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FOREWORD 

This manucl defines the configuretion, operation, and maintenance 
requirements f o r  the  contraczor-furnished por t ion of +he XV-15 
research ins6tmmentation ana' dz ta  acquis i t ion system. In terface  
with Government Furnished E ~ ~ i p m e n t  ( G F Z )  is es tabl ished through 
schemitics and block diagzuns . Operction, r n ~ i n t e n ~ c e ,  end 
checkout procedures fo r  GFE are not  included i n  this manuel. 
Organization of the Researcn Instrumentation and Data Acquisition 
Manual is  as follows: 

VOLUME I - GSNERAL INFOWATION : 
This volume contains descri?t ions of systems 
operation, mzintenance and checiroct proce- 
dures, c a l i b ra t i on  procedures, c&le designe- 
tions end de f in i t i on  of Lke CFE/GFE i n t e r -  
face. 

VOLWE I1 - AIRCRkET S/N 702 CONFISURkTION: 
This volume es tab l i shes  the i n s t r \ ~ a e n t a t i o n  
configurat ion f o r  XV-15 Airc ra f t  No. 1 ( S f l  
702). Transducer ca l ib ra t i on  data  and PCM 
setup sheets  applicable t o  A i r c ra f t  No. 1 a re  
included. 

VOLUME 111 - AIRCRAFT S / N  703 CONFIGIRATION: 
Thi s  volume es tab l i shes  the  instrwnentetion 
c o n f i g u r a t b n  for XV-15 k i r c r z f t  No. 2 (S/N 
703 ) . Transducer ca l ib re t i on  da ta  and. PC14 
setup shee+s applicable t o  A i r c ra f t  No. 2 E=e 
included. 

VOLUME I V  - CFE TECHHI CAL DATA: 
This v o l m e  contains manufacturer dzrawings 
and speci f ica t ions  fo r  c o r . t r a c t o r - f ~ ~ i s h e d  
transducers and re la ted  equipment. 



BELL HELICOPTER TEXTRON 301-099-022 

INTRODUCTION 

This Volume IV of the Research Instrumentation and Data Ac- 

quisition Manual contains the manufacturer drawings and spec- 

ification sheets for Contractor-Furnished Equipment used in 

the XV-15 research instrumentation and data acquisition sys- 

tem. 

The manual is divided into tabbed sections identified accord- 

ing to manufacturer. Specification sheets and drawings out- 

lining description and interface data in the manufacturer's 

-own literature are included. 

The equipment is indexed in alphabetical order by component 

in addition to the manufacturer's alphabetical index. Data 

may be located using either procedure. 

When required, a revision recurd may be added. 



CFE TECHNICAL DATA 

Abbott Transistor ~aboratories, Inc. (15755) 

Power Supply CC 3D3.5 

Power Supply CC 1SD1.0 

Power Supply 

Power Supply 



MI-PERFORMANCE 

Over the years, we talked with engineers through- 
out the country about DC to DC converters. They 
expressed one common need . . . converters with 
smaller volume, lower weight. and hrgher perform- 
ance. More and more 5C to QC app;rlcations were 
requiring lower peak to peak ripple and closer regu- 
lation. So we went 20 work. We spenr over a year 
designing and testing a new l ~ n e  of DC to DC con- 
verters that n. t only wculd meet, but exceed the 
most stringent specifications we had reen. We have 
now produced over 10,000 of these units for use in 
systems throughout the world. 

Abbott's new model C line converts 24-30 wits 
DC to any ourput between 5 and 100 volts M3. Three 
drffervlnt power ratings are available for each output 
voltade listed. These conveeers feature a line and 
load regulat~on of 0.1%. Peak to peak ripple is 

5 TO 100 VDC 
PW tS 
Q u A L ~  FEATURES 

m Low Peak-to-Peak Ripple 
m RFI/EMI to MIL-STD-461 
II, Small Sire 
a Hermetically Sealed 
@ + 100-C Operation 

0.1% Regulation 
+ Reverse Polarity Protected 

less than 50 millivolts. And you won't have to worr). 
about conducted or radiated noise since every model 
C is designed to meet the EMI [electromagnetic inter- 
ference) requirements of M tL-STD-461. I 

To build a power supply with these specifications. 
Abbot1 employs more than three times the number 
of components used in other standard QC to DC ccn- 
verters. The difficuR task is integrating all of these 
parts in a package 2" x 3" x 31/2", weighing only 1.3 
pounds. Like our other aerospace units, each module 

1 
is encapsulated and herwetically sealed to meet the 
rugged environments of MIL-STD-81 OR and MIL-E- 
5400K. Class 2. On the next page. 99 models are 
listed with specifications and prices. You may be 
pleasantly surprised to find a power supply listed that 
meets yaur needs. 

SPECIFICATIONS 
WPUf YO;TC.SF IICtHGE. 24 to 30 YDC Far othtr input wrttagc ranges. i p a p  41 

! INPUT CURRENT: See table IF on page 53 
LINE REGOUTION 0 1% oc I0 mY (whicheuer is grealerl ler input I change a! 22 to 30 VOC with loa? c o n i h ~ t  

( LOlO R16U11710W 0 :". a: 20 mV twhlchcurr i s  greater: for load 

1 cbarae G f  no loat ! O  lull load wtZh li:e constant 

a!PPl t  0 02"- or 5 mY R!tE (whichever is greater1 
b 50 mV peak tc.pea4 marlmuin measured with a scope h h n g  
1 a t5 MHz bands~dth 

OUTPUT YOlLTlGE IDIUSTMEYl Voltlee is continuously adiulab!c b i  
twe?n Ihe 11-1,s rho Sn in the table by means of an enternally aCceS- 
s ~ b : e  sCtpn4., US' aa:~s!wi! goten:rometer 

1 
huminal Qu,pul Yottspe lRrs~lulion 

i 5 thtu 16 VDC 35 mV mar 
IB ZFru 50 V I C  60 mV man 

i 
I 55 thtu 95 VfiC 90 mv m.41 

l ta t l l l lOH VOLTAGE. KM mlt r  DC bebeen  input and output, i p u t  / and s r c .  and oufpu! ard rare 

i IU.C1'lITION R t S i 3 l Y C i  5U rn~i;~hms rnrnirnum a! 50 vollr DC bcZweefi 
input and a u l p ~ t ,  i n~a '  ant rare. and ou:put and case 

1 POLkRlTY Inpuls and outputs are isclated. cilhct pouhvt or negative 
! s ~ d c  Pa! be grounde3 

1 EMPERhlUkt R1M:E Operatid -55-C to +IWC m3rimum rF ccnter 
i I[ mounting bas. Slarrgr - d * ~  tn + IZ5.C 

t 1 - YFwPtRlrUAE EOtfrlcltIiT: 0015m.I=C from -ZD'C to +mgC base 
plale I t *pt*~ture.  0 03". 1-C rraairnum over enlire tcrrperature range 

I 

; '  i I i d =  j t r a n s i s t o r  ] 
_L_ 

L 4 b O R A T r l R I E S ,  I N C O R P O R A T E D  

PQWER MODULES 

MVIRDHMEN'F: Enraasrllatcd to meet the rnvironmental rcuuirments 
of hfI1,STO-8IOC md Wll-I-SJOOP, Class 2, includlni altitute Ita a 
racuurnl, vibration, shoeb, acceleration. smd. dust. humid~ty. ~l!spray, 
fun~us, aplos~on. elc For further ~nfomation please see page 48 
SHORT ElRCUIl PROTECTION Each unlt is,comple:ely prilteclei against 
an aver:;31 or short t i rcu~t  of any durahon The ouvput wllagr autv 
matica~?, #,*stores l o  normal when the overload 1s remorcd 

IMPUT fRlNSlEHT PROTEGTIOI. I n  ac:ot&nct with Mlt.STb7WA. 
F~gure 9, Llrnit 1 (80 YDC tor 0.1 sec F 

ORRYDLTASE PROTECTIOW: Olnmrltagc proledim modules m rraila8le 
for use w ~ l h  thesc un~ts Plt~sr see pace 38 tor cwrnp'elc ~nformation 

REMOTE ERROR StMSIHG: Available rr m p p r i ~ ~ l  feature Fnt EOrn~Ieft 
information. please see page 41 

LOka rlANSltNT aECOYERY TIME- Output nrttaje returns to regu1j:ion 
limi2s w+t:n 1120 rn~cr~stconds J t t r  r M% step change rn load current 

'IURH ON / TORN OFF OVIRSHDDT. Thr output wttagr outnhoo! dur;na 
"lvrn on'' or "turn off' w~ l t  not crcetd 0 1% of the outpul vottagr. Or 
20 mV, wh~c*~der i s  grea:cr 
O U F P U l  I M P E D I H C I  DC to 11( HI- O 002 RL or 0 W ohm ma1 

1KHz l o  1 0 Y H t  0015 R ~ ~ r O 1 5 0 h m s m a r  
lOK Hr to lOOH Hr-0 030 RL or 0 50 ohm5 mat 

R t =  Rated Load 
ElEClROPACNETlC IMlERfCREHCC: Built to meet Iht rrquirrmentr 8f 
MIL.STSJ61 for generaf~on of W wsce~tabllity to radlalcd s d  
mnducted lnterfcrence Pleast I c e  pate  43 for rddttlonal ~n!omairc~ 

I fL I1BILl f  t: The mean time bctmecn laiture WBFE prr MIL-HDFK ?I; 
under worst case operdtlng condrt~ons of full raled o u f ~ ~ t  turrtzt. 30 
VDC Input mllagt and + IOO'C bar* ptate ttmpe-:a:ure rang?% f t0m 
41.305 h o ~ r s  lor Model CSDlO to 55.663 for Mocpl C9500 75 Please 
see pagc 66 lor further infcrma!lon 

GEPXRAL O F F I C E S  LASTE RN O F F I C E S  
5200 W .  Jellcrwn B l ~ d .  1214 Anderson Avenue 
b s  hngeier. Carit. 90016 Fort Lee. New Jersey 070?4 
(213) 936-8185 r lo l )  224 6900 
fde*:  69-1398 Terct: 13.5332 



I 

Outpur Ovrpvl Sire ?rica * O~npui  Ourpur Sin* Pric. 
volrog. ~ur .ng tsar W*;nbr ~ o d m l  1 2-4 Vol*opm Curran1 44rm Yodd 1 f - 4  

R m n p  (Ampa) Drp.1 (lb~.F Mumb.r pe. prm. Romp* (&rnprl D q . J  tLba.1 Wumbrr pc. p c m .  

15-5.5 2.5 2 0  1.2 CSD2.S SlPl 1 1 5  37-H 0.1 2n 1.1 Cf800.1 SH1 S2bS 
1:7 119 3911 1.8 63 1.7 C2601.8 319 210 7E-i 2.b 395 359 3 . 5 r * - z t 4  c l s ~ 3 ~ 5 3 5 s 3 ~ -  

5.54.5 2.5 10 1.2 ZbP1.5 Al 765 19-31 0.6 2D 1 C30D0.4 .79r 7bS 
5.0 4 8  - 1.7 CCD5.O 319 190 1.2 4 8  1.7 C33D1.2 319 110 

10.0  7~ 2.13 C ~ D ~ O  395 359 2.5 7 *  2.6 ~ 3 0 ~ 2 . 5  395 359 

6 -5 -73  2.5 20 1.2 C7D2-J 291 265 31-33 0.6 ZD I C32DO.b 291 265 
5-0 6 8  1.7 C7DLO j19 3 0  1.2 6 B  1.7 C32D3-2 j,Q 790 

1 Q.0 7* 2.d. C7DlO 395 359 7.5 7 A  2.6 C37D1.5 395 3 9  

7.54.5 1.8 2D t.2 C0D1.1 291 IbS  I 33-35 0.6 2 0  1.2 C34D0.6 - 1  265 
3.5 6B 1.7 C6D3.5 31F RO 1 t.2 dB 1.7 L2dD1.2 319 2q0 
7.5 7k 2.6 CBD7.5 3 9 5  359 2.5 7 A  2.6 C3431.5  ?+#j 359 

8.5.9,5 1.0 2D 1.1 CPD1.1 1 264  35-37 0.6 20 I 23tD0.6 31 Its 
6 9  1.7 C903.5 319 XO 1.2 6 8  1.7 C3C.Pl.2 319 BE 

3-5 7.5 7A 1.6 CP07.5 395 359 2.5 7 k 3.6 C3bD2.5 ;ps jgq  

2 0  
37-39 0.6 I D  I.? C3flD0.6 291 ' A 5  

9.5-10.5 1.8 1.2 C1ODI.B 291 365 1.1 6 B  
6 0  

1.7 C26D1.2 319 1*0 
3.5 1.7 CIOD4.5 319 8 0  7.5 T*. Z.6 C36D1.5 395 359 
7.5 7~ 1.6 CtOD7.5 3pj  359 

3-11 0.5 2D I.? CdCDQ.5 2qe 2:s 
10.5-1 1.5 1.8 ?D I C1301.8 191 2bS 0.8 6 0  1.7 CdDDO.8 319 l p ~  

3.5 6B 1.7 C11IDJ.S 319 ?70 1.8 7A 2.6 C4DDI.I 395 359 
7.5 7 A  2.6 C1107.5 395 359 4 1 4 3  0.5 2P 1.2 CI200.5 23 1 765 

11-13 1.1 ZD 1.2 C12D1.2 291 26s 
0.8 6B 1.7 ca2DO.B 3lp 290 

2.5 bB 1.7 CiID2.5 319 ZPO 
1.8 7 A  2.6 CdlC1.B 395 ?5q 

5.0 7A 2.6 CI IO5.0 315 35r1 13-15 0.5 2D 1.2 C4dDP.5 ;Pi ?-?S 
0.B CB 1.7 TMDD.0 319 I90 

13-IS 2l3 1.2 C11D1.2 291 265 1 .& ?A 2.b C44D:.0 393 359 '" 6 8  2.5 1.7 CI IDZ .5  319 3 0  
5.0 7~ 2.6 t l r ~ 5 . 0  3 9 5  J59  0.5 2P 1.2 Cdt00.5 1 7tS  

0 8 6 &  1.7 C44D0.8 319 290 
74-16 1.2 ?D 1.2 C15r)t.Z 291 365 I .tl 7A 2.6 c ~ ~ D I . &  355 359 

2.5 dB 7 C15D2.5 319 no 
7 A  2.6 ClSD5.0 395 359 

4749 0.5 3D 1.2 CaBD5.5 X1 IbS 
5 0  0.8 dB 1.7 CU630.B 319 3PO 

15-17 1.2 2 0  1.2 CldD1.2 291 Ids 1.8 7* 2.6 C4PDl.B 395 359 

2.5 6 B 1.7 C16D2.5 319 290 19.5) 0.5 20 1.2 C503C.5 291 
5.0 7 A  2.6 ClbDJ.0 395 359 0.B 68 1.1 CS03C.B 3i9 No 

17-19 1.2 I D  1.3 t l 8D t . t  -1 %5 
1.0 7 A  2 6  C5ODl.B z95 3 9  

2 5  6B 1.7 C l8DZ5  319 MdO 0.25 I D  1.2 C55DO.25 :;i ;$ 
L O  ?A 2.6 CIBDS.0 395 359 0.5 66 I.? C5500.5 

2D 1.2 C2OOO.B 1 265 
1.0 ?A 

19-21 0.n 
2.6 C55D1.0 395 35P 

l .B bB F.7 C20D1.6 319 390 60.70 0.25 I D  1.2 ~ 6 5 ~ 0 - 2 5  ;ii $: 
3 3  7 A  1.6 C20U3.5 394 359 0.5 6 B 1.' CbSDO.5 3P5 359 

1 ,D 7 A  C6501.0 
21-11 0.0 2D I C13[>0-8 291 ?6: 7Dd0 

3.8 bB 1.7 C22D1.1 319 0.15 2 9  1.1  CISDD.25 277 I51 
3.5 7k 2.6 C22D3.5 DS 259 0.5 68  1.7 C75DO.S 319 -0 

1 .O 7A 2.6 C7SD1.0 395 259 
23.15 0.a ?D 1.1 C2JD0.8 731 2bJ 80-90 0.25 2P 

bB 1.7 C24Dl.B j t p  ?go 0.5 68 1.7 CESDQ.5 319 290 
1.2 C85D0.25 277 152 

1.0 
3 3  f* 2.6 C2103.5 3 9 5  359 1.0 7A 2.6 CB5DI.Q 395 359 

25-27 0.8 tO 1.2 C2bW.I 191 265 Q0-100 0.15 7~ 1.2 t95D0.25 1 7 7  752 
1.1 6 8  1.7 C7bDI.U 319 I90 0.5 6 0  1.7 CT5DD.S 319 290 
3.5 7* 2.4 C26D3.5 395 359 l .D 7A 2.6 CPSDI .0  395 259 

*~qsrounrr fa, guontiticr p.ca1.t thnn tour picccr nrc shorm m pope M. 4 





ORIGINAL PAQE 19 ' 
OF POOR Q ~ A L ~ ~  POWER MODULES 

'-3 to "30 VDC DUAL OUTPUT 
I 

e Output Output Sine Price q 
Vol*oge Cufrent (Stre Weight Model 1 2.4 
Ronpe (Amps) 0-0.) (Lbr.) Number pc. pcs. 

Outpu* Outpu* Six* P r ~ c r  
Voltope Current ( S i m  Weigh* Model 1 2.4 
Ronp. (*mps) 0-9.) (Lbr.) Nvmber pc. p c s  

- -  

.Each output 
( D;scounts lor quantities greater than four pieces ore shown on pow 56- 

ADJ. COT. J/D DIA 

TOLERANCE: f R 4 C T D Y  * t 1 0 2  flWlSlt: OLACU SEMIGLOSS LACOUEO 
DECIMAL * 1 .&I?. f ED. 17 0. 595 COLOR 3 7 0 Y  

MITEPIALI BASE - ALUMI*UMbOLt.Tb . , 
. . 

CASE - STELL 
: 

' 3  .: x . ,, .I.  . .' - 
. , I I VDC I - 5 - OUT PUT IDC) 

. . 1032 THD. 
5/32 DEE? MlN. a -21 VDC ~NPUT, . . . , . 

P I N  D E S I G M ~ T P M ~ I  

GENERAL OFFICES EASTERN OFFICES 

1224 Anderson  A r e n u e  

Lor Angel-, Calif. 90016 Fort Lee. New Jersey 07024 
L A B O R A T O R I E S ,  I N C O R P O R A T E D  (213)936+8185 (201) 224.6900 

Trler: 69-1398 Telex: 13.5332 



CFE TECHNICAL DATA 

Anadex, I n c .  (14010) 

Converter, Frequency 



ADDENDUM TO 

PI- 355, PI-375 SERIES 

Transient Response: Time for output t o  change to 63% of f ina l  va lue  after  a 
s t e p  change in  the  input,  is approximately 30/f, where f 
is maximum full s c a l e  frequency with a minimum response  
of 7 ins. 

FOR UNITS WITH A FULL SCALE INPUT TO 5 KHz 

Input Sensitivity: 5 Hz t o  5 KHz less than 10 MV RMS 

FOR UNITS WITH A FULL SCALE INPUT FROM 10  KHz t o  50 KHz 

Input Sensitivity: 100 Hz t o  50 KHz less than 10 MV RMS 



- PI-375 SERIES 
ORlGblAC PAGE 

BUCK AND WHITE PHOTOC-. . , I 

RUGGED - DES?GNED FOR AIRBORNE AN3 
MISSILE USAGE. 

d\Y'IDE RANGE- 5 Hz TO 50 KHz 

d INPUT-- TRANSFORMER COUPLED 

$ISOWTION -OUTPUTS ISOLATED WYTH RESPECT 
TO INPUT AND PO\YIER SUPPLY 

7833 HASKELL AVENLIE. V A N  NWYS. CALIFORNIA 91406 / PHONE 2 13.782.9527 / T W X  9 10-495.1 762 



- - -  
ORIGINAL PAGE IS 
OF POOR QUALITY 

S P E C I F I C A T I O N S  

Fltl S a l e  F n p m c i e s :  The followrng full scale frequencies are standard. Oatput Impedance: less than 0.5 n. 
100 Hz, 200 Hz, 300 Hz, 500 Hi, 1 KHz, 2 KHz, 3 KHz, 5 KHz, 10 KH;, 20 KHz, 
30KHz, 50 KHz. Tw~to.one adjustment provldes full scale output down to tower ~ P P ~ Y :  Standard PI 355 and Pl.375 model5 opera!.  fro^ 22 ta 30 
one half maximum full scale frequency. VDC at 120 ma maxrmum. 

h d  CbaraCttfktlCS: Msimuo, frequency for specified sensitivity is S H l  Both models may be provided with Option "p" for operation directly from 
for square waves, sine waves and approxrmations thereof. lnput for both 105.12F.V RMS, 604"" Hz power supply. 
P1.355 and PI 375 is transformer coupled and may be operated erther d~f fer -  
e n h !  or srngle ended. The two basic models drffer only in Input sensitrvity hpu t  Clclntcter: Star,,;? models have MS Connector, as shown. Mat~ng 
and input rmpedance (see Tab& below) For pulse input, minimum duration Connector is incluled w ~ t h  unit For Solder Header, add "S" after 1.0. 
must equal 20% of the Perlod of the maxlrnurn full scale input frequency 
on any grven range h i e r i n g  I r fonat ion:  Select basic model number per table. I f  operat~on 

from AC power source is  required, add tne letter " P .  Specrf) full scale 
Cmmon Mdt Ljecti@n* p1.355 bb:  60 db at 60 Hz with input cmnected frequency. Example PI-355P.500 Hz frequency to DC Converter has 10 MV 
in differential mode. drfferentral i n ~ u t  sensitivitv and will aen~rate 5V full scale DC outol~t for 
Tmperabre Cttfficient: 2 0  OOS%I0F of full scale frequency maximum. 
h a g  Term S W i i t l :  e 0 . 2 X  of ful l  scale frequencytyear. 
Tempcrabre b t e :  -55" to  +165OF ambient. 
Ripple: Less than 0.1% pk pk of full scale output at maxlmum ful l  scale input 
frequency, increasing to  approxiniately 1% pkpk of full scale at 1,'lO 
naxlrnurn full scale Input frequency 
Transient Raponsr: Tlme for output to change to 63% of flnal value, after 
a step change in i n ~ u t  frequency, IS approxlrnately 30/f, where f is maxlmum 
full scale f requ~niy .  
Linearity. %P'J3% of full scale frequency, termrnal linearit) 
w a r t  Wave OYIput 25V pk pk (unloadeil at input frequency from 15 K 
source impedancc. Output swings symmetrically plus and minu: with re- 
spect to DC Output COMMON 

any input f rekency between 250 and 3 0 ~  Hz. lnput power is 105.125'~ RMS 
and u n ~ t  will include MS-3102A-16s 1P Connec!or. 

Model PI.355PS-500 Hz is identical to above but includes Soider Header 
rather than connector. 

Special Models: The following features can be supplied on sp~cia l  or+< 
Hrgher or lower ful l  scale frequencies 
H~gher input impedance 
Higher or lower output voltage 
Hlgh current output for galvanometers up to 10 ma 
Ergh transient response 
Special current or voltage pulse outpl~rs 

DC Output: 0 to 5 V  full scale with 5ma maurnurn current Output is short Custom packaging 
clrcu~t protected BOTH OUTPUTS ARE ISOLATED WITH RLSPtCT TO SIGNAL Expanded range models to measure frequency deviat~or: frorr a 
INPUT Ah; POWlR SUPPLY. center frequency 
w. - - - -- 

Output 
Y d t l  IMtUT' - - . . - - - - . - 
Pl.355 Transformer 25 V R M S  50 V RMS' 5K' 5 V 1 O.5ohrr  

coupled 
---w - -- I 

Pi-375 Transformer 1 1 ~V RMS 
coupled -- ~ 1 - . .  . I 1 1. 1. .-  

MOTES: 1. May be connected e~tcer.dlfferential or srngle ended. PI 355 connected d~fferent~ally is designed to operate from Ion level freputncy 
generat~ng transducers where maxrmur common mode r t j ec t~on  a required. 

2. Sensitlvrty rolls off rap~dly above 10 KHz. 
3. Max~mum Input s~gnal is a functron of lnput frequency 

lnput Frequency m HI E In (V RMS) = - 
2- 

up to 150 V RMS absolute max. 

4. SM is best match for flow seiisors, tachometers, etc. 





CFE TECPNICAL DATA 

Belden Corp. (16428) 

Cable, Signal 

Cable, Signal 

No. 8723 

No. 8769 



. . . . . . - - - ~. 

individually shielded pair cables I BELDEiJb 
I Appllcrtbns: 

Aud~o systems 
Process control systems 

Individually Shielded Pair Cables 

SHIELDED AUDIO AND CONTROL CABLES 

rmnnrct DtSCmnOw: 22 AWG D m  coppr: .mlc rw*kd msm0 .dm mcJI our end m 0-*n w m  wdrf 
#ELOFOIL . ( v n h u m w  shm46. OwrM C h r w  .rr*I@cb.( COlOr tDd. ch.r( on POP 6 hWTmhon m t r r n ~ .  
w r m n  .~.l& IW moqohrmNnom C.Ounenm .dyc.m d w ~ a  1Y)Nrn nom ~ 0 R . p .  b m b o w n  

GAGE &tmm d r m  mmm 1- d t s  nom wwbtno m.9. lmfnsa a ~ c r n r  MU* w wafm mas ~r*rktu.m la 
vr.d for used stnppng and ldb.nng k-bd lor audM IrquWKv . O P * c a f w  brC@fmW d& 

.ID CONDUCTORS .64 mm diam. .dt,,.: 

8767.t 

i .i I IST~O!  ..I 

2,,r;l 
joov 

1768.t !' L I S ~ ~ O '  c - - - 1  
2 4 c . 1  
mv 

1764.f 
., ~ I S ~ [ O  

L - - . .  . 

7 3 G . 1  

mv 

@765*+ 
[ I\ 1 1 ~ 1 1 0 ;  
L .  

2 1 ~ 4  
300v -- 

1766.t 

L!'. LIslt~i 
2 4 c d  
mov 

SHIELDED AUUO AND DATA CABLES 
22 GAGE 
STRANDED CONDUCTORS (7 x 30) .076 mm diam. 
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BELDEN U individually shielded pair cables 
ORffilNAL PAGE IS 
OF POOR QUALlW 

S lLDED AUDIO AND DATA CABLES (cont'd) 

22 GAGE 
STRANDEDCONDUCTORS 
(7 x 30) -76 mm diam.(contSd) 

C I o o U ' T  mKMCIDW 
Ten& r o p p r  po)lpro&Fe nsula l rd h r s l r d  pano ear6 pa+* and .Is sfran#-- 
lmnulcoppe~ dram w m  (22 AWG o n  32 AWG and M AWG scres 20 AWG o r  18 4 W C  
r w s )  undu tlELOFOII .)-slw a h r d  ~ . + r . ( l  e h r o m ,  wnyl lacher 
COW cod. then on - 6  

20 GAGE 
CllOOUCt O&SCI*.WN 1,nmra courrr .emf nlmcana 
h a r M  m,rs each P.., t l f 1 ~ ~ 0 1 1  a)uwnuw DFfWrlr .  
ahw16m #??AWG sfrmarahnnwreacrf a.m.- - .r c**e-r 

ST9ANDED CONDUCTORS (10 n 30) .94 mm dlam. M , + w ~ ~  WrcOd. hd @.c. wr @ I C ~  

8777.t 

' 1 !\ .- LIS~ID; 
2493 

one .+  
! T; ilsrtn: 

2483 

8774*t 

1 'r LISIIO/ 
2493 

-- 
a775.t 

LIST@ 
2493 

@7w*t 

14 LISI~D; 
2493 

0776.t 

I ,: I I S ~ ~ D :  
2493 

. ~ 

a789.t 
' 1. .'_ I '  

2493 
-. . 0769.: 

p! L I S ~ ~ D '  
2493 

077i.t 

i '! LISltl! 
1 4 9 3  I I  I 1 1 1 1  

r-.- - . -  - - . - -  - 
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CFE TECHNICAL DATA 

Bendix (77820) 

Connector, Circular, Box Mount 



1 

! 
I GEKERAL DESCRIPi'lOfJ 

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

O~GINAL Price !BY G M Y  ELECTRICAL COI!I! ECTORS 
@ PQQ@ QUAtlrY . 

. TYPE PC 
GENERAL DESCRIPTION 

77 e I ~ n d i r  PC t ) p  Pl'GblY clcctri~al connector oAcrs 
the 1c5-: to )our rc-quir~:acn!s for the most iritiial e l r~ t r icd  
cir 1i:s ' L c o n n ~ ~ t o r s  ~ < < 0 m i l i d A t ~  a b u t  3 times as mlny 
ci: -ui?s. ze for size, as co.?:r.irablc his connectors (MIL-C- 
> I  I > >  ~ ~ l c 3 s c  srz gir.cra! J t \ , r ~ ~ + i o n  rrpr?!ng ("H") her- 
r 8r:k sr~' cunnt.tu:s on r;pr 10 PC Thc PC t ) p  makes avail- 
:-51. A :jl ..L-2s..o?nt-it. at,. %It s:uh t1;rc.d c:dln io;~l ing.  In . ,  - 
?cL.:!c 1, h: PC :!pt ~ 4 ~ r s :  
. . B x h  Ftn 2nd a-let ~09:dits machined from high ~ r a d e  

CG; ,?c,. alloy. 
. . . C10.t entry, pro& ~ r 0 0 f  5c~k.e: contacts. 

Rr. !. n: ir . \~rts -~erformante  roved in millions of Bendix 
iOr..7\ tors 06tr the past tcn )-cars 

. . . MA-t. led bar stock or i m ~ a i t  estrudtd shell components, 
ca3.n: .m ~ 1 i : e d  to w-P-416 with a clear chrorn~te after- 
t r  t -I.. -..- en:. Fin!sh i i  go;dr-n in color and conductive. 

. . Single key and ke)arf  p!arlzat~on represents maximum - " 
il;rs.l tty in a dt-sign rro\en in millions of ANconnecton. 

. . . Erecia! thriid cross-section cannot be cross-threaded. 
. . Corp!r:e rr.t,hania: : :sis:ance in both engaging and discn- 

F agi-ig. 

4 

SER'JICE CLASSES 

Thr PC m!.!ni.a:ure elf. iial connectors arc available in the 
six x r\ ~ t c  c 1.. .\cs 1litr.d ' !ow. E ~ i h  clsss c-xtrpt :'I? hermetic 
r r~cp :  lilt? n:. ! hi\t. onc. o: more ;ri:dns of trrrr.~nafing or sup- 
FO:::~~: 2 c.5:. or N I ~ C  h i r ~ d l c .  S L pjge 4PC. 

A ' G t ~ c r a l  duty connectors S u ~ r l i e d  with a back shell for 
condil t attachment and solder wcll protection. 

"C" P,cs\crired retept ;Ies. Less than 1 cu. in. per hour leak- 
age x 3 0  FS, oker a tempen:urr range of -65°F. to  
+ 2 5 :  '1: In ~ctordani t   wit:^ YSC-CjP spc~f i~a t ion .  

"E" Er:\iro ic ent res:stir~ <.>nr~tctors. Equipped with multi- 
holcd ~ r o n m c t  and fol.ower for moisture proofing single 
tonductor opcn es in actord3ncc u ith BSC-C3P speci- 
fir atton 

'T' For port'lg appl ;cations. Conncctors supplicd with r 
trans lvrent nylor~ boot ior retention of custorncr applied 
pt irad ..ompound. 

"m7" C ~ b l e  rroisturcproofing Radlrl compression of ceoprene - .and ar ,u.)d jaLLeted, multi-conductor cabla. 

' ii" Hrrmc-t,: seal recc tarle. Fuxd  tompression p lau  inserts 
F P 

a\ri!ablr in xbcra shell styla. 

i 
Wall Mounting 

' Receptoclt i 

. - . . 

