “ . resistance alloy wire
. ...* ● “*..

ohms
ohms

6,15
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MIL-HDBK-244 (NAVY)
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M81168/4 (Continued)

Scaie factor . . . . . . . . . . . . . . . . . . . .
Operating temperature resist~ce s ● ● ● o ● “ ● “ ● “
induced voltage (max). . . . . . . . . . . . . . . .
Operating tempera~re . . . . . . . . . . . . . . .
Over temperature sensor, bellows switch

Open . . . . . ...””..” -*o””****
Close (rein ) . . . . . . . . . . . . . . . . . .

.
Heaters
Power

Warm-up heater (rein) . . . . . . . . . . . . . . .
Standby heater . . . . . . . . . .””””’.”.

Gvro Clnir
Gyro scale factor . . . . . . . . . . . . . . . . . .
Input angular freedom (rein) . . . . . . . . . . . . . .
Characteristic time (max) . . . . . . . . . . . . . .

1.6s
780
3.0
190

815
785

73
101

35.5
6.0
3.0

ohms /T-
ohms

mV rms
degrees F

ohms
ohms

watts

watts

mv/mr

degrees
msec

Axis ~~ignment: . . . . ~ ● . “ ●

. IA shall lie in plane of mounting flange surface
within d tnilliradian.

1A aligned within 4.5 milliradian maximum of
the IRA notch when pickoff is at null.

Acceleration insensitive drift (max) . . . . . . . . . . 60 deg/hr

Acceleration sensitive drift (rnax res. ) . . . . . . . . . 45 cieg/hr

Daytoday scability(max) . . . . . . . . . . . . . . 20 deg/hr

Ambient temperature (operating).. . . . . . . . . . . . +65 LO +165 degrees F

operating life(min) . . ..o. . . . . . . . . . . . 2000 hours

REFERENCES

Specification . , . . . . . . . . . . . . . . . MIL-G-81168/4A(OS)

Federal Stock Number (FSN) . . . . . . . . . .

Qualified Products List (QPL) . . ‘. . . . . . .

NOTES

Used in AN/SPG-Q5, Q5A and AN/SPG-55A, 55B for TERRIER.

6.17/6.18
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MI L-HDBK-224 (NAVY)

2? Septentb= X&

GYROSCOPE, INTEGRATING, DGGZS8A

(CERAMIC GAS-BEARING SPINMOTOR)

CHARACTERISTICS

Spin motor

Type . . . . . . . .

Winding configuration .
Impedance (phase) . .
Synchronous speed . .
Rotor angular momentum
Run-up time (max) . .
Power consumption (max
g-capability, 2G1OOOHZ

. . . . . . . . .

● ✎ ✎ ✎ ✎ ✎ ✎ ✎ ✎

● ✎✎✎☛ ✎☛☛✍

✎ ✎✎✎☛ ● ☛☛✎

✎ ✎✎✎☛ ● ☛✎✎

✎✎ 00. .*. .

). . . . . . . .
.,. . . ..1 $

synchronous (ceramic gas-bearing similar
co GG159 gyro)

3 phase. . . . . Q
43 + j85. . . . . . ohms

**.*. . 24,000

. . . . . . 3.5 x 104 gtn-cm 2/;eY
3.5 sec. . . . .*

6 watts. . . . . .
15. . . . . . !?

Pickoff (signal generator)
~ypc. . . . . . . . . . . . . . . . . . . dualsyi] (used on GG87), 16 pole stator,

El pelt? Cocor

impedance
primary . . . . . . . . . . . . ..00”0”o. 52 + jl&.1

secondary .. . . . . . ....~..o.s.* ●

1105 +jloo5
-L

Nullvoitage (Max) . . . . . . . . . . . . . . . . . . . y.4

%nsiti\’ity . . . . . . ..e. .+.....”.”” 26

Linearics error (Max) . . . . . . . . . . . . . . . . 1

ohms
ohms

mVrms
mv/rnr

percent
.

at input angles Up to t 3 degre~~

P > four pole, permanent magnet and moving. . . . . . . . .*. . .**’ .“”
coil

Impedance (dc resist.). . . . . . . . ., . . . . . . 193

S<?nsitivity, . . . . . . . . . . . . . . . . . . . 11.4

Command rate sensitivity . . . . . . . . . . . . . 2175

Secondary sensor
Type. . . . . . . . . . ...” . . . . . . ..thermalresis.o.
Temperature coefficient . . . . . . . . . . . . . . . >.9

Operating temperature resistance . . . . . . . . , . . 1400

Powcrrating @l~°C . . . . . . . . . . . . . . . . 1/8

Gimbal assembly ●

Constnction . . ..j. ..o . . . . . . . . . . . ceramic

Case assembly
Construction . . . . . ..t. .OIC..*OO integral, one-piece

Balance capsule
Construction . . ..o. .o. ..$- . microvernier, eutectic alloy

ohms
mr/sec /ma
deglhr/’rna

ohms /T
ohms
watt

6.19
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MIL-HDBK0224 (NAVY)
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MIL-HDBK-224 (NAV~

m Septanb= 1*

.

-—

RESISTOR, VAR~ABLE, WIREWOUND

PRECISION, LONG LIFE, LOW NOISE

STYLE RRP15

ELECTRICAL CHARACTERISTICS

Resistance (rnax total) . . . . . . . . . . .
Voltage, working, cont~uous (max) ● ● ● ● “
Power rating @40°C ambient . . . . . . . .
Resistance tolerance

Standard . . . . . ...”.” ““””
Minimum........”” “--”.

Function, output . . . . . . . . . . . . .
Linearity tolerance

Standiird . . . . . . . ...” ● “”+
Minimum . . . . . . . . . . ““”””

Electrical rotation . . . . . . . . . . . .

Electrical noise (max) . . . . . . . . . . .

MECHANICAL CHARACTERISTICS

Mechanical rotation . . . . . . ~ ● ● o ● ●

Torque, starting (max)
Single section ..0. .<e8 s*””*
Each additional section . . . . . . . . .

Rotational life.....=.. .“”’”.

SINGLE
TURN

150,0’00
250
2.0

+5
+1

linear

Al
~0.025

350
100

cont.

1.0
0.75

500,000

Ambienr temperature range . . . . . . . . .45 to +125
Temperature coefficient of resistance

element (Nichrome wire) . . . . . . . . - + 80

Weigh t . . . . . . . . . . . ......

REFERENCES

TEN
TURN

350,m
500
3.0

?5
fl

linear

tl
+0.025

3600
100

3600

1.5
1.5

200,000
45 to +125

+ 80

ohms
. v

watts

percent
percent

percent
percent

degrees
ohms

degrees

oz -in
oz -in

cycles
degrees C

ppm

Oz

Specification. . . . . . . . . “ ● s ●
MIL-R-81106/5(wp) MIL-R+llo6/6(wp)

Federal Stock Number (FSN) . . . ● ● ●

Qualified Products List (QPL) . . . . .

NOTES

MIL-R-81106/16(WP) and /17(wP) are similar to MIL-R-811W/5(WP) and /6(WP) except
that the resistance element material is precious metal wire having a temperature coeffi-
cient of + 240 ppm.

MIL-R-S1l Q6/23(WP) is similar to IbfIL-R-81106/5 (WP) except that the output function is
non-linear.

7.7
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RESISTOR, VARIABLE, WIREWOUND

PRECISION, LONG LIFE, LOW NOISE

STYLE f?RP18

.

—

EL ECTRICU CHARACTERISTICS

Resistance (max total) . . . . . . . . . .
Voltage, working, continuous (max) . . . . .
Power rating @40°C ambient . . . . . . . .
Resistance tolerance

Standard . . . . . . . . . . . . . . . .
Minimum . . . . . . . . . . . . . . . .

Function, outpur . . . . . . . . . ...”
Lineari~ tolerance

Standard . . . . . . . . . . . . . . . .
Minimum . . . . . . . . . . . . . . . .

Electrical rotation . . . . . . . . . . . .
Electrical noise (max) . . . . . . . . . . .

MECHMICAL CHARACTERISTICS

Mechanical rotation . . . . . . . . . . . .
Torque, starting (max)

Single section . . . .. o.. ..mo.
Each additional section . . . . . . . . .

Rotational life . . . “ “ “ “ “ “ “ “ “ “ 145 to +125

Ambient rem~rature range “ o - - “ “ “ “

SINGLE
TURN

200,000
250

3.0

*5
*1

linear

fl
~0.025

350

100

cont.

1.0

0.75
500,0’00

Temperature-coefficient of resistance +80
element (Nichrome wire) . . . . . . . . .

Weight..”””””*”**” ““”””

References

TEN
TURN

400,000
500
4.0

?5
:1

linear

~i
~0.025

3600
100

3600

1.5
1.5

200,000
-65 to +125

+ 80

ohms
v

watts

percent
percent

percent
percent
degrees

ohms

degrees

oz-in
oz-in

cycles
clcgrees C

ppm
Oz

Specification . . . . . . . . . . . . .
● MIL-R411M/7(wP) MIL-R41106/8(wP)

Federal Stock Number (FSN) . . . . . . .
Qualified Products List (QPL) . . . . . .

NOTES

MH--R4ll~/l8(WP) and /19(WP) are similar ta

that the resistance element material is precious

MIL-R411M/7(wP)
metal wire having a

and /8(WP) except
temperature coeffi-

cient of + 240 ppm.
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MlL-HDBK-224 (NAVY)

~ xb- 1%$-

RESISTOR, VARIABLE, WIREWOUND

PRECISION, LONG LIFE, LOWNOISE

STYLE RRPB

ELECTRICAL CHARACTERISTICS

Resistance (max total) . . . . . . . . . .
Voltage, working, continuous (max) . . . . .
Power rating @40°C ambient . . . . . . . .
Resistance tolerance

Standard . . . . . . . . . . . . . . . .
Minimum . . . . . . . . . . . . . . . .

Function, output . . . . . . . . . . . . .
Lineari~ tolerance

Standard . . . . . . . . . . . . . . . .
Minimum . . . . . . . . . . . . . . .

Electrical rotation . . . . . . . . . . . .
Electrical noise (max) . . . . . . . . . . .

MECti~l CAL CHARACTERISTICS

Mechanical rotation . . . . . . . . . . ● .
Torque, s~rting (max)

Single section . . . . . . . . ..s O”
Each additional section . . . . . . . . .

Rotational life . . . 0 “ “ ● “ “ “ “ “ - “45 to +125

Ambient temperature range . . . . . . . .
Temperature coefficient of resistance

eiemenr(Nichrome wire) . . . . . . . . .
+ 80

SINGLE
TURN

2s0,000
250
4.0

55
*1

linear

il

tO.025
350
100

cont.

1.0
0.75

500,000

TEN
TURN

500,000
500
5.0

f5
+1

linear

31
~0.025

3600
100

3600

1.5
1.5

200,000
-65 [o +125

+ 80

ohms
. v
watts

percent

percent

percent

percent

degrees
ohms

degrees

oz -in
oz -in

cycles
degrees C

ppm
Oz

Weight . . . ..”.....” .’ . . .

REFERENCES

Specification. . . . . . . . . . . . .
. IdIL-R431106/9(WP) MIL-R41106/10(WP)

Federal Stock Number (FSN) . . . . . . -
Qualified Products List (QPL) . . . . . .

NOTES

MIL-R$l lti/20(WP) and /21(WP) are simihr to MIL-R-811ti/9(WP) and /lO(WP) except
that the resistance element material is precious metal wire having a temperature coeffi-

cient of +240 ppm.

7.11
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MIL-HDBK-=4 (NAW)

~ -b’? 1*
—

RESl~OR, VARIABLE, WIRE~UND

PREC190N, LONG LIFE, LOW NOISE

STYLE RRP30 (SINGLE TURN)

ELECTRICAL CHARACTERISTICS

Resistance (maxtotai) . . . . . . . . . . . . . . . . .
Voltage, working, continuous (max) . . . . . . . . . . . .

Power rating @40°C ambient . . . . . . . . . . . . . . .

Resistance tolerance

Standard . . . . . . . . . . . . . . . . . . . . . .
Minimum . . . . . . . . . . +.-......””.

~unction)output co. .9 QGOW .000.. . . . .
Lineariry to~~rance

Standard . . . . . . . . . . . . . . . . . . . . . .
Minimum. . . . . . . . . . . . . . . . . . . . . .

Electrical rotation . . . . . . . . . . . . .. O”..”

Electrical noise (max). . . . . . . . . . . . . . . . . .

MECNMICAL CHARACTERISTICS

325,000
250
6.0

?5
:1

linear

:1
tO.025

350
100

Mechanical rotation..”.. . . . . .=...”..”
. continuous

Torque, starting (max) 1.5
Single section . . . . . . . . . . . . . . . . . . . .
Each additional section. . . . . . . . . . . . . . . .

1.25
500.000

Rotational life . . . . . . . . . . . . . ...0... . :45 (0 +125
Ambient temperature range . . . . . . . ● . . “ . . .
Temperature coefficient of resistance . . . . . . . . . . “ +80

elemerlt (Nlchrome wire). . . . . . . . . . . “ . . . “
Weigh t . . ..” . . ..o - . .””.”””.””..

REFERENCES

ohms

v
watts

percent

percent

percenf

percent

degrees
ohms

degrees

oz-in
o z-in

cycles
degrees C

ppm
Oz

MIL-R-81106/ll(wP)
Specification . . . . . . . . . . . . . . . . . . . . . .
Federal St~k Num&r(FSN). . . . . . . . . . . . . . .
Qualified Products List (QPL) . . . . . . . . . . . . . .

NOTES

MIL-R-811W;/22(WP) is similar COMiL-R-811W/ll(WP) excepc that the resistance element
material is precious metal wire having a temperature coefficient of + 240 ppm.

.7.13
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CHAPTER 6

POWER SUPPLIES
.

The power supplies described in this chapter have been designed to meet

specific requirements of fire control systems or components.

8.1/8.2

I
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MIL-HDBK-Z24 (MAW)

27 9qYtd= I*

POWER SUPPLY

MK 47 MOD I

ELECTRICAL CtiARACTERIS~CS

Input 25.0 to 29.5
V0ita2e ..00””””””* ● “””””””””””
Current . . . . . . . . . . . . . . . . . . . . . . .

output

Voltage, 3 phase3 wire
Ph=eBC. . . . . . . . . . . . . . . . . . . . .
PhaseAB. . . . . . . . . . . . . . . . . . . . .
PhaseCA. . . . . . . . . . . . . . . . . . . . .

Frequency. . . . . . . . . . . . . . . . . . . . . .
Phaserota[ion. . . . . . . . . . . . . . . . . . . .
Racing

Three phase. . . . . . . . . . . . . . . . . . . .
Single phase. . . . . . . . . . . .1 . . . . . . .

TotalVA not to exceed 100, ●xcept for5mlnute
perid with 150% overload

Load power factor (reactive) . . . . . . . . . . . . . .
Harmonic content, total (max). . . . . . . . . . . . . .

MECHANICAL CHARACTERISTICS

~eight(max). . . . . . . . . . . . . . . . . . . . .

REFERENCES

lnsCallationdmwing. OOo” . . .. 0000 O=-..
Geneml arrangement dmwing. . . . . . . . * . . . . .
FedemlSrockNumhr(FSN) . . . . . . . . . . . . . .
Qualified Products List(QPL) . . . . . . . . . . . . .

?401 ES

14.0

115
115
115
400

ACB

30 to 100
0 [050

0.4 too.8
10

19.5

WP Dwg
WP Dwg

V d.c.

amps

v
v
v

Hz

VA
VA

percent

lb

675139
675142

8.3

Downloaded from https://www.everyspec.com



MlL=HDBK-224 (NAvY)

27 fkptiti~ 1968

.

POWER SUPPLY

TYPE z CIASS 2,28V, 0.7 AMP

M81338/1-l

ELECTRICAL CHARACTERISTICS

input 380 to 420
Frequency.”””-.”””” “o---””””:;: lo~ to 124

Voltage . . . . . . . . . . . . . . . . . . . . or 24 to 28

MECHANICAL CHARACTERISTICS

Ambient temperature range (mounting base) . . . . . . . . -55 tO -1(IU
Size and configuration . . . . . . . . . . . . . . . . .
External connections

Lug NO. 1
?

+28r d.c. output

115 v 400 cps input
A

3 26 1 400 cps input

4 input ground

> no connection

( OUt FUt ~rou~d

rl(l connection

Weigh t (ma:\ ) . . . . . . . . . . . . . . . . . . . . .

REFERENCES

Specification of...”.”. ..”..”””;:::

Installation drawing . . . . . . . . . . . . . “
Federal Stock Numkr (FSN) . . . . . . . . . . . . . .

Qualified pr~ucrs List (QPL) . . . . - . . . . . . . .

.
Hz

v

v
A

m\i

ohms

degrees C
per dw~

1
J . ~: lb

MIL.-P431338!1(WP)

.

NOTES

— 8.5
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MIL.HD8K-224 (NAVY)

~ gqJta!!burl*

.

POWER ‘SUPPLY

TYPE z U-ASS 2,~t 2.0 AMP

I&81338/2-~

ELECTRICAL CHARACTERISTICS

Input 380 CO 420 H7
. . .

Frequency...”””””””” ‘“~::~::o.. 103 to 124 v

voltage . . . . . . . . . . . . . . or 24 to 28

27.44 C028. %
v

output .. **” “ A
Volta ged.c. do+”””””- ““””: $..,.,. () C02.O

Current . . . . . . . . . . . . . . .
25 mlV

Ripple, pea~tOpeak(max)” “ “ “ “ ‘ “ “ - . ~ j 1 I ;
2 ohms

impedance, ac800Hz(max) . . . . . , . . .

MECHANICAL CHARACTERISTICS
-55 [0+$5 degrees C

Ambient temperature range (mounting base) . . . . . . “ . per dwg

Size and configuration- . . . . . . . . . . “ . . . “ .-

External connections
Lug No. 1

+28 V d.c. OUtPu[

7 115 v 400 cps input
&

3 26 v 400 cps input

4
input ground

5
no Connection

6 output ground

7 no connection
. . .

weight(max~....-.... . ..””.’”.

REFERENCES

3.0 lb

MIL-P-81338/2(WPl. .
Specification o”. -”=”o ●“””” .” UJI IO.
Installation drawing. . . . . . ● . ● “ ● .
Federal Stwk Number (FSN) “ ● . ● ● “ ● “ - “ . ● ● ~
Qualified products List (Qp~) . . . . . . ● . . . . .

NOT-,

8.7
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MtL-tiDBK-224 (NAW)

2? Septentmr 1%8

DGG258A (Continued)

.

Normal excitations
Spin motor, per phase

start . . . . . .
run . . . . . .

Torque generator . .

@400 Hz
. . . . . . .. **. .* **- ●

✎ ✎ ✎ ✎ ✎ ✎✎☛ ✎ ✎✎☛ .**J

. . . . . . ...* . ..** J

36 v
28 v

() f 150 rnA dc
0[0 115 V, ac or dc

20 mA
Operating and control heaters . . . . . . . . . . . -

,Primary sensor (max) . . . . . . . . . . . . . . . .

Heaters
Operating remperarure impedances

Warm-up heater . . . . . . . . . . . . . . . . . .
Control heater . . . . . . . . . . . . . . . . . .

Gyro Unit
Gyro transfer function . . . . . . . . . . . - . “ “
input axis freedom (rein) . . . . . . . . . . . . . .
Timeconstant . . . . . ..~ ......~.~+.
Input axis alignment . . . . . . . . .. +90’ ● ’
Fixed torque . . . . . . . . . .....~=””””
Mass unbalance . . . . . . . . . . . . . . ...*
Damping . . . . . . . . . . . . ....~””.”~
Ambient temperature . . . . . . . . . . . . . . . .
Operating life(min) . . . . . . . . . . . . . . . . .
Weight (gyro plus cable) . . . . . . . . . . . . ..”

REFERENCES

Specification

Federal Stock Number (FSN)

Qualified Products List (QPL)

NOTES

Developed under contract NOW 63- 0R30C

Mechanically interchangeable w~th the GG14M (used in the MK 7?I MOD I Director
for Tartar). interchangeable with M81168/3.

ohms
ohms

19.5 mv/mr
~?.-) degrees

.004 sec
3.5 min
-13 deg/hr

3*3 deg/hr
57,000 D-cm/rad-sec

degrees F
hours

1.35 lb

-.
6.21/6.22
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MILHDBK=224 (NAW)

2’7 Septcanber 1968

GYROSCOPE, RATE INTEGRATING

GG 250 A-11

CHARACTERISTICS

Spin motor
Type.....=”=”.=”=” ● “”” Synchronous

Winding configuration . . . . . . . . . . . . 2 phase

Rated excitation (900 Hz) . . . . . . . . . . 6,5 ~5 v

Raced current . . . . . . . . . . . . . . . 280-430 tnA

Impedance
Phase........”.”” ““”+” 5.4+j 14.8 ohms

Tots]. . . . . . . . . “ “ ● .“ “ “ “ .
Run-uptime(max) . . . . . . . . . . . . .

Gimbal
Anisoclasticity(max) . . . . . . . . . . . .

Signal generator
Type . . . . . . . . . . . . . . . ● “ .-
Ratedexcitation(9~Hz) . . . . . . . . . .
impedance, primary . . . . . . . . . . . . .
Po-wer consumption (max) . . . . . . . . . .
Resistance (moving coil) . . . . . . . . . .

Torque generator
Type . . . . . . . . . ...* ● +””-.
Resistance . . . . . . . . . . . . . . . .

Temperature regulator (if heater is used)
Types (optional) . . . . . . . .eiChera temperature
Resistance (if sensor is seiecced) . . . . . .

Heater (use is optional)
Power source (4 00 Hz)

Power (max) . . . . .
Resistance (rein) @ 22*C . . . ● . . . . . .

. . . . . . . . . . ●

✎ ✎ ✎ ✎ ✎ ✎ ✎ ✎ ✎ ✎ ✎

‘+Gyro sca e factor (over range O co t 90 deg/see)
1350 ohm series corquer resistor . . . . . .
500 ohm series torquer resistor . . . . . .

Linearity error (max)
O - 5 deg/secanguiar rate. . . . . . . . .

5-60 deg/sec angular rate ● . ● . . “ ● ●

60-90 deg/sec angular rate

20t3 ohms
30 sec

.00045 deg/sec/g2

AC moving coil
255.5 ? .5 v

229 + j 3?5 CO 391 +j444
1.5 watts

340 * 50 ohms

d’Arsonval

203- 12% ohms

sensor or a thermostatic device
780 ohms

115 v
175 watts

50 ohms

1 Vdc/deg,isec
0.5 Vdc/deg ‘see

.

.02 deg/sec or 1% of true rate,
whichever is greater

1% of true rate
2% of true rate

6.23
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b

T
I .470

L

sEE DETAIL“A”7 ~oRIENTATION

●

..— ----—- -— 1

{T A ,-; BROWN 1 1
OUTPUT SIGNAL GRD ,

1

SIGNAL
‘T: RED

I
sECONOARY GENERATOR

29.5v 900 CPS, REF
6.5V 900 CPS, f?EF

POWER GROUND
6,5V 900 CPS, REF

90” LEAD

{
TOROUER GRD

,

I g

1
I

: BLUE
)VIOLET TEMP SENSOR

2,

toPTIONAL) \
; GRAY \
; WHITE

\
\

1 MiiTiiR
I
a TOROUER GENERATOR

b;BLACK I

,: BROWN -
(

OPTIONAL HEATER
As REQUIRED
HEAT PERFORMANCE

HEATER

I
I

I
I
I

Fj9vre 6.6. GG 250 A-l?

6.24
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MIL-HDBK0224 (NAVY)

2’7 September 1%8

GG 250 A-n (Continued)

Zero rate uncertainty, in ea. of 6 gyro positions (max) . . *.02 cleg/’sec

Cross-coupling (max) . . . . . . . . . . . . . . . . *1% of full input rate

Hysteresis (max). .t$oo”g .-WCOOOOOQ .02 deg/’sec

Operating life(min). . . . . . . . . . . . . . . . . 2000 hours

Storage life (rein)@ 42 to +95°C . . . . . . . . . . . 5 yea rs

Weight (excluding cable and connector) . . . . . . . . 210 grams

REFERENCES

Specification .moe. o.. . . . . . . . . . . . MIL-R--23750

Federal Stock Number (FSN) . . ● “ “ “ ● “ “ ● ● “ ●

Qualified Products List (QPL) . . . . . ● . . . 0 ● ●

NOTES

Used in AN/ APG-59 and AN/ APQ-72f100 radar sets.

6.25/6.26
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MIL-HDBK-224 (NAW)

27 septmberlw

CHAPTER 7

POTEF/’WOMETERS (VARIABLE RESISTORS)

kThe precision, wirewound rnon-wirewound, tong life, low noise potentiometers
(variable resistors) described ‘ this chapter have special requirements on rota-
tional U fe, electrical noise, an

1

temperature coefficient of resistance. They in-
corporate movable electrical cent cts of a precious metal, lubricated to minimize
wear and signal noise, a resiscanoe element of Nichrome Alloy or better, and are
(a) either single or ten rum (b) lin~nr or non-linear function and (c) single-seccion
or mulcisection (ganged).

7.1/7.2.
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MIL41DBK-224 (NAW)

2’7 septcmlw 1%8

RESISTOR, VARIABLE, WIREWOUND

PRECISION, LONG LIFE, LOW NOISE

STYLE RRP09

ELECTRICAL CHARACTERISTICS

Resistance (max total) . . . . . . . . . .
Voltage, working, continuous (max) ● ● ● + “
Power rating @40°C ambient . . . . . . . .
Resistance tolerance

Standard......~~~~~” ““””
Minimum . . . . . ..*”~” ““””.

Function, output . . . . . . . . . . . . .
Linearity tolerance

Standard.......””””” .“’”
Minimum . . . ..o. ”o”” “-”””

Electrical rotation . . . . . . . . . . . .
Electrical noise (max). . . . . . . . . . .

MECHANICAL CHARACTERISTICS

Mechanical rotation . . . . . . . . . . . .
Torque, starting (max)

Single section . . . . . . . . ..*o.
Each additional section . . . . . . . . .

Rotationa! life . . . . . . . . . . . . . . . .

SINGLE
TURN

100,000
250

1.25

*5
?1

lines r

?1
~().()25

350
100

cent.

0.50
0.35

500,000

Ambient temperature range . . . . . . . . .+> to +125
?emperarure”c oefficient of resistance

elemen[ (Nichrome wire) . . . . . . . . . + 80

Weighr . . . . . . .. *~.” ““””~

REFERENCES

TEN
TURN

125,000
500
2.0

??
il

linear

il
20.025

3600
100

3600

1.0
1.0

200,000
4:5 [0 4125

+ 30

. ohms
v

watts

percent
percent

percent
percent

degrees
ohms

degrees

oz -in
oz-in

cyc Ies
degrees C

ppm
Oz

Specification . . . . . . . . ● “ “ . ● ● ‘lL-R+1~06/l(wp) MIL-R-81106/2[WP)”

F“ederal Stock Number (FSN) . . . . . . .
Qualified Products List (QPL) . . . . . .

NOTES

MIL-R-81106/12(WP) and /13(WP) are similar to MIL-R-81106/l(WP) and /2(WP) except
that the resistance element material is precious metaI wire having a temperature coeffi-
cient of +240 ppm.

7.3
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RESISTOR, VARIABLE, WIREWOUND

PRECl~ON, LONG LIFE, LOW NOISE

STYLE RRP11

ELECTRICAL CHARACTERISTICS

Resiswnce (max total). . . . . . . . . . .
Voltage, working,cmt~nous (max) “ c ● ● “

Power rating @40°C ambient . . . . . . . .
Resistance tolerance

Standard.....”””””” ● o*”
Minimum...=””--”” ““s*.

Function, output .””.... . . . . . .
Lineariry tolerance

Standard . . .. ~”””.”” ““””
Minimum . . .. c”*.”* “.”””

Electrical rotation . . . . . . . . . . . .
Electrical noise (max) . . . . . . . . . . .

MECHANICAL CHARACTERISTICS

Mechanical rotation . . . . . . . . . . . .
Torque, starting (max)

single section . . . . . . . . . . . . .
Each additional section . . . . . . . . .

Rotational life . . . . . . . . . . . . . .

SINGLE
TURN

125,000
250
1.5

t5
Y1

linear

21
t 0.025

350
100

cont.

0.75
0.50

500,000

Ambient temperature range . . . . . . . . .A5 to +125
Temperature coefficient of resistance

element (Nichrome wire) . . . . . . . . . +80

Weight . . . . ...”.”-” ● 0-00

REFERENCES

TEN
TURN

200,000
500
2.0

?5
?1

linear

tl
t 0.025

3600
100

3600

1.25
1.25

200,000
-65 to +125

+80

ohms
v

watts

percent
percent

percent
percent

degrees
ohms

degrees

oz -in
oz-in

cycles
degrees C

ppm
Oz

Specification.......”” “OCOO hlsL-R411M/3(wP) MIL-R-81106/4(w

Federal Stock Number (FSN) . . . . . . .
Qualified Products List (QPL) . . . . . .

NOTES

MIL-R-811ti/14(WP) and /15(WP) are similar to MIL-R-811~/3(WP) and /4(WP) except
that the resistance element material is precious metal wire having a tempemturc coeffi-
cient of +240 ppm.

7.5

Downloaded from https://www.everyspec.com



MIL-HDBK-~4 (NAw)

27 ~pt~ber 19&

@---J

r-’t+-T
d~ ‘-—

LIJ— --
--—-l-—- -m I

,A— II I

d-
1

za
?
u
-1 i

I

i

7.6

Downloaded from https://www.everyspec.com



MIL41DBK-224 (NAVw
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RESISTOR, VARIABLE, WI REWOUND

PRECISION, LONG LIFE, LOW NOISE

STYLE RRP15

ELECTRICAL CHARACTERtSTICS

Resistance (max cotal) . . . . . .
Voltage, working, continuous (max)
Power rating @40°C ambient . . .
Resistance toierance

Standard . . . . . . . . . .
Minimum . . . . . . ...”

Function, output . . . . . . . .
Linearity tolerance

Standard . . . . . . . . . .
Minimum . . . . . . . . . .

Electrical rotation . . . . . . .
Electrical noise (rnax) . . . . . .

.* .**
● ✎✎☛✎

✎ ✎ ✎ ✎ ✎

. . . . .

. . . . .

. . . . .

. . . . .

. . . . .

. . . . .

. . . . .

MECHANICAL CHARACTERISTICS

Mechanical rotation . . . . . . . . . . ● ●

Torque, starting (max)
Single section . . . . . ..c .*o”c
Each additional section . . . . . . . . .

Rotariona! life . . . . . . ..s . . . . .

SINGLE
TURN

150,000
250
2.0

*5
*1

linear

:1
tO.025

350
100

cent.

1.0
0.75

500,000
Ambient temperature range . . . . . . . . ~5 to +125
temperature coefficient of resistance

element (Nichrome wire) . . . . . . . - . + 80

Wei~ht . . . . . . . . . . . . . . . . .

REFERENCES

TEN
TURN

350,m
500
3.0

?5
?1

linear

31
fo.025

3600
100

3600

1.5
1.5

200,000
45 to +125

+ 80

ohms
. v

watts

percent
percent

percent
percent

degrees
ohms

degrees

oz-in
oz -in

cycles
degrees C

ppm
Oz

SNcification. . . . . . . . . ● . . ●
MIL-R-81106/5(wp) MIL-R-81106/6(Uvq

F“ederal Stock Number (FSN) . . . . . .
Qualified Products List (QPL) . . . . .

NOTES

MIL-R-81106/16(WP) and /17(WP) are similar to MIL-R-811M/5(WP) and /6(WP) except
that the resistance element material is precious metal wire having a temperature coeffi-
cient of + 240 pprn.

MIL-R-S1l 06/23(wP) is simiiar to MIL-R-811 @5/5(WP) excePt that tie outPut function is
non-linear.

7.7
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RESISTOR, VARIABLE, WIREWOUND

PRECISION, LONG LIFE, LOW NOISE

STYLE I?RP18

ELECTRICAL CHARACTERISTICS

Resistance (max total) . . . . . . . . . .
Voltage, working, continuous (max) . . . . .
Power rating @40°C ambient . . . . . . . .
Resistance tolerance

Standard . . . . . . . . . . . . . . . .
Minimum . . . . . . . . . . . . . . . .

Function, output . . . . . . . . . . . . .
Lineari~ tolerance

Standard . . . . . . . . . . . . . . . .
Minimum . . . . . . . . . . . . . . . .

Electrical rotation . . . . . . . . . . . .
Electrical noise (max) . . . . . . . . . . .

MECHANICAL CHARACTERISTICS

Mechanical rotation . . . . . . . . . . . .
Torque, ~tarcing (max)

Single section . . . . . . . . . ..OO
Each additional section . . . . . . . . .

ROtationa] life . . . 0 - - . . . “ . “ . :45 to +125

Ambient temperature range . . . . . . - .
Temperature coefficient of resistance

element (Nichrome wire) . . . . . . . . .
+80

SINGLE
TURN

200,000
250
3.0

*5
*1

linear

il
fo.025

350
100

cont.

1.0
0.75

5oo,m

TEN
TURN

400,000
500
4.0

?5
*1

linear

ii
~0.025

3600
100

3600

1.5
1.5

200,000
45 to +125

+ 00

ohms
v

watts

percent
percent

percent
percent
degrees

ohms

degrees

oz-in
oz-in

cycles
degrees C

ppm
Oz

Weight..~.”..*O.-. ““”. ”

REFERENCES

specificati~ . . . . . . . . . . . . .
. MIL-R41 lti/7(WP) MIL-RSl106/8(WP)

Federal Stock Number (FSN) . . . . . - .
Qualified Products List (QPL) . . . . . .

NOTES

MIL-R*llti/18(WP) and /19(WP) are similar to hflL-R~ll~/7~WP)
that the resistance element material is precious metal wire having e

and /8(WP) ●xcept
temperature coeffi-

cient of + 240 ppm.

._.
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Ml L-HDBK-224 (NAVY)

27 SqVkJlebeT 196$

*

.

RESISTOR, VARIABLE, WIREWOUND

PRECISION, LONG LIFE, LOW NOISE

S~LE RRP20

ELECTRICAL CHARACTERISTICS

Resistance (rnax total) . . . . . . . . . .
Voltage, working, continuous (max) ● ● ● “ .
Power rating @40°C ambient . . . . . . . .
Resistance tolerance

Standard......+””.”* .***
Minimum . . . .. ~.”=”” .c”o*

Function, output... . . . . . . . . . .
Linearity tolerance

Standard . . . . . . . . . . . . . . . .
Minimum......-””. ““”’”

Electrical rotation . . . . . . . . . . . .
Electrical noise (max) . . . . . . . . . . .

MECHANICAL CtiARACTERISTICS

Mechanical rotation . . . . . . . . . . . .
Torque, starting (max)

Single section . .. o”””. ““s**
Each additional section . . . . . . . . .

Rotational life . . . . . . . . . . . . . . .

SINGLE
TURN

2s0,000
250
4.0

55
21

linear

il
~0.025

350
100

cont.

1.0
0.75

500,000

Ambient temperature range . . . . . . . . -65 to +125
Temperature .cmfficicnt ‘of resistance

element (Nichrome wire) . . . . . . . . . + 80

Weight.........+”. .. *.*

REFERENCES

TEN
TURN

500,000
500
5.0

?5
?1

linear

*1
~0.025

3600
100

3600

1.5
1.5

200,000
~~ to +125

+ 80

ohms
. v
watts

percent
percent

percent
percent
degrees

ohms

degrees

oz -in
oz -in

cycles
degrees C

ppm
Oz

Specification. . . . . . . “ “ . ● ● ● ●

MIL-R-81106/9(WP) MIL-R~llti/10(WP)

F“ederal Stock Number (FSN) . . . . . . .
Qualified Products List (QPL) . . . . . .

NOTES

MIL-R-81 lW/20(WP) and /21(WP) are similar to MIL-R-811ti/9(WP) and ~lO(WP) except
that the resistance element material is precious metal wire having a temperature coeffi -
cient of + 240 ppm.

7.11
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RESIWOR, VARIABLE, WIREWUND

PI?ECISON, LONG LIFE, LOW NOISE

STYLE RRP30 (SINGLE TURN)

ELECTRICAL C2tARACTERlSTlCS

Resistance (max total) . . . . . . . . . . . . . . . . .
Voltage, working, continuous (max) . . . . . . . . . ● ● “
Power rating @40°C ambient . . . . . . . . . . . . . . .
Resistance tolerance

Standard . . . .

Minimum . . . .
Function, output c
Linearity tolerance

Standard . . . .
Minimum . . . .

Electrical rotation .

.. . . . ..”.
. ..-. ..”.

. .. . . . . . . .. . . . . “.”
.00=. .“””... *** .“”

.,.. . . . . ‘“.. . . . ...
. .

. . . . . ...
. . . . . .“.

. . .. . . . . .’.. . . . ...

Electrical noise (max). . . . . . . . . . . . . . . . . .

MECHUICAL CHARACTERISTICS

325,000
250
6.0

25
?1

linear

+1
tO.025

350
100

Mechanical rotation .t ””” ...”.o”..~..~
. continuous

Torque, starting (max) 1.5
Sing) ejection . . . . . . . . . . . . . . . . . . . . 1.25
Each additional section. . . . ..” ..0. ● .“ .= 500.000

Rotational life . . . . . . . . . . . . . . . ...0. . :.-45 (0 +125
Ambient temperature range . . . . . . . . . . . . . .
T“emperacure coefficient of resistaflce . . . . . . . . . . “ +80

elemerlt (Nichrome wire) . . . . . . . . . . - . . . . .
Weigh t . . . . . . . . ..- . ..-.”...””..

REFERENCES

ohms
v

watts

percent
percent

percenr
percent
degrees

ohms

degrees

oz-in
o z-in

cycles
degrees C

ppm
Oz

MiL-R-81106/ll(wP)
specification .=..... . . . . . . . . ...9...
Federal Stock Numbr(FSN) . . . . . . . . . . . . . . .
Qualified Products List (QPL) . . . . . . t . . . . . . .

NOTES

MIL-R-811W/22{l~P) is similar to M11--R-81106/l l(WP) except that the resistance eiement
material is precious metal w ire having a temperature coefficient of + 240 ppm.

.7.13
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MIL-HD6K-224 (NAVY)

27 September Y?@

CHAPTER 6

POWER SUPPLIES

The power supplies described in this chapcer have been designed to meet
specific requirements of fire control systems or components.

8.1/’8.2
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POWER SUPPLY

MK 47 MOD ~

ELECTRICAL CHARACTERISTICS

Input 25.0 to 29.5
VOlta~e. BOO””””*** ● “””””’”””””
Current . . . . . . . . . . . . . . . . . . . . . . .

output
voltage, 3 phase3 Wire

PhaseBC. . . . . . . . . . . . . . . . . . . . .
PhaseAB. . . . . . . . . . . . . . . . . . . . .
PhaseCA. . . . . . . . . . . . . . . . . . . . .

Frequency. . . . . . . . . . . . . . . . . . . . . .
Phaserotacion. . . . . . . . . . . . . . . . . . . .
Rating

Three phase. . . . . . . . . . . . . . . . . . . .
Single phase. . . . . . . . . . . .1 . . . . . . .

Total VAnot to exceed 100, except for5mlnute
period with 150% overload

Load power factor (reactive) . . . . . . . . . . . . . .
Harmonic contenc, total (max). . . , . . . . . . . . . .

MECHANICAL CHARACTERISTICS

Weight(ma~). . “ “ “ “ “ - 0 ‘“ “ “ “ ‘ “ “ “ ““

REFERENCES

Installationdmwing. .cc= . . .. OOOOO” O”.
Geneni arrangementdmwing. . . . . . . . . . . . . .
FedemlStockNumber(FSN) . . . . . . . . . . . . . .
Qualified Pr~ucts List (QPL) . . . . . . . . . . . . .

NOTES

14.0

115
115
115
400

ACB

30 to 100
0 to so

0.4 to 0.8
10

19.5

WP Dwg
WP mg

V d.c.
amps

v
v
v

Hz

VA
VA

percent

lb

675139
675142

8.3

Downloaded from https://www.everyspec.com



WL-HDBK-224 (NAVY)

~ tip-br 1%8

i-
-----

,; Z====

II
1,

f~ ‘—- .nnn 00:

f;
il d 000000:1 7

-4

II

II
II II nlo 0 11

o–”

I
/I

.

iL ------------ - H

H m

l-- i=
o—
m“&w

ma
.=

u“

c)

\

f-
‘-”~ ——

I eI
,-4-
1.-I --C---J;, ,-\,-\-,.,: “

I
I ,-, -\
I ./ f-/

I i-../

o

o
G c’

I

I

I

a’
/’”

_—
Ii

t o
00

I
1

,-\,-.
>,. ~

I ~.;
I l:;
I ,-\
I

./
IL/

I ,-\ (-\

I s#./

,- do~ c‘-%--------

,

508811 00$0:[-uo 011007

k-:— L- r-
@))

mi

a

8.4

I

Downloaded from https://www.everyspec.com



MlL=HDBK-224 (NAvY)

z? ~tembw 1%f3

POWER SUPPLY

TYPE 2s mAss 328vr 0s7 AMP

M81338/1-l
.

,

.

.

-

ELECTRICAL CHARACTERISTICS

Input
Frequency . . . . . . . . . . . . . . . . . . . . . .

380 to 420

Voltage . . . ...”.”.. . “** ...*”.”.
10?I ccl 124
or 24 to 28

output

Voltage DC . . . . ...”” . . ””-------
2?.44 to2E,.76

MECHANICAL CHARACTERISTICS

Ambient temperature range (mounting base) . . . . . . . .
Sizeand con figuration . . . . . . . . . . . . . . . . .
External connection:;

Lug No. 1 +28 v C!.c. Outpuf
2 115 ~ 400 cps ]nput

3 26 v 400 cps input

4 input ground

c OUtput ground
no connection

Weigh t (ma:\ )........ ..”””-”*w”””.

REFERENCES

Specification . . . ..o o”” ..”+””.’...”
Installation drawing. . . . . . . . . . . . . . . . . .
Federal Stock Number (FSN) . . . . . . . . . . . . . .
Qualified Prducts List (QPL) . . . . . . . , . . . . .

.
Hz

v

.-55 to -1OO degrees C
per dwg

lb

MIL-P-E1133f3/l( wP)

NOTES

8.5
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MIL.HDBK-Z24 (NAVY)

n !3ept0111b&?I*

POWER SUPPLY

TYPE 2, CLASS 2,28V,2.0AMP

M81330/2-l

ELECTRICAL CHARACTERISTICS

Input
Frequency . ...””.””.” **0**-*””””

380 CO420

Voltage....”-”..”. “Q.C.**.’*-.
103 to 124

or 24 [0 28

Ou?put
Volcage d.c. . . . . . . . . . . -“.*.***”.

27.44 C028.56

Current . . . . . . . ...” “.”.”*.”’””.
o to 2.0

9<
Ripp~e, peak topeak(max). . . . . . . . . . . . . . .

L)

at800Hz(max) . . . . . . . . . . . . . .
2

Impedance,

v
A

m\’
ohms

MECHANICAL CHARACTERISTICS

Ambient temperature range (mounting base). . . . . . . .
-55 to+85 degrees C

b
Sizeandconfiguration. . . . . . . . . . . . . . . . .

per dwg

External connections
Lug No. 1 +28 V d.c. OUtpUt

2 115 v 400cps input

3 26 v 400cps input

4 input ground

5 no connection

6 output ground

7 I-10 connection

Weight(maxl. . . . . . . . . “ . .* ● - . . . . ‘ -
3.0 lb

REFERENCES

MIL-P-81338/2(WP)

Installation drawing. . . . . . . . . . . . . . . . . .
Federal St=k Number (FSN) . . . . . . . . . . . . . .
Qualified Products List (QPL) . . . . . . . . . . . . .

. NOTES,

8.7
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MIL=HDBK-224 (NAVY)

~ %@snbr X*

ELECTRICAL

input
Frequency
Voltage .

output
Voltage dc

POWER SUPPLY

MODULES, 25 WATTS

CHARACTERISTICS

(3ph=e) . . . . . . . .. . . . . . . . . 400 Hz
112-124 v. ..*. ● **** ● $*** ““””” “

range by a series of modules . . . . . . . 10 to 100 + v

[a~ustment over 10% range of each module)
DC Dower . . . . . . . . . . . ...”””-”” Oto approx 25 watts—
Shor’t circuit current (approx) . . . . . . . 140% full load current

Temperature coefficient of output vo~tage(max). . . . .

Ripple andnoise(max) . . . . . . . . . . .. . . .
Load regulation (no load-full load and . . . , . . . . .

full load - I-LOload) m~x
Transient recovery time (time required ro recover from

full load current change to within 10 m\’ of nominal
output voltage) max

Transient line voltage, 100msec, line-neutral (rnax) . .

MECHANICAL CHARACTERISTICS

Ambient temperature range (mounting base) . . . . . . .

Size and configuration.. . . . . . . . . . . . . . . .
External connections

.

Pin 1 - output
.
L - remote sensing
3 + [emote sensing
4 + output sensing

> spare

6 TIO1-3(@l )
7 TIO1-9(02)
8 T101-15(O3)
9 TIO1-16(comm.)

Weight

NOTES

NAF1 designation PP-4436(XAN-l)/U.

BUWEPS drawing No. 64 A49D1.

.00S% per degree C
1 mVrms

I [) m~~rms

1 GC psec

192 Vrms

-55 co +120 degrees C
per dwg
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cHAPTER 9

RELAYS

The relays described in this chapter are high-reliability, hermetically sealed

(crystal case) units for MK 47, MK 118, and MK 119 computers.

.— 9.1/9.2
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MIL-tiDBK-224 (NAW)

2’7 Sept=lbr 19M
-------

SERVOMOTOR

TYPE 26 V-08SM40

ELECTRICAL CHARACTERISTICS

Frequency....”...m.e . . . . . . . . . . . .
Voltage

Reference phase .~” ..”” “00000”00*.;
Control phase (series). . . . . . . . . . . . . . . .
Control phase (parallel) . . . . . . . . . . . . . . . .
Minimum starting (max) . . . . . . . . . . . . . . . .

Current (at stall)
Reference phase . . . . . . . . . . . . . . . . . . .
Control phase (series). . . . . . . . . . . . . . . . .
Control phase (parallel) . . . . . . . . - . . . . . . .

Power input~phase (max) . . . . . . . . . “ . . - : : ;
Power factor/phase. . . . . . . . . . . . . . . .
Effective resistance

Control phase (series). . . . . . . . . . . . . . . + .
Control phase (parallel) . . . . . . . . . . . . . . . .

MECHANICAL CHARACTERISTICS

Noioadspeed (rein )....... . . . . . . . . . . . .
Stall torque (min)at23°C . . . . . . ● .*. .. “~;;
Rotor moment of inertia . . . . . . . . ● . . - . .
Theoretical acceleration (at sta~~) . . . . . . . “ ~ - . .
Power output [Max) . . . . . . . . . . . . . . . . . . .

400

26
36
18

.75

245
178
318
~.6
.58

366
92

6200
,30
-20

106.000
.4

85
Tempera turer!Se . . . . . . .“. ”’ . . .._55--_55 ~0+125

Ambient temperature range . . . . . . . . . . . - . . . 2.0
Weight . . . . . . . . . . . ‘ . . . . ...”.”..

REFERENCE$

Hz

v
v
v
v

mA
mA
mA

watts

ohms
ohms

rpm
oz -in

gm-cm~
radfsec

watts

degrees ~

degrees C
Oz

MIL-S-22432/30B
Specification”.””..”. ““”’””’*..:::
Installation drawing. . . . . . . ● . . . “ . “ .
General arrangement drawing . . . . . . . . . . . 0 . .
Federal Stock Number (FSN) . . . . . . . . . . . . . .
Qualified Products L=t (QPL) . . . . . . . . . . . . . Yes

NOTES

12.5
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SERVOMOTOR

TYPE 26V-08SM4b

ELECTRICAL CHARACTERISTICS (DESIGN)
400

MIL-HDBK-Z4 (NAm)
27 September 1%8

Frequency . . . . . . .
Voltage

Reference phase . . .
Control phase (series)
Control phase (pamllel)
Minimum starting (max)

Current (at stall)
Reference phase . . .
Control phase (series) .
Control phase (parallel)

Power input/phase (max) .
Power fac[ortphase . . .
Effective resistance

Reference phase . . .
( untrol phase (series) .
Control phase (parallel)

. . . .. ..** “o

. . . ... *** “’

..**
● .**” “*

.***. . ..$ “’

.0. .
. ..*” “*

..**. ..== ““

. ..*
. ..*. ““

. . .
. ---- -..

. . .
. . . . . ...

. . .
. ..*. ““.

..**. . . . ● “”

,., ..* .** “.

. ..*
. ...” “.

MECHMICAL CHARACTERISTICS (DESIGN).

Noloadspeed (rein )....... . . . . . . .
Stall torque (rein) at 23°C . . . . . . . . . . .
Rotor moment of inertia. . . . . . . . . . . . .

Theoretical acceleration (at stall) . . . . . . . .

Power output (max) . ..* . . . . . . . . . .
Temperature rise..... . . . . . . . . . .
Ambient temperature range . . . . . . . “ ● . s
Ueigh[ . . . . . . . . . . . . “..”””””

REFERENCES

Specification aooo OoO. . . . . . . . . .
installation drawing . . . . . . . . . . . . . .
General arrangement drawing . . . . . . . . . .
Federal Stock Number (FSN) . . . . . . . . . .
Qualified products List (QPL) . . . . . . . . .

MOTES

n~veio~ed under contract NOW 64-0584-f.

26
%
18

1

160
118
210
2.8

-./

260
505
126

9800
.3
.2

106,0m

75

-55 to + 125

1.5

WP Dwg

Hz

v
v
v

. v

mA
mA
mA

watts

ohms
ohms
ohms

rpm
oz-in.

gm-cm2

rad/sec2

watts
degrees C
degrees C

Oz

MIL-S-22432/
2571620

12.7
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MIL.HDBK.224 (NAVY)

27 Septun~er 1968

.

ELECTRICAL CHARACTERISTICS

Frequency . . . . .. *~”” -.
Voltage

Reference phase . . . . . . . .
Control phase (series). . . . . .
Control phase (paraliel) . . . . .
Minimum starting (max) . . . . .

Current (at stall)
Reference phase . . . . . . . .
Control phase (series). . . . . .
Control phasc(paraliel) . . . . .

Power inpuc~ phase (max). . . . . .
Power factor,’ phase. . . . . . . .
Effective resistance

Reference phase . . . . . . . .
Control phase (series). . . . . .
Control phase (parallel) . . . . ●

MECHANICAL CHARACTERISTICS

No load speed (rein). . . . . . . ●

Stall torque (rein) . . . . . . . . c

SERVOMOTOR

MK 14 MOD 2

Rotor tno-mrtnr of inertia . . . . .
Theoretical acceleration (at stal]).
Power output (max) . . . . .

Ambient temperature range . .
W’eight . . . . . . . . . .

REFERENCES

Specification . . . . . . . ●

Installation drawing . . . . .
General arrangement drawing .
Federal Stock Number (FSN) .
Qualified Products List (QPL)

N07ES

. .

. .

. .

. .

. .

. .

.*

. .

. . . . . . .

● 00.. .*

.. 00. ● .

. ..*. . .

. ..** . .

. . . . . . .

. . . . . . .

. . . . . . .

. ..*. . .

. . . . . ● ✎

. . . . . . .
. . . . . . .
. . . . . .,

. . . . . . .

. . . . . . .

. . . . ● ✎ ✎

✎ ✎ ✎ ✎ ✎ ✎ ✎

✎ ✎ ✎ ✎ ✎ ✎ ✎

✎ ✎ ✎ ✎ ✎ ✎ ✎

✎ ✎ ✎ ✎ ✎ ✎ ✎

. . .

,..
. . .
. . .
. . .

. . .
. . .
. . .
. . .
. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .
,..
. . .
. . .

.

.

.

.
●

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

400

115
115

57.5

53
53

106
3.5

.5?5

3800
3800
950

6200
0.63
1.07

41,500

. . . . . . . .

. . . . . . . .
● O... .**

. ...9 .*C

. . . . . ● *.

. . . .

. . . .
. . . .
. . . .
. . . .

WP Dwg
WP I)wg

HZ

v
v
v
v

mA
mA
mA

watts

ohms
ohms
ohms

rpm
oz-in

gm-cmz
rad/sec2

watts
degrees C

Oz

MIL-S-17087
988714
988713

12.9
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MIL-HDBK-224 (MAW)

27 septaber 1%8

SERVOMOTOR

TYPE llSM4a

ELECTRICAL CHARACTERISTICS

Frequency.........”” O.” O””” 00 **-
Voltage

Reference phase . . . . . . . . . . . . . . . . . . .
Control phase (series). . . . . . . . . . . . . . . . .
Control phase (parallel) . . . . . . . . . . . . . . . .
Minimum starting (max) . . . . . . . . . . . . . . . .