Cable Connecting 
Pcol Plug 

y . S T -  . - - % -  - .- -- ! 
f 
I 
I . - 

PCOb Straight 
, - Plug 

--.. . . . -- .-.. - 
Box Mounting 

- Receptacle 

Solder Mount 
"IH Receptoclt 

Avcilob!? ONLY tn hcrrnrltc c l a s s  
:CC 

---.. ' - - - * A  

lorn Nut 
I Receptode 



I I 

j PYGMY 
i ELECTRICAL CONNECTORS 
I 

T E R M I N A T I O N S  & ORDER I N F O R M A T I O N  < 
~ ~ . ~ = ~ - ~ : - - - - -  - .-- -.- .. -. - -- . -7 TERMINATIONS 

"A" (SR) STRAIN 

; t :  : " E M  (S R) STRAIN 
i . - 

"A" GENERAL DUTY 

. . .  

RELIEF 
- . - -  

"EM OPEN WIRE SEAL 

C "P" (SR) STRAIN 

"P" POTTING BOOT 

"W" CABLE SEAL 

The PC mir~iaturc electric~l connectors are available in the 
scben stylcs of terrnin~tions shown to the left, each designed to 
fulfill one of the following requirements: 
"A" G e n e r ~ l  duty. with a back shell threaded for conduit 

att~chmcnt or hlS jOS7B cable clamp 

"A"(SR) G c n c r ~ l  duty, with strain relief clamp for cable or 
wire bundle support. 

"E" En\ironrncntal resibrant, a i t h  a nut and grrrnmet for 
moisture proofrng ~ndibidual mires. 

"E"(SR) EnvIronrncnt~l resist~nt, with a strain relief clamp 
and gromin~t  for nioisturc prciofing indi~idual wires 
m d  provides added wire bundle support. 

" P  Translucent nylon boor for retaining customcr 
applied potttcg compounds. Held in place by a 
threaded rtng. 

"P" (SR) Strain relief clamp sui, .ble for retaining customer 
applled pot t~ng compounds, a i th  provision for wire 
support. 

"W" Comprejs in~ clamp ard  ncop:ene g l ~ n d  for mcis!ure - 
prwhng multi-conductor lackcred c a b l ~ .  Telescop- 
lng sleete (AN 3420A) can te used to adapt to 
cables smaller than the mintrnur close down. 

H O W  TO ORDER PC CONNECTORS 
C 

1. Sclect b~s i ;  shell typc fro111 page ;-PC Exlmple. PC09 

2. Select scrtiie c l ~ c s  froin page j-PC and rermin~tion from 
pap2 1-PC. Es3rnl.i~ "E '. 

3. Select inwrt rrrlng::1:rnt irom F J ~ L  I-PG E \ i ~ : 2 : ~  IS-?: 

*4. A J J  pin. P or wLkc!\ S 
Complctc ordrr numb': PCd0E-lS-52P 

If an ~ 1 : c r n ~ t c  p i : i o n  1s rrclilircd (scc p;e 4.PG) or?::, fo: 
e s ~ n ; p l ~ .  PCO~F- IS -~_ 'P \ \ ' . -  
The :I.I\> E IS  a!,o J\.J,!.~!>!C wi:h J ,t:~~r r ~ l : L f  ~1.i-1.p. ordLr 
nun-.!IL:. PCOOl: ; : r ' < S R >  

*L,,:. Tiit h:,,:, : . , L  r c C c  7: ,.:;, a:.! A \ J : ! - ~ ; :  u . : ! I  Tin  ~ < , z : :  :, on!! 

snr., sr-x <:ASS A "  CLASS C '  C:rS i  t C L A S S  P C L A S S  % C L A S S  r( 

--- LIZ. 
WO!! Mc.ur.!ir.g Recep!c:!e 

. . . . - .  

Cable Connec!i~g Plug PCOlA PCOlE PCOlP PCOlW 
- ~- . -  - - .- . - . . . ,.  - -----..----A,---. -~~ 

Box Mounting ~ e r e ~ t o c l c  PC07E PCO2P PCO1W PCO2H 
-- -. - -  . . 

Straight Plug 
~ ~- - --- - . -. - 
Jam Nut Receptacle PCO7P 

- - -- - - - - - . . . . - 
PC07H 

Sold.:. Mount Rtcep)o:le 

'1*. P C 2 7  1'. M O U - ~  -9 l. ..p 1.; .  .. mud. o * ~ r  1. <orp'.*. 0 I.,,., a n d  - a  pea. %.a- I -c 4. $0 .  o...~,., .a o. pre.,-. en 1h. ..,. ,is,. 



PYGMY PC06 STRAIGHT PLUG 

PLUG .ISSEMBLY ' TERMINATION ASSEMBLIES 

C 

I " A  (SR) 
"A" General Duty "E" (SR) Strain Relief "E" Open Wire Sea! 

I 
" P  (SR) 

--- Lw 

1 

"P" Potting Boot "W" Cable Seal 

1 B E N D I X  

Shell 
Sue 

6 
. 

) 8 -- 
10 . . 
12 

K 
Numb-r 

KC%*-6-" 
- .~. - 

L 
M a x  

.875 - 
- -  - .87S - 

375-- 

- 14 
16 

- 18 
20 
22 

Q Thread 
Class 2A 

3125-32 NEF 
- .4375-28 UNEF 

. .. .M25-24 - - - - NEF 
-375--6875-24 ~ ~ N ~ F - . 6 2 7  

She" K C D-w C-r Hsm Lsm N*. 11 MI DI. L r  Nr R Dr Lv N r  
53.. N v - h r  Thrmod Mtn 5 0 1 0  Mas Ma. Yo* Worn Mas Man Ma. Ma. Min Ma. Yo.. Max 

6 PC&5'.6-*' -- -- - - - - 

*Add dralfrrl u r w t c r  closa Ienrr, nr p a ~ c  4 PC .*Add desired arrangement numb+, and conto'? lenrr, me pas. 4 PC 

A Threod 
Clou 28 

.37M DS 

627-y 
.627 
. 

' .627 ' 

.783 
' .783 " 

Z 
M a x .  

.627 
-627 
.627 - 

C 
Mas. 

.604 
-~ 

NA 
Moa 

.462 

.717 

' ~ ~ 0 6 * - l C * ~  
PC06'-16." 

' PC06'-1%" 
PC06'-20." 
PC06'-22." 

.729 

. 8 5 7 -  
-' 

-- 

D A 

Min 

.I75 
297 
,421 

k06'-8-"  
.. 

'- p ~ 0 6 * - ~ 0 1 - . - ~ ~ - ~  

LA 
Maw 

1.100 

1.400 --. .- 

1.400 

. ~ ~ M : ~ o - u ~ - E F - -  2 
1.0000-20 UNEF 

' 1.1875-18 NEF 
' 1.1875-16 t IFF - 
' 1.4375-16 k E E  1 w 

V lhraod 
C l r s x  2 4  

3750-32 NEF 
.56-.--28G~T~- - - - - -- .- - 

--.6250-24 ~ NEI- 
.a DS 

-- 

. ~ ~ S O D S  

' 3750 6 s ' '  
1.0000 DS 

" 1.1250 05  
' 1.25CO DS 
' 1.37W DS 

.545 

C 
0 
n 
t 
i 
n 

' ~~06 ' -121"  - '  

.976- 
1.088 

'1.216 
1.332 

"1.460 

1.104 .0125-20 UNEF -- 
1.229 .9375-20 UNEF 

-. 

' 1.354 1.0625-18 NEF 

.~~ 
' 1.478 1 . 1 8 7 5 - ~ ~ N E F  " 

' 1.604 1.3125-18 NEF 

.M3 

.787 
-879 

' -  1.014 
1.135 

.7500 DS + .979-' 
- 1.406-- 

1.400 
' 1.400 

1.616 
' 1.616 

.7500-20 UNEF- '- 1.400 --.834-- 



BYGPvIY ELECTRICA-L DATA 
- ----. -. -- .--4 -- 

ORffilNAL PAGE IS 
OF POOR QUALITY 

The Bcndix pygmy connector features closed entry socket 
contacts Boih pins and sockets are machined from low low 

C O N T A C T  RATINGS 
copper alloy and are heavily gold plated over copper. This heavy 
gold plating cltminates contact corrosion and offers an mdefinite 
shelf life. Thb closed entry rocket contacts wiU withstand the 
MIL€-SOIS p:&e t a t  using an eight ounce tnch moment. 

S u e  15 F)pmy contacts are rated at 22  arnpcrrs. and size 20 
r)gm! co ;:rct. are rated at 7% arnptres It should be recognized 

SERVICE RATINGS 
tha: no ~ F T ,  ~onprc to r  can nith<tand full rattdturrent through 

all t onu i t s  \ont!nucusly ( H t r m c t ~ i  ~ 1 ~ 5 s .  src. pages 11-PT, 
10 P C )  

Srr \ r .c  rArrng I IS t o ~ l l y ~ r ~ b l r  t o  31'3 strblce ratrng A. 

P)grn) i o n n t ~ t o r s  rated k r v t t r  I wtll p r o u d c  a minimum 
flasho\c.r \ol:agc at sc3 Itvc.1 of 2000 volts AC (rms). &n ice  
ra!:ng I 1  15 , ompr r~h lc  to hlS scr\iLe r3t1np D, and u l l l  probide 

SOLDERWELL D A T A  
3 rninlmurn f l ~ t h o t t r  \ o l t ~ p t  of  ?SO0 volts AC (rms) at cta 
Ie\el H-irnct~c class ratings appear on pages 1 I -PT ,  10-PC. 

A curve showing actual flasho\er versus altitude (pres- 
sure) rs shoun hc loa  for both senice  ratings. P l ~ a s r  note that 

CONTACT SIZE WE11 DIAMETER WE11 DEPTH 

- 
the es!al.l~shmcnt of electrical safety factors is left entirely in the 
des~gncr's hands, slnce he is In thc best position to  knon what 

rak \oltagrs, switching surges, transients, etc., can be expected 
C O N T A C T  SPACING 

on a ~ a r t i c u h r  circuit. 

A time btrsus tt-mperdturc cur l t ,  shou n bc~lon. gives oper- 
dtrnp h i t  of p)p!ny connc-(tors at c l r \ r t t d  tcmpc-raturcs. This 
rnfoirnat~on 15 slgnlfitant In rn~ssrlc uorb Also a\ailablt  from 
Bcnd~x arc p):_.m) coarlal and ihcrrnotoilplc arrangc mcnts Con. 
\ult t h t  ia.ror! or our hclt  rtpr~tr.nt.itl\c for furthrr tnforlna- 
tion 

Flashover versus Altitude (Pressure) 

S f  RVICE CREEPAGE MECHANICAL 

3/32" 3 / 6 4  

Time versus Temperature 

t . 
1 -' CONNECTORS L- :-.Ti . . 

3 ,  

34% 
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t . .  . 
. .  . - .  . . PYGMY 

. -  1 CONTACT ARRANGEMENTS 
Listed by shell sizes and arrangement numbers 

ALTERNATE POSIT IONS of contact arrangement: 

T o  prevent cross-plugging in applications requiring the 
use of more thrn one Pygmy connector, of the same size and 
arrangement, we have estiblished the following tabulated 
pin insert alternate 

As shoun in t rsit.iOn" e d~agram at the right, the front face of 
the pin insert is rotated within the shell in a clockwise direc- 
tion from the normdl shell key. The socket insert would thus 
be rot3ted counterclockwise the same number of degrees in 
respect to the normal shell key. 

VIEWS LOOKING INTO FRONT FACE OF PIN INSERT 
OR REAR OF SOCKET INSERT. TABULATED BELOW 

ARE THE PIN INSERT ROTATIONS. 



CONTACT ARRANGEkIENTS 
and their service ratings 

Thesc i l l u s t r a t ~ o n s  arc a c t u a l  size looking i n t o  f r o n t  of pin i n s e r t .  

ORIGINAL P A d  IS 
OF POOR QUALITY 

INSEL1 ARRANGEMENT 6-1 8.2 

SEKJICE RATING 1 I 

NUMBER OF CONTACTS 1 2 

CONTACT SIZE 20 20 20 20 20 20 
v.FI -'.-".-.-T- ---'. .---.- .-\- - . . - -... : ---.-y. ~I>- - ..--- vyamy-. ---rrr -p-*rrp.. .--.-- rr- - .  . - - -  - .-;-.-.-- 7 .&&a- -dA..i..YIQ- .Ad - -.- -.- -I 4 

INSERT ARRANGEMENT 12-3 

SERVICE RATING II 

NUMOER OF CONTACTS 3 8 10 S 8 4 

CONTACT SIZE 1 6  20 10 1 6  10 1 6  . " -- -- - - 7 -  --- -- 7- - .> , -.---.----.- .-,,- --.-.-..---.*..- * - v * - - y z - - - - -  .-.-- - ., . - -  '.- . . _ . -..*r- .- 
L. - . - 2 -  . ---.--.-- L -- ----LC. :. .--YL.... - -c UL '*-- "&&. -..d--~- =..--&J 

Y 

INSERT ARRANGEMENT 14-15 

SERVICE RATING I 

NUMBER 0 1  CONTACTS I 4  1 

14-9 1 
Flosho.*r 

3,000 VAC (rmr) 

CONTACT SIZE 20 1 6  10 20 - ,- - - - , -- - .--- .-.---.-. .- - 20 
.- .,m-rl.- 

INSERT AIRAHGEMENT 1 6 4  1 6 2 3  1 6 2 6  18.1 1 
SERVICE RATING I1 I I II 
NUMIER or CONTACTS 8 n i 26 11  

1 6  20 1 6  20 
--* .--. --- *- .-- ...----- 1 6  

cl.1, -v-.-e -w-q- - \ T - y - w Y .  m- - -c e,-- - -- 
* - ---.-a .-.-- -.. - . >..--:L2;--.,&aeG..-. L. Z z T ; .  .<-- .-- .: .---. .- -- -KC4::-- ,*-....-.- ..- ..- - 3 

Legend e 16 0 20 o HI-VOLr. CD CO-AX 

: l 
9. b 

- CONNECTORS f ' ! 



CFE TECHNICAL DATA 

BH Electronics (08450)  

Power Supply, DC to DC 



B.H. INDUSTRIES ORIGINAL PAGE IS 

OF POOR QUALITY . . 

3 ,WATT DCmDC REGULATED CONVERTER MODULE 

SERIES 2055 

I DIMENSIONS IN INCHES 

I S  70 80 

3 WATT 

ZERO 

C U E  TEMPERATURE OC 
100 

NOM INPUT 

VOLTAGE 

OUTPUT MRATINO CURVE 

LOW PROFILE - .40 INCH THIN 

DUAL OUTPUT 

'a REVERSE VOLTAGE PROTECTION 

FOLD BACK CURRENT LIMITING 

PRINTED CIRCUIT BOARD MOUNTING 

COMMON SPECIFICATIONS 

REGULATION: Llno (30% ChmQO): 10 mv typ 
Load (F.L. chanpo): l o  mv typ 
Temporaturo: .0l%pC typ 

NOISE: M u w r d  wltn 10 mhz bmdwidtk. 
Input current: 10% Iln 0-0 mar (5% 0-0 typ) 
Output vol two: 25 mv 0-0 mrx (10 my WJ typ) 

1 mv rms max (-25 mv rms typ) 

WEIGHT: 2.5 ounco max 

1 Maximum voltrpr translent, 1 weond m u  duration. 

(2) Maxlmum curront at full toad and nom. lnput volt~go. 

(3) Accuracy is + 1.m or 100 mv, wnlchovor k IOU 

(4) Nomlnal current. Snort clrcult llmit 1s 40% of nom. 
K m  Is 125% of nom. S n  tomporrturo dorating cuno. 

(5) InwVoutout lrotatlon Is .002 mtd at 100 vdc. 

6 C a r  00.ratlnq tom~orrturo Is -400C to  +70°C. 
StOrrp. tomwrrturo Is  dS0C to +lOO°C. 
Cam tomp.rrtur@ rlw is 40°C In t m  air at full load and 
~ I M I  lnput voltrp.; 

SpuIaI unlts m av8ll~bl0 at no u t r a  chrg.. SDlclfy MODEL 205s-XX-YY. 

XX h l n w t  voltago (Mln lnput Is XX IOU 15%). VY Is Output va4t.go. 

MODEL SPECIFICP 

-7 
MODEL 

I& 

- -- 

rlONS 25% Caw Tomporaturo 

INPUT ( OUTPUT (5) 

Volt.# current ' Volt- Cur- 
ago rent 

Mln M~X(I) ma (2) *$; ma (4) 

10 20 700 1 100 

10 20 706 22 68 

20.4 41  303 15 100 

22.1 43 280 1 100 

24 46 260 9 166 

24 46 2 0  12 I25  

24 46 

PRICE 

6.K INDUSTRIES, 2218 COTNER AVENUE, LOS ANGELES, CALIFORNIA 60064 TELEPHONE (213) 479427f 



CFE TECHNICAL DATA 

Bell Helicopter Textron (97499) 

- ~ - - - 

Figure No. Figure Title Page No. 

BHT-1 

BHT-2 

BHT- 3 

BHT-4 

BHT- 5 

BHT- 6 

BHT- 7 

BFiT- 8 

BHT-9 

BHT- 10 

BHT-11 

BHT-- 12 

BHT-17 
4 
rl 

BHT- 18 

Flow Diagram Stick Position 

Stick Position Display Panel 

Stick Positions ANP Card 11 

F l o w  Diagram Temperature Scannex 

Temperature Scanner Control Panel 

Temperature Scanner ANP Card 12 

Temperature Scanner ANP Car2 13 

Temperature Scanner ANP Card.16 

Tape Deck Control 

Flow Diagram Data Control 

Control Monitor Panel 

Data Control ANP Card 17 

(Ship 1 only) 

Data Control ANP Card 17 

(Ship 2 only) 

Temperature Scanner Remote Unit 
(Nine sheets) 

Scanivalve Control i3ox 

Scanivzlve Control Wiring 

Engine Vibration Accelerometer 
Filter 

Synchro Converter Control Unit 

4-6-16 
thru 
4-6-24 



CFE TECHNICAL DATA 

Bell Helicopter Textron (97499) (Cone) 

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

Figure No. Figure Title Page No. 

* 

BHT- 19 Control Position Indicator 4-6-29 

BHT-20 Temperature Monitor 4-6-30 

BKT-21 Flapping Indicator 

BIIT- 2 2 Critical Load Meter 

&!T-2 3 Control - Monitor 
BHT- 2 4 BHT  rem modulation Filter for 

PCM TM 

7411.003 Instrumentation Antenna 
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Use or drrcburt ol dalr nn I ~ I \  (YIC I \  sclhlut 10 thr relrutnn nn the IIIIP ~t 

MAIN 
INSTRUIIIENTATION 
CONTROL 
PAN t L 

CIRCUIT Caw 

* VDC TO PIN NO. 14 
OF Isl. K I  b IC3 

. 
Figure BHT-11. Control Monitor Panel 
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Use or d i x b u r c  of &la on Ihts paw IS suhlul to Ihr rfilrullgn on Ihr t ~ l l r  ~MI) - 
TEMP SCANNER REMOTE UNIT CONTSOL WIRING 

R E U V  
CARD 

#1 

RELAV 
CARD 

P 2  

RELAV 
C A A D  = 3 

Figure BHT-14. Temperature Scanner Remote Unit - 
Internal Wiring (Sheet 1 of 9 )  



3RIGWAL PAGE IS 
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301-099-022 

US* or cclulorure o) IWa m lhr\ D+R 1% \rhIat 10 the r ~ l r u t m a  on Ihr tdk 

TEMP ICANNER REMOTE UNIT S l G W L  WbRlcl<i 

Figure BHT-14. Temperature Scanner Remote Unit - 
Internal Wiring (Sheet  2 of 9 )  



Ben ~ k ( k e ~ t e r m  
C .\-I ' .c... 8 . 

W L  PAGE 13 
OF POOR QUALiN 

US? n trtlmur? ol W1 M ll>i\ m* I\ \11b,r1 lo It)* m61rulmm m thr 11K p+w 

Figure BHT-14. Temperature Scanner Remote Unit - 
Internal Wirinq (Sheet 3 of 9)  
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7 i 

S '  - 
b 

L 4 1 
K l  K2 - h 

14 14 a- r l . 
0 

8 

1 
4- 

A 7 
_j I J 

4 1 

C .  

t E  

7 4 1 
K3 K4 

s ,- 14 14 

0 
8 ,  - 

7 ,-, 1 1 
7 I 

P 
0 

F ,  J 

H I 

t 4 1 
KS . 

1. 
8 

10 - 1 
7 

4 
0 

J 

K 

4 
4 b 

KP rtr 
> 

11 
1. 14 

8 8 
A ,  

12,  1 0 I, 1 I 0 7 4 

1 3 ,  b 

14 

4 1 

r 4 1 
a10 

1. 
b 

0 8 , 
1 

A I 
7 

b 0 

L I 

Figure BHT-14. Temperature Scznner Remote Unit - 
Relay Card Schematic (Sheet 4 of 3)  
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BELAY CARD CONTROL WIRING 

IC.1 OUNCO R E U V  

(DM 544451 MRR ZADLXV 
(10 PIACES1 

Figurc I311T-14. Temperature Scanner Remote Unit  - 
Relay Card Schematic (Sheet  5 of 9 )  

1 

1 

1 

1 

) 

1 

1 

1 

l M 7 1 0  

I 

I. 
1 

470 

1 

l 5  
12. 

s 1 3 0  

14 
A 

15 
1 ' - 

2 -~ 16 
- 

8 
R ' ' 
C 

. 2 

0,' 

A 
1 

B 

C 
- 3  

a1 
6-2 4 

6&2 
4 

6 A 2  4 
D 

"a 
3'  A 2  4 

COM 

4 6 4 

6 A 2  4 

6 '  

7 

8 

6 _"t-2 4 )  

9 ' 6&2 
4 

90 6 A 2  
4 

, l l  6 z  2 



Figure BHT-14. Temperat~re Scanner Remote Unit - 
Relay Card Layout (Sheet 6 of 9 )  
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U U  U divbsurr ol ear m Iht\ ~ 7 r  1% \I-I lo Ihc r n l r r l o n  m me Id* gm 

Figure BHT-14. Temperature Scanner Rernot~ Unit - 
Logic Card Schematic (Sheet 7 of 9) 
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ORIGINAL PAGE IS 

Bell n t # c o ( r t e r m  OF POOR QUALIw 301-099-022 
O..,.' t 'c.' L- .'C 

Use Or dncburc o( NI1 nn Ih~r ~lcd 1% suhlal to Ihc r~l1ru:on ~n We Ill& m c  

I I & 

-- 

2OK 1% 

Q2 
SE555V 2N3901 

2N390. 

E 
Q 3 
2N3901 

-1 5 MFD 

2N3905 2N3905 

i b 

Figure BHT-14. T e m p e r a t u r e  S c a n n e r  Remot.? U n i t  - 
Logic Card Layout (Sheet 8 of 9) 
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ORIGINAL PAGE IS 
OF POOR QUALIM 301-099-022 

W or Cxbrurt ol (rtr nn lh~r Wlr IS tublcrl lo tht rfitrulmn on the l~llt prlt 

TEMP SCANNER REMOTE UNIT MWER SUPPLY 

100OHMS 1W * 

a A - 7 - 
2-190 

+ + 
-L w - 

~ 7 3  E$' 
50v K)v 

91 OHMS =/c , a 'Hh 

IN4744 

1$1° 

5 1 ~  . 91 OHMS 
T 

IN4744 f 
V W 8  

l /A * 
v 1 I, 

3 1 
loo 2 * - 

10 ::&'$ 2 - 
LM340T 
-5 C 11 

KGS ELECTRONICS 
$10-10-10-28.508* 

218 , 

- 
Figure BHT-14. Temperature Scanner Remote Unit - 

Power Supply Card (Sheet 9 of 9 )  



ORIGINAL PAGE IS 
OF POOR QUALm 



MARK: SCAN-PRESS22 KpTOC'O-CS 
I--- 

X A N I -  
L VALVE 

SCAN-CODE-&I2 

SCAN-CODE-C-22 

SCANCODE-0-22 

SCAN-CODE-E-22 

SCAN-CODE-F-22 

SCAN-CODE-G-22 

-KPTOC12-10s 

KPTO644S - SCANIVALVE 
CONTROL BOX 
(SEE FIGURE 4-12) 

- -.- - - 

*!.CONTROL BOX MOUNTED ON LEFT PVLON 
* 2 - & ~  2 CONDUCTOR. 20 GAGE ORANGE WlRE 
*3.USE 4 CONDUCTOR. 22 GAGE ORANGE W l R E  
*&MAKE THESE SPLICES AT THE SCANIVALVE CONNECTOR 

X A N I V A L V E  CONTROL WIRING 

a 

Figure  BIIT-16. Scan iva lvc  Control  Wiring 



Bell ~elicopter 
',.,,.' I"...., I . .  

ORIGINAL PAGE IS 
OF POOR QUALIM 

ENGINE VIBRATION ACCELEROMETER FILTER 

- 
11.OK. 1% - 

OUTPUT NO. 1 
1.0 hy 

- 
NO. 2 - 

1- 

NO. 3 - 
1- 

1. CONNECTORS ARE FOR MICRODOT CAELE 
iI I N ~ U C T O R S  ARE TRIP.UTRAD EC-1000 
3. CAPACITORS ARE VITRAMON VK30BAIO3F 
A ACCELEROMETERS TO INPUTS. OUTPUTS TO CHARGE 

Figure BHT-17. Engine Vibration Accelerometer Filter . 
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CYCLING FAULT 

Figure  BIIT-20. Temperature Monj tor 



Belt t!elicag t e r m  301-099-022 

. \ -  i . , .._ . . 7 . "  , - : .< 1 i d *  \ \ , , . \ , I  v f , ' . , . ,  , 1 

ROTOR FLAPPING INDICATOR 

Weston Meter: 50-0-50 p amp 

F i g u r e  BHT-21. F l a p ~ i n g  Indicator 



We or h b r u r e  ol W m %I\ IS suhlu~ lo Ihr rnlrwtan on Iht t*t~c 

GREEN ARC - 0 TO 100% 

RED ARC - 100 TO 125% 

301075-24A 

Figure BHT-22. Critical Load Meter 
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Figure BHT-23. Control  - Monitor 
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F i g u r e  BHT-24. BHT Premodulat ion F i l t e r  ror PCM TM 





CFE TECHNICAL PATA 

- 
Bourns (80294) 

Potentiometer, Linear, 12-Inch 

Potentiometer, Linear, 6-Inch 
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MODEL 5194 pun\ L ~ a e  

LONG TRAVEL LINEAR POSITION TRANSDUCER 
PRODUCT DESCRIPTION 
The 5193 offers a convenient methcd of measuring Util iz~ng a voltage divider network, the 5194 will pro- ! 

displacement in actuators, valves and linkage sys- vide the user with an anaiog signal proportional to , .. 

terns. I t  is a high-performance instrument designed element position. This signal can be directly used in 
to provide a precise electrical signal proportional to recording, monitoring, control and telemetry systems. 
the actual physical position of the actuated shaft. 

The transducer is ac infinite resolution potentiomet- 
ric system which combin~s: 1) the long-life properties 
of an INFINITRONm element; 2)  the rugged simplicity 
of a cylindrical ~luminum housing: 3) the proven 
"zero backlash" capability of the actcat~ng shaft and 
moveable potentiometer contacts; 4) continuous 
shaft rotation. 

FEATURES 
INFINITRON Element Provides Continuous 
Resolution 

1.crlg Life 

Single and Dual Output (special order) 

Compact size - $i" diameter 

Low Cost 

Rugged Cor,struct~on 

Sand, Dust and Fungus Pratection 

PRINCIPLE OF OPERATION 
The transducer cont?c:s are positioned along a pre- 
cision electrical element which varies the resistance. 
Excited by either an AC or DC input voltage, me- 
chanical backlash is eliminated by a positive con- 
nection between the shaft and contact assembly. 
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l ONG TRAVEL LINEAR POSITION TRANSDUCER 

SPECIFICATIONS 

Standard Racges . . . . . . . . . . . . . . .  8,12,16,20 inches Power Rating . .  . I . .  . . . . . . . . . .  1.0 wattlinch @ 70°F 

Linearitv 0.5% 
0.1 wattlinch @ 225'F 

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

Resistance . . . . . . . . . . . . . . . . . . . . . . . . .  
Shaft Actuation Force . . . . . . . . . . . . . . . .  1 Ib. maximum 

500 ohmslin. 
Life . . . . . . . . . . . . . . . . . . . . . . .  Full Scale - 106 cycles 

Insulation Resistance . . . . .  @ 500 VDC, 50 megohms Dither - 40 x 106 cycles 

U - 28UNF - 2A 
.75 M I I  FULL THD 

.75 DIA 

3 

-- 

2 2 8  AWG TEFLON INSULATED 
LEADWIRES 2;' MIY LENGTH 

ORDERING INFORMATION 

Specify range and if single or dual output is requ~red 

RANGE 

8.00 

12.00 

16.00 

20.00 , 

INSTRUMENT DIVISION 

CALIF. 92506 
- - I--.- . , TELEPHONE: 714 684 !700 TWX 910-332.6105 & _ .*y:m-lA3E ..r".,...Ll-d 

L l l H O  Ik U U  

RESISTANCE 

~ K R  

6Kc 

8K!! 

10K!! 

A DIM 

11.00 

15.00 

19.00 

23.00 



- - - .  . -. _ 
/i'T Model 184 -f<230~RNS ?( 

r - INC 
Linear Position Transducsr 

CONDUCTIVE PLASTIC - CONTINUOUS RESOLUTION 

DESCRIPTION 

Bourns Model 184 Linear h fo t~on  Potentiometer is a rug- 
ged, miniature instrument designed for internal installation 
in hydraulic actua'ors and other telescoping assemblies. 
The  =A" diameter case with conmntric actuating shaft is 
waled against contam~nation whtn operating in hydraulic 
fluids or high humid~ty c o n d ~ t ~ o m .  

Model 1M features Bourns exclusive 1NFINITRON.E' Con- 
ductive Plastic Element. The simplicity of the basic design 
provides exceptional performance even when subjected to 
the extreme shock. vlbrat~on and  acceleration conditions 
typical of missile ana  aircraft appl~cations. 

Standard travel ranges are from 1" to 4". Special end fit- 
tings, electrical connectors, with b p s ,  switches, and poten- 
tiometer elements with special characterist~cs can be incor- 
porated in the bas~c deslgn to meet your requirements. 

ORIGINAL PAGE IS 
OF POOR QLALITY 

actual size 

- -. . 

R A N O C  1 .25  I N .  C 3 

- c r i  ' C O O ,  . -*I*- C 

FEATURES 

Bourns INFlNlTRON element provides 
continuous resolution. 

Compact case: Yzinch diameter. 

Designed to mount inside hydraulic actuators. 

Long life: 1 million cycles full scale. 
40 million cycles - dither. 

Linearit$. 20.5 percent. 

High level output. 

SEPTEMBER 1970 
4M '70-619 '4  
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SPECIFICATIONS 

Measunownt L n g r  ........................................ 1, 2 o r .  4 inches 

Standard R#s~rbnces ................ 3,000. 2,000 and 10,000 ohms 

Resistance To;erance . .................................. f 10 percent 

brolut ion . . . . . . . . . .  . . . . . .  Conllnuous 

Residual Voltage Ratlo at Range E ~ t n r n ~ t ~ e s  . . 0 1 - 3.0 percent 

Power Ratlng 
7O'F ..... . . . . . . . . . . . . . .  ...... 0.5 watW~nch 

22S'F 0.1 watt 

lnrulation Res~stance . 50 me(ohms at 500 volts DC 

Independent Llnear~ty (cont~nuous plot)' . 9 . 5  to 21.0 percent 

I If- - Full %ale 1,000,000 cycles 
-Dither .... @.000,m C Y C ~ S  

Yechan~cal Travel . Equal to or gmater lhm rnersuremrnt range 

U l f t  u t u r t ~ o n  force ...................... - 1 pound nrrlmurn 

YechUtlOl b w l l a m  km 

Shaft Rotatoon Continuous .................... 

............... Temperature Range 4 5  to +225'F 

V~brat~on Wlthoul Electrical D~scontlnu~ty 
......... or Error Greater than 0 S Percent 1oCs. 202,000 M7 

kcelerat~on Wothout Electr~cal D~scontlnu~ty 
or Error Greater than 0.5 Percent . . . . . . .  1OQGs 

Shock . . . .  15 Cs ................... 
Hum~d~ty Res~strnce change: Irss than e 2  pcrcent 

Other Env~ronments Meets MIL-E-5272 for fungus, all~tude, ur,d and dust 

-- - - 

RANGE RCS ISTANCE DIM "A" WEIGHT 

1.00. IOOO!! 3.00 2.0 02. 

1.00' 50000 3.00 2.0 02. 