Current (at stall)
Reference phase . . . ...” ...........”
Control phase (series). . . . . . . . . . . . . . . . .
Control phase (pa=lleJ) . . . . - . . . ~ . ● ● . . 0 s

Power input tphase (max). . . . . . . . . . . . . . . . .
Power faccor/phase . . . . . . . . . . . . . . . . . . .
Effective resistance

Reference phase (series). . . . . . . . . . . . . . . .
Control phase (paraliel) . . . . . c . ● . . . . c . 0 .

400

115
115

57.5
3

105
105
196
6.5
.54

2168
2168

Hz

v
v
v
v

mA
mA
mA

watts

ohms
ohms

MECHANICAL CHARACTERISTICS

Noloadspeed (rein )....... -.~C.O.O.... 6200 rpm

Scalltorque (min)at~3°C . - . . . . . . - .. ● . . . “ 1.00 oz-in

Rocormornenc of inertia . . . . . . . . . . . . . . . . . 1.1 gm-cm2

?hcorctical acceleration (at stall). . . . . . . . . . . . . 60.000 rad /see 2

Pou’eroucput (Max) . . . . . . . . . . . . . . . . . . 1.1 warts

Tempera turcrisc . . . . . . . . . . . . . . . . . . . . ~:~ degrees C

4rnbient temperature range . . . . . . . . . . . . . . . -55 to * 125 degrees C
4,6

~’~kht..........”. . . . .”..’....
02

REFERENCES

Specification . . . . . . . . . ““...c0*..o*
lnstallacion drawing. . . . . . . . . . . . . . . . . .
General arrangement drawing . . . . . . . . . . . . . .
Federal Stock Number (FSN) . . . . . . . . . . . . . .
Qualified Products List (QPL) . . . . . . . . . s o . . Yes

MIL-S-22432/17R

NOTES

Formerly MK 14 MOD 4

12. ?1
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SERVOMOTOR

TYPE 11SM4C

ELECTRICAL CHARACTERISTICS

Frequency . . . . . . . .
Voltage

Reference phase . . . .
Control phase (series). .
Control phase (parallel) .
Minimum starting (max) .

Current (at stall)
Reference phase . . . .
Control phase (series). .
Control phase (parallel) .

Power inpur~phase (max). .
Power factortphase . . . .
Effective resistance

Reference phase . . . .
Controi phase . . . . .

.

$

.

.

.

.

.

.

.

.

. .

. .

. .

. .

. .

. .

. .
. .
. .
. .

.

MECHANICAL CHARACTERISTICS

No load speed (rein). . . . . .
Stall torque (rnin) at23°C . . .
Rotor moment of inertia . . . .

.

.

.

.

Theoretical acceleration (at stall).
Power output (max) . . . . .
I-empera[ure rise . . . . . .
Ambient temperature range . .
Weight . . . . . . . . . .

REFERENCES

Specification . . . . . . . .
installation drawing . . . . .
General arrangement draw ing .
Federal Stock Number (FSN) .
Qualified Products List (QPL)

NOTES

.

.
.

.

.

.

.

.

.
.
.
.

.

.

.

.

.

.

.

.

.

.
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.
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✌
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✌
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✎

✎
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✎
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.

.

400

115
36
18

.75

63
200
366
3.7
.50

4020
393

Hz

v
v
v
v

mA
mA
mA

watts

ohms
ohms

● 6200 rpm
. .65 oz-in

. .8 gm-cm2

. 57,000 rad/sec2

. .8 watts
65 degrees C.

-55 to +125 degrees C

. 4.5 Oz

MIL-S-22432/31B

Yes

12.13
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MIL-HDBK-224 (MAW)

!?’? 9@amw Y*8
-.

SEI?VOMOTOR

TYPE llSM4d

ELECTRICAL CHARACTERISTICS ( DESIGN)

Frequent}’....OOO.OO . ..” 00 . . . .
Voltage

Reference phase . . . . . . . . . . . . . . . .
Control phase (seriesl . . . . . . . . . . . . .
Control phase (parallel). . . . . . . . . . . . .
Minimum starting (max) . . . . . . . . . . . . .

Current (dt stall)

Reference pleas e..”... . . . . . . . . . .
Con[rcll phase (series) . . . . . . . . . . . . .
Control phase (parallcl~ . . . . . . . . . . . .

Powt~rinpu t(phasefmaxl. . . . . . . . . . . . . .
Powerfac:CJrplia~c . . . . . . . . . . . . . . .
Ef!ecc I\e resls:a~.~c

Rc!crer’ce pFLa:e.. . . . . . . . . . . . . . .
Control phase (series) . . . . . . . . . . . . .
C.on:rol phase (parallel’ . . . . . . . . . . . .

MECHANICAL CHARACTERISTICS (DESIGN)

~o~oadspee~l~,rnirl) . . . . . . . . . . ..*. o
Stall torque (mln Jat25Cf- . . . . . . . . . . . . .
Rotor momerlt of Inertia . . . . . . . . . . . . . .

Theoretic:il acce]eratic’n (at stall} . . . . . 0 . “ .

Po~erc~utTJuT(max~.-.. . . . . . . . . . . . .

400

115
36
16

1

5100
494
124

9800
.33

3

80 .00;’

Temper~turc rise..... . . . . . . . . . . .
-.

_fff,_l~\
.4rnbierl[ t~.mpe[a[ur( ranrc . . . . “ “ “ - . “ . 4. 0
we:gh[...”$....$-” . ..””.”..

REFERENCES

Specification . . . . . . . .
Insmllation drawing . . . . .
General arrangement drawing .
Federal Stock Number (FSN) .
Qualified Prclducts List (QPL)

NOTES

Developed under con[ract NOW

. . . . . .’”” . .

. . WP Dwg. . . . . ..” .
. . .. . . . ..””

. .
. ..*. . . . .

. .
. ..** . ..”

(1.&!)584-f.

Hz

v
v
v
v

In/l
rnA
mA

watts

ohms
ohms
ohms

rpm
oz-in.

gin-cm 2

rad /see 2

watts
degrees C
degrees C

Oz

AfIL-s-22432/
2571650

L..

Downloaded from https://www.everyspec.com



MIL.HDBK=224 (?4AVY)

27 September Z*

SERVOMOTOR

NK 7 MOD O

● . ————.-. . -. ..-. —
ELECTRICAL CHARACTERISTICS

Hz400Frequency. . . . . . ● .
Voltage

Reference phase . . . .
Control phase {series). .
Contra! phase (parallel) .
Minimum starting (max) .

Current (at stal~l
Reference phase . . . .
Control phase (series). .
Control phase (parallel) .

Powerinput/phase(max). .
Powerfactor/phase . . . .
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.
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v
v
v
v

115
115

57.5

.

.

mA
mA
mA

watts

110
llJ
229

6.1
.49

.

.

.

.

Effective resistance
Reference phase . .
Control phase (series)
Control phase (paralle

ohms
ohms
ohms

2200
2200

3so

.

.
.

):
MECHANICAL CHARACTERISTICS

4800 rpm
1.45 oz -in

No load speed (rein). . . . . .
Stall torque (rein) . . . . . . .
Rotor moment of inertia . . . .

.
.
. 3.3 gm-cm~

31,0f)o rad/sec-Theoretical acceleration (at stall)
Power ourput(maxJ . . . . . . .
Ambient temperature range . . . .
Weight . . . . . . . . . . ● ●

REFERENCES

Specification. . . . . . . . “ .
Installation drawing. . . . . . .
General arrangement drawing . . .
Federal Stock Numhr(FSN) . . .
Qualified Producrs List (QPL) . ●

watts
degrees C

9.0 Oz

.

.

.
.

. MIL-S-17087

. WP bwg 675027

. WP Dwg 675025

.

.

NOT ES

-.
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-

SERVOMOTOR

MK 7 MOD 1

ELECTRICAL CtiARACTERISTICS

400 HzFrequency . . . . . . . .
Voltage

Reference phase . . . .
Control phase (series). .
Control phase (parallel) .
Minimum starcing(max) .

Current (at stall)
Reference phase . . . .
Control phase (series). .
Control phase (parallel) .

Power inpuc~’phase (max). .
Power factor~’phase . . . .
Effeccive resistance

Reference phase . . . .
Control phase (series). .

Control phase (parallel) .
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v
v
v
v

115
115

37.5

.

..
.
.

mA
mA
mA

watts

.

.

ohms
ohms
ohms

~zoo

2200
550

L .
.

MECHANICAL CHARACTERISTICS

4800
1.45
3.3

31.0(-,10

rpm
oz-in

gm-cm2
rad “sec2

watts
degrees C

Oz

No load speed (rein).

Stall torque (rein) . .

Rotor moment of inert
Theoretical accclcra[

~ower output (maxi .

. . . . . . .
.. . . . . .

a. . . . .

on (at seal I

.

.

.

.

.

.,. .
Ambient rernperature range . .
Weight . . . . . . . . . . .

REFERENCES

Specification. . . . . . . .
installation drawing. . . . .
GeneraI arrangement drawing .
Federal Stock Numbcr(FSN) .
Qualified Products List (QPL)

NOTES

MIL-S-17087.
. WP Dwg
. W’P Dwg

.

.

.

675069
675068

.

.Sameas MK7 MOD Oexcept forspline.

12.19-..
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—

MIL-HDB K-224 (NAVY)

n septanbm 1%

SERVOMOTOR

MK 7 MOD 2

ELECTRICAL CHARACTERISTICS

Frequency . . . . . . . . . . . . . . . . . . . . . . .
Voltage

Reference ph=e . . . . . . . . . . . . . . . . . . .
Control phase (series). . . . . . . . . . . . . . . . .
Control phase (parallel) . . . . . . . . . . . . . . . .
Minimum starcing(max) . . . . . . . . . . . . . . . .

Current (at stall)
Reference phase . . . . . . . . . . . . . . . . . . .
Control phase (series). . . . . . . . . . . . . . . . .
Control phase (parallel) . . . . . . . . . . . . . . . .

Power inpuciphase(max) . . . . . . . . . . . . . . . .
Power factor/phase . . . . . . . . . . . . . . . . . . .
Effective resistance

Reference phase . . . . . . . . . . . . . . . . . . .
Control phase (series). . . . . . . . . . . . . . . . .
Control phase (parallel) . . . . . . . . . . . . . . . .

400

~zoo

88W2
2200

Hz

v
v
v
v

mA
mA
mA

watts

ohms
ohms
ohms

MECHANICAL CHARA~ERISTICS
4800 rpm

No loadspeed (ma) . . . . . . . . . . . . . . . . . . . 1.45 oz-in

Stall torque (rein )....... . . . . . . . . . . . . . 3.3
Rotor moment ofinerria . . . . . . . . . . . . . . . . .

gm-ctn2

31,000 rad /SCC 2

Theoretical acceleration (at srall~. . . . . . . “ . “ . . “ warts

Power output (Max} . . . . . . . . ( . . . . . . . . . . dc:gree~ C

Ambient temperature range . . . . . . . . . . . . ~ . “ . -.3 Oz

Weigh t . . ..”” .””oo . “.””””””.”””

References
MIL-S-17(E17

Specification.””””””” “....””--..””” W1>Dwg 982126
Installation drawing” “ “ . ● . ● “ “ . . . . - . . - . - ~PDwg 982127

Generai arrangement drawing . . . . . . . . . . . . . . .
Federal Stock Number (FSN) . . . . . . . . . . . . . .
Qualified Products List (QPL) . . . . . . . . . . . . . .

NOTES
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L

SERVOMOTOR

MIL-HDBK-224(NAvY)

2’7 Septd= 1%$

.

.

ELECTRICAL CHARACTERISTICS @26°C

Frequency . * . . . ● s
Voltage

Reference phase . . .
Control phase (series).
Control phase (parallel)
Minimum starting (max)

Current (at stall)
Reference phase . . .
Control phase (series).
Control phase (parallel)

Power input/phase (max).
Power facroriphase . . .
Effective resistance

Reference phase . . .
Control phase (series) .
Control phase (pamllel)
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MECHANICAL CHARACTERISTICS @26“C

Noloadspeed(min) . . . . . . “
Stall torque (rein) . . . . “ “ . “
Rotor moment of inertia . . . . .

Theoretical acceleration (at stall) .
Power output (max) . . . . . . .
Ambient temperature range . . . .
Weight . . . . . ...*.. ●

REFERENCES

Specification . . . . . . . ● c ●

installation drawing. . . . . . .
General arrangement drawing . . .
Federal Stock Numkr (FSN) . . ●

Quaiified Products List (QPL) . .

NOTES

.
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400

115
115

57.5

180
100
360
8.9
.43

1480
1480

370

5000
2.0
3.3

42,600

WP Dwg
WP Dwg

Hz

. v
v
v
v

rnA
mA
mA

watts

ohms
ohdw
ohms

rpm

oz -in
em-cmz
L

rad/sec2
watts

degrees C
Oz

1359522
1359519

12.23
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MlL-HDBK=224 (NAVY)

~ ~ptmtir 1968

RELAY, HERMETICALLY SEALED

SPDT 26.5 V COIL

lNA~VE FOR NEW DESIGN

ELECTRICAL CHARACTERISTICS

Contact arrangement . . . . . . . . . . . . . . . .
SPDT

COntact rating

Voltage . . . . . . . . . . . . . . . . . . . .
. 28d.c.,115 a.c.

Current . . . . . . . . . . . . . . . . . . ..O
Resistance/contact (max) . . . . . . . . . . . . .

Coil
voltage d.c.

Nominal (rated)”””””””” ‘- ””””-”
PuI1-in .. to”.-””””” ““” -----
Drop-out . . . . . . . . . . . . . . . . . . .

Power sensitivity. . . . . . . . . . . . . . . . .
Resistance . . . . . . . . . . . . . . . . . . .

Time
Operate”_”””-** ““”””’””””
Release . . . . . . . . . . . . . . . . . . . . .

Dielectric
Between terminals & case (sea level) . . . . . t . .
Between terminals (sea level) . . . . . . . . . . .
Between terminals (80,000ft) . . . . . . . . . . .

insulation resistance (@25°C) . . . . . . . . . . . .

ENVIRONMENTAL CHARACTERISTICS

Operating temperature range . . . . . . . . . . . . .
Shock g’s/time duration . . . . . . . . . . . . . . .
Vibration 50cpsto50°cPs “ - ‘. “ . “ ● “ . . . “
Life-No. of operations (nominal) . . . . . . . “ “ . .

MECHANICAL CHARACTERISTICS

Size&configuration . . . . . . . . .. 00 DO. .
Terminals . . . . . . . . . . . . . . . . . . . . .
Moun~ing . . . . . . . . . . . ““””””””::

Weight (Max) . . ...”.... . . . . . . . .

2
.05

26.5
19.2
10.0
144

2556

9
5

1000

-55 [0 +85
40/11

20
100,000

per dwg
pin plug

plug

.
v
A

ohms

v
v
v

mw

ohms

ms
ms

v Mm
V rms
V rms

meg ohms

degrees C
g’s/ms

g’s

Oz
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MIL-HDBK=224 (NAVY)

27 Sept=hr 1*

b

TERMINALS 030 DIA
PINS) \

{.187

I

l----s” -----i /~OcoNTAc

I

---- .-,H ------ \

-\ /“
---- ----- ----

TERMINAL DIAGRAM

9.4

.

connection
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M{L-HDBK.224 (NA W)

n Septalber 1%8

SPDT 26.5 V COIL (Continued)

REFERENCES

MIL-R-5757
s~cificacion .=. .oo. c. . . . . . . . . . . . WP Dwg 1226344
installation drawtig” . . . . . . . . . . . . . . . .
Federal Stock Number (FSN) . . . . . . . . . . . . .

Y945-543-8214

Qualified Products List (QPL) . . . . . . . . . . . .

NOTES

Coil is current calibrated”
Used on computers MK 47 MOD 8 and 9

MK 118 MOD O, 1 and 2
MK 119 MOD O, 1, 3, and 4

-.
9.5/9.6
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MIL-HD8K-224 (MAW)

2’7 Septanbr 1*

RELAY, HERAAETICALLY SEALED

DPDT 39.4 V COIL

ELECTRICAL CHARACTERISTICS

Contact arrangement . . . . . . . . . . . . ..s.
DPDT

Contact rating (resistive load)
Voltage . . . . .. g””+”” 0000**** 50 d.c., 115 a.c.

9
Current . ..oo t””””. .“” ””.”””
Resistance/contact (max) . . . . . . . . . . . .

.0;

Coil
Voltage d.c.

NominaI (rated) . . . . ..=~ ““”o... 39.4

Pull -in . . . . . . . . . . . ..”...*. 26.7

Drop-out . . . . . . . . . . ..”””.”. 13.8

Power sensitivi~. - . . . . . . . . . . . . . .
387

Resistance . . . . . . . . . . . . . . . . . .
1840

Time
Operate . . . . . . . . . ..+.*00*.

5
<

Reicase . . . . . . . . . . . . . . . . . . . .
/

Dielectric
Between terminals and case (sea leve!) . . . - . .

1000

Between terminals (sea level) . . . . . . . . . .
750

Between termina!% (80,000ft) . . . . . . . . . .
Insulation resist; . @25 °C) . . . . . ...”.. 1000

ENVIRONMENTAL CHARACTERISTICS

Operating temperature range . . . . . . . . . . . .
Shock g’s/time duration . . . . . . . . . . . . . .
Vibration 10cpsto2000cps. . . . . . . . . . . .
Life-No. of operations (nominal) . . . . . . . . . .

100,000

MECHANICAL CHARACTERISTICS

Size and configuration . . . . . . . . . . . . . . .
per dwg

Terminals . . . . . . . . . . . . . . . . . . . .
pin phg

Mounting . . . ..*. ~=” ...”.--...
flange

Weight (max) . . ..~. ””~” ““”-””-”.

. v
A

ohms

v
v
v

mw
ohms

ms
Sns

V rms
V rms
V rms

me g ohms

degrees C
g’s/ms

g’s

02

9.7
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MI L-H DBK-224 (NAVY)

27 *P*- 1*

\ !

.096 DIA L. ‘-@
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I
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‘7
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r.020
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J
.200

b

.030 OIA
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\
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TERMINAL OIAGRAM

Figure 9.2. DPDT39.4VCOII
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MIL-HDBKo 224 (NAW)

27 septenbf= I*

DPtlT 39.4 V COIL (Continued)

REFERENCES

Specification o....... . . . . . . . . . . . .
MIL-R-5757

Installation drawkg. . . . . . . . . . . . . . . . .
WP Dwg 2324701

Federal Stock Number (FSN) . . . . . . . . . . . . .
Qualified Products List (QPL) . . . . . . . . . . . .

NOTES

Used on computers MK 119 MOD 3 and 4

9.9/9.10

.

I
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MIL-HDBK-224 (NAW)

2’7 tkphnber 1968

CHAPTER 10

RESOLVERS

The resolvers described in this chapter are of the inductive type. These in-
struments are designed to operate on a single variable input voltage and to produce
two voltages; one voltage is equal to the product of the input voltage and the sine
of the angle of shaft rotation from electrical zero, and one voltage is equal to the
product of the input voltage and the cosine of the angle of shaft rotation from elec-

trical zero. In general, these instruments require the use of amplifiers for isolation
and for compensation.

..-
10.1/10.2
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MIL-HDBK=224 (MAW)

77 septa’d= I*
-

REWLVER, ELECTRICAL

‘TYPE 15RllW40

ELECTRICAL CHARACTERISTICS

Excitation winding . . . . . . ., ..*....”
Frequency....””””’”” ●“””.”””:
lnputvoitage (Max) . . . . . . . . . . . . . . .
Primafy cument (nom). . . . . . . . . . . . . . .
Primary power (nom) ””. .e” ● “””’””””
Impedance

Zro ...”””””””””- ‘“-”””””
2s0 ...””””””’””” ““””””””
Zrs. .. o””””””””” . ...””.”
Zoo...”””””””””” ““””””””

Transformation ratio, rotorlstacor . . . . “ “ s . 0 0
Phase shift (nominal). . . . . . . . . . . . “ ““
Nu1l Vo!tage

Fundamental . . . . . . . . . . . . . . . . . .
Tots] ..+” ””” so-..” ..” O.””.

Function error (max) . . . . . . . . . . . . . . .
Shift of resolver zero

withvolcage . . . . . . . . . . . . . . . . . .
with frequency . . ...”. . . . . . . . . . . .

MECHANICAL CHARACTERISTICS

Friction torque (max?. . . . . . . . . . . . . . .
Ambient temperamre range . . . . . . . . . . . .
Weigh t . . ..”...-.” . ...”...”.

REFERENCES

Specification . . . . . . . . . . . . .. 00 . . .
Installation drawing. . . . . . . . . . . . . . . .
General arrangement drawing . . . . . . . . . “ “ ●

Federal Stock Num&r (FSN) . . . . . . . . . . . .
Qualified Prducts List (QPL) . . . . . . . . . . .

NOTES

stator
400

26
14

0.044

200 + J1200
225 + J1050

285 + J125
275 + JI1OO

0.98
8.5

8
15

Q-l

0.15
-55 to ’125

Hz
-v
mA

watts

ohms
ohms
ohms
ohms

degrees

mV (rms)
mV (rms)

percent

minuteS
minutes

oz-in
degrees C

Oz

MIL-R-23417/26 .

Preferred version of the MK 4 MOD O (MIL-R-23417/6A (0S)).

10.3
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Ml L-HDBK-224 (NAW)

n se~~b= 1%8

.

RESOLVER, ELECTRICAL

TYPE 15R%Wk

ELECTRICAL CHARACTERISTICS

Excitation winding . . . . . .
Frequency.....”.”””
Input voltage (max) . . . . . .
Primary current (nom) . . . . .
Primary power (nom) . . . . .
Impedance

Zer o . . . . . . . . . .
2s0 . . . . . . ...””
Zrs . . . . . . . . ..o
Zco . . . . . . . ..”

Transformation [A:ic, rucor/s. kL[o:
Phase shift (nmnmal) . . . . .

Null vc)itage
Fundamental . . . . . . .
Total . . . . ..-. .c.

Function error [max) . . . . .
Shift of resolver zero

with voltage . . . . . . . .
with frequency . . . . . . .

MECHANICAL CHARACTERISTICS

Friction tcwque (rnax) . . . .

Amhien: teml’e:~~[llr~ r:~nge . .
Weigh t . . . . . . . . . .

REFERENCES

Specification. . . . . . . .
installation dra%’ing. . . . .
General arrangement drawing.
Federal Stock Number (FSN) .

.

.

.

.

.

.
Qualified Products List (QPL) .
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. stator
. 400
. 26
. 5.7
. 0.015

450 + 12800
470 + J2545

710 + J250
640 - J2?O0

o.~R
9.5

8
lJ

?0.1

tl
~o.5

Hz

v
mA

watts

ohms
ohms
ohms
ohms

degrees

mV (rms)
mV (rms)
percent

minutes
minutes

0.1$ oz-in
,-?3 to +125 degrees C

Oz

.

.

.
.
.

MIL- R- 23417/27

Preferred version of the MK 4 MOD 1 (MIL-R-23417/8A (0S)).
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MlL41D6K-224 (NAVY)

7? septanbel’ 1%8

RESOLVER, ELECTRICN-

TYPE 23R32W4a

ELECTRICAL CHARACTERISTICS

Excitation winding . . . . . . .
Frequency..*..”*”’””
Input voltage (max) . . . . . . .
Primary current (nom) . . . . . .
Primary power (nom) . . . . . “
D C resistance

Stator . . . . . . . . . ..o
Rotor . . . . . . . . . . . .
Compensator . . . . . . . .

Transformation ratio, output/input
Phase shift (output/input) . . .
Null voltage

Fundamental . . . . . . . .
Total . . . . . . .. ~”.

Function error . . . . . . . .
Shift of resolver zero

with voltage . . . . . . . .
with frequency . . . . . . .

MECHANICAL CHARACTERISTICS

Friction torque (max) . . . .
Temperature rise (rr,ax) . . .
Weigh . . . . . . . . . .

REFERENCES

Specification . . . . . . . .
Installation drawing . . . . .
General arrangement drawing .
Federal Stock Number (FSN) .
Qualified Products List (QPL)

NOTES

.

.
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stator
400
130

19
.078

97
172

200
.98
1.9

tl. o
?0.5

Hz
.V

rnA
watts

ohms
ohms
ohms

degrees

mV (rms)
m}’ (rms)

percent

minutes
minutes

0.2 oz-in
20 degrees C

Oz

MIL-R-23417/17
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MIL-HDBK0224 (NAvy)

~ *PtQm 1%”

RESOLVER, ELECTRICAL

TYPE 23RS8N4a

.

ELECTRICAL CHARACTERISTICS
.

Excitation winding ..*..=. ● “=o==os”o*o Stator

Frequency.-......””” ● =” OO” D= SQC* 400

Input voitage (Max) . . . . . . . . . . . . . . . . . . .
100

Primary current (nom) . . . . . . . . . . . . . . . . . .
8.5

Primary power (nom) o”=””. ...”..”.o... .063

D C resistance
Stators..........”. .00.....”o.” 130

Rotor . . . . ..~. ”.. ~ OO. ”*. ”S ----
230

Impe(~ance, Zoo . . . ...” ....Q..””*.- 1370 + J 5790

1 ransformation ratio, outpu(l’inpu~ . . . . . . . . . . . .
.g~y

Phase shift (output/input) . . . . . . . . . . . . . . . . 1.2

Null voltage
Fundamental . . . . . . . . . . . . . . . . . . . . 20

Total . . . . . . . . .. ~.* .O=OQDO*”O 30

Function error . . . . . . . . . . . . . . . . . . . . ? .05

Shift of resolver zero
withvolcage. . . . . . . . . . . ● . .O “ “. o . * 1.0

with frequency . . . . . . ...”*...”..” ●

*().5

MECHANICAL CHARACTERISTICS

Friction torque (Max) . . . . . . . . . . . . . ...”
Temperature rise(max) . . . . . . . . . . . . . . . .
tei~ht . . . . . . . . . . . . . ...*...”.’

REFERENCES

Specification . . . ..$. a. ..”=”=”....’
ktstallationd ra~ing. . . . . . “ “ “ ● ● ● . “ s . s “
General arrangement drawing . . . . . . . . . . . . . .
Federal Stock Number (FSN) . . . . . . . . . . . . . .
Qualified Products List (QPL). . . ● ● ● ● ● ● . ● ● ●

NOTES

Hz-
V

mA
watts

ohms
ohms
ohms

degrees

mV (rms)
mV (rfns)

percent

minutes
minutes

0.2 oz-in

20 degrees C
Oz

MIL-R-23417/19
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MI L-HDBK=Z24 (NAW)

27 se~enhr 1%8

RESOLVER, ELECTRICAL

TYPE 23RS8W&

ELECTRICAL CHARACTERISTICS

Excitation windhg . . . . . . . . . . . . . . . . . . .
Frequency . . . . . . . . . . . .=...”.””...
input voitage (Max) ”...... . . . . . . . . . . . .
Primary current (nom) . ..o GO .....””..-..
Primary pwer (nom) . . . . . . . . . . . . . . . . . .
I) C resistance

Stator . . . ..o”. .. ~.” .o.o.*Q...
Rotor . . . . . . . . . ...” .“”....’..
Compensator . . . . . . . . . . . . . . . . . . .

Trans~c}rmztjor~ ratio. ou:p,’in{’u[ . . . . , . . . . . . .
Phase shift (output l’inpul) . . . . . . . . . . , . . . . .
Null voltage

Fundamental . . . . . . . . . . . . . . . . . . . .
Total . . . . . . . . . ...” .“.-.”..””

Function error . . . . . . . . . . . . . . . . . . . . .
Shift of resolver zero

withvoltage . . . . ..b ......””.... ““
with frequency . . . . . . ....”.’”...” .0

MECHANICAL CHARACTERISTICS

Friction torque ~max) . . . . . . . . . . . . . . . . . .
Temperature rise (max) . . . . . . . . . . . . . . .
Weig~Jr . . . . . .. o... .. ”.”””..

REFERENCES

Specification . . . . . ..-. .....~o...o.
Installation drawing.. . . . . . . - “. ..o I. . ●

General Arrangement drawing . . . . . . . . . . . . . .
Federal Stock Number (FSN) . . . . “ . - “ . . “ . . .
Qualified Products List (QPL) . . . . . . . . . . . . .

Hz
. v

MA
watts

ohms
ohms
ohms

degrees

m\’ (rrns)
mV (rrtl S)

percent

minutes
minutes’

oz-in
degrees C

0::

h!IL-R-234 17 f23

NOTES

L. 10.11
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MIL-HDBK-224 (NAVY)

2? Septunber 1%8

RESOLVER, ELECTRICAL, AND AMPIJFIER

MK 4 MOD 1

CHARACTERISTICS

400.. *** .* **. *O””” ““*”” ●

Rotor outpurvoltage ~~” ..” . . . . . . . . . . . . 26

Inputs” “ “ ● O” ““o* ● * ● “” ““”” 3/chmnel-2channe1s
input impedance “ “ “ ● ● o ● ● ● G ● ● 500 kohms shunted ‘Irh 5 pf

ELECTRICAL

Frequency .

Power supply
Voitage . . . . . . . . ..o. ““.””000** -55

Current . . ..e Ot ”=.” ● “””=.””””. 38

Ripple . . . . . . . . . . . . . . . . . . . . . .2% of nominal

Impedance . . . . . . . ● . “ . ● o 25 ohm ‘eslstor ‘n ‘er!es ‘ith
10 mH Inductor

Transient . . . . . . . . . . . . . . . . . . 5% above nominal

Transforrnacjon ratio
At 400 Hz Inpu[ [o rotor at max , . . . . . . . li .0014 t j.oo14

O-200kH:”.*”.”””. “-”o*” s.”””...;
Total output noise (max) . .“ . “ “ “ O“ “ o “O ‘$
Harmonic distortion (max) . . . . . . . . . . . . . . . .1

Upper cutoff frequency (3db), max . “ “ “ . . . . . . . “ 35

Max transient input, 1 SCC, 400Hz . . . . . . . . . . . . 52

MECHANICAL CHARACTERISTICS

Weight . . . . . . . . . . . ● “..*...-.”.. 9.75

Hz
Vr!ns

v
mA

mVrms
percent

kH Z

Vrms

Oz

NOTES

Developed under contract N600(19)60560.
This integrated unit contains dual hybrid monolithic amplifiers rrimmed to its assoc-
iated computing resolver.

10.13
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MlL-HDBK”224 (NAVY)

27 Septcmuber 1*

CHAPTER 11

SERVO GEARHEADS

A compilation of Servo Gearheads is being prepa~d

11.1
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Ml L-HDBK-224 (MAW)

2? September 1-

CHAPTER 12

SERVOMOTORS

The motors describedin this chapter are precision grade machines designed for
servo use and for special purposes.

12.1/12.2
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MIL-HDBK-224 (NAVY)

2? September 1968

SERVOMOTOR

TYPE 26V-05SM40

ELECTRICAL CHARACTERISTICS (DESIGN)

Frequency . “ “ “ - . “ .
Voltage

Reference phase . . . .
Control phase (series) .
Control phase (parallel) .
Minimum starting (max) .

Current (at stall)
Reference phase . . . .
Control phase (series). .
Control phase (parallel) .

Power inputlphase (max). .
Power factor/phase . . . .
Effective resistance

Reference phase . . . .
Control phase (series) . .
Control phase (parallel) .

.

.

.
●

✎

✎

●

✎

✎

✎

✎

✎

.

.

.

.
●

✎

✎

✎

✎

✎

.

.

.
.
,

.

.

.

.

.

.
. .

●

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

.

,

.

.

.
●

✎

✎

✎

✎

✎

✎

.
. . . .

,

.

.
.
.

●

✎

✎

✎

✎

✎

.

.

MECHANICAL CHARACTERISTICS (DE$IGN)

NO load speed (rnin) . . . . . .

Stall torque (min)at23° C . . .
Rotor moment of inertia. . . . .
Theoretical acceleration (at stall)

Power output (max) . . ● . s G
Temperature rise (max). . . . .
.Ambienc temperature range . . .
Rcight . . . . . . . ..-. .

REFERENCES

Specification . . . . . . . . .
installation drawing . . . . . .
General Arrangement drawin . .

fFederal Stock Number (FSN . .
Qualified Products List (QPL) .

NOTES

.

.

.

.

.

.

.

.

.

.
.
*
.

●

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

.

.

.

.

.

.

.

.

.

.

.
,
.

,
.
.
.

.

.

.

.

.
●

✎

●

●

.

.
.
.
.

.

.
.
.
.

.
.
.

.
.
.
.

.

.

.

.

.

.

.
.
s

.

.

.

.

.

●

✎

✎

✎

●

✎

✎

✎

✎

✎

✎

✎

●

●

✎

✎

✎

✎

✎

✎

✎

●

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

●

✎

✎

✎

✎

✎

✎

✎

✎

✎

.

.

.

.

.

.

.

.

.

.

.
.
.

.

.
.
.

.

.

.

.

.

.
●

✎

✎

.

.
●

✎

✎

✎

✎

✎

✎

✎

✎

●

✎

✎

✎

●

✎

✎

✎

✎

✎

✎

✎

✎

.

.

.

.

.

.

.

.

.

.
.
.

.
.
.
.

.
.
.
.

.

.

.

.

400

26
%
18

1

90
65

125
2.0
.78

392

765
191.2

Hz

v
v
v
v

rnA
rnA
rnA

waccs

ohms
ohms
ohms

9500 rpm
.075 Oz-in.

.03 gm-cm2

160,000 rad/sec2

watts
50 degrees C

-55 co A 125 degrees C
.7> Oz

MI L-S-22432/
WPDTKg 2571715

Developed under contract NOw 64-0583-f.
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MIL-HDBK-224 (NAW)

2’7 Septmber 19tM

SERVOMOTOR

TYPE 26 V-08SM40

—

ELECTRICAL CHARACTERISTICS

Frequency . . . . . . ..~~ 0000”00**-’”-
Voltage

Reference phase . . . . . . . ““”.oco”.Do”
Control phase (series). . . . . . . . . . . . . . . . .
Control phase (parallel) . . . . . . . . . . . . . . . .
Minimum starting (max J . . . . . . . , . . . . . . . .

Current (ac stall)
Reference phase . . . . . . . . . . . . . . . . . . .
Control phase (series). . . . . . . . . . . . . . . . .
Control phase (parallel) . . . . . . . . . . . . . . . .

Power input/phase (max) . . . . . . . . . . . . . . . .
Power factoriphase . . . . . . ...”.”.”~.”..
Effective resistance

Control phase (series). . . . . . . ● . . . . “ . . ● .
Control phase (parallel) . . . . . . . . . . . . . . . .

MECHANICAL CHARACTERISTICS

400

26
36
18

.75

245
178
318
3.6
.58

Noloadspeed (rein )....... ...””o.P””.o 6200

StaIltorque (min)at23°C . . . . .O..O...O.” .30
- ..

Rotor moment of inert ia . . . . . . . . . . . . . . . . . ..ZU

Theoretical acceleration (at stalJ) . . . . . . . . . . . . 106.000

Powcrourpu( (Max) . . . . . . . . . . . . . . . . . . . .4

Tempera ture rise..... . . . . . . . . . . . . . . .
85

Ambient temperature range . . . . . . . . . . . . . . . -55 to +125
Weight, . . . . . . . . . . .........””.. 2.0

Hz

v
v
v
v

mA
rnA
mA

watts

ohms
ohms

rpm
oz -in

gm-crn2
rad~sec 2

watts
degrees C

degrees C
Oz

REFERENCES

Specification . . . . . . . . . ● ? . . . . . . . . . . MIL-S-22432/30B

Installation drawing. . . . . . . . . ● “ “ ● ● . . ● ‘
General arrangement drawing . . . . . . . . . . . . . .
Federal Stock hlurnher (FSN) . . . . . . . - . . . . “ ‘
Qualified Products L:st (QPL) . . . . . . . . . . . . . Yes

NOTES

12.5
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MIL-HDBK=4 (NAW)
2’7 xptcxnber 1%8

SERVOMOTOR

TYPE 26V-08SM4b

ELECTRICAL CHARACTERISTICS (DESIGN)

Frequency . . . . . . .
Voltage

Reference phase . . .
Control phase (series)
Control phase (pamllel)
Minimum starting (max)

Current (at Stall)
Reference phase . . .
Control phase (seties) .
Control phase (parallel)

Powerinpuc/phasc(max) .
Power faccor/phase . . .
Effective resistance

Reference phase . . .
~uncrol phase (series) .

..**
..0. ● “”

. . . . ... *.” ●

..*C
. ..=” ● 0

.***.. *.* ““

. ..*
. ..*” ““

..**. ..* ● “”

. ..*
. . . . ...

. . . .
.. --” -.

. ..*
.. **. ..

. . . .
. ..*C ““

400

26
36
18

1

160
118
210
2.8

.7

260.***. . . . ● “” 505. . ... *** ““

Control phase (parallel) ~ . . . . . . . . . .
126

MECHMICAL CHARACTERISTICS (DESIGN).

Noloadspeed (rein )....... . . . ...*
9800

Stall toque (rein) at 23°C . . . . . . . . . . .
.3

Rotor moment of inertia- . . . . . . . . . . . .
.2

Theoretical acceleration (at stall) . . . . . . . .
106,OW

Power output (max) . . . . . . . . . . . . . . 75
Temperature rise . . . . . . . . . . . . . . .
Ambient temperature range . . . . . . . . . . .

-55 to ‘+125
1.5

weigh t . . . . . . . . . . . . . . . . . . . .

REFERENCES

Specification caOo*ooo . . . . . ...=
installation drawing . . . . . . . . . . . . . .

WP Dwg

General arrangement dmwing . . . . . . . . . .
Federal Stock Number (FSN) . . . . . . . . . .
Qualified Products List (QPL) . . . . . . . . .

NOTES

Developed under contract NOW 64-0584-f.

Hz

v
v
v

. v

mA
mA
mA

watts

ohms
ohms
ohms

rpm
oz-in.

grn-cm2

rad/sec2

watts
degrees C
degrees C

Oz

MIL-s-22432/
2571620
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SERVOMOTOR TACHOMETER GENERATOR

TYPE 11 S&DG40

ELECTRICAL CHARACTERISTICS, SerVOISW*r %~ion
Frequency = .”...-.-. . . . . .

. ..””

VOitage .

Reference Phase-”””””” ““””~~:~,
Contmlphase (series) . . . . . . . . . .

Control phase tPara\~el) ● ● o ● ● ● “ “ “ “ “ ; .
Minimum smrting hax) . ● . ● . . . ● . . “

Current (at stall) .*

Reference Phase o”””””” ““””:j~..
Control phase (series) . . . . . . - . . .*”. . . . “
Energizing.”c”””””””” ~....o..

Power input/phase (max) . . . . . . .0.. . . .“

400

115
’36

18
1.0

62
197

41-52
3.7
.52

Power factor/phase . . . “ “ “ “ - -
Impedance . . ~070° + i 1760

Reference Phase”””””” ‘ “””: ::’...
106 + j 173

Control phase ~series~ “ “ ● ● ● ● “ “ . . . ,
800

output””.””””””””. . ..”

MEC$’!ANICAL CHARACTERISTICS, Servomotor Soctien 6200

Noloadspeed (mince-””””- ““””~::::
.60

St~l torque (rein) at z3°c . . . . . . . .
1.3

ROtOrmoment of inertia” ● “ ● ● - “ - “ “ ‘ “ : : ~
32,600

Theoretical acceleration (at stail) . . . “ “ “ ●

. -55 to + 125

Ambient temperature ‘ange “ “ “ “ “ “ “ “ “ : : : .
6.5

..0 ● “
weight . . . . . . . . . . . . . .. .

ELECTRICAL CHAR;*CTERISTICS, Tochom~tcr GeneroKr Section
.0143

In-phase speed SCYISitiVe T~~ . . . . - ● “ ● “ . ~ ;
o

Phase shift (500 co 3600 rpm’) . . . . . . . . . .
?. 5. . .. . . ● “

Linearity (max) . . . . , . . . . .
Zero-speed output voltages

12. . .
Total (Max).””””””””* ~~~~~... 8

Fundamental (max) . . . . . . .
.55. . ...0 . .

output gradient ● o ● “ ● ● “ “ “-~5 _&-1250c)

Tempemture sensitivi~ (over range
.0098

In-phase s eed sensitive TR (rein). ● . ● “ ● ● ● “
r

15

Phase shit(max) =.=....” ..””~-”” .-
Zero-speed output

AL.
Total (Max).’”””””””” “:::::. 15

Fundamenml (max) . . . . . . . .

Hz

v
v
v
v

mA
mA
mA

watts

ohms
ohms
ohms

rpm
oz-ino

gin-cm 2

rad/seC2

&gfees C
Oz

degreeS
percent

Inv
mV

v/ 1000 P

degrees

mV
mV

13.11

—

Downloaded from https://www.everyspec.com



L

TYPE llSM-DG& (Continued)

REFERENCES

Specification . . . . . . . . . . . . . . . . . . . . . . .
I&callaciond racing . . . . . . . . . . . . . .. OOO.
General arrangement drawing . . . . . . . . . . . . . . .
Fedend Stock Number (FSN) . . . . . . . . . . . . . . .
Qualified Products List (QPL) . . . . . . . . . . . . . .

NOTES

MIL-HDBK-224 (NAW)
27 Septenber 1~

MIL-S-22820/32(M)
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MIL-HDBK-224 (NAW)

2’7 Septcmbr 19&

-. -

SERVOMOTOR TACHOMETER GENERATOR

TYPE llSM-IN40

ELECTRICAL CHARACTERISTICS, Servomtor Soetion

Frequency........”. . . . . . . . . .
Voltage

Reference phase . . . . . . . . . . . ...”
Control phase (series). . . . . . . . . . . . .
Control phase (parallel) . . . . . . . . . . . .
Minimum starring (max) . . . . . . . . . . . .

Current (at stall)
Reference phase . . . . . . . . . . . . . . .
Control phase (series). . . . . . . . . . . . .
Energizing........”. . . . . . . . .

PoR’erinput~phast:(max~ . . . . . . . . . . . . .
Po~’er ffictor~pb:~se . . . . . . . . . . . . “ . ●

lfnpeciance
Reference phase . . . . . . . . . . . . . . .
Control phase (series)- . . . . . . . . . . . .
Output . ...”----- .“. ”.”...

MECHANICAL CHARACTERt STICS, Servomotor Section

Noloadspeed(nlin). . . . . . . . . . . . . . .
Scalltorque(min)at23°C . . . . . . . . . . . .

400

115
36
18

1.0

62
197

83
3-

0.;;

]()~0 + I 1760
106 + ) 173

2800 + i 5500

6200
.60
-.5

Rotor mo-ment of inertia. . . . . . . . . . . . . .
Theoretical acceleration (at stall) . . . . . . . . .

b,oti

Ambient temperature range . . . . . . . . . . . .
-55 to +125

85
We:ghlo o.””””-”. ““. . . . . . . .

ELECTRICAL CHARACjTEfil ST’lCS, Tachometer Ganora~r Sectien

in-phase speed sensitist TR . . . . . . . . . . .
Phast? shift (500 co 3600 rpm) . . . . . . . . . . .
Linearity (no to 3@0 rpm) . . . . . . . . . . . .
Axis error voltages

In-phase (Max) . . . . . . . . . . . . . . . .
Quadrature-phase (max) . . . . . . . . . . . .

Zero-speed output voltage, total (max) . . . . . . -
Position error voltage.~

in-phase (Max) ..,..... . . . . . . . .
Quadrature-phase (maxi . . . . . . . . . . . .

Output gradient . . . . . . . .. OOCC=O:O

Hz

v
v
v
v

mA
mA
m.4

ufat[s

oh ms

ohms
ohms

rpm
oz-m.

gm-cm2
rad ,“sec 2

degrees C
Oz

.07150
0 degrees

L 07 percent

~ mV

10 mV

2,75 Y/ 1000 rpm

13.15
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. MIL-HDBK-224 (MAW)

27 Septem- 1%8

.

.

Temperature sensitivity (over range -55 to 125”C)
In-phase speed sensitive TR . . . . . . . . .
Phase shift . . . . . . . . . . . . . . . . .
In-phase axis error voltage (max) . . . . . . . 8

Zero-speed output, total (max) . . . . . . . 20
In-phase position error voltage (max) . . . . . 5

Frequency sensitivi~ (over range 380 to 420 Hz)
In-phase speed sensitive TR . . . . . . . . .
Phase shift . ..* C””~= c“..=**
Zero-speed output voltage, total (tnax) . . . . . n

Voltage sensitity (over range 115 V *1O%)
in-phase speed sensitive TR. . . . . . . . .
Phase shift . . . . . . . . . . . . . . . .

REFERENCES

Specification . . . . . . . . . . . . . . . . .
installation drawing . . . . . . . . . . . . .
General arrangement drawing . . . . . . . . . .
Federal Stock Number (FSN) . . . . . . . . . .
Qualified Products List (QPL). . . . . . . . . .

value measured at 23° C
value measured at 23*C

mV
mV
mV

value measured at 400 Hz
value measured at 400 Hz

mV

value measured at 115V
value measured at 115 V

MIL-S-22820/33 (AS}

NOTES

Downloaded from https://www.everyspec.com



<

r-------

II
m:
I-
00

I

T
I

I
I

4
(u

I

—
u) ‘u

0

1-

13.19

Downloaded from https://www.everyspec.com



MIL-HDBK-Z24 (hlAW)

27 September 1968

.

.

ELECTRICAL CHARACTERISTICS

Frequency . . . . . . . .
Voltage

Reference phase . . . .
Control phase [series). .
Control phase (parallel) .
Minimum starting ~rnax) .

Current (at stall)
Reference phase . . . .
Control phase (series). .
Control phase (parallel) .

Power input/’phase (max). .
Power factor/phase . . . .
Effective resistance

Reference phase . . . .
Control phase (series). .
Control phase (parallel) .

.

.

.

.

.

.

.

.

.

.

.

.

.
.
.
.

.
.
.
.
.

,
.
.

MECHANICAL CHARACTERISTICS

No load speed (rein). . . . . .
Stall torque (rein) . . . . . . “
Rotor moment of inertia . . . .

.

.
.
●

✎

✎

✎

✎

0

.

.

.

.

.

Theoretical acceleration (at stall)
Power ourput (max) . . . . . . .
Ambient temperature range . . . .
Weight . . . . . . ...*.=

REFERENCES

Specification . . . . . . . . . .
installation drawing . . . . . . .
General arrangement drawing . . .
Federal S[ock Number (FSN) . . .

SERVOMOTOR

MK 7 MOD O

.

.
●

✎

✎

✎

✎

✎

✎

✎

✎

✎

●

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

Qua$ified Products List (QPL) . . .

NOTES

.

.
●

✎

✎

✎

✎

✎

✎

✎

✎

✎

●

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

.

.
.
.
.

.
.
.
.
.

.

.
.

.

.

.

.

.

.

.

.
●

✎

✎

✎

.

.
.

●

✎

✎

✎

✎

✎
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400

115
115

57.5

2200
2200

550

Hz

v
v
v
v

mA
mA
mA

watts

ohms
ohms
ohms

. 4800 rpm
. 1.45 02-in

3.3 gm-cm~
31,0[)0 rad/sec-

watts.
degrees C.

. 8.0 Oz

. MIL-S-17087
. WP Dwg 675027

WP Dwg 675025.
.
.

-
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.—

SERVOMOTOR

MK 7 MOD 1

ELECTRICAL CHARACTERISTICS

Hz400Frequency . . . . . . . .
Voltage

Reference phase . . . .
Control phase (series). .
Control phase (parallel) .
Minimum starting (max) .

Current (at stall)
Reference phase . . . .
Control phase (series). .
Control phase (parallel) .

Power input ~’phase (max). .
Power factor/phase . . . .
Effective resistance

Reference phase . . . .
Control phase (series), .
Control phase (paraIiel) .

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.
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.
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.

.

.
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.
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.

.
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.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.
.
.
.

.

.

.

.

.

.
●

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.
v
v
v
v

115
115

37.5

.

.

.

mA
mA
mA

watts

.

L ohms
ohms
ohms

~zoo

2200
550

.

.

MECHANICAL CHARACTERISTICS

No load speed (rein). . . . . .
Stall torque (rein) . . . . . . .
Rotor rncment of inertia . . . .

4800
1.45

3.3
31 .o~:~o

rpm
02- in

gm-cm2
rad ‘sec2

m’atts
degrees C

02

.

.

Theoretical acccicration (at stall’~t

.

.

.

.

.

.

.

.

.

.

.

Power output (maxi . . . . .
Ambient temperature range . .
Weight . . . . . . . . . . .

REFERENCES

Specification. . . . . . . .
Installation drawing. . . . .
General arrangement drawing .
Federal Stock Number fFSN) .
Qualified Products List (QPL)

NOTES

MIL-S-17087.
. WP Dwg
. W’P Dwg

675069
675068

.

Same as MK7 MOD Oexcept forspline

12.19
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MIL-HDB K-224 (NAVY)

2? Septallbur lW

SERVOMOTOR

MK7 MOD 2

ELECTRICAL CHARACTERISTICS

Frequency . . . . . . . . . . . . . . . . . . . . . . .
Voltage

Reference ph=e . . . . . . . . . . . . . . . . . . .
Control phase (series). . . . . . . . . . . . . . . . .
Control phase (parallel) . . . . . . . . . . . . . . . .
Minimum starting (max) . . .. . . . - . - - ● . ● . .

Current (at stall)
Reference phase . . . . . . . . . . . . . . . . . . .
Control phase (series). . . . . . . . . . . . . . . . ,
Control phase(p~~al~~~) . . . . “ . . . + . . . - ~ - -

Power input i’phase(max) . . . . . . . . . . . . . . . .
Power factor/phase . . . . . . . . + . . . . . . . . . .
Effective resistance

Reference phase . . . . . . . . . . . . . . . . . . .
Control phase (series). . . . . . . . . . . . . . . . .
Control phase (parallel) . . . . . . . . . . . . . . . .

MECHANICAL CHARACTERISTICS

Noloadspeed (ink). .. ~... “..”.s.*..o.
Stall torque (rein )....... ...I......o.’
Rotor moment of inertia. . . . . . . . . . . . . . . . .
Theoretical acceleration (at stall). . . . . . . . . . . . .
Power ourput (max) . . . . .

Amtiien[ temperature range . .
Weight........o.

REFERENCES

Specification . . . . . . . .
Installation drawing . . . . .
General arrangement drawing .
Federal Stock Number (FSN) .
Qualified Products List (Qpl-)

NOTES

. . . . . . . . .... ‘.

. . . . . $.... “’”.

. . . . ..*. . . . . ““

400

115

230
115

11(;
54

11(
:.1
.4!

TJw

8800
2200

4800
1.45

3.3
~ 1,000

:.5

. . . . . . . . . ..” ..

WF’ Dwg. . . . . . . . . . ..””
WFJ Dwg. . . . . ..... . . . .

. . . . . .* .*. .“. .

. . . . . .* .*” . . . .

Hz

v
v
v
v

mA
mA
mA

watt’s

ohms
ohms
ohms

rpm
oz-in

gm-cm2
raa ;sec 2

warts
de ~r et:: C

Oz

MIL-s-17@7
982126
982127
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-
M1L41DBK-224 (NAVY)

2’? Septd= 1%$

SERVOMOTOR

MU 7 MOD 4

ELECTRICAL CHARACTERISTICS @26°C

Frequency . . . . . . .. ~.” ● OO. ”””. .O**
Voltage

Reference phase . . . . . . . . . . . . . . . . . . .
Control phase (series). . . . . . . . . . . . . . . . .
Control phase (parallel) . . . . . . . “ . “ Q Q “ “ ● “
Minimum starting (max). . . . . . . . . . . . . . . .

Current (at stall)
Reference phase . . . . . . . . . . . . . . . . . . .
Control phase (series). . . . . . . . . . . . . . . . .
Control phase (parallel) . . . . . . . . . . . . . . . .

Power inpuc/phase(max). . . . . . . . . . . . 0 . ● . .
Power factor/ phase . . . . . . .“......”.*s.
Effective resistance

Reference phase . . . . . . . . . . . . . . . . . . .
Control phase (series). . . . . . . . . . . . . . . . .
Control phase (paraliel) . . . . . . “ ● . . . ‘ ● ● . ●

MECHANICAL CHARACTERISTICS @26“C

Noloadspeed (rein )....... ..”oo....*.o
S[alltorque (rein). .. o.. .“....””+..”.
Rotor moment ofinercia . . . . . . . . . . . . . . . . .
Theoretical acceieracion (at stall) . . . . . . . . . . . . -
Power oucput(max). ..$o. ...o...QO.QO.
Ambient temperature range . . . . . . . . . . . . . . . .
Weight . . . . . . . . . . . ● 1. Q ”....*..*

REFERENCES

Specification ..t . . . ..~ .“ocoo.”.*...
installation drawing ..o. oo. “0””000*.”..

General arrangement drawing . . . . . . . . . . . . . . .
Federal Stock Number (FSN) . . . . . . . . . . . . . . .
Qualified Products List (QPL) . . . . . . ● ● ● “ ● . “ .