2.00' 2WOI! 4.00 3.0 or. 
- -- - 

2.00' 5oOOC 4.00 3.0 02. 

4.00 500W 6 00 6.0 oz. 

4.00 1MMOP 6.00 6.0 or. 

g28 AWG TEFLON INSULATED 
LEAD WIRES IN TEFLON TUBING 

.50 DIA. 

.:%2 Dl&. STAINLESS STEEL. 
SHOWN IN RETRACTED WSlTlON 

SHAFT STYLE I 
-32 URC. r .75 YIN. THO. 

I 
12.m -&------- DIM. "A" MAX. d 1.00 
YlN , 

m s  : 

1. WEICHT. SEE CHART. APPROX 
2. W E .  STAINLESS STEEL. 

WlRllG DIAGRAM 

YELLOW 

RED -- 
GREEN 

__C 

SHAfT EXTENDED 

Y(ClrlCA1IONS AND DIMENSIONS SMJECT TO CHANCE PER APPLICMLE CONTROL SPfClFlUTION AND OUTLINE DRAWING 

BOURNS, INC., INSTRUMENT DIVISION, 6135 MAGNOLIA AVE., RIVERSIDE, CALIF. 92506 



CFE TECHNICAL DATA 

ITT Cannon Electric (91577) 
- 

Component Description Part Number 
i 

Connector, Bulkhead Pass Thru 

Connector, Circular, Box Mount 

Connector, Circular, Box Mount KPTO2-8-2P 

Connector, Circular, Box Mount 

Connector, Circular, Box Mount 

Connector, Circular, Box Mount 

Connector, Circular, Box Mount 

Connector, Circular, Box Mount 

Connector, Circular, Box Mount KPTO~-12-14s 

Connector, Circular, Box Mount 

Connector, Circular, Box Mount 

Connector, Circular, Box Mount 

Connector, Circular, Box Mount 

Connector, Circular, Box Mount 

Connector, 

Connector, 

Connector, 

Connector, 

Connector, 

Connector, 

Connector, 

Connector, 

Connector, 

Circular, 

Circular, 

Circular , 
Circular, 

Circular, 

Circular, 

Circular, 

Circular , 
Circular, 

Cable 

Cable 

Cable 

Cable 

Straight Plug 

Straight Plug 

Straight Plug 

Straight Plug 

Straight Plug 



Component Description Part Number 

Connector, 

Connector, 

Connector, 

Connector, 

Connector, 

Connector, 

Connect-or , 

Connector, 

Connector, 

Connector, 

Connector, 

Connector, 

Connector, 

Connector, 

Connector, 

Connector, 

Connector, 

Connector, 

Connector, 

Connector, 

Connector, 

Circular , 
Circular, 

Circular, 

Circular, 

Circular. 

Circular, 

Circular, 

Circular, 

Circular, 

Circular, 

Circular, 

Circular, 

Circular, 

Circular, 

Circular , 
Circular, 

Circular, 

Circular, 

Circular, 

Circular, 

Circular, 

Straight Plug 

Straight Plug 

Straight Plug 

Straight Plug 

S iraight Plug 

Straight Plug 

Straight Plug 

Straight Plug 

Straight Plug 

Straight Plug 

Straight Plug 

Straight Plug 

Straight Plug 

Straight Plng 

Straight Plug 

Straight Plug 

Straight Plug 

Straight Plug 

Straight Plug 

Straight Plug 

Straight Plug 
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ORIGINAL PAGE 1s 
OF POOR QUALITY K Connectors . - 

rugged circular connectors 
with quick conno.-+/disconnect 1 a 

Acme threads 

Six decades on 
the leadin9 edge ol 

interconnect technology 

CANNON HTT 
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K standard circular copnectors with special 
Acme threaa coupling are rugged, lightweight 
and economictJl. These connectors are ex- 
tremely versatile, with eight shdl  tywes and 
insert diameters, totaling more than 350 con- 
tact arrangements, in ? variety of amperac,e 
and voltage caoacities. K connectors have 
made the quick ?;SCC ~nec t  concept a stand- 
ard in the industry, ssvirlg t~me and money in 
servicing, assemt':/, test~ng and inspection. K 
connectors are used on aircraft, transmitte,~, 
instruvsnt panels. Geiger counters, television 
cam€: .s, pote,itiometers, cathode r2y record- 
ers ana other equipment. 

Thern are tv19 ge~era l  krir P?_!C;~:!~S of 
K conr~ectors discussed in this catalog: 

..J 
t< - with special Acme thread cogpling 

nut; 
RK - with coupling nut or: the receptacle 

instead of the piug (will not mate w ~ t h  
K connectors). 

Also described are special connectors de- 
veloped for the television and communicaticns 
industry. Some of t\e contact arrangements 
and shell styles are ric: recommen+d ic;, ?.+.I 

designs or applications, but th2s.e :terns are 
readily ,available froni IT7 Cannon authorized 
dist;ibutors and from the factory d~rect. 

For additional information please corllact your 
nearest ITT Cannon Electric sales of f~ce or 
write to 6G6 East Dyer Road, Santa Ana. Cali- 
fornia 92702. 

C 1%3 Cannon f l c c l ~ l c  Comorlry 
C 1%4. l W 5 .  1966. 1968, 1971. 1973. l 9 l a  lnltfnrllonrl Torrphone m6 Trlegrr*h Corpbfallm Pflntrd In U S A SW 1-11 1275 377.75 

Al l  R ~ Q h t s   resent^ 
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TABLE OF CONTEWS 

Contact Arrangements (by numkr of contacts) 4-5 
Contact Arrangements (by shell size) ........ 6-10 

......................... KIRK Connectors 11-15 

......................... KIRK Accessories 16 
AK 90' Angle Televisioi Connectors ......... 17 

............. AKT Color Television Connectors 17 
LKILKT Monochrome Televisian Connectors . . 18-19 

SK Telephone Recorder Connectors .......... l9 

, 

QUICK SELECTOR CHART . 
Series Description Page 

K/RK Standard circular connector with special Acme thread couplings for 11-16 
quick connect and disconnect. Used in color and monochrome TV 
cameras, transmitters, telephone circuits, etc. --- 

AK/AKT Versstile solder type for color TV cameras, mobile units, and color 17 
audio/visual communications. -- -- 

LK/Lr\ 8 Rugged, dependable solder type connectors for use on monochrome 18-19 
TV camera equipment. and black and white audio/visual applications. - 

SK "BEEP" telephane connectors - special telephone, television appli- 19 
cat~ons, and !or use on general ground support equipment. 

, L 



CONTACT ARRANGEMENTS BY NUMBER OF CONTACTS 
ORIGINAL PACE IS 
OF POOR QUALITY 

SPACINGIVOLTAGE CODE 

There shall be no evidence of breakdown when the test voltages indicated below are applied, for a period of one minute. 
between the contacts and between the shell and the contacts with spacings as noted below: 

CONTACT TEST VOLTAGE CONTACT TESf VOLTAGE CONTACT TEST VOLTAOL 
CODE SPACING 60 CDS. (ac rmr) CODE SPACING 60 cos. (re rmm) 

A I C4 543 tol:s J 9 64 30:J VOIIS S 1s '64 4340 ~- .cars 
0 1 32 1CCO r d l i i  K 5.32 3250 roi ls T St16 5:CO rol ls 
C 3 E l  1300 vaits L 11.64 3450 rol ls U 23.64 5580 ~ o l r s  - 
C * 16 ? 7M u3:ls M 3 'It i i 5 0  borls - V 3 . 8  575': wslrs 
E 5 64 ?@50 v ~ l t s  N 13,- 3850 vclls W 25.64 5890 voals 
F 3 3? 2 3 3  vo:rs 0 7 32 4050 va.:s X 1 1  '32 fC20 volts 
G 7 S 1500 rc l : l  15,- 4240 uo:ts V 7:16 6300 vo"s 
n 118 2900 rol:r 0 1!4 4420 volts 2 l:2 roars 

I 9/32 4780 volts 

CONTACT ARRANGEMENTS 

CONTACT *W 
ARR NO. Conlacts Wwn S a n  A- Cod. A 

1 CONTACT 
. - - - - - 
.W-I 1 = lo 30 L 6 

2 CONTACTS - - -. - - - . .- - 
WK-M2 2 216 10 - - - - -- - - F 6 

=14 GK-"*__ ? .- -- 75 L '  5_ 
' G K - v c  -- - 2 214 L5 L 6 

C-K-N2 1 214 
1 =la 

3 CONTACTS 

grounding 
un~t - 

3 '4 F 7 'N5-!-E?. - - -80 - - -- -- 
4 CONTACTS 

5 CONTACTS 
...... - 

C 6 WK-5 . . 5 = 6 .  ! -.-- 

'WK-SS 1 - =lO 30 C 6 
- - 4  . = . ? O  - -  = -- 

;GK;GS 1 =16 10 C 6 
. . -4- - = 1 " - 3 0  -- c.___.. 

'GK-MI 2 = lo  30 E 6 
_ 3 .-f 'e-_ lo..- ..- .E - . 

SK-S - _ 5 . =lO-.. 3 0 _ -  E 7 
'FK-GSC 5 A coal 10 C 8 
- - - . - - . . g r o u n d c d  

'Not recommended !or new designs. 

6 CONTACTS 
. - . ....-... - - ......... -- . 

=16 10 C 6 - "KrP. 6 - - _ A  _ - --- - . 

7 CONTACTS -- - - - -. 
WK-A7 ? = l o  10 C 6 - - - - - -- - - - - - 

8 CONTACTS 
- - . - - - - - - 

E 6 . ' W V  _ --A. .- - t10 - ._5 -- -- -- 
8 2.4 C 6 -CE" 1 5 _  ... -- 

'GK-C8 5 -16 10 C 6 
-l =tn M c 

9 CONTACTS 
. . .  - 

Dimensions sublut to chanar. 



BY NUMBER OF CONTACTS CONTACT ARRANGEMENTS 

COMTACI *W 
A I R  MO C.n.cle W h a B l n  *r+b C d e  Me 

10 CONTACTS - - - - .- --- 
SK-MlO 9 =lo 30 E 7 

6 +16 10 - -- -- E - 
11 CONTACTS 
. - . - . - - - - - - - 

C *SK-\VIL- 1 1. . -=?6- -10 -- . . 
7 

NK4.11 2 210 30 E 7 
8 t l 4  15 E 

=16 I 0  E -- 
12 CONTACTS 
. - . ~-~ ~ .--A- 

-GK:12-- _!?--- -= l6 10--C-- 6 
SK-012 4 =10 30 C 7 

C --- - - -P-==!6_--10 .---- 

E - ISK_52--!2-=!F!5. - 8 
'NK4.12 4 =6 60 1- 8 

8 t 1 6  - - - - ! O -  9- 1 2 - 4  

14 CONTACTS 
. -- -- -- 

'NK-N14 5 = l o  30 E 8 
=16 10 E .- . - 9  

'FK-614 14 =I4 15 1-13--F 8 
1 C W  

15 CONTACTS 
. - . - ~ .  - -- -- 

0 8 - 1  - 1 =If_-. - 1 5 .  - -  
*FK-LlS 4 =lo 30 1-1- 11 

11 = I4  15 1 1 - 1 u  
1s-v 

16 CONTACTS - -- 

17 CONTACTS 
--. - -- -- 

~ 1 ( - ~ 1 7  6 = I 0  30 C 8 

19 CONTACTS - - . - - - -- - 
SK-19 19 +16 1~0 - - 7 c - 

'FK-19 19 =14 15 - 8 E - 
20 CONTACTS 
- -- 
' N K W  7 114 15 1-13.15. 8 

1- 
13 -16 10 1 4 . 3 7 - M  

FK-L10 7 SlO 30 E 8 
- '16 10 E 
'FK-W2O 20 mtn c o u  B 11 

21 CONTACTS ----- 
'NK-4.21 4 810 SO C 8 

3 7  r ia  la e 

23 CONTACTS - .- -- 
NK-U) 2 =lo 30 C 8 

2 814 15 C 
19 1 10 C 

ITT CANNON ELECTRIC 

-- -- 

COM1ACT V W  
A I M  NO C.r(.C* WhmS~ea A-M C W  k. 

24 CON1 ACTS - . - 
5 0 7 - SK-34 24 = =  - 

*FK-24 23 =16 10 1-11-8 
1 c o a x  12-23-E 

-- -- -- -L~-K-. 
* F K - v ~ ~  1 L4 GO C 0 

5 C W .  4.9-12. 14. 
--- 1 6 - 2 1 4  

26 CONTACTS - - .. - .- - . - - 
I K - ~ S ~  -- . - - - - - 26 814 15 9 E - 

27 CONTACTS 

32 CONTACTS --- 
- 3  32 S16 10 1 . 2 4 4  9 

3 - 3 2 4  - - -- -- 
10 'FK-CU-32 =16 -- C 9 

FK4.32 7 = lo  30 C 9 
- - '16 C 
FK-W32 4 =14 15 B 9 

8 *16 --10_--- 

36 CONTACTS .- -~~------- 
IK-6 21 Z16 10 1 - s  0 ' 

5 t i 4  15 29-36-0 
10 =lo 30 

44 CONTACTS - -. - - - - - p- 

OFK-44 44 t Z O  5 F 9 

46 CONTACTS -- -- -- - -  - 
F K 4  46 t 1 6  10 C 9 

50 CONTACTS 
*U-AS0 4 =10 30 1 s  10 

016 10 47-S0-E 

53 CONTACTS .- .- -- - - 
U - U 3  4 =lo 32 1-4- 10 

49 10-.-?':SJ--G- 

57 CONTACTS ---- 
'LK-ST 53 +16 10 50-53-5 10 - ~ 

4 30 s 4 - 5 7 4  - - r !" '  - - - - - - -- 
68 CONTACTS 
.~ ---- ---- - -  
K 68 1 6  10 --- D 10 

7S CONTACTS - - -. - - - - -- - - - 
FK-71 75 =20 5 C 9 

81 CONTACTS - ------- 
uii 11 =is  l o  -- -.--- 10 c -- 

82-CONTACTS -- ---- - ---- 
*)[a2 - - _ e z  .. =I= 10 C 10 

110 CONTACTS ---- -- -- 
Lu-110 110 r20 S 8 10 



CONTACT ARRANGEMENTS FRONT VIEW, PIN INSERT 

I 

Shell Size WK * rseommend.d tor new design* 

ORIGINAL i j  , peon c\:a:!TY 

WK-I* WK-M2 WK-3 W K C 3  WK4 WK-SI 
CONTACTS 1 2 3 3 4 
WIRES 1.=10 2.+16 3.=14 1-316 (3) 4-S16 2-=I6 (1 L 3) 

4 

2.=10(1 a 2) 
CLLARANCL 2-=lo (2 a 4) 

11.64 3/32 1/16 3/64 3/64 3/64 

COW ACTS 5 5 6 
WIRES 5 ~ 1 6  4-S16 (1.4) 6 -dl6  

1-213 (5) 
C W R A N C C  3,64 3,, 64 1/32 

Shell Size GK 

GK-N2 GK-V2 * GK-C3 GK-E3? G K - ~ 3  * GK-$3 
CONTACTS 2 2 3 3  3 3 

1.S14 (1) WIRES 2 - f  14 1-=14 (1) 3.=8 3.; 14 3-=lo 
1.=10 (2) 2 . S  (2 & 3) 

CLEARANCE 9/64 11/64 3/b4 3/64 5/64 5/64 

GK4 GK-C4 * CK-GS GK-MS * GK-P6 GK-R7 
CONTACTS 4 4 5 5 6 5-=I6 (1 .2 .5 .6  h 7) 7 
WIRES 4 = I 0  2 =I4 (1  h 2) 1.=16 15) 3-t16  (1.3 6 5) 3 214 (2. 4 4 6) 2.214 (3  6 4) 

2.=8 (3 4 4) 4.=10 (1 4) 2.=IO (2 L 4) 3 . ~ 1 0  (1. 3 6 5) S 64 (71 
CLEARANCE 3'64 51 64 3,64 5. 64 1/32 3 64 (1.61 

GK-8 GK-CB * G K - a  CK-Q 
COMACTS 8 
WIRES 8 =I4 

CLURhNCL 3/64 



I + Not recommended for new besigns. . 
ORIGINAL Pc?':': I:' 
OF POQR C;;,";>! t':S 

Shell Size SK 

SK-S2 SK-L3 SK-US * SK-'C SK-6 
CONTACTS 2 3 4 5 

2.=4 
6 

WIRES s U  conIacIs 1-2 3.216 i l -3)  5.: 10 6.=10 '= 101 E r d  to sht contact 1 . ~ 1 6  coax. (4) 
CLEARANCE 5 '64 C(=10) when pun ~nset i  is removed lor RG-7 'U cablo 5/64 1/16 

3 '64 3/64 

SK-MI SK;W * SK;M * SKC9 SK-MI0 
CONTACTS 7 9 
WIRES 3 . ~ 1 6  (2.6 6 n 4.216 ( 1 4  8 =16 7.=14 (1.7) C.=16 (3-5. 8.9) 8.=16 (2. 4.10) 10 

4-=lo (1. 3 .4  6 5) 3-=8 (57)  1-26 ( 8 )  2 =10(1 6 2 1  
CLEARANCE 5 61 3 .64  (1-4) 5 /64 3/64 2-=6 (6 6 7) 2 = 1 0 ( 1  6 3 )  

5 4 4  (57) 5/64 
a 6 4  

I 
SK-~11* SK-Dl2 SKC16 SK-19 SK-24 

CONTACTS 11 12 16 19 24 
WIRES 11-=16 8 -= I6  (1. 3. 5. 7.9.12) 14-=16 (1.12. 14. 16) 19.Z16 24-=20 

4.=10 (2 .4 .6  6 8) 2-=10 (13 6 15) 
CLEARANCE 3/64 3/64 3/64 3/64 1/16 

Shell Size NK 

CONTICTI  3 
WIRES 3 . m  

CLEARANCE 3/32 

COUTAC 9 9 10 !O 11 
WIRES b e 1 6  (1. 3 . 6 8 )  O-SII~ a t 1 4  (14.9  0 10) & = i s  (1.3.4.7..  . lo)  1 . ~ 1 6  (11.8 =14 c*.e) 

I . Z l O  (9' 2 . t 4  (4. S) 2-Z8 (7 & 8) (2. 5.6.9) 2-=10 (10 4 2 ' .  
CLU~UNC~ 5t 64 1 ~ 1 6 4  (4). 11/64 m) 5/64 5 , ' ~  5.64 

7/64 (1.2. 3.5.6. 7). 5/64 (8) 

ITT CANNON ELECTRIC 



CONTACT ARRANGEMENTS FRONT VIEW, P:N INSERT QRIG!N,- X L  + - re.-:.- . * c - *  , 

OF POOR Q;;k!.t-'"- 

i k  ~ o t  mcornmended for new deslgna. 
Shell Size NK 

NK-12 NK-L12 NK-N14 NK-LlS NK-V17 
CONTAC if 12 12 14 15  17 

12.=14 6 - 1 6  1 8  9.=16 (1-3.5.6.9. 10. 12. 14) 15-=14 11-=16 (1-11) 
WIRES 4-=6 (9-12) (4. 7.8, 11.13) 6-=I0 (12-17) 
CLEARANCE 3 64 (14l  5/64 1/16 3/64 

1 04 (9-12) 

NK-L~O* N K - ~ 2 l *  NK-LU NK-27 
CONTACTS 20 21 23 27 

?-=I4 (2. 11. 14. 17.2'2) 19-=16(5-23) 27-=16 WIRES 17-=16 (5.21) 
2 . ~ 1 4  (3.4). 2 . ~ 1 0  (1. 2) 13-=I6 (I. 3.10. 12. 13. 15. :6) 4.=10 (14) 

CLEARANCE 3 64 (1.13. 15. 16) 3,,64 3/64 3 / a  
5 64 (14. 17.201 

Shell Sixe FK 

FK-C~SC* m - l 2 *  FK-El4 Fli-R14 FK-l.15 * 
5 12 14 14 1 5  

5 =IS CCJX a~drnvnurn 12- t10  14.=14 1 4 . ~ 1 6  1 1 . ~ 1 4  (1.10 h 15) WIRES 
~nsulator grobnccd to shell 3f.32 (1-13) +=I0 ;11.14) 

CLEARANCE to- R S . 7  L' CJ518 7/64 25/64 C14) S/64 (1-101 7. 64 (1.10) 
2 64 15/64 (1 1.14) 3,'64 (11.14). 3, a (15: 

FK-G17 FK-L17 FK-19 FK-LZO I i-wz0 * 
CONTACTS ! 7 17 19 20 20 
WIRES 9 21619 11, 2 =I4 ( 1  b 8) 15 = l 4  (1.14 4 17) 19.=14 . 13.216 (1.13) 20 min. coax. 

2 = 1 0 r 4 6 5 1 2 = 6 t 3 & 6 ,  2=LOf15h16)  7 . ~ 1 0  (14.20) 
CLEARAhCE 2 =4 : 2  & 7) 3 8 (17) 51 64 5!64 1132 

3 64 2/64 (1.16) 

A 



FRONT VIEW, PIN INSERT CONTACT ARRANGEMENTS 

I .:; + Not recommended for llew designs. 
OF POQR ~;:'c:.;'r:' She l l  S ize FK 

(cont.1 

CONTACTS 2 1 24 24 27 
WIRES 17.=15 ( I .  1. 5. 6. 7. 10-21) 23.=16 (i-23) 2 1 . ~ 1 6  (1-21) 2 7 . ~ 1 6  

2 . ~ 4  (3. 1) 1.=16coax 2.=10 (22 6 23). 1 . ~ 4  (24) 
CLEARANCE 2-;4 (8.9) lor RG 58 U cable 3 /64  5,'W 

1:16 1 32 (1.11) 
5/64 (12.23). 118 (24) 

. - 

CONTACTS 32 
WIRES 3 2 . ~ 1 6  

1 . 8  (1-2) 
CLEARANCE 1 ' 16 (3-32) 

FK-37 
CONTACTS 37 
WIRES 3 7 . ~ 1 6  

CLEARANCE 3/64 

CONTACTS 
WIRES 

CLEARANCE 

She l l  S ize  IK 

1 1 7  CANNON ELECTRIC 9 



CONTACT ARRANGEMENTS FRONT VIEW, PIN INSERT 
ORlSlNWL p;ic:: I.; 
OF POOR QUALITY 

I she11 Sire LK 
+ Not recommended for new designs. 

LK-R24C LK-37 * 
CONTACTS 24 3 7 
WIRES 21 = I 4  ( 1  211. 3 =I6 coax (22.24) 37.=14 

lo r  RG.7 U cable 
CLEARANCE 3 64 i1.3. 5 ?.+13. 15. 0 .  22.24) 5;64 

7 64 ( 4 . 9  A.. 14. 16 19. 21) 

CONTACTS 57 
WIRES 5 3 . ~ 1 6  ( 1  59. 54.57) 

4 =1C 155.53) 
CLEAR4NCE 3 64 (1.4s. 54 57) 

1 04 (>d .53 )  

I Shell Size AK 

AK-9 * 
CONTACTS 9 
WIRES 9 = 6  

CLEARANCE 9 6 4 f 1 4 . 6 9 )  
23 64 (5)  

9 
9.R con. for RG-7 U cable 

9 l64  (1.4. 6-91 
5 . 3 2  :5) 

I POLARIZATION POSITIONS 
1 fa te  "#-on t n w l  trc rtered Itom ro#aleng md) 

I hotcs f sretl pDlJt z.n? TCJR) 01 .od cafca 81 arrcw a: 45' an6 roll remain conrtrnl t rqard los  01 i n u r l  rolrfion 
2 l*strf  10 DO ro!afea r l lhrn 1r.e S ~ C I I  to 1% reQu&rad poslrton as w~ewed lrom eng3plng and 
2 L o r  al!crn.l!e bocrIqons 1 0 1  \hewn consull I l C t o q  

I position N Position V Position W Position X Parltlon Y Posltlon Z 



K and RK SERIES 

ORIGINAL PA::': I.: 
of: PO@a QUALITY PART NUMBER EXPLANATION . 

Shell Size: W - 7/8" threaded coupllng dia. 
N - 1 -9/ 16 ' threadcd coupllng dia. 
L - 2-1 /2" thrmded coupllng dia 

Clamp Capulty G - 1-3/16 thrcndcd coupl~ng d~a. 

Cable Clamp F - 1-13/ 16 thrcadcd coupllng d ~ a  
A - 2-13/ 16" threaded coupllng dla. 

Shell Style S - 1-51 16 ' threaded coupl~ng dm. 
Contact Anmgement I - 2-1/4" threadcd coupllng d~a. 

Series Prefix Series Prefix: K - ITT Cannon Pref~x 
Conlact Arrangement: See pages 4 thru 10 

Shell Size Shell Style: 21 - Straight plug, sockct insert 
Revene Coupling 22 - Slra~ght plug, pin insert 

23 - 90' plug, socket insert 
24 - 90* plug, pln ~nsert 
31s - Sn~all flange reccpt.. socket imert 
31SL - Large flange reccpt . socket insert 

Reverse Coupling: R - pin insert typical in plug. 32s - Small flange recept.. pin insert 
socket insert typical in 32SL - Large flange recept.. pin insert 
receptacle and coupling nut 
reversed; wlll not mate Cable Clamp: C - cable clamp 
wilh K connectors Clamp Capacity: See pages 12.13 and 14. 

- 
MATING GUIDE 

CONDENSED DATA' 
b 

STANDARD MATERIALS AND FINISHES MECHANICAL FEATURES 
Shell - alum~num alloy, cadmium plate Shell Styles - 21-straight plug, socket insert 
Insulator - thermosettrg plast~c or fabricated phenolic 22-slra~ghl plng. pln Infer 

Contacts - copper alloy, sllver plate (gold plate for sue 20 23-90' angle plug, socket insert 

contact only) 24-90' angle plug. ptn insert 
31s-small flange receptacle, socket 

ELECTRICAL DATA insert 
Number of Contacts - I thru 110 31SL-large flange receptacle. socket 

Wire SizelAmps - =2C-7.5 amps insert 

=l6-10 amps 32s-small flaoge receptacle. pin 

$14-15 amps insert 

= 10-30 amps 32SL-large flange receptacle, pin 

2 8  -40 amps insefl 

=6 -80 amps Shell Sizes - 718'' to 2-1 14" by coupling thread 

=4 -80 amps d~ametor 

=2 -115 amps Coupling - K-Special Acme thread coupllng nut 

$0 -200 amps RK-reverse coupllng nut 
Condult Entry - Cable clamp or thrsaded 

Other Contrcls Avallrble - coax. mln. coax 
1 ennk t i on  - solder pot 
'fW1 bDDliClb!' 10 hbltW1lC VDrllMI 

* 

ITT CANNON ELECTRIC 11 



.-- --- -- - . - . --~ - . , -- --- A- 

K and RK Series 
ORIGINAL PAGE '.3 
OF POOR QUALITY 

K-21 C 
STRAIGHT PLUG 
socket inserts 

K-22C 
STRAIGHT PLUG 
pin inserts 

cur rmm J 

K-21 C (cable clamp) 

'Add contact arrangement. 

K-22C (cable clamp) 

*Add contact arrangement. 



RK-22C (cable clamp) 

[: 
I K and RK Series , 

RK-22C 
STRAIGHT PLUG 

- reverse coupling 
pln Inqerls 

*Add contact arrangemmt. 

K-23 
90" ANGLE PLUG 

rocket Insertr 

K-23C lcable clampl 

IT1 CANNON ELECTRIC 



K and RK SERIES 

ORIGINAL PAGE E3 
OF POOR QUALITY 

K-24 
90" ANGLE PLUG 
pin inserts 

K-24C (cable clamp) 

-- 

In (.) 24C I I!8 'I I 3 :51  I , ?  1 i !:!.'?) 2 5 .  !:I 2 4 1  6412  1:1 6 

*Add contact anangamant. 

RK-24C 
90" ANGLE PLUG 
reverse coupling 
pin inserts 

RK-24C (cable clamp) 

*Add contact arranaamant. 



QRlQlNAL FAST, 5'1 
Of POOR QUAL!l'f -- 

K-31 S (small flange) and K-31 SL (large flange) 

for K31SL (large flangel. add "1" to nommcl~turr.a.g.. WK.((.).IlP brcomar WX.(*).31SL. 
*Add contac t  arrangement. 

K and RK Series 

K-31 S, K-31 SL 
WALL MOUNTING 

RECEPTACLE 
pin inserts 

RK-31 SL 
WALL MOUh 'ING RECEPTACLE 

reverse coupling pin inserts 

RIG31 SL (large flange) 
L 

*Add conlz -1 arrangement.  

PART 
NUMBER 

- R h K  ! ') 31SL 
RCK .'I 31SL 

K-335 (sma!l flange) and K-32SL (large flange) 

...- .- 

1 
K-32S, K-32SL I 

WALL MOUNTING 
RECEPTACLE 

I 

? 
pi? inserts 

R Y K  " I  31aL 
R F K  ( ) 31SL 
R I K  1 . )  315L 

Fw K 32SL (Iartr fIan(r). ad9 "L" b remmrlalun,c.~. .  WR.(*J 32s brcom WK.(*J.32SL 

*Add contac t  arrangcmant.  

L 
f 3/64 

- 15,16 
15/16 

15/16 
15/16 
15/16 

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

ITT CANNON ELECTRIC 

E 
e l f 6 4  
7/16 
7/16 

N 
f .OO5 

314 
1 

- - - - 
1502 
1680 
2 032 

1 318 
1. 5/8 
1,15/16 

1 WD. 
15/16 6 

1. 1/4 6 

7/16 
7116 
112 

- - -, . - . - - - 
1. 5.'8.6 1 1. 314 
1.151lb . [ 2. 1/16 
' 5/16 6 i 2 112 

1.15116 
2. 118 
2. 9/16 

D 
f 1/64 
1. 1/16 
1- 318 

,169 
,169 
,169 

I 
2.005 

972 

1-192- 

S 
1 6 4  
1. 5 / 1 6  

l-!/g - 

T 
f .Wl  

, !44  

-.168- 



K and RK SERIES ACCESSORIES OHIG:IVAL r p ,  . 

OF POOR QUALI'!.:' 

K & RK-59A 
DUST CAPS 

K & RK-60A 
DUST CAPS 

/ 

K-59A (for K-21, K-23 plugs, K-31SL receptacle) 
SHELL SIZE C H A K  SHEU SIZE CHAIN 

BARREL 
EXTENSIONS 

WK.59A 1 N: c_hr~n 

'VK.59A.2 $8 
CK 59A.1 No cham - 
GK i 9 A - 2  2 6  
511 59A.l  - No chrln 

fK.59A 2 - -  -6 *- 
h...59A.1 No cham 

NU-59A-2  2 6  

-- - -  

K-60A (for K-22 plt;g and  K-32S, K-32SL receptacles) r 

- F;( 59A.1 NO c h a z  

fK.59A.2 $6 
I K  5 9 n . l  NO c h a ~ ~  

1K 59A.2 4 1 0  
LK.5qA.I No chatn -.. 
LK.59A.2 $10 
AK 591.2 t 10 

S~IEU SIZE CWIW SHEU SIZE cnrrn_ 

WK.6OA.l - No -+m,n I F* 601.1 N- rhain - 
I 

- 
WK.SOA.2 -6 FK.SOA 2 =6 

RK-59A (for RK-3 1 SL rezeptacle) 
SHELL SIZF P A I N  S H E U  *'-E CHAIN 

RWK.59A.l No cham 1 RhK 5 :  ..L 3 6  
RWK 59A.2 $ 6  I RFK.59A.l No cham 

RCk.59A.l NO c t r t n  I RFF '0' .2 --- -- 6 

- 7CK.59A.2 2 6 -  RIC .n.l No cham + 

- qSK.59A 1 Nu chain -f- RIK.59A.2 
RSK-59A.2 G 6  I RLK 59A.1 
RNX.5JA.I -- No cham RLN.59A.2 

K-60A (for RK-22 and kK-24 plugs1 

I RSK 6OA 2 = 6  I RLE ',?A 1 - ------ No cham 
RNK 60A. l  No cham RLK 6 0 1  2 = l o  -- 

S HELL SIZE CH4lW S H E U  SIZE CHAIN 

SHELL S lZE :iNoTH ? A m  hUMBf. 