400

115
115

57.5

100
180
360
8.9
.43

1480
1480

370

5000
2.0
3.3

42,600

CO+125
7.0

WP Dwg
WP Dwg

Hz

-
v
v
v
v

mA
tnA
mA

watts

ohms
ohdts
ohms

rpm
oz -in

em-cm2
ra>/sec2

watts
degrees C

Oz

1359522

NOTES

12.23
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MIL-HDBK-224 (NAVY)

%7 septallwr 1968

SERVOMOTOR

UK 7 MOD S

.

ELECTRICAL CHARACTERISTICS @26°C

Frequency . . . . . . . .
Voltage

Reference phase . . . +
Control phase (series). .
Control phase (parallel) .
Minimum starting (max) .

Current (at stall)
Reference phase . . . .
Control phase (series). .
Control phasc(paralle!) .

Power input/phase (max). .
Power factor/phase . . . .
Effective resistance

Reference phase . . . .
Control phase (series). .
Control phase (parallel) .

.

.

.

.

.

.

.

.

.

.

.

.

.

●

✎

✎

✎

✎

✎

✎

✎

✎

✎

.

.

.

.

.

.

.

.

.

.

.

.

.

.
.
.

.

.

.

.

.

.

.

.

●

✎

✎

✎

●

✎

✎

✎

✎

✎

●

✎

✎

MECHANICAL CHARACTERISTICS @WC

No load speed (rein) . . . . . ● .
Stall torque (rein) . . . . . . “ G
Rotor moment of inertia . . . . .
Theoretical acceleration (at stall).
Power output (max) . . . . . . .
Ambient temperature range . . . .
Weight . . . . . . . . . . . .

REFERENCES

Specification . . . . . . . . . 0
installation drawing . . . . . . .
General arrangement drawing . . .
Federal Stock Number (FSN) . . .
Qualified Products List (Qpl-). .

NOTES

.

.

.

.

.

.

.
.
.
.
.

.
.
.
.
.
.
.

.

.
●

✎

✎

.

.

.
●

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

.

.

.

.
.

.
.
.
.
.

.

.

.

.

.

.

.

.

.

.

.

.
●

✎

✎

.

.

.

.
.

.

.

.

.

.

.

.

.

.

.

.

.

.

.
.

.

.
.
.
.

.

.
.
.
.

.

.

.
0

.

.

.

.

.

●

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.
.

.

.

.

.

.

.

.

.

.

.

.
.

.

.

.
●

✎

✎

✎

✎

✎

✎

●

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.
.
.

.

.

.

.

.

.

.

.

.

.

.

.
.
.

.

.

.

.

.

.

.

.

,
.
.
.

.

.

.

.

.

400

115
115

57.5

1480
1480

370

Hz

v
v
v
v

mA
mA
mA

watts

ohms
ohms
ohms

. 5000 rpm
2.0. 02-in

. .3.3 gm-cmz

42.1:00 rad jsecz
watts

[0 +125 degrees C
7,0 Oz

.

. WP Dwg
WP Dwg

.

1473970
1359521

12.25
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MI L-HDBK-224 (NAVY)

a Septmber lW
-

SERVOUOTOR

MK 7 MOD 6

ELECTRICAL CHARACTERISTICS @26°C

Frequency . . . . . . .
Voltage

Reference phase . . .
Control phase (series).
Control phase (parallel)
Minimum starting (max)

Current (at stall)
Reference phase . . .
Control phase (series) .
Control phase (parallel)

Power inpur/phase (max) .
Power factor l’phase . . .
Effective resistance

Reference phase . . .
Control phase (series).
Control phase (paraliel)

. ..$. .. **. .. *”” “

. . . . . .. *.* .. *”” “

. . . . . . . . . . . ...” “

. . . . . . . . . . . . . ..”

. . . . . . . . . . . . . . . .

. . . . . . ..*. $..”. .

,.. . . . . . . ..” . . . .

. . . . . . . . . . . . . . . .

. . . . . . . . . . . ...” ‘

. . . . . . ..*. ..*.. .“

. . . . . . ...* . . . . . ‘

. . . . . . . . . . ..... .

. . . . . .* *.. . . . . . “

MECHANICAL CHARACTERISTICS @26°C

Noloadspeed (rein )....... ..~.........
Stall torque (rein )....... . . . .. O.. ..”. S
Rotor moment of inertia . . . . . . . . . . . . . . . . .
Theoretical acceleration (at stall) . . . . . . . . . . . . .
Power output (Max) . . . . . . . ..........c-
Ambient temperature range . . . . . . . . . . . . . . . .
Weight . . . . . . . . . . . . ...o....o”.o

REFERENCES

Specification . . . . . ...+ .OOOOOD.””..*
Installation drawing . . . . . . .....~””.....
General arrangement drawing . . . . . . . . . . . . “ . .
Federal Stock Number (FSN) . . . . . . . . . . . . “ - .
Qualified Products List (QPL) . . . . . . . . . . . . . .

NOTES

400

115
230
115

180
90

180
8.9
.43

1480
5020
1480

4800
2.35

3.3
70,500

to +125

7.0

Hz

. v
v
v
v

mA
mA
mA

watts

ohms
ohms
ohms

rpm
oz-iq

gin-cm’
radlsecz

watts
degrees C

Oz

MIL-S-17087
WP Dwg 1473969
WP Dwg 1473971

12.27
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MIL-HDBK=224 (NAvY)

27 SqYbQtmr 1%8

SERVOUOTOI?

MK 7 MOD 7

.

.

.

ELECTRICAL CHARACTERISTICS

Frequency.........”= “000=0””-”””
Voltage

Reference phase. . . . . . . . . . . . . . . . . . .
Control phase (series). . . . . . . . . . . . . . . . .
Control phase (paraI~el). . . . . . . Q o ● Q ● c + ● ●

Minimum starcing(max) . . . . . . . . “ ● “ ● ● ~ G ●

Current (at stall)
Reference phase . . . . . . . . . . . . . . . . . . .
Control phase (series). . . . . . . . . . . . . . . . .
Control phase (parallel) . . . . . . . . “ . . “ . . . “

Power inpuc/phasc(max) . . . . . . . “. w “.. * .“

Power factor/ phase . . . . . . .*.!.o”c.”*.o
Effec Live resistance

Control phase (series). . . . . . . . . . . . . . . . .
Control phase (parallel) . . . . . . . ● . . ● . . ● ● ●

MEC3iANlCAL CHARACTERISTICS

Noloadspeed (rain) . . . . . . . . ..-.”...”.”
Stall torque (tnin)at23° C . ● ● .O ● ● . .- . . . . .

Rotor moment of inertia. . . . . . . . . . . . . . . . .
Theoretical acceleration (at stall). . . . . . . . . . . . .
Power output (nom) . . ...” ....”-.”..”.
Tempera turcrisc(max) . . . . . .. . ● ● . “. ...”
Weight . . . . . . . . . . . . ...o..o..00.0

REFERENCES

Specification . . .. ----- ● OOO”” 00= O.**
Installation drawing. . . . . . ● . “ . ● “ ● ● “ ● ● ● ●

General arrangement drawing . . . . . . . . . . . . . . .
Federal Stock Number (FSN) . . . . . . . . . . . . . . .
Qualified Products List (QPL) . . . . . . . ● . . . s . .

NOTES

400

115
115

57.5
3

114
114
210
6.2
.47

2340
585

Hz

v
v
v
v

mA
tnA

mA
watts

ohms
ohms

5,000 rpm
1.35 oz -in

3.3 gm-cm2

29,000 rad/sec2

1.18 watts
85 degrees C

8.0 Oz

MIL-S-22432/6A
WP Dwg 2094887

12.29
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-
MlL-HD6K-224 (NAVY)

27 &ptal!beT I*

SERVOMOTOR

TYPE 15SM4C

*

ELECTRICAL CHARACTERISTICS

Frequency . . . . . . ..-. -..””o”-*...*o
Voltage

Reference phase . . . . . . . . . . . . . . . . . . . .
Control phase (series). . . . . . . . . . . . . . . . . .
Control phase (pamllel). . . . . . . . . . . . . . . . .
Minimum starting (mm)..... . . . . . . . . . . . .

Current (at stall)
Reference phase . . . . . . . ..”...”””””.”
Contrc)l phase (series). . . . . . . . . . ● . . . . . ● “
Concrolphas e(parallel) . . . . . . . . . . . . . . . . .

Power input,’ phase (max) . . . . . . . . . . . . . . . . ,
Pow’erfactorl phase . . . . . . “.”......”...”
Effecti\’e resistance

Control phase (series) . . . . . . . . . . . . . . . . . .
Control phase (pamllel). . . . . . . . . . . . . . . . .

MECIINICAL CHARACTERISTICS

Noloadspeed (rein )....=.. ...’...”o”.0*
StalJtorque (min)at23° C... . . . . . . . . . . . . . .
Rotor moment of inert ia . . . . . . . . . . . . . . . . . .

Theoretical acceleration (at stall) . . . . ● . . . . ● ● . .
Power outp~lt(ma:~J . . . . . -.....”..”..”” .

400

115
115

57.7

3

114
114
21O
6 “’
.4?

2340
585

Hz

v
. v

v
v

mA
mA
miA

watts

ohms
ohms

5000 rpm
1.35 oz-in

3.3 grrb’crnz

29,000 rad/ sec 2

1.18 watts
gs degrees CTemperatu”re rise..... . . . . . . . . . . . . . . .

Ambient temperature range . . . . . . . . . . . . . . . . -S5 to + 125 degrc es C

‘Wei~ht . . . . . .. e... .,.s.*...o-.”- 8.(1 Oz

REFERENCES

Specification . . . . . . . . .OC”O”CO.OO.*O hUL-S-22432/7C

installation drawing . . . . . . . . . . . . . . . . . . . .
General arrangement drawing . . . . . . . . . . . . . . . .
Fedetal Stock Number (FSN). . . . . . . . . . . . . . . .
Qualified Products List (QPL) . . . . . . . . . . . . . . . Yes

NOTES

Formerly MK 7 Mod 8.

12.31
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L

MIL-HDBK-224 (NAVY)

~ gq4xmlb43r 1%$

SE RVOUOTOR

TYPE 15SM4d

ELECTRICAL CHARACTERISTICS

F~quency . . . . . . . . . . . . . . . . . . . . . .
Voltage

Reference phase . . . . . . . . . . ...*....
Control phase (series). . . . . . . . . . . . . . . “
Control phase (parallel) . . . . . . . . . . . . . “ “
Minimum starting (max) . . . . . . . . . . . . . . .

Current (at stall)

Reference phase . . . . . . . . . . . . . . . . . .
Control phase (series) . . . . . . . . . . . . . . .
Control phase (parallel) . . . . . . . . . . . . . . .

Power input/phase (rnax) . . . . . . . . . . . . . . .
POWer factor/phase . . . . . . . . . . . . . . . . .
Effective resistance

Reference phase . . . . . . . . . . . . ...””.
Control phase (series) . . . . . . . . . . . . ● . .

MECHANICAL CHARACTERISTICS

Noloadspeed (rein )...... . . . . . . . . . . .
‘talltOrque (min)at230C. . ● . . . . . . . . . . . .

Rotor moment of inertia. . . . . . . . . . . . . . . .
Theoretical acceleration (at stall) . . . . . . . . “ . .

Power output (Max) . . . . . . . . . . . . . . . . . .
Temperature rise..... . . . . . . . . . . . . .
Ambient temperature range . “ o s . “ . . . . . 0 . : .
weig~~t . . . . . . . . . . . . ..”..”””

REFERENCES

Specification or o.”””. .“”. .O ...::;
Installation drawing. . . . . . . ● ● ● ● . . “ “
Gene=l arrangement drawing . . . . . . . . . . “ . “ c
Fedeml Stock Number (FSN) . . . . . . . . . . . . . .
Qualified Products List (QPL) . . . . . . . . . . . . .

NOTES

400

115
36
18

.75

117
368
680
6.8
.49

2200
216

6200
1.20

.8

105,000
.8

65

-55 (0 +12>
7.3

Hz

v.
v
v
v

rnA
mA
mA

watts

ohms
ohms

rpm
oz-in

gm-cm2
2rad/sec

watts
degrees C
degrees C

Oz

MIL-S-22432/32B

Yes

12.33
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L

Ml L.HDBK-Z24 (NAW)

27 sep~ I*

.

SERVOMOTOR

MU 8 MOD O

ELECTRICAL CHARACTERISTICS

Frequency . . . . . . . .
Voltage

Reference phase . . . .
Control phase (series). .
Control phase (parallel) .
Minimum starting (max) .

Current (at stall)
Reference pha.~e . . . .
ContrcJl phase (series). .
ContrOl phase l.parallel) .

Power Input ~phase (rnax) .
Power factor iphasc . . . .
Effccti~~e resistance

Reference phase . . . .
Control phase (series). .
Control phase (parallel) .

.

.

.

.

.

.

.
.
.

.

.

.

.

.

.

.

.

.
.
.

MECHANICAL CHARACTERISTICS

NO load speed (rein) . . . . . .
Stail torque (rein) . . . . . . .
Rotor moment of inertia . . , .

.

.
●

●

✎

✎

✎

✎

✎

✎

✎

Theoretical acceleration (at stal!l .
po~;er output (max) . . . . . . .

ATI ]ent tern] wrature range . . . .
U’ei~nt . . . . . . . . . . . . .

REFERENCES

Specification . . . . . . . . - .
Installation drawing . . . . . . .
General arrangement drawing . - -
Federal Stock Number (FSN) . . .
Qualified Products List (QPL) . .

NOTES

.

.
.
.
.

.

.

.

.

.

.

.

.

.

.

.

.
.
.
.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.
.
.
.

.

.

.
.
.

.

.

.

.

.

.

.

.
.

.

.

.

.
.

.

.
●

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.
.
.
.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

,
.
.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.
.
.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

400

115
115

57.5

180
180
360
g-l

.43

1460
1460

365

4800
2.35

4.0
. 39,7(JO

.

.

Hz

v
v
v
v

mA
mA
mA

watts

ohms
ohms
ohms -

rpm
oz-in

gm-cmz
rad/sec2

watts
degrees C

Oz

MIL-S-17087
WP Du’g 675029.
WP Dwg 675033

12.35

Downloaded from https://www.everyspec.com



.

MIL-MDBK-224 (MAW)

2?? sep’w=w 19@

.

12.36

-’

I
.-J

1
0
0
0.
N

I

.A=%-

+++

o

a)

.

7m -

Downloaded from https://www.everyspec.com



MIL-MDBK-224 (NAVY)

~ *pt=br I*

SERVOMOTOR

MK 8 MOD 2

ELECTRICAL CHARACTERISTICS

Frequency . . . . . . . . . . . . . . . . . . . . . . .
Voitage

Reference phase . . . . . . . . . . . . . . . ...0
Control phase (series). . . . . . . . . . . . . . . . .
Control phase (parallel) . . . . . . . . . . . . . . . .
Minimum starting (Max).... . . . . . . . . . . . .

Current (at stall]
Reference phase . . . . . . . . . . . . . . . . . . .
Control phase ~series’~. . . . . . . . . . . . . . . . .
Control phase’, parallcll . . . . . . . . . . . . . . . .

Power input ipltast” (max). . . . . . . . . . . . . . . . .
Power factor/phase . . . . . . . . . . . . . . . . . . .
Effective resistance

Reference phase . . . . . . . . . . . . . . . . . . .
Control phase (series). . . . . . ,. . . . . . . . . . .
Control phase (parallel) . . . . . . . . . . . ~ . . . .

MECHANICAL CHARACTERISTICS

Noioadspeed (ma) . . . . . . . . . . . . . . . . . . .
Stall torque (rein) . . . . . . . . . . . . . . . . ...”
Rotor momen[ofiner[ia . . . . . . . . . . . . . . . . .
Theoretical acceleration (at stall). . . . . . . . . . . . “
Power output ~ma~~ s “ “ “ “
Ambient temperature range . .
Welghc . ...<.”-”..

REFERENCES

Specification . . . . . . .
Installation drawing . . . . .
General arrangement draw ing .
Federal Stock Number (FSN) .
Qualified Products List (QPLJ

NOTES

. . . . .. . . . . . .“.
. . . .. . . . . . .“”

. ..*.,.. . . . ● “”

. . . . ... *.* ● “’”

.. *** ● “”” ● ...*

. . . . .. ...* ● “””

. . . .
. ...* .“”””

. . ..-. . . . -.”” “

400

115
300
150

183
67

134
9.6
.43

1464
9400
2500

4800
2.35

4.0
39,700

13.2

WP Dwg
WP Dwg

Hz

v
v
v
v

mA
mA
rnA

watts

ohms
ohms
ohms

rpm
oz-in

gtn-cmz
rad /sec2

watts
degrees C

Oz

MIL-S-17m7 .
982128
982129

12.37
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MIL-HDBK-Z24 (NAW)

2’7 **-M 1*

SERVOMOTOR

mPE 18SM4a

ELECTRICAL CHARACTERISTICS

Frequency . . . . . . . ...* .. ”=”””
Voltage

Reference phase . . . . . . . . . . . . . .
Control phase (series). . . . . . . . . . . .
Control phase (Prallel) . . . . . . . . . . .
Minimum starting (max) . . . . . . . . . . .

Current (at stall)
Reference phase . . . ..t. ● =0. .”o
Control phase (series). . . . . . . ● ● . s ●

Control phase (parallel) . . . . . . ● . “ “ o
Power input ~phase (max\. . . . . . . . . . . Q

Power factorlphase . . . . . . . . . . . . . .
Effect i\le resistance

Control phase (series). . . . . . . . . . . .
ControI phase (praliel) . . . . . . . ● “ ● ●

MECHANICAL Ctl ARACTERIST\CS

Noloadspeed(min) .....”...Bo”.
Stall torque (rein) at 23° C . . . ● . ● ● o “ . ●

Rotor moment of inertia . . . . . . . . . . . .
Theoretical acceleration (at scali). . . . . . . .

● e..*

. . . . .

. ..*.

. . . . .

. . . . .

. . . . .

. . . . .

. . . . .

. . . . .

. . . . .

. . . . .

. . . . .

. . . . .

. . . . .

. . . . .

. . . . .

4(X3

115
115

57.5

3

275
275
506

14
.44

1017
254

5000
3.5
4.0

71,000
3.3Powcroutput (max) . . ..o. ..”...”..’.””

.~rnbienr temperature range . . . . . . . . . . . . . . .
-55 to +125

~eigh~, . . . . . . . . . . .,.....-””...” 12.0

REFERENCES

Specification . . . ..=cc ...000*o**.**
Installation drawkg . . . . . . . “sQoQ”*”.*.*
Genera) arrangement drawing . . . . . . . . . . . . . . .
Federal Stock Number (FSN) . . . . . “ ● ● ● ● ● . ● ● .
Qualified Products List (QPL) . . . . . . . . . ● ● ● . ●

NOTES
Fomnerly MK 8 MOD 3
Maximum temperature rise 100”C.

Hz

v
v
v
v

tnA
mA
mA

Waccs

ohms
ohms

rpm
oz-in

gm-cmz
rad/sec2

watts
degrees C

Oz

MIL-S-22432!I 1A

12.39
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MIL-HDBK-224 (?14AvY)

m Septd= Iw

SERVOUOTOR

TYPE ~8~tidC

.

ELECTRICAL CHARACTERISTICS

Frequency . . . . . . . . . . . . . . . . . . . . . . .
Voltage

Reference phase....”.” ““”--”.””””:
Control phase (series} . . . . . . . . . . . . . . .
Control phase (parallel). . . . . . . . . . . . . . . .
M~imum~tarting (maX). . . . 0 ““.”” “ “ “* “ “

Current (at stall)
Reference phase . . . . . . . . . . . . . . . . . . .
Control pha~e(series~ “ “ ~ “- --” ● “ - “ : : : :
Control phas$e (paral~e!” . . . . . . . . . . . “

Power input jptiase (maxi . . - . . . - . - “ “ s . “ o “
P~}werfacror/pha se..... . . . . . . . . . . . . . .
Effective resisur~ce

Control phase (series) . . . . . . . . . . -. . . . .
Control phase (parallel) . . . . . . . . . . . , . “ . “

MECHANICAL CHARACTERISTICS

N~loa~sped(rnin)...”””. ●C. O” O-.”.::
St~lltOque(rnin)~~23°fJ . . . . . . . . . . . . . .
Rotor moment of inert ia ..” ..”.”.””””..-:
Theoretical acceleration (at stall;] . . . ● . ~ o “ “ ● .. . .

400

115
115

37.5

3

200
200
~jo
5.1
.42

1525
390

48’)0
2.ZO

4.0
42,000

2.:5

Powcroutput (minx )...... . . . . . . . . . . .
[,y

Temperature rise (max) o . 0 0 - . 0 “ “ “ “ “ “ . . “ j_5,j [o 41, :)

Ambient temperature rarlg~ . . . . . . . . . . . . . . “
13 ‘%

Weigh t . . ..”” .”oc. “.. ”.”-’.”.”
. .

REFERENCES
MIL-S-22432/9B

Specification o-....... ..w=.”.’.:j~j
Inswllation drawing. . . . . . . . . . . . . . .
General arrangement dmwing . . . . . . . . . . . . . t ●

Federal Stock Number (FSN) . . . . . . . . . . . . . . .
QualifiedPrductsList (QPL) . . . . . . . . . . . . . .

NOTES

Formerly MK 8 MOD 1

Hz

v
v
v
v

mA
tnA
mA

%’2tt5

ohms
ohms

rpm
oz-in

gm-cm2
~~,/sec2

watts
degrees C

degrees C
02.

12.41
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MI L-HDBK-224 (NAVY)

2’7 Septml= I*
\

SEl?VOMO~R

TYPE 18SM4d

ELECTRICAL CHARACTERSITICS (DESl@)

Frequency . . . . . . . . . . . . . . . . . . . . .
Voltage

Reference phase ”...... . . . . . .. s..
Control phase (series) . . . . . . . . . . . . . .
Control phase (parallel) . . . . . . . . . . . . . .
Minimum s~rtkg(max) . . . . . . . . . . . . . .

Current (at stall)
Referace phase . . . . . . . . . . . . . . . . .
Control phase (series) . . . . . . . . . . . . . .
Control phase (parallel) . . . . . . . . . . . . . .

Power input/phase (max) . . . . . . . . . . . . . . .
Power factorlphase . . . . . . . . . . ...”...
Effective resistance

Reference phase . . . . . . . . . . . . . ...”
Control phase (series) . . . . . . . . . . . . . .
Control phase (parallel) . . . . . . . . . . . . . .

MECHANICAL CHARACTERISTICS (DESIGN)

Noloadspeed (rein )....... . . . . . . . . . .
Stall torque (min)at23°C 0.0 . . . . ..O . . . .
Rotor moment of inertia. . . . . . . . . . . . . . . .
Theoretical acceleration (at stall) . . . . . . . . . . .
Power output (Max) . . . . . . . . . . . . . . ..O
Tempemcure rise(max). . . . . . . . . . . . . . . . .

400

115
36
18

1

500
1500
2400

25
.47

660
66

16.5

4500
5.0
7.0

51,000

85

Ambient temperature range . . . . . . . . . . . . .
.-55 to + 100

20
Weigh t . . . . ...”..” .....”......

REFERENCES

Specification e.. .o gogo . ..” . . . . ..O
inswllation drawing . . . . . . . . . . . . . ...9

WP dwg

General arrangement drawing . . . . . . . . . . . . .
Federal Stock Number (FSN) . . . . . . . . . . . . .
Qualified Products List (QPL) . . . . . . . . . . . .

NOTES

Developed under contract NOw64-0584-f.

Hz

v
v
v
v

tnA
mA
rnA

watts

ohms
ohms
ohms

rpm
oz-in.

gm-cm2
rad/sec2

watts
degrees C
degrees C

Oz

MIL-S-22432/

2571670

12.43
L--
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MlL-t+DBK=n4 (NAVY)

2’7 Septembr 19@

SERVOMOTOR

TYPE 23SMk

ELECTRICAL CHARACTERISTICS (DESIGN)

Frequency . . . . . . .
Voltage

Reference phase . . .
Control phase (series).
Control phase (parallel)
Minimum starting (mm)

Current (at stall)
Reference phase . . .
Control phase (series)
Control phase (parallel)

Power input/phase (max) .
Power factor/phase . . .
Effective resista!~ce

Reference phase . . .
Control phase (series) .

● ☛✎☛
✎ ✎✎☛☛ ● “””

● .**
,. *** ● “””

. ..*
. ..** ● “**

.$ *** ““””
..**

● .*Q$ ● “”””
..*

. . . .
. . ..- ““. ”

● ..=. ● “””.
. . .

..-.
.. *** ● “*D

● . . .. ..*. ● “”.

..!.
. . . . ..”” “

. . . .. ..** ● “..

. . .
. ..** ● “”..

Control phase (parallel) . . . . . . . . . . . . .

400

115
36
18

1

720
2000
3600

w
.45

440
50

12.5

MECHANICAL CHARACTERISTICS (DESIGN)

Noloadspeed (rein }...... . . . . . . . . . .
3200

Stall torque (rein’) at 23°C . . . . . . . . . . . . .
10.0

Rotor moment of inertia. . . . . . . . . . . . . . .
20

Theoretical acceleration (at stall) . . . . . . . . . .
35, mo

Power output (Max) . . . . . . . . . . . . ...”
Temperature rise (max). . . . . . . . . . . . . . .

120

Ambient temperature range . . . . . . . . . . . . .
-55 [0 + 100

36
Weigh t.......”.*”. . . ’.-”.-...

REFERENCES

Specification .ot=ro. .m ..=o . . ..a”
lns=llation drawing . ...=. . . . . . ...””
General arrangement drawing . . . . . . . . . . . .
Federal Stock Number (FSN) . . . . . . . . . . . .
Qualified Products List (QPL) . . . . . . . . . . .

Hz

v
v
v
v

mA
mA
mA

wa tts

ohms
ohms
ohms

tpm
oz-in.

gm-cm2
rad jsec ~

watts
degrees C
degrees C

02

MIL-s-22432/
2571690

NOTES

Developed under contract NOW 64-0 S83f.

12.45
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CHAPTER 13

SERVOMOTOR TACHOMETER GENERATORS

MIL=HDBK-224(NAYY)

27 Saptalher I*

The instruments described in this chapter are designed for two classes of
applications, one applied where the absolute value of generated voltage is not re-
quired to be free of temperature effects, and one appiied where the absolute value
of generated Voltage must be independent of ambient temperature. The attainment of -
a high ratio berween generated voltage and the value of fundamental component of
output voltage at zero speed has been a major objective.