RWK 6OA.l h c  t h r ~ ,  

RWK 60A.2 2 6  
RCK 60A.1 NO cha n 

RCK 60A.2 t 6  
RSK 6OA 1 Nn cham 

RNI(.bOA 2 ~6 
RFK 604.1 No chaw 

RFK 60A 2 2 6 
R lK  69A.1 No cham 

RIK 63: 2 a. -13- 



. . 
1 

AKT COLOH TELEVISION 
The specialized cor.n?ctocs shorn on 
this ~ c c  ate not trmmertded for new 
dtsigqs or appltcatiw. 

A K  90° ANGLE 
HANDLE 

PLUG 

AK-(*I-23CH-1 '/a 
Integral cable clarn~ has rib 
type c o ~ p l ~ n g  nut with 29,'- 
18 NS.2 thread. Mates w ~ t h  
a l y  standard AK receptacle 
wlth pin insert. 

for television 
applkations 

WALL 
MOUNTING 
RECEPTACLE 

socket i n s e d s  AKT 36196 I ' 

3 7 f G 7 . 7 y  
I:= '!..:- ......I !, >; . .-. 

! ;e .-.:. .. .-:..;.:'-- 
y3 ; &w;e ', 
I -- L C .  J 

@ Mates with AKT-36195 plug. 
Insert: 8-nlin. R. coax. for RG- 
58!U cable; 4-15 amp. 71-10 
amp contacts. 

WALL 
MOifNTiNG 
RECEPTACLE AKT 36197 

pin i~ - -rts 
I -  - - Mates with AKT-3619% straight 

plug. It.wrt: 8-min. R coax. 
for RG.58/U cable; 4-15 amp. 
71-10 ~ m p  contacts. 

STRAIGHT 
PLUG 

AKT 36194 socket inserts 

Mates with AnT-36197 recep 
tacle. Insert: 8-min. R. wax .  
for EF qS/U cable; 4-15 amp. 
71-1C *mp contacts. 

STRAIGHT 
PLUG 

pin inserlr 

Mates with AKT-361% recep 
tacle. Insert: 8-mln. R. coax. 
for RG.Fi8lU cable; 4-15 amp. 
71-11) amp contacts. 

In CANNON tLECTRlC 



The s p u i a l i i  can- shorn an 

LK/LKT MONOCHROME TELE','iSION this page are not recommended for new 
designs or applications. 

CH,C;I\~;..L :; 
9F P03R Q!JALIN 

W-R24C-21-7/81 t ) - . .U.11.- \  -.)'---a- 

..Let-. -- - ,-..---. .-I" 

Mates with any LK. LKT plug 
Or rUtptacle wttn pin insert. 
t n v n  21-15 anlp m a * :  3- 
coar. for f f i J / U  cable. 

STRAIGHT 
PLUG 
rocket inser ts  

STRAIGHT 
PLUG 
socket inser ts  

Mates with any LK. LKT plug 
or receptac!e w ~ t h  PIP tnsert. 
Insert: 21-15 amp contacts; 3-  
coax. for RG-58/U cable. 

STRAIGHT 
PLUG 
pin inser ts  

Mates wtth any LK. LKT plug 
or receptacle wtth socket tn- 
sert. tnsert: 21-15 amp con- 
tacts; 3-coax. tor RG-7/L ca- 
ble. 

S?RAIGHT 
PLUG 
i i n  inser ts  

Mates with any I K .  !KT plug 
or receptacle w~ th  socket tn- 
sert. Insert: 21-15 amp con- 
tacts; 3-coax. for RG-58/U ca- 
ble. 

90° ANGLE 
PLUG 
socket  inser ts  

Mates with any LK. LKT plug 
or receptacle wtlh ptn insert. 
Insert: 2 1 - 15 amp contacts; 
3-coax. !or RG-7/U able.  

90° ANGLE 
PLUG 
socket  inser ts  W-R24C-23-710 

M ~ t e s  wtth any LK. LKT pltlg 
or receptacle w ~ t h  ptn tnrcrt. 
Insert: 21.15 anrp cbntacts; 
3.coax. for RG/58/U cable. 

Dimensions subiecl to chango 



The slrccrttzed connutors shorn on 
Was pace arc not ttcommcrrdfd I# new 
dcs~cns or applscatlons. LK/LKT MONOCHROME TELEVIqION 

ORIGiNAL PkSE 
OF P X R  QUALIT'f 

90° ANGLE -- ).- -- PLUG 
- ' I .  pin inser ts  

Mates with any I K. LkT plug 
Or receptacle n11l1 socket In- 
sert Insert 21 15 atnp con- 
tacts. 3 coax for R C . 7 / U  
cable 4-1  

90° ANGLE 
PLUG 

socket i n r e r i s  
M.~tes wth any LM. LKT plug 
cr reccptacic wlth sochc't 10 

se:t Insert 21 15 anrp con- 
tacts. J coax tor HG S / U  
cable. 

WALL 
MOUNTING 
RECEPTACLE 

socket  inserts - .  
! 

- '.--'..- i 2.L. 

' " 3:. i :,, LK-R24C-31 S 
. :. _.  

: . . h!.ltrx n th any LK. LKT r u c p  ...... . . .  . , -. :.-:-.- - .  I .  
t.x:.c or F :L' math pan ~nsert. 

! ' ..? :.. -: ! -.*..- . - Insz:t ,11.!5 ar-p ccntjcts: 3- 
.-,* - - - , coax for RG.7/U cable. 

WALL 
MOUNTING 
RECEPTACLE 

pin inserts 

i : , ; c-:*\ 0 !"">, 1 

. ,. . C  4 

2 ;  : Mntcs  HI^!? any CM. LKT plug _. . - -.- 
I: . ...-. or rece;tac'o n.:h socket tn. ... . . .  sert Inser? 11 15 nmp con- . . - .  

..'%. - 
, tails. 3.coax tor RG 7/U ca. 

! ' Y>,.:..-L blc. .... .-., :!......,.4 -i:- 
-- I - 

STRAIGHT 
PLUG 

socke: inserts ..BEEP" CONNECTOR 

Telecho~e plug Mates w~ th  
SK h'i  325 receptacle lnscrt 
3.10 amp, 4 70 amp contacts 

+- 4 WALL - - 3. - ~ -  - :4-*, 

SK-M7-325 2 - :  
. c MOUNTING 

'BEEP" CONNECTO~ RECEPTACLE 
Telephone plug Mates with 

. *  . , .- - pin inserts 

SK M7 21C-1/2 plug. Insert. 
3 10 amp. 4 30 amp contacts. 'r - 

IT1  CANNON ELECTRIC 

- --- -- - -  -- - 



ORIGINAL PAG'CI is 
OF POOR QUALITY 

- Distribrited by: 
.. CAIiNOil' 

!,'; PLflGS - 

ITT CAKNON ELECT.7IC / ti66 E. DYER ROAD / SANTA ANA, CALIFORNIA 92702 
TELEPHONE: (714) 557-4700 1 TWX: 910-595 1131 1 TELEX: 65-5358 

A OIVISION OF INTERNATIONAL T t l L P H O ? i L  AND TELEGRAPH CORPORATION 

FAClCRICS i V  CANTI An'&, CALIF PhCChiX. . 5310% PI.10 
FACILITlCS :'4 AUS:RALIA C.1-n-c EICC!~ : 1 4 u l l r l l  11 D..ls~on 01 STC Cannon Compgncnl). PO. 80; 62. Moorabhn.  '. :' r a - P?s1 CC7o 3189 

3 C L t l U M  I:T I - l isr f  - %  I . , l c~t . -  5 A Carnom E!errr-c 0 v.* o n  11 P J ~  I r ra.0 Cc I En.-cvcu? 8.'0 !r-s*e.s 
LhhAi .4 ITT Cr-nr.m E , ~ c l * ;  C a n ~ c a  A d - 4 %  e n  ot I T 1  C1t.rr* I..;, !ca C,>uv Clrnnn L?urr. ' '-.,a,. Cnt r r -d  
;t-.urnx Ca*.-.- f :r. - r , - : ~  c l o  I T T  SICCGPC~: LILI bI r .~ .b~n  3. L.F. 2.0 GIP;:IUO 
E'-G:bD,S C d - r - -  k r ' . lLr,.>I t l *  - 1  L!d, L ?.et P; 13 b'; ncre:lcr Ftca2, 6.8s,t!q%l~~ . elarks 
F R l h C E  Carrion E:?:I..c f.a-ce S A .  1 5 7 .  rbc Ocf  BI.>.-q 

J.'XO-UAGhIU*.- 
Cannon Elcctr.: France S A . P O fi-.. ?J 31, ." t :ir..-,-r\ ~ T o u ~ o u s c )  

1TA:V Ca--f.r C:r  I .  c Is.7 3 - 3  S P A  b a ,.I?:-,, V :' . . 1 , )  t.1 : .a - r ,  

GE.''AAhf C.amnon L'rc: .  c Cr.br(. P 0 8 0 1  1!20, Fos:%1-.1..,3 75. 3-;a55 .Y-.rs* .JI. R * u l c l s b u h  
JbPA' .  ;ar'>-, a. :' :- i !, v v  - ,\ I, d4..*., L . 0  21 t ( 3  ,.-,-1a.q 1 c ? % - m  'j* : -,a.bU Tdh,a 150 
NC".'.Ar Ca, P . L . 11. ; U,. -..c. ' . -t.,..-:h mn:orc~e k4., .: ' Cx:? 1 
SVrbiiLRLAhi) Cr -non  E r c l r  c Gntn F..rlenstr ' 5  Cw r )  124 b'dal  ellon on 



Standard Data 
S:.rr~.'z-,* f'3tertavr and F-nishes --- KP'f KPTM KPSE 

S E L L  -- eluz l r ,~m ali;y. ccncucwe u l ~ u t  drrb chrcrr:~!e o w  udmturn t ~ n ~ s l l  ~ c r  O!l ?-dl6 - . - -  - - - .- -- . - - - +- 

-. 
INEIIIU:CX -P,et':;r;r~ne pclych!s:ac:ere - c. L .. .. ---- I - - - .  - -- p ~ l , c h l ~ c ~ t ? e  
GCC*::'~~%X~ S ~ I .  

- - - - . --- - - - - ~ { - C , C ? ~ ~ ~ C ; ~ C ? :  pa!vthi3!o;re?; -- r:;ychiorcp!er.e ~ 

CCY :.-!cTS - C ~ f z r r  ? ! ; ~ y .  goid ov!: Coaber @a!' Wr l.!ll.C 452C4 tyx II. C l ~ s s  I - - 
h!tthan:cal Data ---- 

S a i l 1  STYLES W - r:ll n?o;n:lnp recep:ac:r 07 -tam nut receptacle 
01 - ca5 e comtc:tng plua 09 - 90' angle plug 
02 - 531 m:-rl!!cg rcceptade B - thru.bulnhelj r e c e ~ t x i c  (KPT on!y) 

-.-- -- - 06 - stra:ght plug . -- a - - - . - - - 
SHELL SlLES - - -  -.-- 

K ? l  /K?Th! 8 thru 2; KPSE 10 thru 24 
P2SP:?XTlC.N/iOUFLIHC - t , w  hcy*ay . three poiitt bayonet -- ----- ---- --- 
S E R V { C ~ - C - ~ ~ S ~ ~  A - 8rner:l duty J - gland nut nvth stram rellcl for pchtted cable 

B - g ~ n e ' l l  dc!y with s!rrin relief P -  - Nttd 

U:c:ncll Data -- - 
lil1:. 'SE? PC CO?{lACTS - K2T;liPTM 2 thtu 61 KPSi 3 :hr; €: - . - ~ 

K i ~ i  S?li. 4% - 
UPS! ! 6 tb-,i 24 KPl ihFT3 12 lnru 24 -- - --- - -- 

ba..Zi R;.'.SE iCO:~!?'dATK]FiS H L t  ATION 3 C Llh!lTS IPXtiI 

12 --. -- -- - -----.- 2 4 - f i 4 - ! 2  ---- L-- 097 L--l-- '42 -- 
CONTACT TERMINATION AM~; .- - - -- --- 71mp snap In -- -- - - - - - - - - - - 

Contact Riting CONTACT S l f  E RATED A M P S  - -. - .- - - - - - - - - - TEST CURRENT - - h!lLlIVOL? DRCP - . - - - -- - - 
20 ---- 7.5 - 7.5 --- l e u  than 55 - 

---- 16 ~ - 22 0 - -  - -- - 1- 1h.n 50 130 - - - -  - -  
& ~ r e  Ra t tq  TEST 1 0 ~ ~ ' -  SERVICE --- - -- DC A~ ( r r n r l  . MAXIMUM 

1 1 WO ;lo0 OPr ?4?lNG AC sr Lenl -------- ..---.---- - ~ 

2 ----.------ - 
2300 3203 --- V O L T ~ S E  SERVICE (rms) 95d DC 

1 375 51:s Sea . -2 1000,. * m.,m ft -------- -. ------ -- 
2 

.------ 
770 L m l  - 5  . - -  --- 

C3lx-A Contacts - Ri 55/U. WG 59/U. RG U I U .  - 
and RG 2231U 



KPT 
General Purpose, MIL-C-26482 Series I 
Solder Contact Connectors 

KPT CONNECTORS 
a general purpose 
a closed-enfry socket contacts 
a solder termmatior, 

KPTconnectors are a series of generai-puipose. environment- 
resistant. minia!ure circula* connectors. qualif~ed tor use In 
r.i~litary applicat~ons. KPT connectors are also w~dely used In 
industrial aoplicattons call~ng for qu~ckdisccnnect connectors 
with fixed contacts for solder term~nation. 

The KPT series IS intermateable and ~ntermountable w~th  all 
MIL-C-26482 concer'srs, whether solder or crlmp type and is 
available w~th many mater~als. f~ntshes and cont~gurahons. 

How To Order 

MS 3110 E 22-36 P 

Class 
Shell Size 

Contact Arrangcr?ent 
Contict Type 

A:ielnate Insat  ?osi:~on 
Mod~f~cat~on Code 

SERIES PREFIX 
C PT - I1 T C3-r;? prefix 
MS - MIL-C :d4E2 prcf lx 

SMELL ST ILL  
Ill Cannon number 

KPTB CONNECTORS 
a general purpose 
a double ended p n  and socket contacts 
a c&:'kins !<PT socket insert 
a nomemovable contacis 

KPrs connectors are a series of general m s e .  mmetu-c clrcubr 
connectors. qualzfied for use In rn~l~tary appllc~tlons TV.ey .vo also 
wdely used m mdustnal apphcal~cns Tne KPTB ts 7 mu- t c  F h r a l  
version mth double :aced p n  and socket Insert cc ;struct~on -'!c?uo. 
mg mating from both ends They cwtan KPT s xket Insd.. ~11h 
kedthn, (prn.'socket) nonremovable contacts 

The thru.bulk aad receptacle IS provided Icr dQpl'Cab3nS req:tr- 
ng IW &xcwmecnon of a power souce frvn etther slde of a park4 
A t y m  connectw lo be used II ar Ir-akage re@! ernents arc 
c r ~ M .  

CnJ - *.-:! n-.-u7:~ng rcCC~: . sC i t  
31 - c 3 5  r r - - ? c r *  7.: a::-$ 
02 - C;. n.:-ntsr~ rr;to:.*c*e tC'~ss E only! 
c6 - $:..r..:. ! u ' 4 ~  
L I  - 1.1- ru! rt.:*Ctacle .a%Jr'.ru:c In hcrrntttc vcrston also) 

How To Order 
CA - 35' ,- c',. n'..fi k - B u l k h e a d  Reregtack Connectas. 
B - 1hr.1 b i ~ h l ~ r r J  rcicD!.rilc t i l a s h  E only) 
r '.v 2. ; .r ,:.' r.ir 12 # 5 .rm., i,hn.. 

Mr. D+snsn.~tton 
'1:3 - - r 4 : '  - . t  -1,nv r ~ i C D t > c l e  
41 11  - c.rh'., c *.. ..;f.n,: .: ..< 
31 i.' - bor w.  L ,I. v rc-ryf .$clr  Iclass E only) 
:I ;t - * e r n  r ., r .  .cr! .cle 
- 3 .  ,. .6 - 9 .:!I: ; , l t ~ ~ :  

I . , ?  - !-?.I, :,,I.~,.~.,d .CC,.Q!,CI~ <,;s,s, t o.,ly) 
CLASS 

A - C.-- ,r .7!  C .'). :rcl '. P I C I * ~ )  
b-.. ,.,.,".. - '. .... .'c:-,.,..; -... v ~ r , . r - , * ~ . - , r  

7. . ..:' . . '. . .r-. .>.'-, ., -. . .'. :. : . .Il\...J:*-CI,C~,, 
E - -tL-s-.! ,,- .: ..:I 9.- 'j: 3 - ,  1 .:t: ,p:s c ,  ",- !,:a!, ") 
F - g . - - - . :  ., . *.!*. ,: .I  '.';i 0.; I., :,cn\ 
J - r. ',.. ' : ' ; , d -. rl *.'? 1 1 1 . ~  : r Q  t I T  ',r I.,~irlrIJ CJ~IU 

.\I; \:. ' . 8' L ,I 

P - I " r d  V:' ;. . .,f CJIIP~) 

StiTCL SIZC: 
13 10 1.2 I4 I6 I E  :O 22. and24 

CONTACT AUWAYCTVFNT 
> # ,  1, t b -  \ J I ,,1 i I 

CONTACT 1TPE 
F - i.,.. \ - . so, b r l  

AL1CR.YATC IN<; 71 PC)SlTlON 
ii X I , 0 .' l v . , :  *or t i d t r n a l  1 ,>.)(;@ 11 

MOOlFl< ATION LOi?C 
I , 1 ! . - 1 I ? c t  h 1 ,Ic ~ndrc.~l,on *hl n 
u w n ~  *ncsd.t.c V I O S N I  c , ~ d t  

KPTB 22 55 PS Y 
%,..cs~re!ix 1 1 T -/- [ 

bl .<It ... -- -, 

Contact ki.~n,;cm~n: -.--I 
Cont.xt S!y.e (pin & sccket) ,. 

/rltetn.~!c Inscrt i'oat!c:\ 



Test Data 
Test Name 
and hllL-C-0036482 F 
Ref. Paragraph 

ORIGINAL PA52 is 
OF POOR QUhLITY 

OPERATING f0RCES and dtseneaglng t o r ~ u e  (rn !!ti) llmlls were salisfactory mrthn those spccifted for shell srres ~nvolved. 
4 6 3 

- 
. . - . - - - . . ~ 

- - . - . . . - - 8 10 12 I4 16 It 20 22 24 - - - - -. .... .-. - - - . .--- - 

CONTACT IFiSF4TION ' Inserlron force does not exceed 20 Ibs Extractton torce does not erceed 20 Ibs 
AND fXTRACIION 

h!ll\T:hit.Sf AGlhG 
Fa:; 4 G ? 

THfG?.':: 5t:'fK 
Pria 4 5 12 

INSULAIIPN 
ALZISTAXCL 
(elev t imp) 

Para 4 6 7 
. .- 

Dli!fCTR1C 
\ Y ! T f i ~ l : ~ i I ~ i \ Z  
VZ~i4;t  \Y:J level) 

Par3 4 6 9 1 
- - . .. 

CC'R~.P.lllTY 
Pot: 4 6 17 

.. 

v : 3 :  , 
Pa!. 4 6 21 

-. -.- . - 

SYCCK -__ . r -- . - s -.-- 

- 

IN< :,TI@:i 
RE>J>TA:.CE 
(af:er MI@ S s'lcck) 

Para 4 6 3  

hmO,STU2E PfSlSTiNCF 
Pafa 4 6 ?5 

- .  

SOlVit4T IKVERSION 
Para 4 6 2 7  

.- . - - 
COKTbC? RCSISTANCE 

Para 4 6 5 

.- 

INSi lT RLTE:*TIOK 
Para 4 6  29 - - .- - -  

HIGH A1;ITUCE 
IheWiRS:ON 

(per MI1.C 26SC08! 

- - - - - - - - . -- - - - - - 
CONTACT RETENTION 

Para 4 6 32 

- ~ - 

SALT SPRAY 
MIL-STD 2028. 
Method 101A. 
rondr!ion B 
. . . - .- . - - - . - . . 

AIR LfLU(ACc 
. . 

TE MPERATURE RANGE 
. .  . - 

ITT CANNON ELECTRIC 
. \ \ - 

. - -  -- . . .. - -.. . -. .. -- -- .- ~ - 

D8ccnpa:;ng 
IPr<dz (httn ) 1 1 2 0 4  5 6 7 7 

- . .-- - .  - .  ~- --- -~ 
i.l:~;t msen~on forces ne~sured  on 20pc o l  contact'. but not leis ;han 3 contacts. of each connector tor srze 20 

T.:? 1G con:~i:s. do n ~ t  exceed 20 !?s at the nrrth ~nscttion 
. . .. ~ - - . -~ 

1k.r.r~ w.27 no eb~de.,:? of cracrrnfi or etCer d a ~ a c *  rletr~mcn!:! to rc?snt.:!sr opera!~or: a!'cr expos-re to 5 c)cles of 
!enpcr.!gre c h ~ n ~ e  t:om 55-C 13 - 125.C. I hour per c)c;c. d~b:tfzd epullly 3ctnezn lemperature ertrernes. 

- .  - . . - - - . . . - - - .- 
Chi:e a?piy:ng 55'? VDC tor 250 hours at 1?> C. the rnsu!at~cn rerirtancz nas ereafer than 50 mepohms betneen all 
~ d p : e n ;  contact paars, she![. and 11s c l o s ~ j t  cont3cts Insula:~on rcs~stance was t l e ~ t ? ~  than 25 megohms at 105'C 
for 100011 11s 

.~ -. . 

There bras no ev:ilcn:e of breahtrnn or flashover wtth 15WV4C app!~ed for 1 min betreen S p a n  cf ::lacent 
:c?:2.::s and be1,:r:l ront2c:s c,ost'st to she11 and she;l tar Servtce Rating 1 and 23Nl'AC applred in the wme 
=dn::z: for Servrce R~t !ng 2 

. -- -- -- - .. -- - ~ - - - - 
Ttrre nas no evidence ot mfchanica! or electr:crl damage to connectors after MO en:~gemelts and d~senga~ements 
as ~n servtce 

~ 

it :> con:jc:s n ~ r e j  In serws jnC mont!orcd for contrnul:y, there mas no mechanical damage and no eltvtr~cal CIS- 
cc-:I~uI!~ grearer than 10 r: i~cros~oc0s Cor.n?ctcrs morlnlrd and rna!ed as In semtce and vrbrated through a 
rinse of 10 cps to :K c;s fcr 20 mln tn each of 3 mutually perrendtcular axes at a double amplttude of 006'. Or 
15g's mat 

. - - . - - - - - . - - . .-A .- - - - -- 
,at .,,.h . contacts w1re4 In se:les alld mort!orcd for contlnurt). there was no mcchan:crl damage and ~ a f i : c r i ~ t ~ d l  d ~ s -  ..- . . .  
,, .. ...,.., s..a.. Lb.I, ,  12 -..*;I..SC.I..U~ I.;I*;< ik= C i n ~ i t ~ ; ~ :  .. ..a YULICC!CU to I n  1; i*lrI;,>r~u,,;. ~IU. 
stoc4 :n e~:h ~ r f  three major axes 

~ - - .. . ~ ~. . . . 

V. : Q  SZCb'C; ap;:aed to ma:ed conne::c:s tcsulat~on res,stance was greater than 5.000 rnegohms between eac.? 
p31; of adlacent contacts and belreen sheii and rts :'?.ec: contacts 

- . -- ~ .- -. --- -. .. -- - .  -- 

;: :* SC8;VDC applied. tnr~!a!ton reslst3n:e brttne.1 any t r o  con!tcts or any contact and the shell was no less than 
!;.3 rr:r.i;>;;~s r h ~ t e  rn3:~d conn?cto.s nere r x p o s t ~  to htgh htlmlCt!y enr~ronment. rn humootty chamber aulustzd 
19 cauje ccndensal~on at prescribed tntervals 

~ - 
f n g a ~ i n g  and drsengapng torques and drelectr~c wtthstandtng voltages mere w~th ln the limits pr?vrously lndlcated 
after unmated connectors had been tmmersed ~n avta11011 hydraultc flutd tor 20 hours followed by 1 hour drying ln  
free alr 

.--- - --. - ~ - 
f o r  cl:e 16 contacts m~nlmum volta:c p was less lhan WMV n ~ t h  a DC current for 13 amps flow!ng. and for 
stzc -70 contacts the corresponding vd!: .: drop was lesr than 50LV wlth a DC current of 7 5 amps flowrng. In 
acccrcance wtfh h:IL.STD 202. h!ethod 301 
. .. . - . . - - . . -. . . - . - -- - - - . . - . - - - - - - - - -. - - - - - - - 

Inserts wtlhtn wtred connectors (less grom~vets and endbells) drd not dtslodge when subjected to pressures of 75 
pst on ezch insulator face lor a per~od of 5 seconds. - ~..  - - -- - - 
H l v :  and mated connectors tvmerred tn 50?b s ~ ! t  water solut~on Pressurz reduced 
!o 6 C35 I: al' ,d? (5 41 cm Hg ) ar cl ma:nla:ned to: 30 m~nutes proor to measure. 
men! of ~nsu!at~on reslslance wh;e shll tmmersed tn sail so l~ l ron In no case was applruble KPSE. 

tnsilatton rot>.ance found to be less than 100 megohms 
. - - -- - - - .- - - . . . . - - - - . - - - - - -- - . - . . . - - - -- - -- - - - 

In  no cale drd axtal contact drsplacement exceed 012" after the appllcatton of a 5 Ib preload. followed by applt. 
catrnn of 15 Ibs and ?5 Ibs axral lord at entaplng end of sue 20 and 16 contacts respect:vely D~spl~cemenl IS 
measured after a mlnlrnum of 5 sn:onds and whll: s l ~ l l  under load lh ls  test does no! apply to KPIM connectors 
- - - - - - --- .. - - . - -. - .  .- - -  -- 

No damage 04 un.tceplab1e Increase In contact reststance after mated sample wblec:pJ to 48 b u r s  of u l t  spray 

- -- - - - - - - - - - - - - - . -- - . - -- - - - - -- - 
39 pst drfferenhal at 67' (KPI only) - les: Ihan 1 rtmospherc cublc rnch per hour - -  -. - 

55'C to t 12S°C 
- - . ---- 



; -  - -,-- ! a?!-[ I-&$ '1 .rl-fjj. ILL? &- u b GI . . : , + -  ( 2; 

Contact Amangements ORiGlNAL PAGE IS 
OF POOR QUUm 

D r a w ~ n a  not to scale: 
1 s .  V I ~ W  of p n  ~ n s e t l  shown 
(U*kM VIW IS o m i t . )  

- .  . - . - - - - - - - 
LiGLNo 

' SHELL SlZE 8 

A KPT A Authorized per MIL-C-26492 (NAVY) 
KPTM 9 Authorize6 per SCL-6019 (SIGNAL CORPS) 

0 KPSE 

No. of Contacts 
' 8-2 8-3 

and Ccntact Stze 2-=20 3-#to 
Servtcc 1 1 

SHELL SlZE 12 SHELL S!ZE 10 

NO. of Contacts ' -106 . ~- . - lo-.#l 7 
and Contact Stze arm 6 . ~ 2 0  
Service 1 1 

SHELL SIZE 14 

A *  * A C  A *  * A n  Am * A 0  A m z A  . .- . - - - . - - . -. . 
No. of Contacts 145 1442 lGi5 144b 
and Contact Sue 5 . ~ 1 6  8.s20 4-XIS 14-$20 1.316 18 s20 
Service 2 1 1 1 

SHELL SIZE 16 

A e *  A J A * + A l l  
. -  .- . . 

No. of Contacts 168 -- - -  16-23 1626 
and Contact S~ze 8.=16 2 2 . ~ 2 0  1 . ~ 1 6  26.t20 
Servtce 2 1 . l  

SHELL SlZE 18 

' . la11 No of Contacts 
and Contact Stte 11 $16 
S e r b  @ce 2 

SHELL SlZE 20 

.I ' 1 .  

: * . 
Am * A 3  A &  A * * A O  

No. ol Contacts 2016 
8 and Contact SIZO I6 316 

Servtce t 



C 
'1 m:? . I  ' t-&-r u ~ * r ' \  . ,  i j i  . t d i ~ ! ~ w - ~ e  : . c y -  .-,e 

.-a'\$(!.(-&> . ORIGINAL PAGE . -  - -  ./-- - ..- 
OF POOR QUAL~N w-.-.-- --a. 

Contact Arrangements 
I'IN IN\! H I  

ONIV 
hI'1U 

A o * h L i  A  e h  - 
- Yo of Contacts 

22-21 22-32 
.rnd Contact Sue 2l .t ls  32 =20 

. . 
SHELL SIZE 24 

';o of Contacts 24A4 24M 2 4 9  
>?d Contact S~ze 1-=20 1 . ~ 2 0  1.rm 

Alternate Insert Positions INSERT POSITION 
(Face vle- o f  pln ~nser l )  

The diagram at the left indicates alternate insert posi- 
tions. The five positions (V' .  X. Y, Z and Normal) d~ffer 
in degree of rotahon for various sizes and arrange- 
ments. For the exact degree of rotaton. and for the list 
of contact arrangements and alternate posit~ons avail- 
able, refer to the tabu!at~on below. 

NO. OF SHCLL ARR. Degrees ol  ~oGtion 
CONTACTS SIZE - NO. W X Y Z  

NO. OF SHELL ARR. D o a m s  ol  Rot8Uon -~ - 
c0wrActs SIZE no: 

- 
---. -.--- W X Y Z  

19 14 14-19 3C 165 315 - , 

2 1 22 22-21 16 135 1 7 5 3 4 9  , 

B w  numbr.l ~ r d t u l r  tontact atranftment% #re w 10 MI1  C XA8; 

ITT CANNON ELECTRIC 



Wall Mounting Receptacles 
KPTOOlMS3110 (MS service class E, F, J, P) 
KPSEOOlMS3120 (MS service class E. F. PI 
KPTMOO 

SOLDER 
WITHOUT TERMINATION ASSEMBLIES KPTW1MS3110 

ruo 

OF POOR QUALITY 

TYPE A TYPE B ANLl F TYPE E TYPE J 

WITH TERMINATION ASSEMBLIES 

7 

Shell 
SIxa* 

10 
12 - 
14 -- - 
16 
1s -~ 
20 
22 -- - 
24 

TYPE P 

KPl/ KPTUIKPSE KPTIKPTMIKPSE 
A L Q Thrcad K M R* c 003 Max Class 2A A 010 - COS flP) 

.411 .84S 7i16.2JVNtF ,530 .457 
588 848 9 / I6-2IU?iEF 530 457 

.748 848 111 ~~ZNEF 530- ,457 
873 848 13 '16 2OU>Lf 
9% 848 15. 16 25UtiEF 530 

1.123 848 1 1/16 1?lJh_tF -57 1 062 -1 328 1 0  1 $83- 
1 156 1 4 5 3  ii!F;i 1 248 I 055 1- 3 16 i3U:iEF 6 5 0 6  

650 561 1.250 1 5 7 8  1.373 1 055 1. 5 j 1 6  lBU_N-FF 
1 4 9 8  1.055 I. 7 '16 IIUNEF 683 534 2 7 5  1 7 5 3  ,393 

Sea 4. S, and 6 lot orbrln( numbrt t n l a m f l h  rmd ~ ( n  8 and 9 1.r conl~, '  .rrbn(m*nb 
No1 mva~lrbla In UPSL O i m a n s i o n s  a u b ~ u t  ro chbnae 

(7 T ) locat* w~fhon 010 1 ? wotb relgltl M IIUW~N A and WsDr R w W .  

fhll 
Size* 

-3- 
1 - 

'2 
1'- 
-!6-- 

TYPE A 
Br, 01 b V Thread 

M a t .  Mln. MIX. Class 2A 

-590-3s 444 1 ;s'JNfF - 
1 4 6  I 444 S/_E-2jU!;EF--_ 
-&3_1_- 59: 1 4 0 4  3p :N:~$EF- 

7 /8  :OUYEF . 970.. . .  ? .  I ; a  - 
. - - ! . . @ E L . .  ! - 1 .  - ~ ~ . : c ' ! ! f F  

TYPE 8 a n d  F 
Btr Dt, Gw Hn Lu 

Men Mar TM. Mom. Lea:. MIS 
552 6.52 ,234 115 760 1 n7R- 

6 1 7  6 . 3 2 - - 2 9 !  178 820 1 $ 2 8  
-8g2 6 32 4-22 302 902 : 5;~-  

921 - 6 . J Z 5 ' L  ----. ,365 - 1 070 1-?:.3- 
6?9 450 I 110 1 :?3- -LPS1_---6.32.  

18 1 3 l l6- !bUNtf -  
1 732--1043- 1 7 2 8  1 3/16_15':hCF - ---- - 

1 - 7 / 1 6 ~ b l ~ ~ < ~ f -  -2z-- .-! 4c?->!y% -I Iz8 --.-. 
24  1 585- 1293 1 138 1 71!6 16Ubt i  

1-16!  _-- 8 3 5 -  - 5 I 3 9 0  1 9 5 L  
- 7'0 '-1 2 l L -  8 32 6 +-1 9 : C 3 1  
1411- - -812  978 ' J ! . 5 1 0  ?.OjI- 
1 5 j 6  8 32 $ad - . ?90 1 0  :03r 



ORIGINAL PAGE IS 
OF POOR Ql;kL!?Y 

SOLDER 
K P T O I / M b 3 I I I  

Cable Connecting Plugs 
KPTO1 /MS3111 (MS sc;rvice class E, F, J, P) 
KPSEOl/MS3121 (MS service class E, F, P) 

- -- 
TtPES I T - GnoY*cr ron 

r 1 w . s ~ .  m .  J 8 P 

C R I M P  
KPT M O l / K P S E O l I M S 3 1 2 1  

WITHOUT TERMINATION ASSEMBLIES 

TYPE A T Y P E  B AND F T Y P E  E T Y P E  J TYPE P 

WITH TERMlNATI0N.ASSEMBLIES 

K P T  
2 

Mar. 
.483 
.a83 

-- .4R: 

-48_3- 
.93_- 
.483 
427- 
421 

Shell 
SIZP* - 

&a -- 
10 
1 2  - 
I 4  
1 6  
1 8  -. . - 
2 0  
2 2  

K P T I K P T M I K P S E  
A K I. M Q T h r e a d  s Y 

4: 003 1 .010  MJS OC5 Clara 24 Max Mat. 
530 .846 .b2> l/l=UNEF ,828 .958 .4"-.-.- 

15jS .53L 848 425 9 16.24UNtf ,954 JKv 
848 .425 11~.16;24U~Ef 1 047 1 1 1 6  ,148 .530 

,873 530 848 4 5  111 16-?0UNLF_ -1L41--I 270.- 
998 .84R 425 5 3 0  - .  

I 5  16ZOUNEf 1 2 3 4  1 36%- 
1.123 530 ,888 - - - - - - - - - - I- 1 i 6 j a u J w  1 3 2 8  2 4 5 3  .425 

1055  1.248 ,650 ,540 1.3-!6-!6kNEf 1 4 5 5  1582- -  
540 3 3 7 2  650 1.055 1 1 6 8 U F  l 5 i a  17C3 

2 4  

TYPE B a n d  F 
Bu Du O r  Mu b i 

MJI Thd. Mln  MI^ Mar Y 11 
.552-6-32 2 3 4  ,115 7 6 0 - - 2 _ 8 1 '  

_ ,178 $77 6-32-29?. - - . - -  820 10?8- - 8 0 2 - 6 3 ~ . ! ? ?  - 302 FLL~?!- 
' 547 927 6.32 365 1 070 1628.- 

1 052 6 32 6CJ 490 I I30 1 9 ! L  - -. 
740 615 I 3 9 0  1953  -!~61-8?2___-- . _  . -  

1 2 6 6  8.32 . ,740 615 1 330 2031 - - - - -  
1411  1132 9 7 4  1 570 2 0 3 1  
5 6  8 32 984 790 1 700 2 031 

Shrl! 
S ize 

2%- 
-lo..- 

1 2  - 
1 4  

-.-A - 
16 
1 8  -- - 
20 - -- . - -- 

2 2 . - -  
2 4  

, 1 4 5 8  683 1 055 .513 1 7 ,16 1811NEF 1 7O-; 1 8 1 2  1 393 

--- 
TYPE A 

BA OA LA V T h n a d  
YJI. MI?. Max. Class 2A 

,590 335__!  44? - l/_c,2!!ht.!.r-- ---- 
,717 ,466 ! 1 5/8 ?4UNEI_- - - 
834 .591 1.44; ?14~.2€F-- - --- 

105 1 44a 7 / ~ 2 0 l i i ~ f  g70 --.- 
1 088 - I .2OI '_N fF -  830-!'44 
I 2;6 -348 1 4 4 4  1 , 3 / 1 ~ 8 u h ~ ~ . -  
1.332 1043  1 728 -- 1 . 3 J 1 ' J I I I U N r F .  

1 7 6  f LFL- 119_~-1-728_ -- 
1 585 1 2 9 3  1 738 I l / i b - l 8 U ' s t l  



Box Mounting Receptacles 
KPT02/MS3162 (MS service class E) 
KPSE02/MS3122 (MS service class E) 
KPTMOZ 

SOLDER 
UP102 / MS3 1 1 2 

ORIGINAL PAGE IS 
OF PCOR QUALITY 

CRIMP 
UPTMOZI UFSE02 

WITHOUT T ERMlNATlON ASSEMBLIES 

--- 
KPT/LPTM/KPSE KPT/KPTM/KPSE KPT 

Shell A Dir. S 1 Z 
Mar. 2 005 M;r 

Not a:mlablr In RPSE 
(T.P J located w~lh ln  010 T P w ~ t h  respect to G~amctcr I and master keyway. 

Thru-Bulkhead Rewptacles 
KPTB/MS3119 (MS service class E) 

I DIA  

, 

: ~ . 1 1 * ) - 1 ,  
C S 1 

L M R *  S X 
---. 010 ''?-.-- Hsr A C I S  - 

1 7'3.-  -.I:'.- . 
I 1 7 1  - G14--- I:O -- 
1 "am. .  -- !91--- 1 755 .. --.'J9-' . I ISfi 1'5' .-170..- 
I ' - - ! I 7 5 5 - . 6 Y ' J _ - -  I ?!. - - I578.---l?O- 

69n r 1.5- I 7n1 1 4 1  

(T P ) located N~lhan 010 1 P r i l h  respect 10 Jtametrr A and ciasler ktvway 



SOLDER 
KPl06/MS3116 

Straight Plugs 
KPT06/MS3116 (MS service class E, F, J, P) 
KPSE06/MS3126 (MS service cia$? E, F, P) 

' - J TWO 

@ -- -- -1; I I 

I I . - I I 

j -'< 
C n O l l t I  r a n  , 1 1 P L I  I b r 

' L n o Y l I t  ton 
1 v r t s  1 1 I b r 

CRIMP 
KPlM06/KPSC06/MS3126 

KPTMOG 

WITHOUT TERMINATION ASSEMBLIES 

TYPE A TYPE B AND F TYPE E TYPE J TYPE P 

WITH TERMINATION ASSEMBLIES 

Sbr )l)n 4 ,  5 .  md 6 f u  Ird.cln# l u r b r  ~ n f u m l ~ r n  rnd pU11 I rnd 9 tor t 0 n t w l  rnrn:*mrnls I l l  r:,%NOd ELECTRIC A Not ,,,llrMr ,. RpsE 



i 

Janr Nut Receptacles 
KPT07lMS3114 (MS service class E, F, P) 
KPSEO7/MS3124 (MS service class E, F, P) 
KPTMO7 

rY7 ,- GROMMET FOR 

THO . CTv'c A. 0. 4 

F 
MTG 
FLAT 

WITHOUT TERMINATION ASSEMBLIES 
-,. . . - . . . . .  

- .  
KPT/KPTM/KPSE 

Shell H K M I: Thread S - 005 5 205 r 010 z 005 Clars_L?_ z Olu Mln M a 1  : Vaa 
T i r F  

696 91 1?;4UhEf 93_8_"62---. . I 25  I 2gl2 
875 ,125 .696 062 11'16.2'"!'!!! 0'52 ------. _. I??- 593. - - 

.a13 I.C62-- . I25 ,696 ~- . -  - .052 7 lR  - 'I!'% .-!?.SO .-.-- 
,062 3 2 .  L 1 2 1 6 3 6 -  l- - L I ) U ~ = F ~  375 _ _  iZS-- --3lZ.. 

16 - 998 6 . 1 312 . I25 696 !i!!!L!%!!hEL-- -L5!2.. 062 j2? L.--?l2- 
,125 --!:1!3--_L!65 . - .- - .. L43_- 696 1 L/i.!!UN:F- 1.6:s 

7 C?* .*. ! :,.: ."""" . O E -  _125--:.312- 
-" . .-, . . - -. ." .- - e.. ."c: " 5  , 

1.2:' --,.-,, ---____ -E.;-- - :.el?-!___- -- - -+--??- 
- 2  - 7 -  - 2  - A d  - - -- - 156 334 1. 1/2 l8lJNrF 15311 -&052 --:SO - - - ;&I- . -  

24 1 498 1 561 1 812 . I 5 6  917 1. 5/8 .18UNEF 2 3 6 2  .062 250 1 I 5 0  

TYPE 8 6 F TYPE 5 

WITH TEKMINATION ASSEMBI :ES 

-- ---- 
TYPE B and F 

DII 

- - 
-.I2 , '68 ~-.-. . 4?L-. -. 
-- 14.  ' 28Yl -  -- 54' . -. .JE*5 - - .- . 
- - 16 I :I8 - - 609 . - 490 _ -. - . -  
- 1 8  I "< .  A ;nr. .. &IL -- I 9 5 6  1141-  - .- 

20 1 5C9 : 10 615 1 >1J I 5 3 G  1 149 1 0 1 1  74F, 

kr PWbs 4 .  5. e-d 6 In u d u ~ n (  ~n lornbt l r  and P a m  8 and 9 lor c e r t r l  tnbri(trmnn. 
bvbllabtt la k. ,c. 



Quicl; Disconnect AQlEQ 

For Standard Pkstic Insulator 
MSWCA- CA22181' Adapters 

I . The CA2218t adapter is destgned l o  screw over the coupling 
threads ot a standard US or CA receptacle with plastic insu 
lator. It has a lock~ng groove. whtch :ecelm the formed end 
ot the coupler lalch when tully engaged. 

- Adapters may be ordered as part 01 a standard phslic insu- 
lator MS or CA receptacle. or they may be ordered separately. 

. TO order ac. Vers separately. a llsrtng IS gtven in the tabk to 
tne rlqh' '<. orrjer complete assembltes (standard plastic 
tnsulatc af .or CA receptacles wsth abapters), see page 28. 

I - CA22182 couplers are designed to replace the coupling nut 
on standard In Cannon p b t e  insulator MS or CA con- 
nectors. L standard manual coupler (A0 and 80) is available. 

Couplers may Oe ordered separa:ely or as part ot a stand- 
, ard plastic insulator MS or CA connector assembly (see page 
: 28). 

For Sndard Pkstic 
Insulator MS a d  CA Plugs 



MS-EliviS-RIhlS-F SolderlF80 Crimp Environmental 
ORIGINAL 

ht tho 1.- m c s m  of UKC-5015 a new cl- of cnreronmmnt- 
teust&U connccton war The m c l L u  F cOmec(ar 
supmedm the pce~lous cbw E comectw T b  MS-31W a 
i6mhcal to Ms US31:%€ arcept that rhc MS31W h.ts an ' 0" 

mder lh. couptmg nut 7-8 class f wall $ t~ l l  00 jvr labto 
vpon muest  (or ctloting grogfams mU uo@n orJcrtw wtll s(S0 
bear the E nomcncWute on lbe s.WlI 

ITT C m o n  US-F ud U S 4  c w m t o m  are 6nr~ncd ?o v- 
880 In md emlr~ny m~trgnmcntal C M ~ I ~ W ~ S  of k4qh +!t~tude 
nq?rt ThbW c ~ n n ~ ~ t o ~  mud M con-0 Ic . r~  u3ed to mth- 
SUnd rrUlstcrc. c .Wdcn3at~ .  vlbfdtm CorOnJ and )I.*Sfmb~ 

C&JSC~ by h r ~ h  3llt:udC Wim~rO(H?)Cnt$ 
VS-F and US-R CDM+C~OI$ ha\* r+trlnW 91- rtM 

mICm:l reSlrncl,~n$ In I&? n r y  c.r\de$ w h c h  A-t 35 0 ranps 
around tha w~rcs This a:13ws the wces to sgrd* lhm thC QtOflt- 
nW( wrh 8 m~ntmum d t r ~ ~ t ~ n .  yet rrhdn i'ewu* IS seatoel 

Standard Data 

nd lh. .ndbCII ttqht.Md fl Wondm 8 m k t  rim sod Ibu 
m *rd@ vmcty of wtm d~amelCn. Thlr seS Y Ih. rear. @us tho . . 
m:trfX~aI seal at t w  (rwl elcsCfs 8 comgeWy envtroomont- 
r e ~ ~ s t ~ l  assembly w h e n  the plug IS maled to an F ar R  mcep- 
t x t e  ~ k c l s  rts 01 the cfasd-entq bpe 

The FbO mo01fsoton (cramp c o n l x l  t rm~nn~oc r )  18 8wadaBro 
n r r s t l l ~n l  msulatcrs m the E. R F MU¶ BFR s?yUs. croatmg a 
large ~ W l w n  O? ~nse*t assomMms a d  barbram Comgi~.nts 
am IEW:IC~I 10 the MS501S t t c ~ p l  the  COII~X~S m mo6r 
?mud for cramp lerm~nallon orordnrg an tnerpenslr. cnmp contact 
connsclcv w:m Nw p r o m  reltabrl~ty of scrd com@ute 1nt8r- 
mateabtllty ram the USSOIS )..I= S.. 39 hr as- 
~nst ruc lws ) 

C.it!t clarngs have bccn ~ntcgralfy dPfl~Md ~ 8 t h  Iha en6  
be11 @n US-€ ma US-F comsctoo. Cars R o wtmout lh. 
came Clsmg. 

- - - -F!NI?!' - - - Chromala coal- m r  cslmrum . . - plat- - - - . 
~T~ m f P R ' A ~ - . ~ - -  Pol) ~ . :hlt:wre?e (rcsti&nt) . - - - - 

MATERIAL C & T A C ~  - 81us ~r copper alloy 
FINISH Stnw plaa 
TERMINATION Tlnnt s-r pot --- 

How to Order 

- 
31- - S t~c3"t eJw@ 

*swat m r , r m  a.rd .-:-a 

1 - C*WO--~-'Y r.?n r s  . n t  -I.JI.-S a-3 skw**.C t 
*-1)1 M. m.1 *..- U..2.'..W ,rs -4. :h O ..g j 

ShdlSb w ~ n 3 ~  ; . y . l , r ~ * ~ r  .* sr .er  ) ' . ~ a u  ~1.3 

Conlect ArrmQemmt SNCLi SUE 
C.-4.y tr-cu ~.rrr*.. n s..~v-M cv v, 

C0nuCt TIP. COWTKT 4*a4MGtUEWT 
A l l e f ~ l o  Inserl Pori tkn - S I . r r ~ c r b  l r  

CO(IT4ct  11- 
U ~ k r t ~  Cod. P k w w  S~,r%K'.U 

U I L U U l i  b N t t l T  W W m  
-0q 18 

mwu s- nk s r n i  ~O~FKATDI,  coot 
US - Canbnnr In lmtl U4 C W!I rh ¶- 31LU -- WE -I ng .+i*>IS* @I*. C.-.v ; r s  ~ ~ . : X I S  3+. ~10.r S40 b a¶- 
C4 - C+n.uo~lrgnnor 'or an. -..a9.!iM.cr 3102 - Oa. -1.- n . C . C l * ' *  -~.~VCIIHI 

---- .- - , - ----..- - --- . - .. -- . . . - - -- -- - - .1 

ms.xr 

.b - 
-.1 

Y1JIWl 



i'ilS-URIS-WMS-F SoldcrlF80 Crimp Environmental 
AC F q  OR:GJNAL PA- L -.s . 

OF QUAUTY 
- - - - - - 

w x  uourmm; RECEPTACLE MS3102E 
MS3102R 

I 
A TI.. -, 

.lC. ..(t. I.' w..t. 
L- I - -1 t1.t-W. 

t MS3102E and MS3102R b o x  mountlng ~ I a c k s  am used 
an ~uncl~on boxes w as an tnregral par1 of ,qu~pmenI. These 
connectors are ulent~cai In ccnstruct~m and w~l l  male w~th 

I 3106. 3107 and 3108 plugs. For new equipment customer 

i Should spe~zfy MSJIOZR. 

amn 
A R L I . C  n s t 

SHELL SUlE t b o d  Yh lp k +.a1  Ir tml 4-018 
-nm .- -- --!! 

8s - ',-rnYEC2A 315 - . - - %2 l*-lw!- M -*- .US . r a  
1 5  \-2W.LfF 24 3R 1?!9__10.0!56t -520 719 1.000 110 

614 1GSL \Z?b?'F 2A 3n 129 1 ow s62 -- 7l9 1mo .*a 
1;s i Z,Y\EC ______----. ZA 3% ' . 5 - - _ ~ 9 5 5 - # 1 ! ! ! ? - 2 ! ! - ~ O -  611 

'..%%FF 2A 375 r t ~ - - .  . -- *as 2 LW 
9C6 1183 .la . = E - ? ? ! -  - - 

165 - la5 1 WO 56: OM -2=aEF lr__.?i.i_-- - -- ---- -969- 1 a 1  .lZcL 
12 \-;r:.u:=.24 s n  614 t m  -120 - -- '* .=---!?-.2x-- 
14 '. 2C%.IF'.2A 

.. 1 1.00 739 m-- -- 906 1 1 w  . l a  
1 - 5  A WS - -  - -- - --- 145 1.00 rn OM 1.201 . l a  

18 1 l ~ E  2 625 1 1 0 0  .rW, 1.062 1 -120 
a3 l-;rywriK6-2r sn -- -- -- 176 14m 25" 1145 11% 1 9 2  .la 

1 am 7 s  12m 1 1 6 n  22 " 1 .  7 6  -- --- 1 8  
24 1'. 1eUNEC 2A--M 176 812 147 13% 13% 1 m  
23 l*..?B~;Jyj - 2A -asn 126 --- 1- 81: 1614 101_ 2- -147 

U .  -2- -1=%!52L-6i!- - . 1 . r l ! ! ! ? ! L ! L  in - 
E 2 - I W N ~ A  LY -. 1% 1- 675 2 ~ 1  1 2500 ln ------ 
43 2'- I W N  2A 625 176 1- 675 2.m 2 1  21Y1 1 n 

YILLImETEIS ----. ---- 
A 8 N L M C I S 1 

SMELL YZE TM ~k ~ . r  +an +at3 tan +.a 
-am -8 11 - - .- --- 

X - E E F - U  9 %  J =.a 1.a  M U  1509 C_n-3E.-- 
1428 1321 1826 2SW - '= -__'z!""EC_'A 9 2  3 ? ? ! ! L _ _  - -- 

73SL S Z ~ U N C F ~ ~  9 s ~ m  4 2  4 156C lam 305- --.- - 
c i s  -- - 1560 2062 2779 305 ;; 9 SJ J@--H-!22 F!-- - --- - - -- 
145 ---- -- 3.W U 1 8 2 0  1 3 a  

- 16s - - - - - - - - 
12 F 2  1 5  3 5 6  1905 1560 2779 305 
14 bK)UhEF2A 1 5  3 % 19- 8 2301 1018 30) 
16 r * i t 6  ?A 1 JCd 35% 190) 2195 2461 - . - - - - - - 
l a  lb.10UNFF 24 1 5 M  447 % 1905 1 2  m e 7  305 



F~S-~~~~S-F!l!'.lS-F ScldcdFCO Crimp Environmental 
6 a ; ~ f N B i  ?ACE IS 
OF POOR QUALITY 

-, , , - . . , . - - - - . ,, -- - -. - -, . 

MS3106E STRAW;HT RUQ 

MS3106F --- 
7 

. - .. 
: :#I-..: 

MSJ106E is tdenttcal to Ua106F txCept  for 
'0" nng under the  coupling nut. For new 
cqu~pment. customer shmld speclty 
MSJ106F. The MS3106E is a v a l l a b l c  upon 
request. MS3lMF slratght plugs mate w ~ t h  
31GO Mb 3102 receptacies and 3101 plugs. 
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STRAIGHT PLUG MS3106R 

- 

The MS3106R straight plug is identical in purpose to the 
MS3106F. The MS3106R has the shorter endbell. 

This plug wili mate with 3100 and 3102 receptacles and 
3101 plugs. 

Ill CANNON ELECTRIC 
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MS3108E 90' ANGLE PLUG 

MS3108R 

Noh: Cla.8 R h without IRm 
cable Clamp. 

OF U S 3 0 5 7  
CABLE CLAMP 

MS3108R 90' angle plugs (with 0 ring seal less cable clamp) 
and the MS3108E 90' angle plugs (less 0 ring seal with cable 
clamp) are used where there is limited space and where wires 
must be brought at abrupt angles. 

.This plug will mate with 3100 and 3102 -oc?ptacles and 
3101 plugs. 
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K I T  CONNECTORS widely used in commercial. industrial and deep-space ap- 
e general purpose plicat~ons. Util~zing solder terminated contacts. KPT con- 

closed-entry socket contacts nectors feature closed.entry sockets for positive mating. 
solder termination KSP connectors ar.? ident~cal to KPT connectors except 

KSP CONNECTORS for a hard anodic, non-conduct~ve f~nish. Receptacles have 

hard. black anodize Alumtlite. nonconductivc finish a larger flange with t6 mounting holes for rear panel 

large flange with *6 mounting holes (receptacles) mounting. 
KPT and KSP connectors mate with all 26482 connectors. 

KPT general purpose miniature circular conr~ectors are 

ORDERING NUMBER INFORMATION 
KPT [f 

Modification Code 
Alternate Insert Position 
Contact Type 
Contact Arrangement ) 1 - ;;;;size 
Shell Style 

Prefix 

MS Designation: 
3110 -wall  mount~ng receptacle 
31 11 -cable connc ' ng plug 
3112 - b o x  moun: ,g receptacle (Class E Only) 
3114 - lam nut receptacle 
31 16 - stra~ght plug 
3119 - thru.bulhhead rueptacle (C la~s  E only) 

C U S S  
A - general duty 
8 -general duty w ~ t h  strain relief (may be used for potting when 

s t ra~n  rcllef is d o ~ r e d )  
E -8rummet seal eIEeDI on 02 and 3112 (MS specification) 
F - grornmct seal wtlh slraln reltel (MS spcc~l~catlon) 
G - gland seal for racketcd cable 
J -gland seal W I I ~  s t ra~n rel~ef for jacketed cable (MS sp.ciricat)on) 
P - polled (MS sp .c~ l~ca t~on)  

SERIES PREFIX SMELL SIZE 
KPr KSP - ITT Cannon omfix 8. 10. 12. 14. 16. 18. 20. 22, end 24 
MS compl~*s r l t h  M1L.C-26482 CONTACI ARRANGEMENT 

SHELL STYLE See pages 10 and 11. 
IT7 Cannon number: 

00 - wall mo ~ n t t n g  receotach CONTACT TYPE 

01 -cable ccnncctang plug 
P - pin. S - s ~ h e t  

02 - box rnolJntung receplac~e (Clasl L only) ALTERNATE INSERT POSITION 
06 - strab~ht plug W. X. V and Z (Omit for normal.) k e  pago 11. 
07 - lam nut receptacle (ava~lable in  hermeta version also) 
0 8  - 90. anmIo plug 

MOOIFICATION CODE 
8 - thru-bulkhead r u e p t a c k  (C1.r~ t Only) 

Consult factory. O m ~ t  ftrst d ~ g i t  (O) of shell sty!. lnd~cation when 
uuna modification code See page 8 for m o d ~ l ~ c a t ~ o n  codes. 
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surpass M11-C-26482 requirements 
gin contacts in a compresston glass web 
solder pot or eyelet termtnation 
lightweight aluminum verstons ava~lable 
mates with all 26482 connectors except CK 

NUUBfR # COI.FWUltcC, SAMPLES - -  

.--..~--'id -.u-.-------.--.--lr-----_~~.--.-._L ...-.- A . U  - .-- .. 

KPTH 

Hermetically sealed KPT recGa;les fulfill the high relia- These receptacles are avai!able wtth pin contacts only in 
bility requirements of space age aoplications and envtron- three shell styles: a box mounting receptacle. KPTOZH: a 
ments. Far surpassing the requirements of MIL-C-26482. solder mounting receptacle. KPTIH; and a Jam nut receP- 
these receptacles have proven stattst~cally reltable in leak- tJcle. KPT07H. Contact arrangements are tooted In a full 
age tests 100 iimes as  severe as requtred by hllL-~-26482 lead-free ccmpress~on glass wcb. 
with a reliability of -9995 at a confidence leve; of 95% 
with these results: 

Leak rate not in  excess of .00: micron cu. tt./hr. 
100 psi differential causes no detectable leakage rn 
excess of .001 cu. ft.lhr. 
'100 g shock with no loss of hermettcity 
Thermal shock from -70' to +200*C wtthout a!fed- 
ing leakage rate 

ORDERlNG NUMBEQ INFORMATION 
KPT I H 18- 32 P N 
US 3113 H 18- 32 P X 

X h l o d l f i c a t i o n  Code TTTTTE Alternate Insert Positton 
Contact Type 

-contact ~rrangernent I I I -  Shell Size 

Shell Style 
Series Prefix 

$ERIES PREFIX 
UP1 - In Cannon Pmfll 
us -co-p~tes w ~ t k  MIL.C.26482 without nslllent Interfacial 0 . 8  

8MELL STTLE 
IT1 Cannon number: 

-. 02 -box mounl~n# r+ceptacle 

3 
I - solder mount~na receptacle 

07 -)am nut receptacle 

MS Oesi@natlon: 
31 13 - solder mountin8 receptacle 
3114 -lam nut receptacle 

C1 ASS 
li - hermetic seal (MS specification applies to K f l l M  md 

KPT07H only) 
SHELL SIZE 

8. 10. 12. 14. 16. 18. 20. 22. and 24 
CONTACT ARRANGEMENT 

Sea paces 10 and 11. 
CONTACT T M  

P - ptn 
4LTERNATE INSERT POSITION 

N (normal). W. X, V. Jnd 2 
MODtFICAllON COOL 

Consult factor).. See pas* 8 lor mod~ficatlon codel 
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(( 
'~ODIFICATION CODES 

. . . . .  - . .  . . . . .  ., . -  - . . . . - -. . . . .- 
- I 

Referred Modification Code Description Intended Usage - 
A106 Gold over copper per  FS 4456. Clsss A. and H ~ g h  re l tab t l~ ty  finish 

per MIL4 45205, type 2 CIJSS 2 over .WOO5 for c o n t a c o  
rnin copper per MIL.C.14550 

m Connectors less contacts A ~ ~ l i c i l b l e  to a l l  crimo ; 
- - 

(contacts purchased separately) removable connec!ors' 
(KPTM, K P S L  KSPIII, KSSE) 

STANDARD DATA 
S t a n d a r d  Materials and Flnlshu KPT/KSP I KPTM/KSPM 

SWCU RPTlKPrh9 - alurn~num alioy. conduct~ve o l ~ n  drab chromale o u r  cadm~um t ~ n ~ s h  Wr QQ.P.416 
KSPIKSPM - rlum~num allov. black non conduct~n Alum~ltle 11n1,h 

IASULAIOR KPT.hSP - 6 3  shore ~ f a v  ~ o l ~ c h l o f 0 ~ l t n ~  1 80 shore green p o l ~ h l o r o p r e n ~  

CWD'.!?'FI A ID  SEAL - 50 shore ?.rw ~olychloroprene 50 shore green poiychloroprene 

C O I l A i l S  Co~per alloy lo ln  o n r  s ~ l n r  plr le per MIL-C :52C4 type 41. Class I 
U r c h a n ~ c a l  Fea tu res  

SHEU SRLLS 00 - wall mrmnt~ng m e o l a c k  07 - jam nut n~cp tac le  
01 - a b l e  Connecthng oluc 08 - 90' angle plug 
32 -boa mounl~ng ftcrptaclr B - thru.bulkhead ncrptacle (RPT only) 

SHELL SIZES 8 t h ~  24 
POLAPI?ATIOH COUPLIWC ltve Levway / three point b8ronel 
SERVICE CLASSES A - general duty G - eland nut lor irchtted cable 

B - general duw with r t n ~ n  n l i e l  1 - gland nut w ~ t h  s l ra~n re l~ef  lor i u l e l d  u b l r  
E - lrommet a r t  P - pond 
F - m m e t  srrl with strain n l i e l  

~- -. -----. ---------- - - 

~ l & t r ~ c a  ~ a t a  ' 
NUVSER OF CO3TAtTS 2 thru 61 1 3 l h ~  61 
W I R E  SIZE. & i - G  16 l h r ~  24 16 I h N  24 
COYTACT TER11IN4flON solder 1 cnmp snrp-in - 
CONTACT RATING SIZE - RATED AMPS TEST CURRENT 

7 r; 7 s 

375 
550 170 

COAXIAL CONTACTS I - I RC 55/U. RC.59/U. RG.62/U. 
RC.195, J .  8nd RC.2Jj/U 

I 
- 

S t a n d a r d  Mate r ia l s  a n d  Finlrhes KPSE/KSSE KPTH 
SHELL I KPSE - alumtnum JV. conductlw o l~ve drab chromrlr o n r  cldmtum 1 steel r l ec tmde~ar r td  l i n  m r  - - 

l t n~sh  per C 1 P.416 u d m i u m  
KSSE - alum,nun allor black non-ductin r lulni l i te flnfsh 

INSULkTCR 60 score @fern pgl,;hloro~rene compress~on ~ l a s r  
CROh'UfT AND S U L  60 shorr ~ l r e t n  ~ c ~ y h l o r o ~ r e n e  - 
CONTACTS CODW 8110~. to ld o n r  o l n r  olatr 
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i TEST DATA i !: 
: i  

i > 

tlT CANNON ELECTRIC 

MAINTENANCE AGING 
Para. 4.7.5 

# 

THERMAL SHOCK 
Pan. 4.7.6 

INSUIATION RESlSTAIiCE 
(elm. temp) 

Para. 4.7.3 

DIELECTRIC WITHSTANDINb 
VOLTAGE (sea. level) 

Pan. 4.7.4 - 
DURABlLlM 

Pare 4.7.9 . 
VIBRATION 

Pat*. 4.7.11 

-. 

SHOCK 
Pan. 4.7.12 

INSULATION RESISTANCE 
(after vib. & shock) 
Para. 4.7.13 

#31STUkE RESISTRPCE 
Pan. 4.7.13.2 

SOLVENT IMMERSION 
Par*. 4.7.14 

CONTACT RESISTANCE 
Pan. 4.7.2 

INSERT RITENTION 
Para. 4.7.15 

HIGH ALTITUDE IIAMERSION 
(per MIL-C-265008) 

COWACT RflENTlON 
(5 min. test) Para. 4.7.16 

SUT SPRAY h!IL.STD.MZB. 
Method 101A. Condition 0 

AIR LEAKAGE 

TEMPERATURE RANGE - 
CONTACT INSERTION AND 
MTRACflOt4 

Q'T&dTa!.ypj'j' ' &*J 

Engaging and disengaging torque (in.Jlbs.1 Ilmlts were satisfactoq within those specified for shell s m s  ~nvolved. 

SheU 
Size 8 10 12 14 16  18 20 ! 2 2  24 
Engaging 
Torque (hlax.) 8 12 16 20 24 28 32 36 44 
Disengaging 
Torque (hiax.) 1 1 2 4 4 5 6 7 7 

Contact insertion forces measured on 20% of contacts. but not less than 3 contacts, of each connector for size 20 
r o d  size 16 contacts, do not exceed 20 Ibs. at the ninth ~nsertion. 