-
13.1./13.2
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SERVOMOTOR TACHOMETER GENERATOR

-—

TYPE 26V-~U-DG&

ELECTRICAL CHARACTERISTICS, Ssrvomo*r%tiion

Frequency . . . . . . . . . . . . . . . . . .
Voltage

Reference phase . . . . . . . . . ...*.
Control phase (series). . . . . . . . . . . .
Control phase (parallel) . . . . . . . . . . .
Minimum starting (max) . . . . . . . . . . .

Current (at stall)
Reference phase . . . . . . . . . . . . . .
Control phase (series). . . . . . . . . . . .
Energizing . . . . . . . . . . . . . . . . .

Power input/phase (max) . . . . . . . . . . . .
Power facto riphase . . . . . . . . . . . . . .
lmpedan ce

Reference phase . . . . . . . . . . . . . .
Control phase (series). . . . . . . . . . . .
output...”””””*”” “’”-”””

MECHANICAL CHARACTERISTICS, Servomobr Section

Noloadspeed (rein )...... . . . . . . . .
Stall torque (rein) at 23*C . . . . . . . . . . .
Rotor moment of inertia. . . . . . . . . . . . .
Theoretical acceleration (at stall) . . . . . . . .

Ambient temperature range. . . . . . . . . . . .
Weight. . . . . . . . . . . . . . . . .. *o.

.

.

.

.
●

✎

✎

✎

✎

✎

✎

✎

✌

✎

✎

✎

✎

✎

400

26
%
18

.75

245
178
70
3.6
.58

67+j95
122 + j 171

1100

6200

●W
.7

30,000

-55 to + 125
2.5

ELECTRICAL CHARACTERISTICS, Tachometer Gwwrotor Section

In-phase speed sensitive TR . . . . . . . . . . .
.041

Phase shift (500 co 3600 rpm). . . . . . . . . . .
0

Linearity (Max) . . . . . . . . . . . . ...-”
*().5

Zero-speed output voltages .-

Hz

v
v
v
v

mA
mA
mA

wa t w

ohms
ohms
ohms

rpm
oz-in.

gm-cm2

rad/sec2

degrees C
02

degrees
percent

Total(max).t-..=”””” ‘00””=0 11

Fundamental (Max)...=”=” ● 0*00** 10

Output gradient . . . . . . . . . . . . . . . . . .40 V/1000 rpm

Temperature sensitivity (over range -55 to 125°C) . .
in-phase speed-sensitive TR . . . . . . . . . . Not less than 70% of

value measured at
23°c

Phase shift . . . . . . . . . . . . . . . . . value measured at 23° C

13.3
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TYPE ~V-08W-DG4CI (Continusd)

Zero-speed output
Total (Max) . . . . . . . . . . . . . . . . 18

Fundamentai(max). . . . . . . . . . . . . 15

MlL-tlDt3K.224 (NAW)
27 Septxmber ~~

mV
mV

REFERENCES

Specificatimo . .. t..... . . . . . . .
Installation drawing . . . . . . . . . . . . .
General arrangement drawing . . . . . . . . .
Federal Stock Number (FSN) . . . . . . . . . .
Qualified Products List (QPL) . . . . . . . . .

MIL-s-2282Q/w(M)

NOTES

13.5/’13.6
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MIL-HDBK-224 (NAVY)

Z? September I*

.

.

SERVOMOTOR TACHOMETER GENERATOR

TYPE 26V-08M-lN&

ELECTRICAL CHARACTERISTICS, $orvowwrkction
400

Frequency . . . . . . . . . . . . . . . . . . .
VOltage

Reference phase . . .
Control phase (series).
Control phase (parallel)
Minimum starting (max)

Current (at stall)
Reference phase . . .
Control phase (series) .
Energizing . . . . .

Power input/phase (max) .
Power factor iphase . . .
Impedance

Reference phase . . .
Control phase (series)
output ”.....”

26
● .*== “. ..** ““

36. ..*”.* *** “*”
18.. -**. ..** “=* .75. ...*. . . . . ““*

245.. *.*.. **. .“” 178.. *.-. ..** ““. 79.. *** “.. *** .“ 3.6. ..** “. . . . . “w
.58. . . . . “. . . . . ““

67+j95. . . . . .. . . . ..” 122+ j 171.. *.*. . . . . ““*
2200 + ) lW. ..*. . . . . ..”.

MECHANICAL CHARACTERISTICS, $orvomo~r $oction
6200

Noloadspeed (rein )...... ...”o..~co
Stall torque (rein) at 23°C . . . . . . . . . . , . .

.W

Rotor moment of inertia. . . . . . . . . . . . . . .
1.6

Theoretical acceleration (at stall) . . . . . . . . . .
13,000

Ambient temperature range . . . . . . . . . . . . .
-55 to + 125

2.5
Weight.-..””...”” . . . . . ..””” O

ELECTRICAL CHARACTERISTICS, Tachometer Generate $oction
.oy30

In-phase speed sensitive TR . . . . . . . . . . . . 0

Phase shift (500 to 3600 rpm) . . . . . . . . . . . * .07
Linearity (500 co 3600 rpm). . . . . . . . . . . . .
Axis error voltages 55

In-phase (Max) . . . . . ...” . . . . . . . . ~7
Quadrature-phase (max) . . . . . . . . . . . . .

Zero-speed output ~’oltage, total (max) . . . . . . . .
15

Position error voltages 5
In-phase (max~””**O *O**” “=” . . . .
Quadrature-phase (max) . . . . . . . . . . . . .

10
.W

o~tputgradient~.o”.”... .. -””....

Hz

v
v
v
v

mA
mA
mA

watts

ohms
ohms
ohms

rpm
oz-in.

gm-cm2

rad/sec 2

degrees C
Oz

degrees
percent

mV
mV
mV

mV
mV

v/looo Qm

13.7
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MIL-HD8K-224 (NAVY)
2’? September 1%8

TYPE 26 V-08 SM-IN4a (Continued)

Temperature sensitivi~ (over range -55 to 125”C)
In-phase speed sensitive TR . . . . . . . . .
Phase shift . . . . . . . . . . . . ...-”
In-phase axis error voltage . . . . . . . . . .

Zero-speed output, Kotal (max) . . ● ● ● “ . ●

In-phase position error voltage (max). . . . . .
Frequency sensitivity (over range 380 to 420 Hz)

In-phase speed sensitive TR . . . . . . . ● ●

Phase shift . . . . . . . . . . . ..**.-
Zero-speed output voltage, total (max) . . . . .

Voltage sensitivity (over range 26v *1O%)
In-phase speed sensitive TR . . . . . . . . .
Phase shift . . . . . . . . . . . . . . . . .

REFERENCES

Specification . . . . . . . . . . . . . . . . .
installation drawing . . . . . . . . . . s ● ● ●

General arrangement drawrng . . . . . . . . . .
Federal Stock Number (FSN). . . . . . . . ● “ “
Qualified Products List (QPL). . . . . . . . . .

value measured at 23° C
value measured at 23° C

flc) mV
20 mV

8 nlv

value measured at 400 Hz
value measured at 400 !+2

20 . mV

value measured at 26V
value measured at 26V

MIL-S-22820/31(AS)

NOTES

13.9/13.10
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MIL.HDBK.224 (NAVY)

27 SePt=b= 19U

,

SERVOMOTOR TACHOMETER GENERATOR

TYPE 11 WDG40

ELECTRICAL CHARACTERISTICS, ScrvomowrA~ion
Frequency . . . . . . . . . . . . . . . . . . . .
Voitage

Reference phase . . . . . . . . . . . . . . . .
Control phase (series) . . . . . . . . . . . . . .
Controi phase (parallel) . . . . . . . . . . . . .
Minimum starting (max) . . . . . . . . . . . . .

Current (at stall)
Reference phase...””.” . . . . . . . . .
Control phase (series) ● ● ● “ “ - - . ● Q ● “ . ●

Energizing . . . . . . . . . . . . . . . . . . .
Power input/phase (tnax) . . . . . . . . . . . . . .
Power factor/phase . . . . . . . . . . . . . . . .
Impedance

Reference phase . . . . . . . . . . . . . . . .
Control phase (series) . . . . . . . . . . . . . .
output......”””’” .“” ”....”

MECHANICAL CHARACTERISTICS, Servomotor Section

400

115
%
18
1.0

62
197

41-52
3.7
.52

1070 + i 1760
106+ j 173

800

Noloadspeed (rein )....... . . . . . . . . . 6200

StalJtorque (min)at23°C . . . . . . . . . . . . . .60

Rotor moment ofinercia. . . . . . . . . . . . . . . 1.3

Theoretical acceleration (at stall) . . . . . . . . . t 32,600

Ambient temperature range . . . . . . . . . . . . . -55 to +125

Weight........=”+. ‘“*sw=..** 6.5

ELECTRICAL CHARACTERISTICS, Tochometw Generator Section
In-phase speed sensitive TR . . . . . . . . . . . .
Phase shift (5 Mto3600rpm). . . . . , . . . . . .
Linearity (Max) . . . . . . . . . . . . . . . . . .
Zero-speed output voltages

Totai(max) . . ...”=””” ● 00= =0**
Fundamental (Max) . . . . . . . . . . . . . . .

Output gradient . . . . . . . . . . . . . . . . . .
Temperature sensitivity (over range -55 co 125*C)

k-phase s eed sensitive TR (rein). . . . . . . . .
fPhase shic(max) . . . . . . . . . . . . . . . .

Zero-speed output
Total (max). . ~...””””” .o ****
Fundamen@l (Max) . . . . . . . . . . ...*

.0143
0

*. 5

12
8

.55

.0098
15

22
13

Hz

v
v
v
v

mA
mA
mA

watts

ohms
ohms
ohms

WJ
oz-in.

gm-cmz
rad/sec2

&grees c
ox

degrees
percent

rnv
mV

v/mOo rpm

degrees

mV
mV

13.11
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TYPE llSM-DG& (Continual)

REFERENCES

Specification . . . . . . . . . . . . . . . . . . . . . . .
Lstallationd racing . . . . . . . . . . . . . . ..OO.
General arrangement drawing . . . . . . . . . . . . . . .
Fedend Stock Number (FSN) . . . . . . . . . . . . . . .
Qualified Products List (QPL) . . . . . . . . . . . . . .

NOTES

MIL-HDBK-224 (NAW)
27 September 1~

MIL-S-228 ~/32( AS)

.

13.13/13.14
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MIL-HDBK-224 (NAW)
27 septcmh= 19m

SERVOMOTOR TACHOMETER GENERATOR

TYPE llSM-lN&

ELECTRICAL CHARACTERISTICS, Servometor Section

Frequency . . . . . . . . . . . . . . . . . . .
Voltage

Reference phase . . . . . . . . . . . ...*
Control phase (series). . . . . . . . . . . . .
Control phase (parallel) . . . . . . . . . . . .
Minimum starting (max) . . . . . . . . . . . .

Current (at stall)
Reference phase . . . . . . . . . . . . . . .
Control phase (series). . . . . . . . . . . . .
Energizing . . . . . . . . . . . . . . . . . .

Power input ~phasc(ma>. ~ . . . . . . . . . . . . .
P[~v’t”r facto r’’phase . . . . . . . . . . . . . . .

400

115
36
18
1.0

62
197

83
3.7

0.52

l~,petiance

Reference phase . . . . . . . . . . . . . . .
]070 + t 1760

Control phase (series)- . . . . . . . . . . . .
106 + j 173

2800 + i 5500
Ouq)u t..”””””-””” ““””””””

MECHANICAL CHARACTERISTICS, Servomotor hction

Noloadspeed (Olin) . . . . . . . . . . . . . . .
Stall torque (mill) at 23° C . . . . . . . . . . . .

62~0
.60
7.5

Rotor mo-ment of inertia. . - . . . . . . . . b . “
Theoretical acceleration (a: stall) . . . . . . . . .

6,066

Ambient temperature range . . . . . . . . . . . .
-55 to +125

83
We:ghl.,..-.-.. . ...””””””

ELECTRICAL C14ARACJTEF?ISTICS, Tochomoter Grwtero*r Sectien

kt-phase speed sensiLiltti TR . . . . . . . . . . .
Phase shift (500 to 360fJ !pm) . . . . . . . . . . .
Linearity (WO to 360C) rpm) . . . . . . . . . . . .
Axis error voltages

in-phase (max~ ’....... . . . . . . . .
Quadrature-phase (max) . . . . . . . . . . . .

Zero-speed output volmgc, total (max) . . . . . . .
Posi Lion error voltagc.-

in-phase (Max) . . . . . . . . . . . . . . . .
Quadrature-phase (max) . I . . . . . . . . . .

Output graCilen[ . . . . . . .o.”~~-=”:”.

Hz

v
v
v
v

mA
mA
m.4

u’atts

oh ms
ohms
ohms

rpm
oz-in.

gm-cm2
rad /see 2

degrees C
Oz

.07150
0 degrees

L 07 percent

: mV

10 mV

2,7> ~/ 1000 rpm

13.15
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MIL=HDBK-224 (NAVY)

2’7 September 1%8

.

.

NPE llSM-lN4a (Cmtinuea

Temperature sasitivity (over range -55 to 12S”C)
In-phase speed sensitive TR . . . . . . . . .
Phase shift . . . . . . . . . . . . . . . . .
In-phase axis error vol=ge (rnax) . . . ● . . . 8

zero-speed output, to=l (max) - . . . . . “ ~
in-phase position error volage (max) . . . . . 5

Frequency sensitivi~ (over range 380 to 420 Hz)
In-phase speed sensitive TR . . . . . . . . .
Phase shift . . . . .. ~=*. ● .”””=
Zero-speed output voltage, total (ma X) . . . . . n

Voltage sensitity (over range 115 V ?1OZ)
In-phase speed sensitive TR . . . . . . . . .
Phase shift . . . . . . . . . . . . . . . .

REFERENCES

Specification . . . . ...” .“.-.””--
installation drawing . . . . . . . . . ● “ “ ~ -
General arrangement drawing . . . . . . . . . .
Federal Stock Number (FSI’J) . . . . . . . . . .
Qualified Products List (QPL). . . . . ● . . . .

value measured at 23° C
value measured at 23° C

mV
rnv
mV

value measured at 400 Hz
value measured at 4~ Hz

mV

value measured at 115 V
value measured at 115 V

MIL-S-22820/33 (AS)

NOTES

t
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MIL-HDBK-~4 (NAvY)
2V &ptcznber 1968

SERVOMOTOR TACHOMETER GENERATOR

MK1l MODO

ELECTRICAL CHARACTERISTICS, ScrVOmOmrSo~ion

Frequency . . . . . . . . . . . . . . . . . . . . . . .
Voltage

Reference phase . . . . . . . . . . . . . . . . . . .
Conmolphase (series). . . . . . . . . . . . . . . . .
Conmolph=e (parallel). . . . . . . . . . . . . . . .
Minimum starting (max) . . . . . . . . . . . . . . . .

Current (at stall)
Reference phase . . . . . . . . . . . . . . . . . . .
Contra! ph=e (series). . . . . . . . . . . . . . . . .
Control ohas~: (parallel) . . . . . . . . . . . . . .

Pow’erinpu tphilse[max) . . . . . . . . . . . . . . . .
Power factor/ phase . . . . . . . . . . . . . . . . . . .
Effective resistance

Reference phase . . . . . . . . . . . . . . . . . . .
Control phase (series). . . . . . . . . . . . . . . . .
Control phase (parallel) . . . . . . . . . . . . . . . .

400

115
115

57.5

Hz

v
v
v
v

ohms
ohms
ohms

MECHANICAL CHARACTERISTICS, Servomotir Section

600LJ rpm
Noloadspeed (rein )..... . . . . . . . . . . . . . .6’5 oz-in
Stall torque (rein )....... . . . . . . . . . . . . .
Rotor moment of inert ia . . . . . . . . . . . . . . . . .

4.4 gm-cm~
]l,~oo

Theoretical acceleration [at stall. . . . . . . . . . . . .

rad sec ~

-~,5 to +22’) U<::rt (.’> F
Ambient tempera ri]re range . - . - . . . . - . . . . . . . 1(’ Oz
Ufelght . . . . ..- “......”.”.’”.

EL ECTIUCAL CHAR ACT E RISTICS, Tochomoter Gonorabr Section

GCnwotor Input
Frequency . . . . . . . . . . . . . .. ’.””. ”O
Voltage . . . . . . . . . . . . ...”.’.”-”..
Current..o.oo...... ‘ . . .’.”’....
Power factor . . . . . . . . . . . . . . . . . . . . . .
Power input (excitatic’rl)’ . . . . . . . . . . . . . . . . -
Power input (heater).. . . . . . . . . . . . . . . . .
Impedance

R.......”.....””. .“. ...’..
x . . . . ...”.”..”’.. .’ ”..’...
z . . . . . . . ”.”.”.... . . . . . . . . .

Effect ive resistance. . . . . . . . . . . . . . . . . .

13.18

400
115

69

.66
5.2

21.5

1100
1260
1070
2“)30

Hz
v

tnA

watts
watts

ohms
ohms
ohms
oilms

/

I
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MiL-HDBK-Z24 (NAVY)

27 Septmtir 1968

.

MK 11 MOD O (Continu*d)

Generator Output

Output voltage gradient 2.75
(VOits/looO ram) . . . . . . . . . . . . . . . . . . . . . .

Output impedance . . . . . . . . . . . . . . . . . . . . . . .
2200

Maxsped for linear output... . . . . . . . . . . . ...*.
5500

Phase shift at5000rpm . . . . . . . . . . . . ...””.
0.50 leading

Nu1l voltage
?otal(max) . . . . . . . . . . . . . . . . . . . . . . . .
Fundamental . . . . . . . . . . . . . . . . . . . . . . . .
Inphase component (max). . . . . . . . . . . . . . . . . .
Quadrature component (mu) . . . . . . . . . . . . . . . . .
Variation of in phase component (max) . . . . . . . . . . . . .

REFERENCES

Specificat ion . . . . . . . - . - . - ”-------- .WPD~, g
installation drawing”.””.. .............. ~PDwg
General arrmgement drawing . . . . . . . . . . . . . . . .
Federal Stock Number (FSN). . . . . . . . . . . . . . . .
Qualified Products List (QPL) . . . . . . . . . . . . . . .

NOTES

Heater compensated.

15
10

ohms

rpm

degrees

mV-rms
mV-rmS
mV-rmS
mV-rmS
mV-rmS

MIL-S-22820,
675072
675071

13.20
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MIL-tlDBK-224 (NAVY)

27 s8ptabf!U 1%$
-

SERVOMO~R TACHOMETER GENERATOR

MI( 11 MOD 1

ELECTRICAL CHARACTERISTICS, %vomotor %ction

Frequency . . . . . . . . . . . . . . . . . . . . . . .
Voltage

Rcfe~nce phase ..”.... . . . . . . . . . . . .
Control phase (series) . . . . . . . . . . . . . ...*
Control phase (pamllel) . . . . . . . . . . . . . . . .
Minimum start ing(max) . . . . . . . . . . . . . . . .

Cur~nt (at stalll
Reference phase . . . . . . . . . . . . . . . . . . .
Control phase (series) . . . . . . . . . . . . . . . .
Control phase ~parallel) . . . . . . . . . . . . . . . .

PoV~erinput J~hasc(miw) . . . . . . . . . . . . . .
Power factoriphase . . . . . . . . . . . . . . . . . . .
Effective resistance

Refewnce phase . . . . . . . . . . . . . . . . . . .
Control phase (series) . . . . . . . . . . . . . . . .
Control phase (parallel) . . . . . . . . . . . . . . . .

MECHANICAL CHARACTERISTICS, Servomo~r Section

Noloadspeed (rein )...... . . . . . . . . . . . .
Stall torque (rein ).-.... . . ...”-”.”..
Rotor moment of inertia . . . . . ..- . . - . . . . . .
Theoretical acceleration) (at stall). . . . . . . . . . . ,
.4mbient temperature ranpc . . . . . . . . . . . . . . . .
Uc=ighr . . . . . . . . . . . .”.....’””.’

ELECTRICAL CHARACTERISTICS, Tachometer Gencrotol Section

Generator Input

Frequent} . . . . . . . . . . . . . . . . . . . . . . .
Voltage........”. “.””....’”.’.
Current . . ...<..... . . . . . . . . . . . . .
Power factor . . . . . . . . . . . . . . . . . . . . . .
Power inpct (excitation). . . . . . . . . . . . . . . . .
Power input (heater’) . . . . . . . . . . . . . . . . . . .
impedance

R . . . . . . . ..”.-..”. . . . . . . . . .
x . . . . . . ..”.....” . ..’....”’
z ...,......”.””.. .“’’ . ...’

Efiecci~’e resistance. . . . . . . . . . . . . . . . . . .

400
115

69
.66
f.~

21.$

Hz

v
.V

v
v

tnA
mA
rnA

I?,a!!s

ohms

ohms
ohms

Hz

v“
mA

watrs
watts

ohms
ohms
ohms
ohms

13.21
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MI L-HDBK- 224 (MAW)

27 -b= 2%$

MK 11 MOD 1 (Continued)

Generator Output

Output voltage gradient
(volts/lmo we)*.”””””””’ ““”” ”””” ”””””;#

output impedance . . . . . . . . . . . . . . . . . . . . . . .
Maxspeed forlinear ourput. . . . . . . . . . . . . . . . . . . . 5500

Phase shift at5000rPm. . . . . . . . . . . . . . . . . . .O.501eading
Null voltage

Total (Max) . . . . . . . . . •~””os”ooo*-”* ● - 15
Fundamental......-.”” _“co””””os *O**- 10

Inphase componenr(max). . . . . . . . . . . . . . . . . . .
Quadrature component (max) . . . . . . . . . . . . . . . . . .
Variation of in phase component (maX). . . . . . . . . . . . . .

ohms

degrees

mV-s
mV-rms
mV-rms
mV-rms
mV-rms

REFERENCES

Specification.......”. “o””””.””””””” ““- MIL-S-22820

Installation drawing. . . . . . ● . “ “ “ . c “ ● - “ “ ●wpDwg 988704

General arrangement drawing . . . . . . “ “ “ J . “ o “ . ‘p ‘Wg 988703

Federal Stock Number (FSN). . . . . . . . . . . . . . .
Qualified Products List (QPL) . . . . . . . . 0 “ “ “ . ●

NOTES

.

Same as MK 11 Mod O except for motor control winding voltages, and impedance. Generator
secrion identical to MK 11 Mod O.

13.23/13.24
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MIL-HDBK-Z24(MAW}

a S@d=l%$

.———
SERVOMOTOR TACHOMETER GENERATOR

MK 12 MOD O

ELECT RICAL CHARACTERISTICS, Servomoior Section

Frequency . . . . . .. ~”** ● O” S”. O”.”--
Voltage

Reference ph=e . . . . . . . . . . . . . . . . . . .
Control phase (series). . . . . . . . . . . . . . . . .
Control phase (parallel) . . . . . . . . . . . . . . . .
Minimum staning(max). . . . . . . . . . . . . . . .

Current (at stall)
Reference phase . . . . . . . . . . . . . . . . . . .
Control phase (series) . . . . . “..””.....”
Control phase (parallel) . . . . . - , . . . . . . . . “

Power input ~phase(max) . . . . . . . - “ .. .- . . .
Power factor/ phase . . . . . . .“”..’.......
Effective resistance

Refere~e pha* . . . . . . . . . . . . . . . . . . .
Control phase (series). . . . . . . . . . . . . . . . .
Control phase (parallel) . . . . . . . . . . . . . . . .

MECHANICAL CHARACTERISTICS, Servomotor Section

Noioadspeed (rein ).-..... .......”.”.
Stall torque (rein )....... ..”.”.....*.
Rotor mommt of inertia . . . . . . . . . . . . . . . . .
Theoretical acceleration (at stall) . . . . . . . . . . . . .
Ambienr temperature range . . . . . . . . . . . . . . .
Weigh [ . . . . . . . . . . . ...’...-.--..

ELECTRICAL CHAR ACT ERISTICS, Tochorneter Generator Section

Generotor Input

Frequency . . . . .
Voltage . . . . .
Current . . . . ~
Power facror . . . .
Power input . . . .
impedance

R. . . . . . .
x. .,....
z. . . . . . .

Effective resistance.

. . . . . ..... . . . . . ...
. . . . . . . . ...” ..”. . .

. . . . . . . . . . . ...” “. .

. . . . . . . . . . . ..”” . . .

. . . . . . . . ..*. .“. ” . .

. . . . . . . . . . . . . . . . ...
. . . . . . . . . . .“””. .“.

. . . . . . . . . . .- ..’ “..

. . . . . . . . . . . . . . . “..

400

115
115

57.5

110
110
220
6.1
.49

~zo(j
2ZO0

550

4500
1.45
5.26

19,500

14

400
115
73
.64
5.4

1012
1210
1575
2440

Hz

v
v
v
v

mA
tnA
mA

watrs

ohms
ohms

ohms

rpm
02- m

gm<m2

rad / sec 2

degrees C
oz.

Hz
v

mA

watts

ohms
ohms
ohms

ohms

-.
13.2s
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MIL-HDBK-224 (NAVY)

n septd= 1%8
L.

MK 12 MOD O (Continued)

Gcnerotor Output

Output voltage gradient . . 3.2
(vOlts/l~rpm) ..”””-... “*”.-’.’”2~~~.2~~~

outputimp~anc eo o.... . . . . . . . . . . . . 5500
Max speed for linear output. ● ● . “ . - . “ . . . . . “ . . ‘4.5 .1agging

Phase shifCat50m~m . . . . . . . . . . . . . . . . . . .
Nu1l voltage

Total(max)......”.”. . “”...’””...:::
Fundamental . . . . . . . . . . . . . . . . . . ...”
Inphase component (Max).... . . . . . . . . . . . . . . .
Quadrature component (max) . . . . . . . . . . . . . . . . . .
Variation of in ph=e component (m=) . . . . . . . . . . . . . .

REFERENCES

Specificatiorl . .. ----- . .”....’..””.. ~jP.D&~
Installation drawing.””.” . “.... “ . .“ ●. .. WPDW. g
General arrangement drawing . . . . . . . . . . . . . . .
Federal Stock Num&r (FSN) . . . . . . . . . . , . . . .
Qualified Products List (QPL) . . . . . . . . . . . . . .

NOTES

13
8

ohms
rpm

degrees

mV-rm S
mV-rms
mV-rrnS
mV -rms
mV-rms

MIL-S-178~
67>074

675073

-- 13.27 /’13.28
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MIL-HDBK-224 (MAVY)

27 Sept-bm m

SERWW~ TACWM=ER GENERAIU?

MK 12 MOD 1

ELECTRICAL Ctl ARAC1’ ERISTICS, Sewomotor S.ction

Frequency.....=”.””= “BOO*---.”””