There was no evidence of crackinq or other damage detririental to connector operation after exposure to 5 cycles of ' 
temperature change from -55.C to +125*C. 1 hour oer cycle. r ivided equally between temperature extremes. --- 
While applying 500 VDC lor  250 houn at 125'C. the insulation resistance was greater than 50 megohms behveen all 
adjacent contact pain, shell, and i ts closest contacts. lnsulatlon resistance was greater than 25 megohms at 105OC 
for 1 0 M  hrs. 

There was no evidence of breakdown or flashover with ISOOVAC applied for 1 min. between 6 pairs of adjacent 
contacts and between contacts closest to shell and shell for Service Rating 1 and 23OOVAC applied in  the same 
manner for Service Rating 2. 

Then was no evidence of mechanical or electrical damage to  connectors after 500 engagements and disengagements 
as in  service. 

With contacts wired in  series and monitored for continuity, there was no mechanical damage and no electrical dis- 
continuity greater than 10 microseconds. Connectors mounted and mated ES i n  service and vibrated through a 
range of 10 cps to 2K.cps for 20 min. i n  each of 3 mutually perpendicular axes at a double ampl~tude of 0.06". or 
151's max. 

With contacts wired in  series and monitored for continuity. there was no mechanical damage and no electrical dis. 
continuity greater than 10 m~croseconds while the connector was sublected to an 11 millisecond. 500 mechan~cal 
shock in  each of three major axes. 

With W V D C  applied to mated connectors. insulation resistance was greater than 5.000 megohms between each 
pair of adjacent contacts and between shell and its closest contacts. . 
With SOOVDC applied, insulation resistance between any two contacts or any contact and the shell was no less than 
100 rnegohms while mated connectors werr exposed to the followtng high hum~dity environment; 10 cycles. 24 hours 
each, i n  hurnid~ty chamber adiusted to  cause ( densation at prescr~bed intervals. 

-.- 

Engaging and disengaging torques and dielectric withstanding voltages were within the limits prev~ously indicated 
after unmated connectors had been ~mmersed in av~ation hydraulic f l u ~ d  for 20 hours followed by 1 hour drying i n  
free air. 

For site 16 contacts, minimum voltaue drop was less than 50MV with a DC current for 13 amps flowinf. and for 
size 20 contacts, the corrcs~ond'nu vo l t~ue drop was less than 50MV with a DC current of 7.5 amps !lowing. In 
aCC0rda~e with MIL-STD.202. Method 307. 

Inserts within wired conne-tors (less grommets and endbells) did not dislodge when sublected to pressures of 75 
asi on each ~nsulator face for a per~od of 5 seconds. 

Wires and mated connectors Immersed i n  50% salt water solution 
Pressure reduced to 6.000 It. ait~tude (5.41 cm H E )  and maintained 
foc 30  minutes prior to measurement of tnsulat~on reststance while Mot applicable to  K?Sf  
still immersed in salt solution. In no case was insuirlion resistrnco 
found to be less than 100 megohms. 

In  no case did ax~al contact displacement exceed .OlY I C I I  after the application of a 5 Ib. preload, followed by aopli. 
calion of 15 Ibs. and 25 Ibs. axial load at enq3glnR end of size 20 and 16 contacts respecttvely. Dls~lacement is 
measured alter a minimum of 5 seconds and wh~le still under load. This test does not apply to KPTM connectors. ----- ---- ---- 
No d s m a n  or unacceptabla :ncrease in  contact reslslrnce alter mated sample s u b ~ t ~ t e d  to 48 hours of salt spray. 

30 psi differential at -67'F (KPT only) - l e u  than 1 atmosphere cubic inch per hour 

-55'C 10 +12S°C - 
Insertion force does not exceed 20 Ibs. fxtradion force docs not exceed 20 Ibt. 
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Drawln#s not to acal.: 

ON TACT AR R ANGEMENTS ::::Z::tA?F;::::t:?wn V 

A * O  A + O  O A * A  A . * * A O  J 
f M B r' 

* A 0  r *AO 
8 3  0.33 12-3 8-4 ?.45 .I 

CONTACTS 2.#20 i 3-X20 3 d m  3.616 4-=20 5 . 2  16 
SERVICE 1 1 1 2 1 2 

- - - 

A . * e  2 
A 0  A . * '  A . + O  ' A e + * A O  • • • 
10-6 10-98 12-8 16-8 UA2 24A4 24A8 24A9 

CONTACTS 6 x 2 0  C t 2 O  ; I S 2 0  6x16 l e 2 0  1-ft20 1 e 2 0  ' 1.X20 
SERVICE 1 1 -  1 2 7.RG-195/U ~ ~ ~ . : ~ $ ~  7.RG.S9/U or .62/U 7.RG .223/U 

iy- 
\ 

20.16 
CONTACTS 8-,"20 1 6 4 1 6  

4 4 1 6  
SERVICE 1 2 1 2 

COMTACTS 

SERVICE 



. y r  & - L a  . * * . p a r ;  r p ~ , u .  b 

k i~ q;;;,N;?i Fk;i, :. 
c;f Pi j38 ;!~r&!fl ~ ~ @ . ~ ~ b , ~ ~ ~ ~ , l ~ ~ ~ ~ $  A c&@@ r h  

t 7 t - . ' -  2.2 

g9lrJI 

C CONTACT ARRANGEMENTS . , 

41-#20 CONTACTS 
I 

1 1 1 1 SERVICE 

A A e * * A  
2241 22-55 24M7 24-61 

55-SL20 2-#12 61.820 CONTACTS 

1 (f2Ws): 2 (616's) 1 1 1 SERVICE 

. . . . . . .  - - - . ,-. - - - ..................................... ............... . .  - -?- 
LEGEND i .. 

"+ ! A KPTlKSP * KPSElKSSE 
b 0 KPTMlKSPM A Authorized per M1L.C-26382 (NAW) t * KPTH '(hermetic) 0 Authorized per SCL-6019 (SIGNAL CORPS) 

. - i 

! 
i NOTE: Red symbol indicates "Preferred" contact arrangements, featuring 

short lead-time availability. ! 
. . . . . . .  t. ,, . ,....-,.... :-: . . . .  - . . . . .  -.---.-------.., ,.- - . -  ........- .......-.. . . - A  

. . 
.. - N 

ALTERNATE INSERT POSITIONS 
INSERT POSI~ON fha dlagrarn a t  M a  la11 md lca tn  altemat* i~rsert po l~ l ions.  The sir  
(Face view o f  positions (V. W. X. Y.  Z and Normal) d11l.r In deqr*. YI rotallon l o t  
glft Insart) varlous stzrs and arrangements. For Ihe exact d e ~ f e *  01 rotallon. and 

fw lha l ~ s l  o l  contact rrrangemmts m d  allernate poS1t10nS \vaalable. 
refar to Vie tabulal~on b l o w .  

n o .  or 
'SnEU CON. ARR. DECREES Or ROTATION 

SIZE TAClS NO. V W X Y L  
2 8.2 - 58-112 - - 
3 8.3 ' - 60 210 - - 

. 7 0 . 3 3  - - -  
4 8 4  - 
6 10 6 - yo - - .- 

lo 6 10 98 - 90 I80 240 fm 
2 1243 - - - - -  

- - - 180 - 
. - - so 112 fa-191 .-.-.-- 

10 l 2 . B  - 60 155 210 295 
S I 4  5 - 40 92 184 ,x 

12 14 12 - 43 90 - - 
14 I 5  I 4  15 - 17 110 5 234 

II I 4  18 - . -- 9 1 r 2 1 r  lLO-- 
1) 14.19 - 30 165 I - 
8 IC 8 - 4 152 180 311 

I t r l  - S 8 - 7 7 0  
16 :: 1 ~ 9 9  - ' 6 6 7 6 - 1 ) ~ T  

26 16 26 - 60 - 215- 

n o .  01 
DECREES OF ROTATION s n E u  con. Ann. 

SIZE TACT$ NO. 
11 1e-.11 - 62 119 241 340 ,, 28 18.?8 - - 
30 I 8  LO - I60 zi-%k-% ---- 
I >  1P 17 - RS l i A  ? ? 2  255 ....... - - . - . - . 

IS 20 i s  - :3a :IS 311 3 r r  - -- 
io .24 20.24 - 267i-l:16 

39 20 39 - - -- 63 144 252 331 
41 2041 - 45 126 2 3  ; 
21 22.21 - 16 1J5 I t 5  3 9  
32 22 32 - 72 1 4 s 5 7 9 3 -  
3 22.34 - r T 4 i  2 1 1  l 3 r  
36 2? 36 - 72 144 215 2 b h  

41 22.41 - 39 7 1  149 [% 
55 22 55 - 30 142 226 314 
I 25A2 - - - - -  
I 244: - - - - -  - - - -  -- - I 24rn- - 

u l-'?? - - - - -  
11 .'A31 - 
57 24451 - - 61 24 61 - 9~~~~~ 

Rad nunbrn ~ndlcrl@ cenlrcl rrrrn~rments are i o l  la 
YIL.C.26482. 



I WALL MOUNTING RECEPTACLES 
KPTOO/KSPOO/MS3110 
KPTMOOIKSPMOO 

RECEPTACLE ASSEMBLY 

KPT 

/ TERMINATION ASSEMBLIES 
'$ 

TYPE A TVPE 8 AND f lYPE E TYPE G TYPE J TYPE P 

TYPE L TYPE J 
Lc 1 Be hnFCa& ,A D, L 1 k TYPE C 

b Ir 

WITH Tt: dlNATION ASSLMULIES f 

Shrll  
Site* 
a 
: 1 
12 

I 
1 4  
16 
18 
20 
22 
24 

I 
i 

T I P €  A 
IA D A L. V Thread 

MIX. Mcn. Ms: Clwls ?A 
,590 335 1 444 1/2>3LhfF 
.711 ,466 1 444 S/3.?UUFIFF 
,834 .591 1 444 3 /J-zO! 3-f it' 
970 .705 1 4 4 4  7 /8  2CllhtF 

1.068 ,830 I 4 4 4  1 .2O_UhfF 
I 2 1 6  941  1 4 4 1  1.3/16 IBUNtF 
1.3!2 1 0 7 3  1-!28 1.3/16 1 8 E E F  
I4F,? 1 1 9 8  1 2 3  1.7/16 1bU:ilF 
1585  1 3 2 3  1.738 1.7116 l 8UNf f  

TYPE B and F 
k r  C Gwr Ha b# 

ME Thd. Mln. Mon. Mas. Max. 
552 6.32 2 3 4  . l l S  ,760 1 7 7 6  

7 6 32 297 . I 7 8  820 1.716 
102 6.32 422 .302 960 1 7 7 6  
927 6-32 ?L ,365 l GO 1.776 

1.052 6-32 .609 .(YO 1.130 1.896 
1.161 8 32 .740 61s ! 390 1.899 
8 6  8 32 ,740 - 615 1 390 1 9 7 0  
1 4 1 1  8 3 2  . 928 7 4  1.570 I& 
1 536 8.32 .?a4 ,790 1.700 1.970 



0RIG:NAL PAGE IS 

c OF POOR QtiAL!TY 

7-- . -  - 
- . . 

PLUG ASSEMBLY WITHOUT TERMINATION 

CABLE CONNECTING PLUGS ? ? 
KPTO1 /KSPO1 IMS3111 I 

KPTMO1 IKSPMO1 
KPSEO1 IKSSEO1 lMS3121 

?no 
RUG ASSEMBLY 

-1 
I 
I 
I 
I 
I 

-a- 
\ cnouuer son 

1 l l t S  c L r 
C.O..Cl ro* 
TVlkl A. a. 6. 1 L 

K~/KSP/WTMlKSPMlI(PSE;KSSE KPT 
Ska 

KSP 
A U L Y 9 Y Z X Q Thread 

SL.. 2.W Z 010 Mu. %.305 Clara 2A M u .  Wax. Max. Ms.. 
'8 .411 .520 -848 .425 7/16-?8Ur(EF 8:s - .958 .4a3 I . 5 ~  
10 .W .530 .MI .425 91:s Z!-'j>€F .954 1 6a2 I .a83 .5!L- 
l2 -148 .530 .W J--.- 11116-t4U%EF 1 S l l  l 176 I .!83 .!!! - 
14 - -873 .a48 .42S 1 3 ~ I ~ ~ X E F  1141 1.270 .a83 5 14- .530 ---- 
16 .338 .5iO . U 8  .4:5 l S l ~ 6 . 2 C u ~ f F  , 1234 1.364 ail3--- 514 
18 

- -  
1.123 .SO . ~ a s  . a t ~  I- 11_1l~;15EF 1 . 3 ~ ~  1 . ~ 5 8  ra, , 574 

a0 1.248 .650 1.055 . H O  I -  3/16-16g!.E_F 1.453 I 5 8 i  
22 1.3'3 .650 l.CSS .540 1- Sfl6-1BdhEF 1.578 1198 
24 I 1.498 .&a3 1 055 .5?3 1- 7116.18USEF 1203 1 832 

- A  T I P E I A N O F  WP€ E NPE G T W E J  W?E? 

r------- _ _ _ _ . _ . _ - .  - . -  . . . . - .  -._.- - - -  . -. - 
- WITH TERMtNATlON ASSEMBLIES 

-! 
I 

I TYPE A TTPE 8 and F 
Ynll Ba 01 La V Thnad B a  C br Ca Mu Lr 
f ix* .  vat. Mbn. M u .  C'JSS :A Max. Thd. M .n Man. UII. MII ' 

U 5')0 335 1414 I;Z.:S:?EF 552 6 31 .Z34 ----- 
SO .?IT .456 I 434 5 $ 8  ::;\EF 6 5.32 2Y- . I78 a : ~  I 776 -- 
12 8U 591 1444 3 ~ < 3 ~ N ~ F  ] a32 6.32 422 2 950 1 176 

I C52 6 32 
1 161 8.32 

&. 

IrT CAWON ELECTRIC 



BOX MOUNTING RECEPTACLES 
KPT02/KSP02/MS3112 

.KPTO2/KSPMO2 
1 ' ' " .  KPSE02/KSSEOZ/MS3122 

ORIGINAL PAGE IS 
OF POOR QUALITY - 

RECEPTACLE ASSEMBLY f 

SOLDER 
KPlOUUSPOZf Us31 12 

. _ _ _ _  . _. _ _ _ ._,. ..- . ----. . -- - . .. . .  -- 
RECEPTACLE ASSEMBLY WITHOUT TERMINATION -'- .I 

I 

KPTIKSPiKPTM,' KPTfKPlM/KPSE U P 1  KSP/USPM/KSSE KSP 
KSPM/KPSE/KSSE 

; M  l o  5 P I M ~ I  f Z K  005 HJX = 010 -- Y C:S (TP) Ma1 f 2 T 005 UJX. I .  

- I 

k e  c a ; . ~  4 S and 6 for o::erana burnkr ulorrrul~on. . (MYCJ located mUnn .00S d (IP). 
hot 8.r r :  e In KPSf.il(SSE _ _ _ _  . _ _  -_- . __._.-a_-. -- - - . - .  - -  ------.--= 

THRU-BULKHEAD RECEPTACLES 
KPTB/KSPG/MS3119 

-. _ . - - _  . . . . . .  _ . . .- - --.- , ----. -.-.-.-.- 
RECEPTACLE ASSEMBLY 7 

S a  w a  4 kc a d a ~ n #  nnlr ~ m f o r u t m  md prn 10 and 11 kc emwt uny.ru8. @INYO k a t d  mtbm 005 .) (in 



CFE TECHNICAL DATA 

Connector, Rectangular, Rack 
Mount 

Connector, Rectangular, Rack 
Mount 

Connector, Rectangular, Rack 
Mount 

Connector, Rectangular, Rack 
Mount 

Connector, Rectangular, Rack 
Mount 

DC- 37s 

DE-SS 



GENERAL INFORMATION 
The C i n c h  Origirul D Plug utilizes a two-piece 
nylon insulator housed in a variety of five basic 
&ell sizes: E. A, B. C, and D. These shell sizes 
contain 9.15. 25.37. and 50 #20 solder pot con- 
tacts respectively. Standard contact terminations 
accommodate up to #20 AWG stranded wire. 
Current rating is 5 amperes*. 

The keystone shape of the shell assures proper 
polarization. Coupling is by means of friction; 
locking acwsories are available. Also available 
are shells with float mounts. 

With standard nylon insulators, operating tem- 
peratures range from -65°F to  +250°F (the 

I limiting factor being ?he insc..ttor material). 
When P (C7) or (C33) disllyl phthalab insula- 
tor is substituttd, the operating temperature 
range is from -65>F to $275'F. 

MATERIALS AND FINISHES ' ; 

SHELIS: Steel. cadmiur1l plated with yellow chromate supplementary coating. 

PIX COKTACTS: Bras, gold plated i.00003) over silver plate (-0002). 

SOCKET CONTACTS: Phosphor bronze, gold plated (.00003) over silver plctte (-0002). 
I 

IPII'SULATORS: Nylort, two-piece 

FLO.L\I' %I OUKTING 
RILZTS k WASHERS Staidess sta-l 

For Ii.iting of app!icch!c sprcificat;ons see page 20. 

1 PERFORAIAKCE DATA 

f VOLTAGE RATING: SCT tnbulnt;m 011 p7gc 20 

1NSUI.ATIOS RESISTANCE: Grtaatt-r that1 5.0W) nlt~gohr~~... dctc\rn:ir~t-d in accord.~ncv with 
hY 11, Sl'I)-2rl'..\. Slcthtd 302 

I MOISTURE REPISTAh'CK: E x r t ~ d s  twt rtqi*irrnirnts of hl11,STD-202.4, hlrthcwl 106. t 

Excrrdc tc..;; rtquirr-riit*rit.s of hllI.-Sl'1)-3Y2.4, hlcthcd MI, 
Condition 1% t 

COHHOSIDN HESISI'AKCE: E x ~ m 4 s  rt.quirr..l . . r ~ t s  of !%> hour QXprSl'rt* to ~-111 spr:iy in 
act.ord;~!i..c *it!) h; I I .  SI.1) >-)?A. h!tb1t\rhi 101 A.Cnnditirm t 

1 tAs rcf-.-c-r.,.,.ti i r :  .ill/ C-$:;ff/l 
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ORDERING NOMENCLATURE 
D A  -15P(C33)  

s - 2  

b ~ o d i f i c a t i a n  Coder 
Contact 'Qpe 
Insert Arrangement 
I Float n~ount 

Shell Size . 
I Prefix 

I NOliZENCI..ATIJRE EXPLANATION 

I PREFIX * r ; s  id~ntifimtion. 

S!iKLL SIZE Five b2;;c sl~c!l sizs: E, A, B, C. D. 

I. FI.O:\T GOUKT S t a i n l ~ s  s t t d  ws~!wrs ::nd rivcts. 
1 ISSEHT ARKXSGESIENTS See below. 
I a COST-4CT Tl-PE P for pin; S for socket. 

COVT.4CT (F33) 
'I'hIZ!\l ISATIOSS' 

SHELL (F115) 
ISSCLL\'MRS ((27) 

(C33) 
(F114) 

COSTACT FINISH' (-4106) 

(A1151 

(A125) 
NC)S-5!.\GXEl"IC -?a1 
1'1-LTG 
!'R!S'I'ED CIRCUIT 
TERSTINALS 

Tapr-rtd terminals (available in Nylon inserts 
only) for use with AMP $37 tapered sockets 
With $4-40 clinch nuts rear mounted in flange rivet holes. 
Didlyl phthalste, z c k t r n  filler. per hllLM-14F, n-pe hlDG. 
Diallyl p!-~t!islate, glass f ikr filled, per h11LhI-19S33, ripe GDISO. 
Nylon front i n ~ ~ l a t o r  cu:n!.in,:d with (C7) r w  i-.;ulstor. 

Heavy hard gold plzte ( . O w l )  Q\.er mpper fish. 
Havy  hard gold plate ( 0901) over silver plate (.OW21 

H e a y  soft gold plate (.0001) over copper flash. 

Non-Magnetic version include-s xtft rolled brass s5ell 2nd Nylon 
insulator. Brass rivets and wnshers are ud for float mounting. 
Terminals . O M  aameter by -093 nominal hegond larricrs for cse on 
boards of -062 nominal thickness. For m t e r  board thickn-ses con- 
sult fadow. 

ORDERING CODE WUYBER 
WELL stlt - ! FCJ) I ~ C R  s a c ~ n  
(Nslon insulatorsl 1 . 1 

(C7 insu!a!ors) 
Aii Sttell  Sizes I - 1 c t I  - 1 C t  

YtSERT ARRANGEMENTS 

rA t r  v:rw 
Plh IhStRl 

rhct  VIEW 
Plk INS117 

suru stn 
NO Of CONlAClS 
CD((lhC7 S I Z I  

CINCH D-SUBMINIATURE CONNECTORS 
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All 1:lr a - . t x  arr : 010 unle\> no'r3 o t 5 r . r  

011-ie'i. ;?s 6 an: D are r r e l r ~ r e d  as ouls~Ce dlrnens.3n~ at  the ba:tm of the dra* 

SI:ELTJ Ij3'l'II FLOAT BIOUNTS* 

I- A Z.0'5 - +I 

--. ,---. . 

.032 
TW'3  MTG H O L E S - -  

DIAML 1 KA!. .086 DlA i-z: 
FLOAT 

*LC! I I@ pa* N - r  In 
thr I F  -.: tai ' C  !or Fgcd: 
Yaunti  (EI DLF 3P, 



ACCES . . -. -. 
ORIGINAL PAGE is 
OF POOR QUALITY 

ACCESSORY CHART 

ACCESSORIES 

. . 

+ '. - 

JUNCTION SHELLS 
MATERIAL: IQW c a r b o n  ateel  

19678 F I N I S H :  Cadrniumpl;r tr ,  ye l lowchromate  
STRAIGHT CLA3IP C O I t I ~ O S I O S  HFSISl'ANCE: Pasws 50 

h o u r  exposure to salt  spray i n  accordance  - 
C . .:*. w i t h  LII1.-SI'LI-202.4, h l e t h d  101A. C o n  

I Y -  - -- c--" -. ditiorl R .  
Or6.f N u m k r  Ilo d Cable locl.ng 
bl Sh*11 SIZ* kr-r  Rqubred A C E F 6 
DA 13678-1 2 1.531 .500 1.312 .2% .312 ,649 
DB.19678-2 2 2078 ,500 1857 296 ,796 ,640 

- :> 3: --. DC-19678 3 3 2 718 .500 2500 ,296 ,697 .643 .. .-:-.-.r; i -- - -.- -- - --2----Y--..--- ------l DO-19678 4 3 2 625 .609 2406 390 687 .703 : 

I 
- - . - . - . - - ..--. -----.-.-- -CC-CC---rl 

7 MATKit IAI . :  Lou c a r b o n  s t e r l  
ROi.-XI CLAI\!P I F l h ' I S t 1 :  Cadn:iumpl ~!+. .c. l lo\r  chron::\:v 

COK1tOSIC)S HF.SISTAi\;('t-.: Pa.;.-...: 50 
h o u r  exylwurc t o  s.llt spr.iy in accord.~nt .r  
w i t h  h l l l  -S'I'I)-202.4. h l e t h o d  101.4.  
Contiit i o r :  r! 

r - :.. . - 
? .r >:-a 

i - - - . :-a* * - - .. . w-L 

I r.. -. ' . L t ' ." - All tolrrancrr ar t  5 010 unless note3 o f h r n , r e  
Order NumSrr 

! 1 t by Shell So.. -. . !-.~.--.. -:. - - 1 -- A B C D E F 6 
I .  1: -. 

r .  : +- : 3 4 .- ../- . , ,  .?:. .;.:, , -3 : DA 20951 1531 ,500 1312 406 98J 125 1031 
InT j I i +!--. - .  - . - -  . j  ! : EX~S? 2073 500 1 8 5 2 5 9 3  1515 .la7 106? 

----- - - 
. ac. , DC 70963 2 718 .X3 2 500 ,718 2 171 250 1062 -- 

--  . - - - - - -  .- -..... -- . - - -  00. .sJ 2 675 609 2 405 81? 20'33 312 1065 ,; - 
- - ,-.- - - .- --- --..--. - 

MAT&HIAI.:  IAN c:rrhon sttkcl 
D:;I:P. SI'EhlCKT CLAhIP 

/ F I N l S l l :  C ~ d n ~ i u r n p l n t t . .  y e l l o w c h t o n ~ n t e  
COt<ttC)SION HESIS'I 'AKCE: Passes 50 t 
h o u r  ex  c,>urt. t o  salt s p r a y  in arc-ordance. i 
w i t h  h h 1 . - ~ 1 ' 1 ) - 2 0 2 : \ .  h l c t h o d  101.4,  .- . -- .  -1 

, * ,  .. .. Condi t ion  R.  
Order Numbrr 
by She11 Sure A B C D E F 6 H i 

D94CS7 1203 -484 984 ,578 375 373 .753 1 ?IS ! -- 
.- ,.._. DA 245.,8 1531 . 4 ~ 4  1311 518 ,713 3i2 . 7 ~  1 ?>J i- - ------- -- ----- - l a  

-. .- >, OR --.. 24659 2078 -- 484 1857 - . -- 578 1000 31? 1 Dt~l  I 521 
DC 74vn 2 718 ~ P J  2 50~1 5 7 8 - - i T K ~ - 3 1 ? i  OcG i 53i ---- -. - - - - -. - . -. -- - - -- . - - 

.- DO 24621 2625 593 2 406 68: 1406 405 1 125 1656 j 
k 

- .  . - - - .. 1 M:\I'El~I:\I: I.nu cnrti61n s!c t.l 

$ . i ;  ]:ic.j;.;- A y < ; !  L, F I N l S l l  C .~dnl iun ip l  ~ t t . .yvI l~*\ \  t.hrurrintt* 

c o l ~ l t ~ ~ ~ l o s  l ; l ~ : s l s l ' : \ s ( ' k : ~  l',*A.t> so 
i- ' '"- hour rxpqtsurt. 11) s.111 spr.ly irl nrt.41rtl lncc  

.. .- - w i t h  h1li.-S'l'1)-L'O_':\, hlt,tl~c,.l 101 A .  

. . i Condi t ion  I \  
Order Numbr: 
k Shell Strr --- A B C E F 6 H 

I ---- 
Df 19917 5 1203 718 98A 437 437 466 281 --- --.--- I 5 )  , .  . - -  .. . .- - 

' 1  " 1 .  I- c - - - -  -! ,, DA 19911 1 712 i 3 1 ?  431 431 - 4 F 2 8 i  --- - ---. - - . - 
DE9911 2 7 078 96s 1 8 431 6-5 - --- b€z-- 2E: 
DC 19911 3 z 7 i R  I -  I 4 - -  a! : 46:. 281- 
G, , i e , i ; 3 . -  -. 

~ . - . - - -. - . . . - .- -- -- 
.- . - . . . . - . - - . . . . - . d  

261.) I 150 i a t r ,  56: $it 531 34: - - - - - - - -  -- . _-___-.--I__ -.-- 

Lll ' ' J  :# v! t ya *  IU,.:'~:? l h (  '! h e \  a!%? avatlah'* Con.blt 

/ far.' ,, fC, fd,tb*r mI.,:FJ' J 



PG'r'rJR'G SblGLLS ORGINAI. PAW (( ACCESSORIES 
OF WOR Q U ~  _ *-.. --c- - -6- -.. - 4--. - 

31 t \? ' l :IIIAL 1 . o ~  c.irbun >,eel 
FIX ISII. C:id:,litrrn i~l.iit.,vc~llo\\ chromate 
CO;:HC)SIOS Rb5lSTANCE:  Passcs 50  
h l u r  ~\;\1~stlrr ta  s.711 spray in nccctrd:~nce 
w i t h  M IL-STD-:'O?A. h l c t h o d  101A. 
Ccyr~d~ti~bfi B. 

M.4 TEKIAL: Lou carhen strzl 
Fi X l b H :  CeRrniu!n pI.itt*. ~ V I I O H  cllr<t~lr:ite 
CC)liHdSIOS HESISI 'ASCE:  PA~w?; 50 

O.'r R.- brr 
b, !hell C.m -- A I C " D E 

588 Dh 19378 14 1531 .SO0 1312 --300 
~ 

DB105:8]5 2 5 1 8 - - - 5 & - - - -  
- - .. 1852 333 

2500 300 1750 0 ~ ~ 9 %  1 S 273 5%- _- - - - -. - 
DD 19678.17 2 625 609 2 406 390 1750 --- 

DUST CAPS 
0 :  I Tor L'so 
by :.ti1 s.r* 
-- 

1z1h - A I C D 

D! 59 20 - . - . - .. Df 9s ESC 627 362 295 9P -- -.7 C9- -- a7-- - .'S4s 
DC 20 ~- -- 
@h 59 20 DA 15s 1 0 2 2 - 7 9 5 5 - 3 c 2  - 295 
. . - -- - -- - - , 0771010 -. -- 

DR 63 20 DA 15P 412 .345 

All 1o'r:ar.n mrr $ r l c  urlr,, noltd o l b t ~ o s a  

SCREW LOCK ASSEMBLIES 
YALE 

hlA1'ERIAL: Clip: sheet steel. Hardware: 
ccJd rollvd s t r r l .  
FINlSl4: C;~dn~itrmplatr.yc~llowchrcrrnate 
CORI~L.SION IIESIS'I'ANCE: Passes 50 
hour cxpusure to  salt spray in sccc~rdance 
w i t h  h l l L - S T D - 2 0 2 A .  h l e t h o d  101A.  
Condition B. 

FEMALE 

MATERIAL:  Cold rolled stpcl. 
Flh'lSkI: (la~lrnium plate. yc-llow chromate 
CORHOSION itESISTAKCE: Pas.ws 50 
hour exposure to salt fiprny in accordance 
w i t h  M IL.S'I'D-202A. M e t h o d  101A.  
Condition B. ror mu 

for  mse r ~ l h  plu: and 
r ~ l h  vlv[ lunclton ShOll Ofd*r*.;.?bn T I P .  SII* 

- 
Yes 61clclt-2 remrle Dt .  DA. DB. DC. DD Ye$ 

~ % 4 1 9  Male DL. DA. DB. DC - - - .. --- -- Y e  No - 
DTut19 16 Wale DL. DA. 00. DC ----- No Yes ---- 
6 ~ : ? 0  Male LID -- ~ - - Yes No - .- .-- .- 

D20410.12 Hale DD ---- 
No Yes -- ---- 

kOllS I l l  An Ir urh/jpund Ilnnrlrb and 4 ~dl ' ~ . * m d  
tmlrl mastmum (oqw d u r q  c\wmt>ly w 
r-d m r r m  krk &.rmMm 

(2) For m. n 4 n r t ~  rt 1%- 
m 4 l  -v. 

MALE 

FEMALE 

a FOR SHELL SIZES Dt .DA,DB E DC 

-. 

MOUNTED POSITION 

I I-""" 
- Y c m * : 1 * 1  
M lJ  

- 7 %  * a . w ~ m c - z a  

CINCH D-SUBMINIAl-URE CONNECTORS 

/19 



CFE TECHNICAL DATA 

Computer Conversions Corp. (51086) 

Converter, Synchro to 

Linear DC 

SLD 214L-1 



6 (COMPUTER @ =ONVERSIONS 
~ORPORATION 

ST NORT HPORT. N.Y. 11 731 - 516 261-3300 

SYNCHRO TO LINEAR 
DC CONVERTERS 

SLD SERIES 
DESCRIPTION -+FSk 

The SLD Serles are low cost, hlgh 

accuracy, minlaturesynchroor resolver 

to linear DC angle converters designed 

fcr mil~taryand ~ndustrlal control appll- 

cat~ons They w ~ l l  accept any three wlre 

synchro or four wlre resolver input and 

convert 11 into l~near DC voltage pro- 

port~onal to the lnput shaft angle. Virtu- 
ally any scale factor can be provlded 

Unlts that can track input rates 

Smoothly up to 144Oolsec are ava~l- 
able Both full ( i 180") or llm~ted angle 

(*go") models are standard. Th~s 

serles ot converters is +nsensitive to 

signal and reference ampl~t~tude varia- 

tlon. Standard accuracies are ~ 6 ' .  
15' or * 30' of arc Extremely hlgh 

accuracy units that malntain 6' of arc 

error. even over the full temperature 

range, w~th  no input velocity errors can 

also be prov~ded These features make 

the SLD Ser~es the smallest, easlest to 

use and most accurate units avallable 

In the~r price range 

FEATURES 

In4*nlte Resolut~on 

Limited Angle Un~ts requlre no 

reference 

Insensltcve to Input ampl~tude vari- 

at~ons 

Accepts bl-d~rectlcnal Input data 

HI Accuracy 

Mult~plexed units avallable. 