Voltage
Rcferen= ph=e . . . . . . . . . . . . . . . . . . .
Control phase (series) . . ..oo . . . . . . . . . . .
Control phase (parallel) . . . . . . . . . . . . . . . .
Minimum startkg(max) .“OO=CWO**=O”.**

Current (at stall)
Reference phase . . . . . . . . . . . . . . . . . . .
Control phase (series) . . . . . . . . . . . . . . . . .
Control phase (parallel) . . . . . . . . . . . . . . . .

Power input,phase(max) . . . . . . . . . . . . . . . .
Power factorlph=e. .. o.. ● .O”” O.””----
Effective resistance

Reference phase . . . . . . . . . . . . . . . . . . .
Control phase (series). . . . . . . . . . . . . . . . .
Controiph=e (parallel). . . . . . . . . . . . . . . .

MECHANICAL GfARACTERISTICS, SorvorttotOrSection

Noloadspeed (ink) . . .. t..” “ooD”oo”**”
Stall torque (rein) . . ..oe ““OOOG*O.”--”
Rotor moment of inertia . . . . . . . . . . . . . . . . .

Theoretical acceleration (at stall~- “ . ● . ● ● . . . . . .
Ambient cemperaturc range . . . . . . . . . . . . . . . .
Weigh t . . . . . . . . ...” .......””-”.

ELECTRICAL CHARACTERISTICS, Tochometur Gatomtor Section

Gonomtor Input

Frequency . . . . .
Voltage . . . . .
Current . . . . .
Power factor . . . .
Power input . . . .
lmpedanc_e

R. . . . . . .
x. . . ...*
Z.*...**

Effective resistance

. . . . . ● .*S@ ~“”. ” ..*

. . . . . . ..** ● “*”” “ ● 0

.. **. . . . . . ● “’”” ““ .

. . . . . .. **. ● “””. “ . .

. . . . . ● .*.* ● “””’ ““.

. . . . . . . . ● 6*” $“”” . .

. . . . . . . . .**” ‘“”” . .

. . . . . . . . . . *-””. . . .

. . . . . . . . . . .. ””” ‘ . .

400

115
230
115

110
54

110
6.1
.49

2200
8800
2200

Hz

v
v
v
v

mA
mA
mA

watts

ohms

ohms

ohms

4500 rpm
1.45 oz-in
5.26 gm-cm2

19,500 rad /sec2
degrees C

14 Oz

400

115
73

.64
3.4

1012
1210
1575
2440

Hz
v

mA

watts

oh lIiS

ohms

ohms
oh ftlS

-L- 13.29
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MIL=HDBK.224 (NAVY)

~ Se*anb IW

MK 12 MOD 1 (Continued)

Generator Output

Output voltage gradient

(volts/lOOO rpm). .. O. o.”.” ““. ”0””””””””3”2

output impedance .. e... . . . . . . . . . . . . . . . .. 2200
Maxspeed for linear output. . . . . . . . . . . . . . . . . . . . 5500
Phase shift at5000rpm . . . . . . . . . . . . . . . . . . 4.51aggmg
Null voltage

Total (Max) . . . . . . . . . . ......b..t”.”..l~
Fundamental . . . . . . . . . . . . . . . . . . . . . . . . .
[nphase componenc(max) . . . . . . . . . . . . . . . . . . .
Quadrature component (max) . . . . . . . . . . . . . . . . . .
Variation of in phase component (max) . . . . . . . . . . . . . .

oh IIS

rpm
degrees

mV -nns
mV-nnS
mV-rmS
mV-rrnS
mV-rms

REFERENCES

Specific ation . . . . . . . . . Do...”.-.....:. .4 MIL-S-17806

Installation drawing . . . . . . ● .”. .O. ..*- ..WP ‘Wg 988697

General arrangement draw~g . . . . . . . “ . ‘ “ . . . . ‘p ‘Wg 988698

Federal Stock Number (FSN) . . . . . . . . . . . . . . .
Quaiified Prducts List (QPL) . . . . . . ● . , . . . . ~

NOTES

Same as MK 12 Mod O except for motor control winding volta~es and impedance. Generator
section identical to MK 12 Mod O.

-
13.31/13.32
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MIL-tlDBK-=4 (MAW)

w hptrnber 1%$

SERVOMOTOR TACHOMETER GENERATOR

TYPE 15SM-DG4

ELECTRICAL CHARACTERISTICS, %vokbrke iion

Frequency. . . . . . . . . . . . . . . . . . . . . . .
Voltage

Reference phase. . . . . . . . . . . . . . . . . . .
Controlphase(series). . . . . . . . . . . . . . . . .
Control phase (parallel) . . . . . . . . . . . . . . . .
Minimum Starting (max) . . . . . . . . . . . . . . . .

Current (at stall)
Reference phase . . . . . . . . . . . . . . . . . . .
Control phase (series). . . . . . . . . . . . . . . . .
Control phase (parallel) . . . . . . . . . . . . . . . .

Power Input/phase (max). . “ ● ● . ● ● ● ● ● . . . . : :
Power factor/phase . . . . . . . . . . . . . . . . .
Effective resistance

Reference phase . . . . . . . . . . . . . . . . . . .
Contro) phase (series). . . . . . . . . . . . . . . . .
Control phase (parallel) . . . . . . . . . . i . . . . .

MECHMICAL CHARACTERISTICS, Servo Motor Saction

No-load speed (rein )....... . . . . . . . . . . . .

stal~torque (rein) . . . ..o. . . . . . . . . . . . . .
Rotor moment of inert ia . . . . . . . . .!.......
Theoretical acceleration (at stall). . . ● “ . . . . “ “ . :55 to + 175
Ambient temperature range . . . . . . . . . . . . . . . 14.0
Weight . ..~*O. .* O-- ““”””.”””.’”

ELECTRICAL CHARACTERISTICS, Tochomtior Gonorator Section

Generator Input

Frequency..~....”.. ●“.-..”..::::
Voltage.....””””. ●* . ” * . ...’....

Current . . . . . . . . . . . . . . . . . . . .
Power factor o”g. o.o. o .9..-ccoDo:.:
Power .. O..”*’*.*.* “.” ””””””..
Impedance .

R.. . . . . ..”” .00=. **D....”:.
) (.............”.” “.. ””.:..
z . . . ...””.””..’.. . . . . . .

Effect ive resistance . . . . . . . . . . . . . . . . . .

400

115
36
18
1.0

89
288

6.1
.60

6000
1.20

8.5
9950

400
115
44

.67

3.4

1785
1965
2650
3950

Hz

v
v
v
v

mA
rnA
nlA

watts

ohms

ohms

ohms

rpm

oz-in

~m-cm2
2rad/sec

degrees C
Oz

Hz
v

mA

watts

ohms

ohms

ohms
ohms

13.33
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MIL=HDBK=224 (MAW)

2’7 Septdlez? 1%~

TYPE 15$M-DG4 (~ntinu~)

Gmemtor Output
Output voltage gradient

(volts/1000 rpm) . . . . . .
Output impedance. . . . . . .
Max speed for linear output (.3%)
Phase shift at 3600 rpm . . . .
Null voltage

Total (Max) . . . . . . . .
Fundamental . . . . . . . .
in phase component (max) . .
Quadrature component (max) .
Variation of in phase

component (rnax) . . . . .

REFERENCES

. . . . . . ..*” ““”

. . . . . .- .”” ““”

. . . . . . ..’” ““”

. ..** ● .””” ““”

.* ..* ● *””” ““ .

. . . . . ● =””” ““”

. . . . .* *** ““””

. . . . . ● 0.”” ““”

. . . . .**. .*’. .

Specification . . . . . . . “.”......”...
Installation drawing. . . . . . . . . . . . . . . . . .
General arrangement drawing . . . . . . . . . . . . . .
Federal Stock Nutnber(FSN) . . . . . . . . . . . . . .
Qualified Products List (QPL) . . . . . . . . . . . . .

NOTES

L)eveloped under contract NOW 62-1093-fs

2.75

6000
5

10
10

5
8

5

ohms
rpm

degrees

mV-rms
mV-rms
mV-rms
mV-rms

mV-rtns

MIL-s-22820/

13.35/13.36
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-- -

SERVOMOTOR TACHOMETER GENERATOR

TYPE lSTGSM4d

ELECTRICAL CHARACTEMSTICS, Sowo-tor Secti~

Frequency.~~”...”... . . . . . . . . . .

.*

\’Olcage .
Reference Phase O” O””” ““””””-”””j:.
Control phase(series). . . . . ● . . ● . “ “ “ .
Control phxe (parallel) . . . . . . . . . . . . . . . .
Minimum starting (max) . . . . . . . . . . . . . . . .

Current (at stall)
~cferencephase”””””-” O“”*O*-o O”::
Control phase (series). . . . . . . . . . . . . . .
Control phase (parallel) . . . . . . . . . . . . “ . . .

Power lnput/phase(max J . . . . . . . . . . . - . . . .
Po~erfactor’ ph=e . . . . . . . . . . . . . . . . . . .
Effective resistance

~eferenc~phase...”... ..00*0”...::
Control phase (series). . . . . . . . . . . . . . .
Control phase (parallel) . . . . . . . . . . . . . . . “

ME~ANICAL CHARACTERISTl~, Servomotor Section
. ..* “

No]oadspeed (rein )..”.... . “.” ..:....

Stall torque (rein )....... . . . . . . .
Rotor m~mentof inefiia . . . . . . . . ..+-.....
Theoretical acceleration (at stal~~. . . . . . . . . . . . .. . .
Ambient temperature range . “ . . . . - - . . - . : . . ,
Weight . ) . . . . ...”..” .“. .”...

ELECTRICAL CHARACTERISTICS, Tachomtier G~erotor Section

Generator !nput

Frequency ..”. ””” o-. . .”.”’’:;:::,
.

\loltage . . . . ...”””” ....jj~..c$..

Current . . . . . . . . . . . . . . .
PO~’erfaCtOr”..”..’.’ ““’. ”””” ”~:j:
Pow’er input . . . . . . . . . . . . . . . . . .
Impedance ..** .

~ . . . . . . . . . . ...”.. .: ::,.,..

x . . . . . ” . ’”’..”..” . . . .
z....,......”..”. ‘: ::::...

EffectiYe resistance. . . . . . . . . . .

400

115
36
18

110
355
-10
6.1
.49

2200
212

53

Hz

v
v
v
v

mA
mA
rnA

watts

ohms
ohms
ohms

4500 rpm

1.4:” oz-in

5.26 gm-cmz

19. 50CI rad/seC2
~egrees C

14 Oz

400
115

73

.64
5.4

1012
1210
15-5
2440

Hz
v

tnA

watts

ohms
ohms
ohms
ohms

13.37
-
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MIL-HDBK-Z4 (NAVY)

27 Septati 1*
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MIL. HDBK- 224 (MAW)

27 Sept~W 1%$
----

TYPE 15TGSM4d (Continual)

Gonora*r Output .-+
Output voltage gradient . . ... *”” ““

2;0:
(vOlts/lo~ rpm)”””*”****:~ : ~ . . . . . . . . . .

Output imped~ce . . . . . . . . .
5500..*”

Max speed for line~ ouCPut” . 0 - - ‘ “ “ “ “ “ : : : : : . , 4.5 lagging

Ph=eshift at5000rpm. * . . . . . . . . . . .-.
N UU voltage

15..-.. **. .
Totd(max~ ..*””.’”” ‘ “.. . ”;......* “.

8

Fundamenta~ ...*”””””” .“”. ”-j . . ..o o”.
In phase component (max) . . . . . . . . . .
Quadraturecomponent (max) . . . . . . . . . . . . . . . . . .

Variation of in phase c~ponent (max) . . . “ ● . ● . . . . . .

REFER ENCE$
. ...” “

Specificati~n..”.*.”” .“”””...~:wp.wp Dwg

Installation drawing. . . . . . . . . . . . . .
General arrangement ‘rawing “ ‘ ● . “ “ “ . . “ : : : .
Federal Stock Numbr (FsN) . . . . . . . . . .
Qualified products List (QPL) . . . . . . . . . . . . .

ohms
rpm

degrees

rnV-!3
rnV-rms
mV+tllS
mV -rms
mV<UIS

MIL-s-228~0
Z030641

NOTES

Formerly MK 12 Mod 2.
Same as MK 12 Mod O except for motor control winding voimges and

impedance. Generator section identical to MK 12 Mod O.

13.39/13.40
—
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SERVOMOTOR TACHOMETER GENERATOR

Ml( 16 MOD o

ELECTRICAL CHARACTERISTICS, Semo*rkction

Frequency. . . . . . . . . . . . . . . . . . .. . . . . .
VOltage

Reference phase ””””-.. ....**.*..~~::
Control phase (series) . . . . . . . . ~ . . ● ● .
Control phase (parallel). . . . . . . . . . . “ . “ ● ● 0 ●

Minimum starting (Max) . . . . . . ..*..”...”.-
Currcnc (at stall)

Reference phase.””’”’” ““”oao”.”””~”.~

Control ptlase(s~ries~. “ “ “ . “ o - . - “ - . “ : : . . .
Cmtrol vhase (pf~raii~l) . . . . . . . “ - “ “

Powerinpu[(’pl~ase(ma~l “ . “ s . “ . . ~ “ “ - - . . . m ;
Power factor’’ phase . . . . . . . . . . . . . . . . . . . .
Effective resistance . .

Reference Phase ””...*. ‘ “’” . ” *.””.”...
Control ph=e (series). . . . . . . . . . . . . . . .
control phase (pa~llel)- . . . . . . . . . . . . , . . . .

MECHANICAL C?IARACTER!STICS, Sewmobr Section

Noloadsp~C~(nlirl’1...”. ....o.....”...; . . .
Stall torqu~(mirll ...” . . . . ”.”.”...- .
Rotor moment of inertia. . . . , . . . . . . . . .
Theorf:tical a~c~l~ration (at s[all~ “ . . . “ o . “ . : j j ~ ~
Arrb]tn! remp~ra[ure r~r~v “ ~ . - . “ . . . . . . . . . , . .
Weigh t.. .-. ..-. s- . .’.”...””

ELECTRICAL CMAR ACT ERISTI CS, Tochom@er Generawr bction

Generator Input
Frequency ..”. o..”- ‘..”.”””..-:~; ..

. .

. .
v~~[~~........”. . ’ ” . . . . . . . . . . . .

Current . . . . . . . . . . . . . . . .
Power factor ..o t”.””. ●*”**.’’...;:: :
Power inp\Jt . . . . . . . ..o . . . . . . . ..O
Impedance . ...” .

~.........-..””” ““” ..:,,,...
)( .,.........,”.. “...........

z.....””’.’.’”. .’ .’.

~ffective msist~~nce . . . . . . . . . . . . . . . . . . . . .

400

115
315

57.5

183
lfl~

~6b
$lJ

.43

1460
1460

365

4500
2.35
5.73

29.000

19

4W
115

73
.64
5.4

1012
1210
1575
2440

Hz

v
v
v
v

tnA
mA
mA

V’c.tts

ohms
ohms
ohms

rpm
oz-in

gm-cmz
3

rad/sec b
degrees C

o Z

Hz
v

mA

watts

ohms
ohms
ohms
ohms

13*41
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MIL-HDBK”2M (NA~)

27 %pml= 1%8
-

Ml(16MOD O (Continued)

Generator Output
Output voltage grad ient

(~O~t~/lOOO ram) . . . . . . . . . . ..*o*o’0*’”””2~o~

output impedance . . . . . . . . . . . . . . . . . . . . . . .
Maxspeed forlinear ourput, . . . . . . . . . . . . . . . . . . 5500

Phase shift at5WOrpm . . . . . . . . . . . . . . . . . . 4.5 lagging

Null voltage
Total (Max)........”=” W= CO O F**-*...”
Fundamenml . . . . . . . . . . . . . . . . . . . . . . . . .
lnphase cm~nent (mm)..... . . . . . . . . . . . . . .
Quadrature component (max) . . . . . . . . . . . . . . . . . .
Variation of in phase component (max). . . . . . . . . . . . . .

REFERENCES

Specification . . . . . . . . ...........+*. ...
installation drawing . . . . . . .O . . “= ● . . . . . .wp Dwg
General arrangement drawing. . . ● . . “ “ ● . “ ● s “ . ● ‘p ‘Wg
Federal Stock Number (FSN). . . . . . “ ● ● “ . . . . . ●

Qualified Products List (QPL) . . . . . . . . . . . . . . .

NOTES

Generator section identical to MK 12 Mod O.

13
8

ohms
rptn

degrees

mV-rms
mV-rms
mV-rms
mV-rms
mV-rms

MIL-S-17806
9794(L?
675092

13.43/13.44
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—-. -.———_= -_.—— —_- -.——— .—= -..—— ..——..—— -—___ .__—._ _____
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MIL-HDBK-Z (MAW)

27 Septd= 1%$

.

-.

SERVOMOTOR TACHOMETER GENERATOR

MU 16 MOD I

ELECTRICAL CHARACTERISTICS, Saworwtor Section

Frequency . . . . . . . .
Voltage

Reference phase. . . . .
Control phase (series) . .
Conrrol phase (pa~llel) .
Minimum starting (max) .

Current (ar stall)
Reference phase . . . .
Control phase (series). .
Control phase (parallel) .

Pou’er input/phase (max) .
Power factor/phase . . . .
Effective resistance . . .

Reference phase . . .
Control phase (series) .
Control phase (parallel).

. . . . . . ..** ● *””*

. . . . . . . . . . . . ~“”

. . . . . . . . . . .. ”””

. . . . . ● **.. .“’””

.* ..* ..*. Q ● “”’”

. . . . . ● **’* ““”””

. . . . ● *.. ● .** ● “”

. . . . . . . . . . . . .“”

. . . . . . . . . . . ...”

. . . . . . . . . . . . . . .

. . . . . ● **.. ● .”””

. . . . . ● *** .O... .

. . . . . ● . . . . “..”’

. ..0 . . . . . .* ””. .

MECHANICAL CHAR ACTERISTI CS, Sewomotor Section

Noloadspeed (rein )...... .....””.o.*0
Stall torque (rein )....... ...”.”-”....
Rorormoment of inert ia . . . . . . . . . . . . . . . . .
Theoretical accelc=tion (at stall). . . ● . . ● “ . . . “ .
Ambient temperature range . . . . . . . . . . . . . . . .
Weigh.. . . . . . . . . . .-.”..”...”..

ELECTRICAL CHAR ACT ERI STl CS, Tachometer Generator %c~ion

Gonorotor Input
Frequency . . . . . ...-.” “0=0*”.*.**.
Voltage . . . . . . . . . . .= OS 000 O*****
Current . . . . . . . . . . ● . .. Gs.0*0o*o
Power factor . . . . . . . . . . . . . . . . . . . . . .
Power input . . . . . ..oo ● e . ” .”..-....
Impedance

R . . . . . . . ..=. ..oc. ● WOO 0000 -
X...*...*****.””” .“O ””””””
Z . . . . . . . .**..*..* .. ”’’’””

Effect ive resistance . . . . . . . . . . . . . . . . . . .

400

115
300
150

183
67

134
9.6
,48

1460
9400
2500

4500
2.35
5.73

29,000

20

400

115
73

.64
5.4

1012
1310
15?5
2440

Hz

v
v
v
v

tnA
mA
rnA

watts

ohms
ohms
ohms

rptn
oz-in

grnar?z
rad/set?

degrees C
Oz

Hz
v

mA

watts

ohms
ohms
ohms
ohms

13.45
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MIL-HDBK-224 (NAVY)

2’? Septufl* lW

I

I

I
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13.46

\
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MIL.tiDBK-224 (NAW)
27 Sep-= ~-

.

MK 16 NOD 1 (Continued)

Genarator Output
Output voltage gradient 3.2..$.

(vOlts/lOW rpm). 00 ”””.”. ‘-. ”. ’”. :: . ...220.0

output~m~dance....”. . . . . . . . . . . . 5500
Max speed for linear output. ● . ● . . . . . “ . ‘ - “ “ . . 0~~5 .la~gin~

Phase shift at5000rpm. .o. c . . . . . . . . . . . . .
N u1l voltage 13. . . .

Total (rnax) . ...”.”-.. “.”. ”.. ”.:: . ...8

Fundamental . . . . . . . . . . . . . . . ...*
Inphase compment(max) . . . . . . . . . . . . . . . . . . .
Quadrature component (max) . . . . . . . . . . . . . . . . . .
Variation of in phase component (max) . . . . . . . . . . “ . “

ohms
rpm

degrees

mV-rms
mV-lllls
mV-~S
mV-t711s
mV-rmS

REFER ENCE$
MIL-S-17806

Specification . . . . . . ” ” -..”....” ““”: :: Up DWlg 988697
Installation drawing. . . . . . . . . . . . . . . . . W’P Dwg $)88700

General arrangement drawing . . . . . . . . . . . . . . . .
Federal Stock Number (FSN) . . . . . . . . . . . . . . . .

Qualified products List (QPL) . . . . . . . . . . . . . . .

NOTES

Same as MK 16 Mod O except for motor control winding voltages and impedarlce.

.

.

--
13.47! 13.48
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MIL-HDBK-224 (NAW)

n Septent= 1968
--

SERVOMOTOR TACHOMETER GENERATOR

TYPE 18 SM-15TG4

.

ELECTRICAL CHARACTERISTICS, Sorvomotor

400 HzFrequency . . . . . . . ●

Voltage
Reference phase . . . .
Control phase (series). .
Control phase (parallel) .
Minimum starting (max) .

Current (at stall)
Reference phase . . . .
Control phase (series) .
Control phase (parallel) .

Power input/phase (max)
Power factor/phase . . . .
Effective resistance

Reference phase . . .
Control phase (series). .
Control phase (parallel) .

.

.

.
.
.

.

.
.
.
.

.

.

.

.

.

.

.

.

.

.

●

✎

●

✎

✎

✎

✎

✎

✎

✎

✎

.

●

✎

●

✎

✎

✎

✎

✎

✎

✎

✎

✎

.

●

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

.

.
●

✎

✎

✎

✎

✎

✌

✎

✌

●

.

.
.
.
.

.
.

.

.

.

.
.

.

.

.

.

.

.
.

.

.

.

.

.

.
●

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

.

.

.

.

.
.

.

.

.
,

.

.

.

.

.

.

.
.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.
.
.

.

.

.
.
.
.
.
.

.

.
.
.
●

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

0

.

.

.

.

.

.

.

.

.

.

.

.

.

.
●

●

✎

✎

✎

✎

✎

✎

✎

✎

✎

.

.
.
.
.

.

.

.

.

.

.
.

v
v
v
v

115
36
18

241
77

1540
13.6

.49

tnA
tnA
mA

watts

1000
95
24

ohms
ohms
ohms

Swvornolor$wtionMECHANICAL CHARACTERISTICS,

No load speed (rnin). . . . . .
Stall torque (rein) . . . . . . .
Rotor moment of inertia . . . .

4500 rpm
3.5 oz-in

5.73 gm-cmz
43,100 rad/sec2

degrees C
20 02

.

.

.

.

.

.

.

.

.
.

.

.
.
.
.
.

.

.

.

.

.

.

.

.

.

.
●

✎

✎

✎

✎

.

.

.

.

.

.

.

.

.

.

.

Theoretical acceleration (at stall).
Ambient temperature range . . . .
Weigh t . . . . . . . . . . . .

ELECT RICAL CHARACTERISTICS, Tochomdor SutionGaswotor

G-wotor Input
Frequency . .
Voltage . .
Current . .
Power factor .

Power input .
Impedance

.
400
115
73
.64
3.4

Hz
v

mA

.

.
.
.
.

.

.

.

.

.

.

.

.

.

.

.

.
●

✎

●

✎

✎

✎

.

.

.
●

✎

✎

✎

✎

✎

●

✎

●

✎

✎

✎

✎

✎

✎

.

.

.

.

.

.

.

.
.

●

●

●

✎

✎

✎

✎

✎

✎

.
●

✎

✎

✎

✎

✎

✎

●

.
●

●

✎

✎

✎

✎

✎

✎

.

.

.

.

.

.

.

.

.

.
●

✎

✎

✎

●

✎

✎

✎

.

.

.
.
.

.

.

.

.

●

✎

✎

✎

✎

✎

✎

✎

✎

.

.

.

.

.

.
.
.
.

.

.

.

.

.

.

.

.

.

.

.

.

.

●

✎

✎

.,

. .

. .

. .
. .

. .

. .
.0

.

.

.

.

.

●

✎

●

✎

●

●

✎

✎

✎

✎

✎

✎

✎

.
●

✎

✎

●

●

✎

✎

✎

watts

1012
1210
1575
2440

ohms
ohms
ohms
oh mS

R. . . . ●

✎

✎

✎

x. . . .
z. . . .

Effective resistance.

.—-

13.49
.
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MIL=HDBK=224 (NAVY)

27 septuuw 1*

TYPE 18 SM-15TG4 (Continued)

Gewraior Output
Output voltage gradient

(Volts/lOOO rpm) . . . ..-. ..Q .“o=*=o*”ooo*2~o~

output impedance . . . . . . . . . . . . ..”...... . . ohms

Maxs~ed for linear output . . . . . . . . . . . . . . . . . . 5500 rpm

Phase shift at3~Orpm . . . . . . . . . . . . . . . . . . ..51agging degrees

NuI1 voltage
Total (max). .. $...... . . . . . . . . . . . . . . .
Fundamen@l . . . ...*.*” ● -0”” O*”O” **0”.
Inphase component (Max).... . . . . . . . . . . . . . . .
Quadrature component (max) . . . . . . . . . . . . . . . . . .
Variation of in phase component (max) . . . . . . . . . . . . .

REFERENCES

Specific ation . . . ..ee” ““””””””.”...”. “.
installation drawing ....””~”~”””””” ● . ..”wp Dwg
General arrangement draw~g . . . . . . . ● “ + “ ● “ ● ● ● ● ‘p ‘W’g
Federal Stock N~ber(FSN) . . . . ● . . ● ooo w*”.”” ● +
Qualified Products List (QPL) ● . . ~ . ● ● “ ● ● o “ c . ● “ o ●

mV -tmS

mV -rtnS

mV-rmS
mV-tmS
mV-tmS

h!IL-S-178Wi
2009128

NOTES

Formerly MK 16 MOD 2. Same as MK 16 MOD O except for motor control
windin g VOIrages and impedance.