Synchro L( Reference Inputs Trans- 

former Isolated 

Sampling & tracking units available. 

No adjustments reau~red 

' Repairable or hermet~cally sealed 

units are avallable. 

Output shoR ccrcult protected. 

PAGE Is 

SPEC1 FlCATlONS 
at 25' C. Full h g h  

lH~.Aauruy 
MODELS Full AMIO bmtud*nJ. TrvLiwl 

I 
-. 

400 Hz. SL0214 SLO214L SLO214T 
- - 

66Hz - SL0216 SLD216L SLD216T i 
ACCURACY (1) +6 man~tcs of arc 115 m~nuter of arc r 6 mlnutm of arc 

RESOLUTION lnt~n~te Inf~n~re 5 27 m~nuter 
TEMP'. DRIFT .2'1oC .I'lOC (Y'IOC 
OUTPUTS (5) IAl AlOVDC rwresent. (A1 tlOVDC rwrr- 

mg itsOD of ~nput rntlng t900 of (A)  
mgle Israndardl lnout angle 
(01 0 to *lOVDC rrpre 18) Oto +lOVDC rrp- 
senrung 0 to 36W of resentong 0 to IBI 
tnput angle Ispectal) lPW of lnpul anale 

RIPPLE 5mr 1 Om* 5mb 
SYNCHRO INPUT (2) i i.mTKM3 L-L 400 nz 

Into 15K ohm mln L-L 
OR bal~nccd ISLD214-LI 

RESOLVER INPUT 90V RMS L-L 400 Hz 
(RLDI ~nto 750K chm m~n. L.L ' 

balanced ISLO214-HI 
90V RMS L L 60 Hz into 
200K ohm man L-L 
balanced ISLD216-H \ 

I (TRANSFORMER) 26V RMS L-L 400 Hz Into 
ISOLATED 20K ohms man L-L 

balanced lRLD214) 

0 to 720'?!uc (400 Hz1 0 to 360°kec 
RESOLVER or 0 to 14400. I 

I INPUT RATES 0 to 100°~sec I60 Hz1 
LhO HZ! 

LAG ERROR 0025O wrO;sec I400 Hz) O l "  per"/sec I400 Hz1 Nane 
.a1670 ~crO,&Cl Hz] .070 ocrO : -~~  

RE- 26V C 2 ma RMS 400 Hz  26V  @ 5 ma n%:> 
INPUT 121 (SLD214 LI None 400 Hz ISLD214 L I  

--- -. 

1 l5V 8 6ma RMS 400 H z  115VQ 1.2ma 
(SLD214 HI None RMS 400 Hz 

ISLD214-HI 
(TRANSFORMEF! 115VB 15ma RMS6O Hz None 115VQ32ma 
ISOLATED1 ISLD216 HI RhaS 60 Hz 

HI 

I POWER SUPPLIES t15V Q60ma ma& i15V860mae~ +15V990ma 
'31 - 15V B 90 ma ma, -15V 865 ma 

tSV(6015nu 
TEMPERATURE RANGE 

I OPERATING 00C to 7WC 
lSiD214L or H.1 
- 550C to +85oC 
(SLD214L or H-2) 

t STORAGE -55OC to + l25OC 
SIZE IA126.31~ B2"HlAI ' (AI306"x26"x 

318' H HBbn - .  - - 

181 60 Hz un~tj haw (01 4 5" a C 5" 10) 4'," x 6'h" a 
external 1-ansformer x 1" H P.C cord 1" H P C card with 

mth 22 Dm edge 22 prn edge conn. 
connect lSLD214 
LPCl 
(CI  60 Hz unlts (C) 60 Hz unlts 
have arternal hme external 

NOTES 
(1) Accurry W l m  at Z 0 C  we: :lo% wnplltude M d  frquoncy and 

*5% pomr w ~ ~ l y  vnrlatlons Lowr accuracy units ~bllablt 
12) thffermt ~nplt voltrper ind froquoncm na~lrble 
13) Ave11.Me tor tl2V werotton 
14) Other s a l e  factors wmlbble ( I e t5V. 0 to SV. otc I 

ORDERING GUIDE: 
11) b r ~ f v  b.uc rnod.1 dn~rod 
12) Md caorrtlng Ump.ratun ran* 
131 To or* a full mplr (t leOO wale tutor). 11 8V L.L 400 HZ nnchro Input to 

t lW DC WWI unll, operat~ng from 0 to 7WC ucjr Pt No SLD214 L.1 
14) To ordm l Iun~rod (fWI. 90v L L. 60 nr synchro IWUI to i i O V  DC 

ouWu: unlc. ~pnatrng from -6SOC to +850C, uw Pt No SLD216L.H.2 

COMPUTER EONVERSIONS CORPORATIO~J 
6 OUNTON COURT - EAST NORTHPORT, N.Y. 11731 - 516 261-3300 



2 I ai6CL.U IWR 
WUuCf (UOll) (lot uo.4 tor 

U 9 2 1 4 L )  

rn oontc~~cm 
ru rnr- 
1 II 
2 a 
3 8 1  
4 83 

5 82 
6 84 
7 e l 5 1  
8 O I D  

9 - 1 9  
10 o m  
11 I.C. 
1 2  I.C. 
1) B.C. 
1 4  CISE 0.0 

15 -x, I.C. 

.O IO 
D I A .  

. 
PXL CCNNLCTIC~S 

Y1N PUN,TlC# 
1A I . C .  
2I DC PVtwt 
x I . C .  
4 D  DC O U I W  WD 

% I . C .  
w I . C .  
n B.C.  
8J B.C. 

Yr B.C.  
AOL 1.:. 

11n U L I U I  IPW - Y 
1n 1.5. 
1% oc men: .nr 
14Y 8 .C.  

1)s 8 I I i l Y O  S W  - U 
lb? S11:W I B h W  - S3 
1- 8.C. 
1 IC K Y ~ ;  - 1 ~  
Icy 8.C. 
)OI 8.C. 
2 1 1  cn;~nc iw1: 41 
2 RJUYl  O I D  

4 J 

, 
OTHER CCC PRODUCTS 
CCC also mmufacturas 
rvnrhro to DC. dt~tml to 
rynchro. DC to cynchro. 
ruunQvlrr to Dd.r md 
81- to BCD conmurr. 
Othrr cwdrrd products 
ora d ~ d  ctrtr C.1  .'r 
COX',. Uwluo modan 
and ~ d o u m .  md .ngtr In. 
dutors. Spa~ml unio 
mml.b(r on nqur t .  

VlPUTER 
VVERSIONS 
3PORATION 8 wwron coun, us1 normtorr, MEW roRn r 1131 I (SIN #I-tjoa 
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ROTASWITCH' INCREMENTAL SHAn ENCODERS 

Disi 
1 '~'r ,$- SIZE 23 SERVO HOUSED UNITS 

J'~81t&5#kt 
MODELS 814.81 5, 834 & 835 - 

&simed 10 witllstand must industria] environmrnrs, the Sire greater reliability. Standard ~ U ! S P  rates of up 10 2540 pulse\ 
2: vrvo lkouscd units are sealed aminst moisture and dust. ~ ~ V O I U ~ I O "  are a v a i l a b l ~  and these units h a v e  a 75 kHz 
nw?. 1 1 3 ~ ~  a 0.25'' dianleler stajnieSS sttel sflafl, ABEC Class 5 put capability. For further information, please contact our 

orbetterSShall bearinasands5~inMSeonntctor.Availabb ~ ~ ~ ~ i c a t ~ ~ ~ E n g i n e c r i n g ~ ~ a r t m c f l ~ .  
in hcilli sirit- wavc and TTL or optional I1TL square wave, NOTE: Past Rotaswitch custon.trs will find that the ROTA- I 

sin~le or qusdratuse output. the servo models are offered wilh SWITCH SV 800 Series models when ordered with posztiw or 
an optional once-per-cemlution index pulse. This unit incor- negarive HTL outpu L aFe compatible and directly replaceable 
paratcs a solid stale light trni l t in~ diode [LED) source for wit11 dd-style units. 

SPECIFICAT IONS 
Meclunieal 

Yh! s1c.41 C'hataslrr~~tic.~ . . See reverse s ~ d t  
Ut~ghr . . . . . . . . . . .  V nunces max. 
Starr;np I'urque nl 2 5 O C .  0.1 ~ n u h o u n c ~ s  max. 

I0 in~-h-wrnscs H r l  h wdlcd 
h ~ ~ r  ~ n p l  

Kunn~ng Totqur at Y o C  . O.llLj ~n'hclunius ma%. 
(D.9 ~nch+uni-es with cajed 
bearlng4 

d hlulltrmnl of Inerl b . . . . .  1.4 10 ~nchi~uncrs wc? ma%. 
S l i ~ l t  Kofrllun. . . . . . . .  ('ont~nuows ~ n d  revt.rsrble 
Slew Spced . . . . . . . . . .  S.OUO rpm 
Shaft . . . . . . . . . . .  114" drimeter stainless steeI 
S h ~ l t  Luad~ng 

Axul . . . . . . . . . . .  5 lh. max. 
Rddral . . . . . . . . . .  R Ih. max. 

Bcar~ne. . . . . . . . . . .  ABliC Clam 5 or better 
(Class T un speuht order 1 

Be3rlng t~r'c . . . . . . . . .  t b x lo6 =  hour^ n.m. 
r9m 

Electrical 
Codc . . . . . . . . . . . . . .  Incremmtal 
Index. . . . . . . . . . . . . .  IlpirtlnaE. once pet revolulion 
Pulses PPC Re\mEut~on. . .  A5 spec~fied: see Pulse Rate 

Availahilrty Sheet 
Accuracy . . . . . . . . . .  .+2.5 m a ,  o: arc standard 

. . . .  lllumtnatiorl Source 1.E I] 
Scacor . . . . . . . . . . . .  Silicon wlur cell slaad;lrd. Pl~uto- 

transistor ava~la hlr f o r  hrdtcr 
lcnrperatuses and h~gllrr speeds. 

Output SrgnaI 
..... Sine Wave Modcls See curves 

Squ~rc Wavc Ma~Icls 
'ST1 Compa~iblc 
( V ~ ~ = ~ V ~ C + I ( T ; : J  L n ~ i ~ " I " V C C ~ 1 K o h r n .  

L)gic 'W" 0.5V max P I 0 
ma rnax. sink current. 

tITL Comparhlr 
[vcc = 12tdror l5vdc 

. . . . . . . . . . .  2 10';). Loeic"l"VCC@~ 2.2Kohm; 
3.3 k ohm 11 E's tdr. Lnpic "0"' 
0.7V ma\ Qr 1 0  ma mat. rink current. 

Input Powel E q ~ i p r r r ~ t  ( D I I ! ~  b'/ 
HJL Cornparif Ir Units ddc ur + I S  wd~.!: 10G 

?a max. *Gth LEI;. 
Operating Speed . . . .  .; -- ? 5  kHz 

- 20 k1F~ 

Operating Temperature. . u c co + 55OC 
Elcctr~cal Conntdor . . . .  MS-3 1 u2E-14s-5P d H  

. . . . .  Mat~ng Connector. MS3fME-145-55 (ordtrtd 
stparatcly) 

ORiGINAL PAGE 
BLACK AND WHITE Pi-iO- 



-." ----. ", , . -.  

ORlGlNAL PAQC IS 
OF WOR QUALITY 

PHYSICAL CHARACTERISTICS 

I - 1 as0 0,. - - 
IS. 'I - - I  I 

1 iL?; -4$)@\ 

ts/ 

ELECTRICAL CONNECTIONS 
Moddr 814 and 81 5 

A . . . . . OUTPUT A 
I . . . . . MOT USED 
C . . . . . INDEX (OPTION) 
0 ..... VCC0 
E . . . . . OROUND 

Models 834 8ftd 835 
A . . . . . OUTPUT A 
B . . . . . OUTPUT B 
C ..... lNDEX(OPTI0NI 
D ... VCC* 
E . . . . . GROUND 

*POWER fOURCE REO'JIRED 
+S wdc 2 10% on TTL unltr. 
+l2 vdc 2 1OX on dm w m  unra. 
+12 or + I S  vdc f 10% on HTL units. 

I 
I 

OUTPUT CONFIGURATIONS 
(C :put shown CW rotation] 

St ' 4Rf' WA\'L I SINE U*.E - - s: LO * I O \ D u I l  CICLI 

FREQUENCY IN KHz 
SlNE WAVE OUTPUT 

-' - s c ' * ~ r ' ~ r l c  r w ~ r r r c  

835Jm 
m 

O~ADL. -J* I  O L T I ~ ~  
1 . .  C W 0 . -  I., 

JI INDEX 

MODEL DESIGNATION 

-j ~ U T . ~ S . ~ ~ I C , ~ ~  ~~m 
/vv\ 

owonawns OU-~UI 

INDEX 

- 
A s  sln~rf~(hd I - Iitdcx B - .2497 L -  LEI) P - Pt~ i~ to -  

(@ptrc,nal) trans~stor 
E - Solar cell 

81 5 . . . Slnplc square wave output 8 14 . . . Sinylc sine wavc output 
835 . . . Dual square wave, quadrature output. 834 . . . Dual sine wave. quad~aturc 

+*Line Driver o ~ t i o n  i f  reauired. 

OPTIONAL ONCE-PER-REV. INDEX PULSE 
N O T E :  % r + a . , . t  p c l a r , l y  o u r b ~ l  avat lable Simply sDec11y at 11me 

o f  c ' a r r  

ou tpu t 

ORDERING INFORMATION 
Call out per Model Designation above, specifying. 

I. Model number 
2. Pulses per revolutron 
3.  lndcx or KO Indeh (optional) 
4. S l ~ a l ~  dri~ ("Be') 
5 .  Sourcc ( L t D )  
6. Scr~bor (Solar cell. standard; or pl~oto~ransistor) 
7 .  011111111 (11 I o r  I lTL rf yuarc wavc II H l L .  spcctf) 

+ 1: ! $ I  + 15 \ l l L  I 
k ~. I I I L  I ~ I ~ C I  ttp11t111, r t  rcqu~rcd. 

DISC INSTRUMENTS. INC 1112 1 ,\I B d h r ~  Slrccf (rsr ld Mru. ( rltltlrnu Y?t.?tl . PIlt~lir ( 7 1 4 )  9'V.5301l I U \  V l c l  5*5.19ti7 Ills( ('SMA 



CFE TECHNICAL DATA 

Accelerometer 

Charge Amplifier 

Model 2271A 

Model 2647M77 
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2271A - MODELS 2275 
Low Strain Sensitivity 

=S onse Flat Charge-Temperature R, p 
Electrical Insulation 

PRECISION 
lSOBASE5 

ACCELEROhlETER 

The h?o$s's 227?A bn5 ;2;5 Acce:ercm~:e-s fcaturtng IS32ASE. cons:ruct~on 
tl\+ ; y ~ * n  :b, - :r:.es ~n h ~ s t :  rc1.,ti'rt? :=>:ratory 2nd ae-os;ace a;p:tca- 
tions for nan, )izqS !SCS:SE const-c:l~on provioes mechan~tal 1sSatrcn of 
In? s ~ . s - . ;  sI$lt- *:;r :::>e r f ~ ' :  75 15 ter) I c b t  ctea;n >ers.:riity. 
pz .-. . :.- - . . ---:A 2-2 Ty-' c-e ;.a: 5 . - ;  =-rc'<.$--~!er5 !3. c.e in the !a?pr .- .-. 2 - - -  - .. . 
*--, or ; .& - - --r,c 5;;' : z : . :ns  Trs? ?c:';-e c,;:c..- . :? ! al C?.&:je-:r-perz:we ." - 
.L.- .-.-- --ST : -2- .-: ?.:;.:3 :i --.;i-~:~.f .d?=i. ::;= ;S:;C lo  -- IGCC. 2nd e~ce:-  
;rq: 512:' P) c.:h 1%-e. Their ha;% i-.:f:na! cz=scitance permats operrt~on 
6.:r::., .n: csc . . ;>T;~S or bc::~,e*ers. 
in 1 ' ~  !.':=cl 1% s ; p ? ~ '  jrcund is inculz!ed from the case: in  the M d e l  
2;;s. za;rz' ~ ~ c i n j  1s ccr.nr::ed to the case. The PZodels 2271AV23 and 
;;='.':5 a;:t cj?.rmtc c\i:ac:eri~!~cS i d ~ n t ~ c a l  to the above. respec!~vely. 
:~a.ure lop c@nn+c:ors. 
These ac:e'er=mz!e:s are se!!-sener=!ing piezoc~ectric transducers. require no 
er:t:r.a' pc.\cr for C~E:E:ISI! and may be used with either charge or voltage 
- - - . I  , ?.ers. 

SPECIFICATIONS FOR MODEL 22714 AND 2275 

p+----aQ 
3 - - --- . . 

. . 
=~--i 

@ 4-, --- 
b PA= 

a POOR ~ * u n  P> 
< -:::%> : :!. .. .:--. --- 

[:-- ‘j 
*[ j 

- (3 - . 
I .- 

2271AM20 - - f l  
2275M15 

ACTUAL SIZE 

ACCELEROMETERS 

C?' 
=(77 

- .- -- =- -- 

(r;cr-e r.; h A%SI ane !Y S.J-=a-(5! 

DVKAVIC 
CK4a3E SEXSITiVlW . . . . . . . . . . . . . . 11 5 PC .g, nominal 

10 pC .g. minimum 
VCLTAGE SE?:S:TIVITY' . . . . . 5 0 mV 5. ncminal 
VDUkTED RESCNAWCE FfiEGLlENCY 27CGl Hz - 3  kHz 
FRFO3ENCY RESPOYSE ( I 5%)= . . . . 2  to 5500 Hz. reference 100 Hz 
TEk?:SbcERSE SE%SlilVIlY . . . . . . . . . 2% maximum; 1% on 

speciai sekction 
AMPLITUDE Llt:EARlTY. RANGE . . . . . Sensitivity increases 

apprcximately 1% per 
-320 g. 0 to lG@Oo 9 

TF.Ab;SDUCER C9FACITANCE . . . . 2O-.W pF. ncjninal 
TRZQSDUCTR RESISTANCE . . . . 2 C . m  KC. min~mum at - 72 F (22 C); 

100 MQ. minimum at 
+ 500' F (260'C) 

INS?ILATION RESISTANCE (2271A) . . - 1 0  M!? minimum' 

NOTES 

.rjm j3t e c e ~ d  ca;a:~:ante 

~ t r .  s?w:k rrcn~.e-e?: m - - u r  %he d.-aa.m 
loz PaZ.s..y or (*.a-;~'ar p .c .3~1  rh?c!C tu:& 
0 20 nUc IC arose r: gh 1reCrr.q 1.t; ng % 
~ - d c r ~ o  P.*:E~!K~.RC ~ns:~~:%on w a d .  

IL* E ~ M ; ~ ~ O S  chat- ~ m p ! : ~ . c -  2735 
orz6~o. 

* c u m  O( ; t n A  m\a? k comea le  scrur'wrc lo 
mc sgn.1 or me measunw snwm 

TYPICAL TEMPERATURE RESPONSE 

i 5 The solid line shows the nomiml 
charge-temperature response. The 5 "  - broken lines show the nominal voltage- 

2 • - 5  temperature response with the cabk 
d supplied and also with an exlerml .. -lo capacitance of 2000 pF. 

- 15 

-C -300 -100 -100 o +n +zoo +300 i.00 +m 
-C -IU - ~ n  -73 - l a  +24 +93 -149 + 2 0 1  +m 

Temperature 

TYPICAL FREOUENCV RESPONSE 

+5 The solid curve shows the charge- 
c 
C - 
? 0 
d 
Z 

- 5 

2 10 100 1OOO 10 ooo 
Frqutncy - Hz 

frequency response. The broken lines 
show the vollage-frequency response 
with the baas shown and cable as 
supplied. - *.- , 

,* roo u n  

--- 
I* 

8 10 MU * 



1.0 DESCRIPTION 

F ENDEVCO -> O M I N M  PAGE IS 
d h  !;.*..).. . ' .s. *.-.m . - -. . oF#H)RQUAUiY 

This specification describes the  ENBEVCCP Hodel 2667H77 Charge 
k r p l i f i e r .  The un i t  i s  a s o l i d  state, a i rborne device designed 
f o r  use w i t h  p i e z o e l e c t r i c  t r a n r d u c c r ~ .  The uni t  has two outputs, 
an AC output  u i th a ran;e of 2-20 cV/pC, and a DC output  (GC 
r c c t  i f ied) p ropor t i ona l  to tire peak- to-peak value of the  i n p u t  
s ignal .  Both ou tpu ts  are ad jus tab le  w i t h  a comnon g a i n  con t ro l .  

. 2.0 ELECTRICAL CHARACTER1 ST1 CS 

o-- rr A-2647H77-1 - 

-.. -. --- -- 
L 

9.. r.... ,P.LI il , 

. -.-.rr ..r r. 

PT 6/29/76 . .... -. .. o m  

2.1.1 I n p u t  Connection: The I n p u t  i s  s i n g l e  ended w i t h  one s i d e  
connected t o  s igna l  ground. 

SPECIFICATION 
MOOEL 2647~77  

2.1.2 Input  Source I r ;geda~ce 

2.1.2.1 Source Rcsi j tance: The i n p u t  a a p l i f i e r  i s  r e s t r i c t e d  t o  czpsc : t i ve  
type devices and should n o t  be loaded w i t h  less  than 25 f l c p h  G . .  

I n p u t  sourco rcs i s t znccs  !c=s :kc: :hi; zzy cx;= z k  2r; I i f iz- 
to t ecolne i nopcra t i ve. 

2.1.2.2 Source-Capacitance: The maximum al lowable source capacitsnce l o  
meet a l l  s p c c i f i c a t i o n s  i s  IC),OOC pF except where noted. 

2.1 - 3  Overload Rccovcry: A t  any amp1 i f  i c r  gain, a h a l f  s ine pu lse  oT 
1 m i l l i second  d u r a t i o n  and an anp i i tude o f  180.3 pC o r  l ess  w i l l  

cauze no spurious e f f e c t s  a t  the  a m p l i f i e r  ou tput  o the r  than c l i p p i n s .  

The f o l l o w i n g  c h a r a c t e r i s t i c s  apply t o  t o t h  outputs except where 
otherwise noted; 

2.2.1 Output Connections: There a r e  t\-x, outputs, one h C  and one DC 
( r e c t i f i e d  AC). 60th 3utputs  are s i n j l c  ended w i t h  one s ide  
conncc ted t o  c i r c u i  t ground. 

2.2.2 Output Impedance 

2.2.2.1 AC Output: Less than 5 0  'ohms i n  s c r i c s  w i t h  a t  l c a s t  16pF. 

2.2.2.2 R e c t i f i e d  Output: TO match ISOK ohms f!O% load. 



ENOEVCO v 6s 
.-...... . . .. .. 

SPECIFICATION --.- -* k2647* .77=A . -. -.I. I. MODEL 2647H77 ..Le 2 :  --- 6 

I 2*2-3  
DC Output bias  Voltage: 0.00 Vo l ts  +O.05 Vo l t s  

2.2.4 Minimum Load Inpcdance: The minimuci load inpedance t o  n e ~ t  a1 1 
spec i f i ca t ionb i s  10 kn f o r  t he  AC output  and 150 k f10X ffor t t e  
r c c t i f i e d  output. 

1 2.2.5 ttininorn L inear Output Voltage 

2.2.5.1 AC Output: 5.00 pk-pk (1.77 v o l t s  rms) 

2.2.5.2 R e c t i f i e d  Output: +I.OV f5:: w i t h  a l o ~ d  res is tance of I S C K  ohrrs 
i t ?  and k t  output  of 5V peak-peak. Ripple on r e c t i f i e d  output:  
Apprc,xinately 5;; o f  t h e  DC output  vol tage a t  20 Hz, as messurec 
w i  t h  rms vol  tclcter. R ipp le  d e c r c a s e ~  w i t h  incr.  . .s ing frequency 
a t  about 6  db/octave then opera t ing  i n t o  a constant 150 k  ohm 
i 10X  load. 

I 2*2-6 
k x i n u n  L imi ted  Output Voltage 

I 2.2.6.1 AC O ~ t p u t :  6.00 Vol ts  pk-pk 

2.2.6.2 Rcct i  f ied Output: +I .s \rol t~ DC 

- 1 2 .1 . )  M a x i m  Linear Output Current 

I 2.2.7.1 AC O ~ t p u t :  0.500 mA pk-pk (0.164 d rms) 

I 2-2*7 *2  
R e c t i f i e d  Output: 

- 2.2.8 Residual Noise: 0.019 pC per 1000 pF rms r e f e r r e d  t o  the inpu: 
o r  1.5 mV rm r e f e r r e d  to the  AC cautput, whichever i s  greater.  

2.2.9 Shock and V ib ra t i on  Scnsi t i v i  t y :  The shock aqd v i b r a t i o n  
scns: t i c r i ty  of the a r q - t i f i c r  re fe r red  to the i npu t  i s  l ess  
than 0.02 pC/s. 

2-3 Tran,fer CI1ar.-ctcri s t l c ~  

2.3.1 Gain 

2 . .  AC Output: 2 t o  20 nlv/pC 



W \ N A L  PAGE IS 
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I 2.3.2 Frequency Response 

2 . 2  Gain versus Frequency Response: AC and R e c t i f i e d  Outputs w i t h  
re fe rence  t o  100 Hr response a t  t e ~ ~ i p e r a t u r e  of i n t e r e s t .  

25?, 20 Hz t o  20 kHz I 
-3 dB nom Q 7 Hz , 

! 

2.3.3 Gain S t a b i l i t y  
1 

I 2.3.3.1 Gain S t a b i l i t y  w i t h  Source Capaci ty ;  The g a i n  w i l l  change l e s s  , 
t han  0.2X p e r  1000 pF change i n  soL;ce c a p a c i t y  a t  t he  input .  

1 2.3.3.2 Cain S tab i  l i t y  w i  t h  Temperature 

I 2.3.3.2.1 AC Output: The g a i n  w i l l  c h a n ~ e  l e s s  than f2X r e f e r r e d  t o  room 
temperature g a i n  ovc r  t h e  range - 5 j " C  t o  +8s0c. 

I 2.3.3.2.2 R e c t i f i e d  Output: The g a i n  w i l l  change l ess  than f27: r e f e r r e d  
t o  rcom temperature g a i n  ovc r  the range of 0°C to +40°C. 

2.3.3.3 Cain S t a b i l i t y  vs. Stlpply Vol t ~ g e :  ' The ga in  w i l l  change l e s s  
than 0.25% w i t h  changes i n  supply  vo l tages 0 v . r  the  s p e c i f i e d  
l i m i t s ,  

1 2.3.4 Amp1;tude L i n e a r i t y  

2.3.4.1 AC Output: fl;; of read ing  frm bes t  s t r a i g h t  l ine  app rox ina t i o r  
t o  the  curve of ou tpu t  amp l i tude  vcrsus i ~ p u t  ampl i tude. 

2.3.4.2 Rec t : f i ed  Output: f2X of f u l l  sca le  f rom bes t  s t r a i g h t  l i n e  
froor 10X t o  100X of f u l l  sca lc .  

.2.3=5 T o t a l  harmonic D i 5 t o r t i o r t :  Lcss t+an 1% a t  any o u t p u t  I c v c l  
up t o  l e v c l ' a s  s p c c i f i c d  I n  paragraph 2 .2 .5 .  

I 2*4*1  
Supply Vol tagc: 20 t o  32 vo l  t s  DC (28 vr)l t s  nominal) .  

2.4.2 Supply Current : Under normal o y r r s t  i ng condi t ions and vri t h any 
supply  vol  tsgc as spcc i  f i c d  i n  pardgraph 2.18.1 tlrc maximuri~ 
supply  c u r r e n t  w i l l  be 25 n i l .  
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2.4.3 P w e r  Transients and R ipp le  Charac ter is t i cs :  The maxin~um t rans ien t  
o r  r l p p l e  output from the amp1 i f  i e r  over the frequency range of 
from 0 t o  20 kHz i s  10 mV per v o l t  change on the supply. 

2.4.4 Wsrnlup T i m :  30 seconds mcximun t o  rncct a l l  spec i f i ca t i ons .  

2.4.5 I s o l a t i o n  . 

2.4.5.1 Case I so la t i on :  The case and s igna l  grounds are i s o l a t e d  f r o m  
each other  by 10 Elesohms o r  greater, a t  50 UDC. Care ground must 
be conncctcd t o  s igna l  ground a t  s m c  po in t  i n  the sys tcci t o  keep 
the  res idual  noise w i t h i n  spec i f i ca t ions .  

3-0 PHYSICAL 

3-1 Dimensicu 

2.620" long x 1.00" wide x 1.120" high (exclusive of mounting 
f i an3c and connectors) . 

3 2 m u  
4.0 ounces nominal. 

3-3 ?bun 

Un1 t s  mount w i t h  two  4-40 screws. See out1 ine  drawing page 

3.4 mwiitl and Fir , ish 

3.4.1 Case Matcr ia l :  Aluninum 

3.4.2 Fin ish:  E1ectroless Nickel  P l a t e  

3-  5 -& on5 

3.5.1 Input  Con~icrctor: The i npu t  connector i s  a Microdot Type 51-49, 
or equivalent, coax ia l  receptsc l r .  

3.3-2 Output Connector: The output  connector i s  a V ik ing  V1(5/4AC15. 
P in  h I s  the +28 VDC, P i n  0 I s  the AC output, P i n  C i s  tt ic 
r c c t  i f  ie,J output, Pin D I s  thc s ignal  and paver ground, P i n  E 
I s  casc ground. 

. . 
. . *  
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3.6.1 Gain Cont ro l :  The g a i n  c o n t r o l  i s  a 25 t u r n  w i r e  wound t r i m  pot, 
and v a r i e s  t h e  g a i n  o f  b o t h  o u t p u t s  a, s p e c i f i e d  i n  Paragraph 2.3.1. 
I t  i s  nmuntcd on  t h e  o p p o s i t e  end o f  t ire u n i t  f r om t h e  connectors .  

Opera t ins :  - 5 5 " ~  t o  +8s0c 
tbn-Opera t i ng: - 7 3 ' ~  t o  +125*C 

4.2 m d i  t y  

The u n i  t w i  l l s tand  100X R e l a t i v e  Huniidi t y  when adjustment screw 
i s  soldered; meets ttIL-E-5272C, paragraph 4.4.1. 

4 -3  AJ,j&& 

I No e f f e c t  when ad jus tment  screw i s  so l  dercd. 

1 4.4 V i b r a t i o n  

0.123" D.A. 5 Hz t o  55 Hz 
20 s ' s '  55 Hz t o  2000 ,ir 

I 100 g's,  6.5 m i l l i s e c o n d  sawtooth. 

I 4.6 E.M.C. C e ~ a b i U  

4.6.1 I n t e r f e r e n c e  Genera; ion :  The uni: w i  1 l meet HIL-1-61819, cxccp t  
Audio Frequency conducted s a s c c p t : b i l i t y  i s  per  paragraph 2.4.3.  