13.51 /’13.52
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MIL-HD6K-2U (NAV~

27 se@Ud= 1*

SERVOMOTOR TACHOMETER GENERATOR

TYPE 18 SM-RG4d

ELECTRICAL CHARACTERISTICS, Sowomo*r S@@ion

Frequency . . . . . . . . . . . . . . . . . . . . . . .
Voltage

Reference phase ..”..... . . . ..”” .s. .
Control phase (series). . . . . . . . . . . . . . . . .
Control phase (parallel)
Minimum starting (max)

Current (at stall) (m=)
Reference phase . . .
Control phase (series) .
Control phase (paraliei)

Power input phase (max)
Power factor Iphase . . .
Effective resistance

Control phase (series) .
Control phase (parallel)

. ..** ● ☛
✎ ✎ ✎ ✎ ✎ ● *””

. ...* .. ...* ● *”””

. . . . . .. . . . . -..”.

. . . . ..
. . . . . . . . ‘.

. . . . . .
. . . . . . . . .“

. . . . . .!
. . . . . ..” .

. ..*. .. . . . . . . . . .

. . . . . ●. . . . . .~..”

. ...* .. ...* ● “.”.

MECHANICAL C!IARACTERISTI CS, Servomohr Section

Noloadspeed (rein )...... . . . . . . . . . . . .
Sralltorque (min)at23° C... . . . . . . . . . . . . .
Rotor momnt of inertia . . . . . . . . . . . . . . . . .

Theoretical acceleration (at stall). . . . . . . . . . . . .

400

115
36
18

1.0

200
634

1170
9.1

.42

125
36

4500
2.20
5.73

29,000
-55 to +100

Ambient temperature range “ . . . . . . . . . . “ “ . . . -J1
Weight...”...””.””- . . .. O.”..”..’

ELECTRICAL CHARACTERISTICS, Tachometer G~s~a*r S*ction

Gencrotor Input
F~quency . . . . . . . . . . . . . . . . . . . . . . .

400
115

Voltage . . .. o...--” “.. . ...-”.”.”
Current (Max)...”””””” . . . --...+..”
Power factor . . . . .. e.. . . . . . . . . . . . . .

.:;

Power input . . . . . . . . . . . . . . . . . . . . . .
5.6

Impedance.......”” .** . . ..0. ”1035035 +i1276

Energizing winding . . . . . . . . . . . . . . . . .
Chtputwindin g(max ).. .“.o.o ● *” ● **.**

3000

Output winding (rein )....... . . . . . ...””
2500

Effective resistance, energizing winding . . . . . . . . . . 2645

Hz

v
v
v
v

mA
mA
mA

watts

ohms
ohms

rpm
oz-in

gm/cm2

rad/sec 2

degrees C
Oz

Hz
v

mA

watts

ohms
ohms
ohms
ohms
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4

Generator Output
Output voltage gradient

(volts /1000 rpm). . . .
In-phase speed sensitive TR

MIL-MDBK=Z24 (NAVY)

27 Septenbvw

TYPE 18 SM-RG@ (Continued)

Phase shift at 3000
In-phase linearity .
[n-phase axis error
Null voltage

Total (max) . .
Fun&men tal .

REFERENCES

Specification . .

.

.

.
●

Installation drawing .

.

.

●

●

✎

●

✎

✎

✎

✎

✎

✎

.

.

.

●

✎

✎

✎

●

✎

●

✎

✎

●

✎

✎

✎

General arrangement drawing .
Federal Stock Number (FSN) .
Qualified Products List (QPL)

NOTES

.
●

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

●

✎

✎

✎

✎

●

✎

✎

✎

✎

✎

✎

●

●

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.
.

.

.

.

.
.
.
.

Formerly MK 16 MOD 3 (WP Dwg 2oo~26)
MK 16 MOD O. Generator section identical

●

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

●

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

.

.

.

.
.

.

.

.
.
.
.

.

.

.

.

.

.

.

.
.
.
.
.

●

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

.
●

✎

●

✎

✎

✎

✎

✎

✎

✎

.

.
●

✎

●

✎

✎

✎

✎

✎

✎

✎

.

.
●

✎

✎

✎

✎

✎

✎

✎

✎

.

.

.

.

.

.

.

.

.

.

.

.

.

.
●

●

✎

✎

✎

✎

● 3.1

. .08056

4.5 lagging
i ().8.

. &8

. 13

. 10

degrees
percent

mV

mV-ctns
mV-rms

. MIL-s-22820/7A

. Phys~cal dimensions the same as
tO MK 16 h{OD O.

.

13.ss/13. s6

.
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SERVOMOTOR TACHOMETER GENERA~R

TYPE 18~-Rti

ELECTRICAL CHARACTERI ST!CS, SorvomotorSection

Frequency . . . . . . . . . . . . . . . . . . . . .
. .

Voltage
Reference phase.”’””**. ●“”’’ 00 .:::
Control phase (series). . . . . . . . . . . ● ● .
Control phase (parallel) . . . . . . . . . . . . . . . ●

Minimum starting (max) . . . . . . . . . . . . . . . .
Current (at stall)

Reference]>hase~..=.”.. . . . .. -O.”..
Control phase (series). o “ . . . . “ ‘ - . “ - “ I . .
Contro; phase tparal~el) . . . . . ● . . “ . . . “

Power input/ phase (max) . . . . . . “ . . ● . . ● “ . :
Power factor/ phase . . . . . . . . . . . . . . . . .
Effective Resistance

Reference phase ..”.-. •0*..*.”*~;:
Control phase (series). . . - . . . . . . . . . .
Control phase (parallel . . . . . . . . . . . . . ● . n

ME~ANICAL Cti ARACTERISTICS, Sorvomotor Section

. .
Noloadspeed (rein) $.”... ‘ . . . . ...-”...
StalltOrque(minI~”.”..”. ..*.*........
Rotor moment of inertia . . . - . . “ . . c . . “ .

Theoretical accelera[i Orl (at stall) . - . “ . . - “ ● . . .. .
Ambient temwrature ‘ange . “ . . . . “ ● . . “ . . ; . .
weigh t . . . . ...”.... . “”.’”....

ELECTRICAL CHARACTERISTICS, Tochomder Gonordor Section

G~uotof Input

Frequency . . . . .
Voltage . . . . .
Current . . . . .
Power factor . . . .
Power input . . . .
impedance

R. ...,...
x. . . . . . . .

‘z.....””.
Effective resistance .

. ..-”. ..”. “
. ...” “.

.0 .=”
. . . . . ... ..** ●

.. -.”
. ..*. ...* .** “

. . . . .
. . . . . ● .. ..*Q “

● ...” .. . . . . .. ..*Q “

... .”. . . . . .. ...* “.
. ..-” .. ..”’ e. . . . .“
. ...’ “

. ..*. “. . . . . “
. ..*”. ..* .“

.* **” “.

60

11s
36
18

125
390
780
9.9
.80

1430
140

35

Hz

v
v
v
v

d
mA
mA

watts

ohms
ohms
ohms .

2900 rprn
3.0 OZ -in

5.73 gm-cm2

38,000 ~d/sec~

degrees C

20 Oz

60
115

10
.91

10.5

1160
500

1275
1390

Hz

v
mA

watts

ohms
ohms
ohms
ohms

13.57-----
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MIL-HDBK.Z24 (NAVY)
2?9eptdm@1%8

TYPE 18 SM-RG6 (Continued)

G@nerotorOutput
Output voltage gradient

(volts/ 10oorPm) . . . . . . . . . . . . . . . . . .
Outpur impedance . . . . . . . . . . . . . . . . . . 19m

Maxspeed forlinearouWJt. . . . . . . . . . . . . . . 3000

Phase shift at1800rpm . . . . . . . . . . . . . . . . 75 * 7 leading

Null voltage
Total (Max) . . . . . . . . . . . . . . . . . . . . 20

Fundamental . . . . . . . . . . . . . . . . . . . .
lnphase compment(max) . . . . . . . . . . . . . .
Quadrature component (max) . . . . . . . . . . . . .
Variation of in phase component (max) . . . . . . . .

REFERENCES

Specification . . . . . . . . ● . . . ..*”..-..
Installation drawing. . . . . . . . . . . . . . . . . .
General arrangement drawing . . . . . . . . . . . . . .
Federal Stock Number (FSN) . . . . . . . . . . . . . .
Qualified Products List (QPL) . . . . . . . . . . . . .

NOTES

1.1
ohms

rpm
degrees

mv”rms
mV-rms
mV-rms
mV-rms
mV-rms

MIL-S”22820

Formerly MK 31 MOD 1 (WP Dwg 2094897)

Physical dimensions the same as MK 16 Mod O

13.s9
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CHAPTER 14

SERVTORQS

lle instruments described in this chapter are self-contained, remote angular posi-
tion ing and tracking devices for converting input synchro data into an accurate shaft
position. They will perform, in both 60 Hz and 400 Hz systems, the functions of conven-
tional instrument setwo mechanisms and synchro torque receivers. The response is faster,
the torque gradient is much greater, and the weight is less than equivalent size torque
receivers. ney require signal level power only from synchro driver and are relatively
insensitive to frequency and voltage changes (50 Hz to 440 Hz, and 10 percent variation
in voltage).
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MIL-HDBK-224 (NAW)
2’7 Septcsnber lW

SERVTORQ

SIZE 23 (2.5/5.3)

ELECTRICAL CHARACTERISTICS (TYPICAL)
.

.

50to 440 HzFrequency range . . .
Voltage

Primary, * 10Z . ●

Signal input. . . .
Primary current . . .

. . . . . ● ☛☛☛☛ ““*”

115
90
70

8

3.5

v
v

mA
watts

,. .0. ● .=.. ● “””

,. .0. ..*Q- ““””

.. **. ● **=* ● “””

. ...0 ● **** ““””

. . . . . ● **** ““””

Prima& power . . . .
Peak torque . . . . . oz-in.

Torque gradient
at60Hz . . ..~
ac400Hz . . . .

oz-in. /deg
oz-in. /deg

2.5
5.3

● ✎☛☛✎ ● ***” ““””

. . . . . ● ***” ““””

Accuracy
Dynamic. at 20 rprn min30

15
. . . . . . . . ..”” ““

. . . . . . . . .*. ” ““ mi nStatic . . . . .
input impedance

at60 Hz.....
at400Hz . . . .

4,600
24,500

0. ~

ohms
ohms

sec

. . ..- ● ***S ““**

. . . . . ● .*.* ““”

● ...* •~0*” ““’”Synchronizing time .

MECHANICAL CHARACTERISTICS

degrees C
degrees C

02

20

-55to + 100
23

Temperature rise..... . . . . . . . . . . .
Ambient temperature . . . . . . . . . . . . . . .
Weight.......””””. Q. ****=..

NOTES

14.3
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SERVTORQ

SIZE 23(10/2S

ELECTRICAL CHARACTERISTICS (TYPICAL)

Frequency range . . . . . . . . . . . . . . . . .
Voltage

Prima~, ~lOz. Of....... . . ..$.
Signal input ooeoao o.. . . . . . . . .

Primary current
Peak..-”-.*****”* “o. ...”
Quiescent . . . . ...”... . . . . . . .

Primary power
Peak....~’”*.**-** ““****”

Quiescent . . . . . . . . . . . . . . . . . .
Peak torque . . . . . . . . . . . . . . . . . . .
Torque gradie~]t

at60 Hz . . . . . . . . . . . . . . . . . . .
at400 Hz . . . . . . . . . . . . . . . . . .

Accuracy, over ambient temp. range . . . . . . . .
]nput impedance

at60 Hz . . . . . . . . . . . . . . . . . . .
at400 Hz . . . . . . . . . . . . . . . . . .

Small signal natural frequenq
Zeroioad $ertia . . . . . . . . . . . . . . .
100 gin-cm’ load inertia . . . . . . . . . . . .

small signal damping factor
Zeroioad ine~ia . . . . . . . . . . . . . . .

210adtiertia . . . . . . . . . . . .100 gin-cm
Velocity conscant

at6[~ Hz . . . . . . . . . . . . . . . . . . .
at40L~ Hz....... . . . . . . . . . . .

MECHANICAL CHARACTERISTICS

uIL-HDBK-224 (MAW)
27 &ptemtber 1*

50 to 440

115
w

240
50

3Q
7.5

10

10
25

*1O

4,600
24,500

300
200

0.7
0.5

8,000
15,000

Temperature rise ”....”. . ...=.....
20

Ambient tempemture . . . . . . . . . . . . . . .
-55 to + 100

23
Weight ...””””***.* “=””’”’””

Hz

v
v

mA
mA

watts
watts
oz-in.

Oz-in. /deg

02-in ./cieg

min

ohms
ohms

rad~sec
rad/sec

degrees C
degrees C

Oz

MOTES

14.s
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CHAPTER 15

STEPPER MOTORS
.

A compilation ofstepper motors is being prepared

MIL*HDBK-~4 (NAVY)

2? Swtd= X768
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CHAPTER 16

STATIC RESOLVERS (STABILIZATION COMPUTER)

The static resolvers described in this chapter are of the solid-state type using

integrated circuits JO the maximum extent possible consistent with the state-of-the-arc.

This equipment is of the digital computational type used for advanced fire control

systems.

.

16.1/16.2
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MIL-HDBK-Z4 (NAW)

~ *P-W lg68

RESOLVER, STATIC

ELECTRICAL CHARACTERISTICS

Frequency (operating) . . . ● . . . ● ..” s ●

Input-output voltage levels, binary ‘cone’!. . .
.. binary “zero” . .

input current, binary “one,’! per gate . ● ● .
binary “zero’~ (-1OV), per gate .

Output current, binary “one’!. . . . - “ “ “
binary “zero” (-1OV) . . . .

Rise-fall time transition slope (max), per psec
Transition time (max) at the 10% -90% levels .
Power input (max) (l15Vac, 1$, 400 Hz) . . .

.* ..* ● 1.5
() *1,5

● *O.. ●

. . -13.5, +3.5 or -4.0

. ..00 ● 3

.* ..* ● o

. . . . 4 (15 mA, max)

. . . . . . ●5

. . . . . . 5

. . . . . . 6

. . . . . . 52

MHZ
v
v

mA
mA
mA
mA

v
psec

w acts

Function
Platform stabilization - transformation of X, Y and Z target information to azimuth

and elevation angles after correcting for ship’s roll, pitch
and heading.

Radar data conversion - transformation of radar range. azimuth, and elevation to X,
1’, and Z information after correcting for ship’s roll, pitch
and heading.

Both of the above in sequence.
Capacity

Two platforms, two radars, or one platform and one radar simultaneously.
Speed per conversion . . . . ● . ..*! ”OCO” O”O 500

Input accurac} (maintained) . . . . . . . . . . . . . . . 15

MECHANICAL CHARACTER ISTICS

Temperacurerangt . . . . . . . . . . . . . . . . . . -2(~to +85

Weigh t . . . . . . . . . . . . ......’.c”o”. 46

MTBF . . . . . . . . . ..c .0000 O”” OOOO 3500

NOTES

Developed under contract NOW 63-0826-f.

psec
bits

degrees C
lbs

hr

Input &d output voltage levels and other charactmistics are compatible wirh the Naval
Tactical Data System (NTDS). Operational and test mode controls, as well as visual
register display are available on the front panel.

For list of drawings refer to Drawing 1OO1-DL249298O, Final report AD No. 472118.
Request for copies of above should be addressed to NAVAIR, AIR-52022.

16.3
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MIL-tlDBK-224 (NAVY)

27 September lW

CHAPTER 17

SWITCH, SILICON PNPN, RF DESENSITIZED

The switch described i n this chapter is of the PNPN, RF desensitized, four-

layer structure type modified to include an RC filter which attenuates RF signals

introduced between the gate and cathode leads. Between the resistor and the gate lead

is a diffused zener junction which breaks down at eight volts. This extra junction

rectifies RF signals between gate and cathode, and places on the emitter junction a

reverse bias which must be overcome before the RF signal can fire the switch. In normal

DC operation, the gate voltage is raised slightly above the zener breakdown voltage,

sending sufficient current through the emitter to fire the switch.

.
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SWITCH, SILICON PNPN, RF DESENSITIZED

ELECTRICAL CHARACTERISTICS

Range of protection
Anode, dcto29 MHZ...... . . . . . . . . . . tloo v

Gate . . . . . . . ...”.” .“. ””$ 100 kHz [0 29 MHz

Gate firing signal (max), at 10V. . . . . . . . . . . . .
+.5 mA

Current handling ability . . . . . . . . . . . . . . . . ●5 Adc

for5rnsec. .. c””””” ● *O”* OS”. o- 10 A

Interlead capacitance (approx), between any two leads . . , 60 pf

MECHANICAL CHARACTERISTICS

Temperature range
-65 to +80

Operating.....oo”r. “S”’.”””a”’-65to +15
degrees C

Storage...””...”” O“” W*”’-””””
degrees C

Size . . . . . . . . . . . . . . . . . . . . . . . . .
TO-5 can

Weight (approx. ).. ~~. ” “O..O.S-..-.
1 gram

NOTES

This device is intended to replace the conventional PNPN switch in circuits which ma}
be exposed co unwanted radio-frequency energy.

Additional details may be obtained from U. S. Naval ordnance Laboratory,
Silver Spring, Maryland.

17.3
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Figure 17.1. RF Desasitixod PNPN Switch
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CHAPTER 18

SYNCHROS

Engineering andtechnicd data onstadardsynchms recommend for new design
as well as on synchros procured for maintenance of existing equipments is contained

in MIL-HDBK-2 14, ‘ ‘SYNCHROS. ” The requirements for the selection of synchros for

use in military equipments are established by MIL-STB71O, ‘ 8SYNCHROS, 60 AND 400

CYCLE. “

18.1/18.2
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MIL+lDBK-~4 (NAW)

27 Sepbber 1*

CHAPTER 19

TACHOMETER GENERATORS

The instruments described in this chapter are designed for two classes of
applications, one applied where the absolute value of generated voltage is not re-
quired to be free of temperature effects, and one applied where the absolute value
of generated voltage mus t be independent of ambient temperature. The attainment of
a high ratio between generated voltage and the value of fundamental component of
output voltage at zero speed has been a major objeccive.
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MIL-HDBK-224 (NAVY)

27 Septi- MM

TACHOMETER GENERATOR

TYPE 11TG4

ELECTRICAL CHARACTERISTICS

Frequency . . . . . . . . . .
Voltage . . . . ..t go.”
Current (max). . . . . . . . .
Power (max) . . . . . . . . ●

Power facror. . . . . . . . .
Effective resistance . . . . . .
Impedance

Energizing winding . . . . .
Output winding . . . . . . .

in-~hase s~eed sensitive TR . ●

● ☛✎✎☛✎ ● ☛☛☛☛☛ “

● . . . . .* *** ● “”

..*. O .* .=* ““”

. ..*.* ● .*.*” “

.. *.* ● ..** 6*”

. . . . . . . . .*~~ ●

. . . . . . . . . . . . .

. . . . . .* ..* ..”

. . . . . . . . . . ● “”

Phase s.hif’t at 3600 rpm (380 to 420 Hz ) . . . . . . . . . .
Max speed for linear output (0.2%). . . . . . . . . . . . .
Null voltage

To[al(max} . . ...”..”” ““”””””.”””
Fundamental . . . . .. ~.+ ““”00-00”””.

Output voltage variation
(-55co+ 175 °C range) . . . . . . . . . . . . . . . . .
(380 f0420}iz range) (max) . . . . . . . . . . . . . .

Input/output voltage ratio variation
(105t0125JT range) . . . . . . . . . . . . . . . . .

Output voltage gradient (V/1000 rpm) . . . . . . . . . .

MECHANICAL CHARACTERISTICS

Fric Kiontorcue(max J.-. . . . ...”..””.. ..

Speed range . . . . . . . . . ..-”..-”.0”o”
Rotor moment oflnertia . . . . . . . . . . . . . . . . .

400
115

55
4.7

2. O(Lag.)
7200

15

fo.5

0.4

fo.s

2.75

Hz
v

mA
watts

ohms

ohms
ohms

degrees
rpm

mV-rms
mV-rms

percent
percenc

percent

,03~ 02-in
o to 7200 rpm

5.5 gm-cm2

Ambient temperature range . . . . . . . . . . . . . . . .-55 to +175 degrees C

Weight . . . . . . . . . . . . ““””=””””... 7.0 02

REFERENCES

Specification . . . . . . . . . ..”*o=oooo...
Install ation drawing. . . . . .,. * .“ . .. ● “.*o
General arrangement drawing . . . . . . . . . . . . . . .
Federal Stock Number (FSN) . . . . . . . . . . . . . . .
Qualified Products List (QPL) . . . . . . . . . . . . . .

MIL-T-22821

NOTES

Det?eloped under con~ract N600(19)57244.

19.3
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TACHOMETER GENERATOR

TYPE lSlH40

ELECTRICAL CHARACTERISTICS

Frequency. . ● ● “ ● . - ● ● “ “ “ “ “ “ “ ::::: :
Voltage. . . . . . . . . . . . . . . . . .
Current (max)

Heaterwinding” . . . “ . . . “ . “ . . . . . . . . :
Energizingwbding . . . . . . . . . . . . . . . . .

POwer(max)
Heaterwinding+ . . . “ ““ ● . ● ● ● ● . ● . . ● : :
Energizingwinding . . . . . . . . . . . . . . . .

Impedance . .
Zso. . . . . . . . ... .“.. “ . . ‘ “ .“ : . ,.
@so. , . . . . Q . “ .. . .. . “ “ “. “:. . . ,

In-phase speed sensitive TR . . . . . - . . . .
PhaSeShif[ . . . . . . . . . . ● S. “ -. ““. “ “ :
In-phase linearity. . . . . . . . . . . . . . . . . . .
In-phase axis error (max). . . . . . . . . . . . . “ . . .
Zero speed ou~ut voltages

Total(max) . . . . . . . . Q “ . ● ● ● . “ ● “ .::
Fundam~tal(max) . “ . ● - . : . ● “ 9 ● . “ “ “

Voltage sensitivity (energizing winding)
Linearity, 115V *lOZrange, (max) . . . . . . . ● “ . .
in-phase TR (No greater than 17Cof value at 115V *lZ) . .

Tem~ramre sensitivity (-55 CO+1OO”C range)
Inlphase linearity (max) . . . . . . . . . . . . . “ - c
in-phase TR (No greater than t7ZofvaIueat23 t2°C) . .

Phaseshiftat75°C. . . . . . . . . . . . . . . . . .
Output voltage gradient (V,1000 rpm) . . . . . . . . . .

400
115

260
86

30
6.5

2500
53.1

4717

0
0.5
?8

13
10

0.5

0.5

MECHANICAL CHARACTER~STICS
o to 3600

Speed range . - . “ “ . . ● . “ - ● ● ● ● * . ● “: : :
Rotormomentofinertia . . . . . . . . . . . . . .

2.1
.-ssto+ loo

Ambient temperature range . . . . . . . ● “ . . ● . . . 9.4
Weight . .“ .“ . . “ . . - . ● “ “ “ “ “ ““ “ “ “ “

REFERENCES

Specification . . . . . . . .0 “. ● ● ● w ● .. . . :
installationdrawing. . . . . . . . . . . . . . . . . .
General arrangement drawing . . . . . . . . . . . . . . .
Federal Stock Number (FSN) . . . . . . . . . . . . . . .
Qualified Products List (QPL) . . . . . . . . . . . . . .

NOTES

Formerly MK 2 MOD O

Hz
v

mA
mA

watts
watts

ohms
degrees

degrees
percent

mV

fnV-MIS
mV- rms

percent

percent

degrees

rp m
gm-cmz

degrees C
Oz

MIL-T-22821/l
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27 s9p+Y9h= I*
..

TACHOMETER GENERATOR

TYPE 151N4a

ELECTRICAL CHARACTERISTICS

Frequency . . . . . . . . . . . . . . . . . . . . . . .
Voltagee . . . . . . . . . . . . . . . . . . . . . . .
Current(max). . . . . . . . . . . . . . . . . . . . . .
Power(max). . . . . . . . . . . . . . . . . . . . . .
Powerkctor. . . . . . . . . . . . . . . . . . . . . .
Effective resistance . . . . . . . . . . . . . . . . . .
Impedance

Energizingwinding . . . . . . . . . . . . . . . . . .
output winding. . . . . . . . . . . . . . . . . . . .

In-phase speed sensitiveTR . . . . . . . . . . . . . . .
Phase shift . . . . . . . . . . . . . . . . . . . . . .
In-phase linearity(maxl . . . . . . . . . . . . . . . . .
In-phase axis error (max). . . . . . . . . . . . . . . . .
Zero speed output voltages

Total(maX). . . . . . . . . . . . . . . . . . . . .
Fundamental(max). . . . . . ~ . . . . . . . . . . .

voltage sensitivity (energizing wind~g)
Linearity, 115V ~lOZrange(max) . . . . . . . . . . .
in-phaseTR (No greater than 1910fvalueatl15V A1?4) . .

Temperature sensiti~’ity (-55 to+lOo°C range)
In-phaselinearity(max) . . . . . . . . . . . . . . . .
in-phaseTR(Nogreaterthan *7% 0fva1ueat23 ‘2”C) . .

Phaseshiftat75°C . . . . . . . . . . . . . . . .
Outputvoltagegradient(v/1000 rpm) . . . . . . . . . .

MECHANICAL CHARACTERISTICS

Speedmge . . . . . . . . . . . . . . . . . . . . . . . .

Rotormomentofinefiia. . . . . . . . . . . . . . . . .

400
115

76
5.49

.64
2440

1746
34

.0836
7.0 (Lag.1

5.0
f~

12
8

0.5

0.5

7 *1

3.2

0 to 3600
2.1

Ambienttempemturemnge. . . . . . . . . . . . . . . .
55 to +100

7.5
Weight . . . . . . “. * . ● ● ● . ● ● * ‘ “ . . .“ .

HZ
v

tnA
watts

ohms

ohms
ohms

degrees
percent

tnv

mV-rms
mV-rms

percen c

percent

degrees

rpm
gm-cm2

degrees C
Oz

REFERENCES

Sl=cification . . . . . . . . . . . . . . . . . . . . .
MIL-T-22821/2

installation drawing. . . . . . . . . . . . . . . . . . .
Geneml arrangement drawing . . . . . . . . . . . . . . .
Federal Stock Number (FSN) . . . . . . . . . . . . . . .
QualifiedProductsList(QPL) . . . . . . . . . . . . . .

NOTES

Formerly MK 1 MOD 1
19.7
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M{L-HOBK-Z4 (NAVY)
2’7 Septenb~ 1-

CHAPTER 20

TOOLS, HARDWARE, AND MOUNTING METHODS

To facilitate mounting precision rotating componats, several items of hardware

have been developed. The various mounting methods and the manner in which items

of hardware are used are described in MIL-HDBK-214, .’.’SYNCHROS, ” MIL-HDBK-
2~5, “SYNCHROS, DESCRIPTION AND OPERATION, ” and MiL-HDBK-218, “AP-
PLICATIONS OF ELECTRICAL RESOLVERS. ”

20.1
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