ACCESSORIES 5.0 

I Thc f o l  lm.11 n g  acccssor l c s  a r e  suppl  i c d  rri t h  the u n i  t: 

I QUANTITY ENDEVCO P/:4 

I n s t r u c t  i o n  Hanusl 
Cap Scrcw, rI4-40 x 3/8 Hcx Sockct t1D 
Cap Scrcw, //1540 x I - 1/2 l lcx Sockct HD 
Lockwashcr 114 
F I b c r  Wnshcr 
Wrcnc h 
I n s t r u c $ l o n  Card, Gain Ad jus t  
Conncctor, V i k i n g  Vl'5/11CC6 
Hood, V i  k lng V S l t / I G C S  
Po:t i n g  Slccvc, VI k i  ng ~SI r / l6C3 

COLIIWUI o ?VIOI)~#I 1 I U C ~ I O V ~ W ~  e t l  mr( ) * . S I V L ~ ~ S  1 1 . ~ 1  I orr>r vc n III *.I n v t  t r 4 1  w c r . w r  10 
n l O I ~ l 1  v 1 net % I  %Pa I l c  I& 6 c l<PN*. W I  1 M l B l l  I W < I  I I, 1 0  * * t 3 l  I* ,  11.- f l *  ? I t *  VI,l,I-, I>-.t#l-, 
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CFE TECHNICAL DATA 

Flite-Tronics, Inc. (07181) 

Inverter, Static, 750 VA PC- 17A 
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i 1 Fli te-Tronics Y o d e l  PC-l?b 

S e c t i o n  I 

General  I n f o m a t i o n  

9, is  instruction manual 
5as been   re pared t o  provide  
infor~ztion concerning ins ta l l -  
e t i c n ,  perroi-r,znce, ope ra t i on ,  
i d e n t i f i c a t i o n  of p a r t s ,  and 
rn?int#:~i::~ce o f  the F l i  t e -  
Troni cs  V . :od  el PC-17k Trans i  s- 
t o r i  zed Foye r  I n v e r t e r .  

Tfie FC-17X shown in Figure 
1.1, is a t r ; i n ~ i z t o r i z e d  in- 
v e r t e r  2er iFyed  to supply AC 
power a t  400 hertz. 

The unit is capable of 
delivering a curz3ent overlczd 
of 150$ f o r  a miniran d u r a t i o n  
of 5 minutes at P~ll r ~ t e d  
output vo l t sge .  This permits 
the FC-17-C. to F o w r  equipcent 
t Y ~ 5  t requi re s rnoxentkry surges 
of pcwer tiurine turn on. 
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1.3 SPEC I F l C k T  IONS FOR MODEL PC-17 A SERIES STATIC INVERTER 

Power F a c t o r :  ........ .8 t o  0.9: m u t  Voltage: 

Noninal: 28.0 VDC 
Rznge: 22 t o  30 VDC o p e r a t e  

down t o  20 VDC 

Withs tan6s  130$ overvo l t age (37  VDC) 
f o r  f i v e  minutes min~mun whi1.e de- 
1 lve r i r .g  f u l l  r; ted 750 VIi ou tpu t  
ppd+3rm Output v o l t z c e  under  t h i s  
c o n d i t i o n  115  VAC +5$,  -76 

Iriwt Current  : - 
39 ~ m p e r e s  f u l l  l o a i  
1.5 znperes  no load t y p i c a l  

Inpu t  Voltap,e P r o t e c t i o n :  

Uni t  w i t h s t ~ n d s  t r a n s i e n t s  of  
88 v o l t s  l s s t i n g  1 m i l l i s e c o n d  
on t h e  28.0 VDC i n p u t  l i n e .  

Excess ive  Overload and - Output 
Shor t  C i r c u i t :  

Withs tands  wi thou t  damage o r  
d e ~ r a d a t i o n  lo2ds  exceeding - 
165~ rorninal  t o  a n  ou tpu t  
short c i r c u i t .  Unit  d e l i v e r s  
r a t e d  o u t p ~ l t  on rernoval of 
above c o n d i t i o n ,  

A l t i t u d e :  ......... 45,000 f e e t  
Pb1tp'~t Voltage: 

E f f i c i e n c y :  70% T y p i c a l  a t  F u l l  : 
1 1 5  VAC rms +5$, -7$ 22 t o  Load 
30 VDC, G r e a t e r  t h a n  i O O  VAC 
down t o  i.iput of 20 VDC Temperature: -65'~. t o  160'~.  

Out put  Voltage: 

26.0 VAC ITIS + 5 $ ,  -7% 22 t o  
30 VDC 

Output V o l t a ~ s :  

~ w i l l i a r y ( ? i n  G )  o ~ t p u t  @ 20 VDC 
inpu t :  115 VAC +5%, -7% @ 905 load. 

Oat put  Power: 

750 VA corLinuous f o r  1 1 5  VAC o u t p u t  
150 VA c ~ , , ; i r ~ u o u s  f o r  26 VAC ou tpu t  
NVTE: T o t a l  cont inuous  ou tpu t  power 

750 VA 

Overload C a p a b i l i t y :  

D e l i v e r s  150% of r a t e d  ou tpu t  c u r r e n t  
a t  r a t e d  ou tpu t  v o l t a g e  f o r  a  dura-  
t i o n  of  not  l ess  t h a n  5 minutes.  
( i ee . ,1125  v o l t  ampere l o a d )  

O ~ t p u t  Frequency: .me...... .400 HZ 21% 

Output k!aveform: .......... .Sine Wave 
S i n g l e  Phase 

Emission RFI: 

Radia ted  h Conducted. , , 
90 KC t o  1000 MC 
F a r  below l e v e l s  s p e c i f i e 6  i n  
Appendix A of RTCA Paper  120- 
61/DO-108 Category  "Aw 

m h t :  e.meemmee*em**ee16.2 lbse :; 

Size :  - 
t: 

W i d t h .  84" 
Length 12" 
Height 4 1/16'' 

Humidity: 
;: 

G r e a t e r  t h a n  95$ f o r  t e n  days ,  i; 
T e ~ p e r a t u r e  gycled between 
75 F. t o  160 F. i. 

8 8 ~ o n i c  Distort ion_:  ....7$ Naximum 
26-30~DC Input  ( T y p i c a l l y  3%) 

-. 
I r  : .,t& , ?age 2 
!Gd .. -. - .? . - . . -- .---. - 
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Q u a l i f i e d  t o  meet .08 d o u b l e  
s n p l i t u d e  5-17 HZ,  .036 i n c h  
d o u b l e  a n p l i t u d e  17-7l+ !iZ 
a d  a n  z c c e l e r a t i o n  of 10 G's 
whicheve r  is lirnit . ir!g v a l u e  
f rom 75 t o  500 c y c l e s  p e r  
second i n  t h r e e  d i r e c t i o n s  
f o r  60 m i n u t e s  each  d i r e c t i o n .  

To wi t .5s tand  2t I r c s t  10 G ' s  
f o r  11 ni l l l s e :o r .5 s  i n  t h r e e  
d i r e c t i o n s .  

1 .4  Descrin: i o n  

The PC-17A is a t r a n s i s -  
t o r i z e i  s i r b o r n e  st?: i c  poicer 
i r ,ver t .er .  The u n i t  o p e r a t e s  
f; c7n 2g.0 VDC z i r c r a f t  poxe r  
s o x r c e  a n d  d e l i \ - e r s  11 5 '<A: 
o r  26 . VAC a t  LOO EZ. The 
t o t 2  1 C O R ~  i n u o a s  pcwer drzhm 
from t h e  two o u t y t s  s k , ~ u l d  
n o t  exceed 750 VA. 

An L/C t u n e d  LOO HZ os- 
c i l l z t o r  o p e r a t i n g  i n  z c l a s s  
i3 ~ z s h - p u l l  node is u s e d  t o  
gsr ,e rz te  t h e  LO3 HZ s i g ~ a l .  

T h i s  s i g n a l  is a m p l i f i e d  
by 4 s t a z e s  of c l a s s  B p - ~ s h -  
p u l l  emitter f o l l a x e r  a i p l i -  
fi2rs. F r a t e c t  i v e  c i r c u i t s  
f o r  oxtpu: over?-  x d ,  thel-rnal  
1 ) U Z i W i Y  and i n p a t  v o l t a g e  
t r z n s i e n t  a r e  I n c o r p o r ~ t e d  t o  
~ z k e  t h e  X - 1 7 h s  an  ext remely  
r e l i a b l e  e q c i p n e n t  

Frequency 2nd c u t p l ~ t  
v o l t a g e s  a r e  a d j u s t a b l e .  How- 
ever, once  se t  a t  t h e  f & c t o r y ,  
t h e y  should  n o t  r e q u i r e  r ead -  
j u s t i n g  f o r  t h e  l i f e  o f  t h e  
e q u l p z e n t .  

Pages  4 and 5 i l l u s t r a t e s  
t h e  RFI g e n e r a t e d  by t h e  n o s e l  
YC-17  and E C - l 7 A ,  Pzge 4 chows 
Brcidband R a d i a t e d .  Pzge 5 
shz-,-:s t h e  Ero3dtznd Consucted.  
The c u r v e s  show t h e  RFI l e 7 ; e l s  - - -  

G r e  f a r  t e l a w  t h e  rinl~.:~m spe-  
c i f  i e d  i n  t h e  It'i'CA P a p e r  12C- 



TEST COhl)ITTO!d: Broadband Radiated 
TEST VODE : a t e  Mode 
LEPJThxI : ah 

XEASURED LEVEL - - - - - - 
AIIT~IENT LEVEL - - ----- 

I ralrow band C.W.  d e t e c t e d .  

TEST SPECITGEN : Flite-Tronlcs Co. 
S t a t i c  I n v e r t e r  M/N YC-17,PC-l7A 
SPECIFICATION: R . T . C . A .  Paper 120 - 
G I  'DO-108, Appendix A 
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TEST CC,NDITION: Broadband Conducted TEST SPECIrXN: F l  i te-Tronica Co. 
3m7tatxe= TEST MODE: rY S t a t j c  InverJ e r  !:/I4 PC 1'lm - ' T T  

LEGEhg: m~qm'l~'h'- -: R.T.C.A. Fiper  12r - 
bFAS1;R'r'D LFIIEL - - - - - - 61/DC-lij8, Appendix A 
A!;BIENT LEVEL ------ 

o narrow bsnd C.W. d e t e c t e d .  

S ta t emen t  by Test Lab.: C o r n e l l - D u b i l i e r  E l e s t r o n i c s  Divis ion.  
Sumsry of R e s u l t s  f o r  ?:i2iated and Conducted RFI: 
The S t a t i c  In..,t.l-ter 1.;';; IY-:7, S/IJ C S 5 ,  V , ~ S  s u b j e c t e d  t o  h n  e l e c t r o c ? & -  
r , e t i c  in te r fe rc r - icc  ili;.estl,;ation t e s t  prct;rhn p e r  R . T . C . A .  2aper '120- 
61/~C-108, Arpel-.dix A .  Upon e - . l a ~ u a t i ~ n  o f  the  t e s t  d a t a ,  i t  has fou?d 
t h a t  the  above refe,penced s t a t i c  i r i v e r t e r  c e n e r c t e d  i n t e r f e r e n c e  v.i?ic,l 
was below t,he s r e c i f i c : : t i o n  1imit.s o f  R.T.C.A.  Faper  12C-61/~0-1C8, 
Appendix A .  
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CFE TECHNICAL DATA 

Gould, Inc. (57187) 

Accelerometer, Strain Gage, O5g A69TC-05-350 

Accelerometer, Strain Gage log A69TC-10-350 

Accelerometer, Strain Gage, 25g A69RC-25-350 

Transducer, Air Pressure PM6TC-2.5-350 

Transducer, Oil Pressure PL722TC-150-350 

Transducer, Oil Pressure PL722TC-5M-350 

Transducer, Pressure Sampling PM131TC-2.5-350 
Switch 
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m ~ ~ M o d e l P A 8 2 2 T ~ 1 r s I h e a r l m r ~ b a n  
d e x t e n y v e f e s e a c h a n d ~ r m m m h ~ q a g e  
n e s  The serrsrrg ekemnt d me Model PA622 ublues a 
vaarum-. Sf'Y - -gage Wge 

m ~ o l m e ~ P A 8 2 2 i s ~ ~  
I s 5  PH, 17-4 PH. and 17-7 PH -less sled. u e d  
mUmsqbanr#Imamm. 

T b k s e m q d e m # l l w m f f z s d a ~ ~  
wim the mn 6hn strm gap? bdge m l t  located on rtre bend- 
kg beam. A clwarnlc mmt s depoyM on ttre beam to 
m e  eklrml ~nsubhwF fa Me elenwnts The fan 
slrim gages are wacxlum.deposlted onto the nwrhtu m t d  
Bnd ammctd ekcmcatky Into a kdQe crrourt The strarn gage 
matenak has the SFablllt).. gage lactot and res~~farrce chaazter- 

reqclmd In a hgh rel~abhty s!ra~n gage a a n s d m  

fl 

W bsqnatmn. Typal Ressr*e R a w .  Natural Frequen- 
cy, d Statc Aceekratm Resporse:  ( T M  W a t m  
reqmm~ quo'ed represents the of the transducer due t0 
smulus applled m the senstive -IS. ~rrcbd~ng vlbatlon at fre- 
.quencle$ up to approxrmately 20"- d the natural trequene)r. 
Abve thts keqwncy. the respome mll amease In at#wdanee 
w~th behavw of an undampd sfflgle-degree-of-heedom 
system 1 

SPECIFICATION NO. 16653 REVISION 1-7 i76 



NoOlXm822 OUTLINE DRAWING N3.27106 

20030 of rated range through 
5GO 9s range. 1 Wo (Or 500 ps 
and above 

DIMENSIONS - 
mtnimax in bnches 

ORIGINAL PAGE iS 
n Ire meda Fluids compatble w* types 

15-5 PH. 174 PH. ard 17-7 PH 
aainks steel 

Reslstve. balanced. fully actnre 
strain gage bridge 

350 ohms 

Full-scale ~ m t  
(open arcutt) 

Resohltlor! 

Nonkneanty 

Hysterews 

Zero balance 

Temperature r2nge 

PRESSURE FITTING 
Less than '0.3% FS (terminal) 

24i.26 MP 

4496146 48 -- 
1.771 1.83 

ELECTRICAL 
RECEPTACLE 

Less than 0.1 O. FS 

Less than z 2% FS 

Thr 7al s e n ~ l h v . 9  shift 

. . m a 1  zero shtft 

Pressure connectan 

Less than 0 005co!0F 

Less than 0.005O0 FSPF 

7,16-20 external fining 
MS 33656-E4 

Ektncal connection Case-mounted electrical 
receptacle to mate w~th Bend~x 
PT06- 10-6s 

Approximately 4.5 or (1 25 gams) 

The model. serd number. range. 
ma*lmum exatation, and manu- 
facturer ye engraved or, earn urn. 

Chtline Drawing No. 271 06 
apples 

Gould Statham pressure trans- All correspondence relating to the equrpment described herern 
ducers are callbated ~nd~vdually must refence this Specdicabon Number 16653. 
by quallfted techntc~ans us~ng 
spectalued equ~pment of labora- For specla1 ranges. tngher accwactes. o r  other modrficatons to 
tory accuracy. Pertinent data are parameters. e a s e  COntect the factory cu our saks W e  in 
furmshed at trme of shipment your area. 

Gou@ IK Measurement Srjlems DNIS;:I~ E u V w  
2233 Srd!r ar* B a ' e .  a. J ii*-avd Ca Or;. .,a 9 uj30 Garld GoOdr. u V 
Tee~nolte $25) 487 er;' ' -e b. 3223 PC) 5 c a  ;J 3 i J U  45 b,,!ru,pr The hlc~ru'ta >cl> 

1elepot.w 103U; 78231 I lee. d - ! 3 1  P ~ , r d c ~  b, 
4, .,... ';,,i .A ., 7 - p . . - .  : . .A 



I flr Madt! PL8n Diffwmtlrl T n d m  npr*pcmr r)lc 

ajm~naciwi of om& y e ~ r s  of CrfPnslrc rcILweh snd dMlop 
rmml in thin fJm drain ten -  Thr d n g  tkmmt 

! - d tht mokl P t a  u t i l i ~ s  a v ~ m ~ t e d .  fully r t t u e  
rmmggc kidge. 

A ammk film is w t c d  wf the wmng d.%t ta m v d e  
irrzulation Cer tte klrdpF dcmcnt~. Four stmh ~lgcr  

me rreur*n.dcwbitd amto the msu(.tor a d  8 r t  clcetrially 
-rd into a brldgc t i ~ ~ t .  fhc -ally dcrelopd strain 
~p(p material exhibas the erclel'lmf stabil@ty, gay! factor. and 
rcrirancr ehrwrter~stks muired in a strain t r d w .  

SPEClFICATKmS 

Modtl Dcrivmron. typicat -re R m .  Wunl Frcq-ncv. 
md Static Aca?lnatim R t r g w t n  (The ~ a l c r a ' t i a n  rtSpOme 
quored rrprmts the ournut of tht nmsduecr dw to n~rnulur 
rpplied in the Prnritiw a m .  including vibration at -ier 
up to ~ x r m t e l y  20% of the natural frequcney. Abvc this 
f r w w ,  the WIII ~ m t a l t  in roeordam w ~ t h  thr 

khtnw of a undrnpcd s ing ledqr~f - lnedm ryrtm.) 

Thin Film Strain Gs:. 
Differential Pressure Trensdvcz: 

:;nod.:: ;; E,::.'.' 

-- 

t 
3 prnn * *  - 

* u L r r - ..- r-, 



MODEL PL822 
SPECIFICATIONS 

OUTLINE DRAWING NO. 51547 

Maximum overload 2OOC0 of  rated range 

Positive pressure Fluids comoattble w l th  types 15-5 PH, 
'la 17-4 PH, and 17-7 PH stainless steel 

Heference pressure Dry, non-corrosive gases 
media 

Transduct~on Resist~ve. balanced. fu l ly  active strain 
gage bridge 

Internal case (line) 1-1000 psla 
pressure 

Nominal bridge 350 ohms 
resistance 

Exci ta t~on 10V D C  or A C  irms) through carrier 
frequencies 

Full-scale output 3 m V / V  nominal 
(open circuit) 

Resolutior! Infinitesimal 

Hysteresis 0.1% FS 

Zero balance f 2% FS 

.perature range -65' t o  + 2 5 0 ' ~  

Thermal sensltlvlty 0.0051b:~~ 
shlft 

Thermal zero shift O.OO~?OFS!~F 

Pressure connectlons 7i16-20 external f i t t ing per MS33656 E4 
positwe port; MS33656-G4 reference 

port 

Electrical connection Case-mounted electrical receptacle t o  
mate w l t : ~  Bendlx PT06-10-6s 

.25 2.01 
FLAT 
TY P 

ORIGINAL PAGE IS . OFWORQUAUTYC~ 

REF PRESSURE ---/ 
FITTING 

RECEPTACLE 

DIA 

Identlf lcatlon . The model deslgnatlon, serial number, 
range. maximum excltation, and rranu- 
facturer are engraved o n  each unlt .  

Outllne Drawing No. 51547 shall apply. 
A l l  correspondence relatlng t o  the equipment described hereln 

Gould Stathrm pressure transducers are must wference this Specificaiion Nlrnber 17653. 
calibrated tndlvldually b y  q u a l ~ f ~ e d  
technlclans uslng speclallzed equipment For special r~ngcs,  hlgher accuracies, or other mod~f l ca t~ons  
of laboratory accuracy. Penlnent data t o  parameters, please contact the factory o r  our sales off lce In  
will be furnished at tlme o f  sh~pment. your area. 

Gould lnc., dcasuremcnt Svntms Div.aon € u rope 
2230 Stalharn Oou~c.ar.l Onnard. Cal1forna93030 Gould Godrrt BV 
1 tlcphone (805) 487 e511 Tele* 65 9223 Jan van Evcklun 2. B~ithovtn 2660. Holland 

. - Telephone (030) 76781 1 
l j t , . ( e , , r .  1 5  OCI  I J :! 6'. nt,.,! .* U:.A Telex 47131 PULMO NL 

'b 

! ! !  GOULD 



~R,;INRL PWE IS Unbonded Strain Gage Linear Accelerometer 
WR Q U A L ~  Temperature-Compensated, Model A69TC 

- 

DESCRIPTION 

The Gourd Statham Mpdel A69TC h e a r  Atxekmmeter Incorpo- 
rates an unbonded. 'balaneW. tully adlve stran gage bdp? The 
~nstrument has proven ~ t s  rel~ablllty dunq many years of Cepend. 
able operation 

A n s m s  llquld is used to damp Model A69TC at 0.7 f:Q.T) of 
cnt~cal at rown temperature Outstandrng features al this und are 
its rugged constnrblon. low mpanse to transverse accelwahon. 
Zemperatcre mpensatm,  hqh natural bequa, by, and Its abilrty 
lo withstand h~gh statlc ovwloads. 

For acceleration ranges above lOOg the fqmcy respmse at 
room temperature IS delrned as flat (r 5*.) to 0.35 M t m l  Ire- 
quency. In Ileu of the rqulrement tor 0.7 ( ~ 0 . 1 )  of erit~cal damping 
a1 room temperature 

Madel Deognaf~on, Range. Approximate Naturar Frequency. and Stahe Overbad 

model Ran* Approrlmat SWic Ovsrlosd 
Designation (g) M u r a l  Fqutncy  (Hz3 (a) 
A69TC-5.350 z 5 3 75 E F M )  
d69TC-10-350 - 10 500 2 I 0 0  
A69TC-15.350 z 15 700 %lo0 

i SPECIFICATION NO 15299 REVlSlON 2.8176 

! GOULD 



MODEL A69TC OUTLINE DRAWING NO. 20394 

Transduction 

Fc .la1 bndge 
resistance 

Exatation 

Full-scale output 

Resolut~on 

Non-linearity 
and hysteresis 

Temperature 
range 

Thermal sensitivity 
shrft 

Thermal zero shift 

Transverse amel- 
eratlon response 

Weight 

Electrical 
connection 

Perpendicular to mounting base 

Resistive, balanced, unbonded. 
fully active strain gage brdge 

350 ohms 

5V DC or AC (rms) through 
carrier frequencies 

24 mVlV nominal 

Infinites~rnal 

10.750/0Fs 

-65' to + 250°F 
-54" to 121°C 

Less than O.O1°o;oF 

Less than O.OlO~~FS/'F 

Less than 0.01 glg 

Approximately 3 oz. (85 grams) 

2-foot. 4-conductor cable with 
connector ,nd mate 

The model designation. range. 
serial number, maxlmum excita- 
tion, direction of sensitivity. and 
manufacturer are engraved on 
each unlt 

Gould Accelerometers are call- 
brat& ind~v~dually by quaiifled 
technicians using specialized 
equipment of laboratory accuracy 
Pertinent performance data are 
furnished at time of shlpment 

All correspondence relatrng to the equrpment described herern 
n!ust reference thrs Specifrcatfon Number 15299 

For specfa1 ranges, hrgher accuracres. or other modffrcabons to 
parameters. please contact the factory or our sales oiifce m your 
area 

minimax in mm ORIGINAL PAGE I3 I DIMENsloNs m~nimax ~n lncher I OF POOR QUALITY 

r SEISMIC MASS 

2565 
101 

DIA THRU 4 
MOUNTING HOLES 

CENTER OF 
SEISMIC MASS 

i 

Note Arrow ~nd~cates d~rect~on ol sens~l~v~ty  

Gould Inc Measurement Syslerns D I V I S ~  E,lropf. 
2230 S:a~narn Bo~levaqo Ox-are Ca, fornca 9303n Garld Godan BV 
TekDhone (8051 487 851 1 Telex 65 922 3 Jan Var Evrkiar! 2 BlitPmv~n 372.3BC HolIa?j 

Teleptione iG.30, 7878'!  Tpk?~ 4 7 ' 3 1  PULMO NL 



ORIGINAI; PAGE 
BW AND WHlTi  PHOTOG^^^^ Differential Pressure Transducer 

Model PM6TC 

The Ow16 Stamam MDdel PM6TC is a bm-d~reclmal differential 1 pressure transdurn with high-overload capaaty. This ~nstrumenl I 
is desqwd tc operate with non-wms~ve ftuqd~ or gases at the 
lpos~trve port, and dry. mn-eomos~ve gases at the reference port. 
It ts particularly well suled for intarmed~alerange eppllcat~ons 

Model Designanon. 'Typlcat Pressure Ranges. Mallirnum 
Dlfferentlal Overload 

Range 

psid (pascal) 

i SPECIFICATION NO 15225 REVISION 1 

pstd (pascal) 

GOULD 
-- 
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MODEL PM6TC 

Pos~tlve pressure Fluids or gases compat~ble with 
med~a brass, solder, alum~num 

Reference pressure 
med~a Dry, non-corrosive gases 

rnal case (Ilne) 
pressure 1 to 65 psia (7 to 450 kPa Ab) 

Transduct~on Resistive, balanced, fully active stra~n 
gage bridge 

Excitat~on 10V DC or AC (rms) through carrler 
"equenc~es 

Full-scale output 24  mViV nom~nal. 53.5 mVlV for 
(open c~rcult) 29.5 and 2 1 psld ranges (27 kPa Dj 

Resolution Inf~nitc%~rnal 

Comblned 
non-l~nearity 
and hysteres~s Less than 20.590FS 

Temperature range - 6 5  to 1250°F (-54 to T 121°C) 

Thermal sens~tlv~ty Less than 0.01 %FS. -F (0.02°,~FS "C) 
shift from -65' to +2507F (-54' to 

-121CC) 

Thermal zero sh~ft Less than 0 OlO,oFS '-F (0 02°0FS'nC) 
from - 6 5  to - 250 F (--54 to 
-121-C) 

Positlve pressure 
-?nnect~on 1 ; 8-27 KPT. internal 

.derence pressure 
connec!lcn ' 4 "  ID hose flttlng (6 3 mm) 

Electrical connect~on 4-p~n electrical receptacle anti matlng 
Cannon WK4-21 C; plug, or equivalent 

We~ght Approximately 6 oz ( 1  70 grams) 

ldent~ficat~on The model des~gnat~on, serial number. 
range. maximum exat3tion, and 
manufacturer are engraved on 
each un~t 

See Outllne Drawlng Number 4934-6. 

Gould Statham pressure transducers 
are callbraled ~nd~v~dually by quailfled 
technlclans using specialized equip- 

ment of laboratory accuracy Pertinent 
data are furntshed at t~me of sh~pment 

OUT LINE DRAWING NO. 4934-6 - 
DIMENSIONS 

mm I 

ELECTRICAL 
RECEPTACLE 

ORiJINAL PAGE is 
OF POOR QUALITY 

- 

REFERENCE 
PRESSURE 

Al l  corresportdence relat~ng to the equ~pment described 
herern must relerence thrs Specrfrcatron Number 15225 

For spec,=. ranges hlgher accuracres. or other modrficat~ons 
to parameters, please contact the factory or our sales offrce 
m your area 

Goukl Inc Measursmenl Syslenes Olv~son E i l r ,  

223@ Siatj.am t + ~ . , ~ . . v r r  C)wr;,irrl (.;rt.'i)~rt 4 u 40 (! &Id Godad BV 
Teie~tone r6p5 1 4F ' p:l I TPIC.. 6: 11;.,7 r Jdi ..I f y o  h,~,~f .  2 R , t t f v ~ b r ~ ~  3'2'3Rt' H01l.0il 

~ , n ~ . r , : ; v  1 . "  L , . . . ,  ' .  
l e ~ < s : , + ~ r v q ~  r!)UL 7 H i h l l  1 r t c . n  4 7 1 2 7  IJu~MO NL 

GOULD 
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Bulletin DD2019 

ORIGSNAC PAGE 
BLACK AND WHITE PWOT@rJRL.DK 

DESCRlPtlON 
The Gaud Stathem Model PL732TC Uni-directional Differential 
Pressure Trarsduoer 1s designed spwrficatty for use In radiation 
env~ronments. Thts nrgqed instrument, which features totally 
inorganic construebm, wltl opwate mtrnuwsly at temperatures 
to +W F (315 C). 

The prsssure-sensing dement of the Model PL732TC 
Transducer IS a zero-length. unhd,d, quay active strain gage 
bndge. A significant feature in the des~gn 01 the Model PL732TC 
is low ~ensli~vity to stettc and v~bratorj aoeelerat~ons. 

SPECfFICATLWS 
Modet k ~ g n a t ~ o n .  1 ypical Pressure Ranges, Maximum 
Dinerent+al Overload, Natural Frequen~y. Static and Dynamic 
Accelerat~on Response. [The accaleralim response quoted 
represenls the output of the transducer due to stimulus applied 
in the Sens~trve  IS, tncludtng v~brat~on at lrequencles to 
approx~mately of the natural frequency. Above this 
frequency, the response w~ll 1naea5e n accordance wth the 
hhavlor ol an undamped single-degree-cbfreedom system.) 

Differential Pressure Transducer 
Model PL732TC 

Maximum Appmximrts Static 
FYatumll Fre Rmponrs 

p ~ l d  (PS-~) quenv (Hz) (OfoFSrg) 

0.uj 
1 

30 (rn7 k: 5.400 
50 (345 k) 6,100 0 02 

l W  (69'3 k) 7,500 0.01 
I 
J 
4 

SPECIFICATION NO. 14906 REVISIOM 24/77 



MODEL PL732TC 

Posltive pressure 
med~a Flulds compat~ble wtth stamless steel 

Reference pressure 
mctd~a Dry, non-corrosive gases 

I nal case (Ilne) 
pressure 1 to 501) psla (7 to 3450 kPa D) 

Transductlon Res~stive, balanced, fully actlve straln 
gage brldge 

Exc~tat~on 5V DC or AC (frns; through carrier 

frequenc~es 

Full-scale output 
(open clrcult) 3 mV!V nom~nal 

Comblned non- 
llnearrty and 
hysteres~s Less than ?0.75°/.FS 

Temperature range + 75" to + 600°F (+24' to +316"C) 

Thermal sensttlvlty Less than O.O1°/oIoF (0.02~o!0C) 
shlft from +75' to ..-600'F (+24' to 

+316"C) 

Thermal zero sh~ft Less than O.OlO/~FS/"F (0 02°~oFSIoC) 
from +72' to +60OCF ( +24' to 
~31s -C )  

Pos~ttve pressure 
rnnnect~on 7/16-2C UNF-3A external thread per 

connection 

Electrical connectton Integral case-mounted 4-p~n Gould 
Statbm CR60120-8S-4P Recep- 
tacle. A 600°F (316-C) matrrig con- 
nector CP60316-3-4S-Rh-CC IS 

available. A Bendtx PC06W-8-4s 
also mates. 

The model des~gnat~on, sar~al num- 
ber, range, rnaxlmum excttatton, and 
manufacturer are engraved on each 
unlt. 

See Outltne Drawlng Numbe. 20913. 

Gould Stathani pressure transducers 
are callbrats 2 ,nf+,wdually by quaiifled 
technluans uslng spectaltzed equip- 

ment of laboratory accuracy Pertl- 
nent data are furnljhed at 11:; is of 
s91pment 

ORIGINAL PAGE IS 
OF POOR QUALITY 

OUTLINE DRAWING NO. 20913 

PRESSURE b* .831.85 
FllTlNG {TYP) 

. 23.4123.9 FLATS 

rnln/max ~n mrn DIMENSIONS, ---- 
rn~nlrnax tn Inches 

1.10/1 14 

ELECTRICAL RECEPl ACLE 

All correspondence relating to the equrpment 
descr~bed herein must reference thrs Specrficabon 
Number 14906. 

For specr~ l  I anges, higher accuracres, or other 
mod~ficatrons to parameters, piease contact the factory 
or Our sales office in your area 

Gcruld Inc . ~ r e r n e n t  Systems Lhv~smn Eurorir 
2;:.3? Stattiam & ~ l e r a r d  Oxnard Ca~rtorn~a 97030 Goura C d r t  BV 
Telewone (805 t487  851 1 Telex 65 9223 Jan v y  Eyckldar: i J~lthoven 3723BC Holland 

Telephc .re (030: 78781 1 Telex 47131 PULMO NL 
I!! GOULD 
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Bulletin QDZ008A 

ORIGINAL PAGE IS 
OF pool? QUALI'PI 

The Gwld Stathan Mmhl PM13lTC Rirdirecl~nal D~ffecenT~,. 
Pressure Transducer 1s a small, Ilghtwelght ~ns:rurnent, uttlrzlng 
an unbonded. fully actlve straln gage bndge. 

The instnrment*~ flushdlaphragm construct~on wrrnlts d~rect 
expOSure to pressure rnd~a, and prov~des a. stem response 
flat to onefrtth the transducer's natural frequency. Ether Iqqt- 
welght alurnlnum or cwros~on-res~srant '?el adapters may be 
lrsed to convert the Model PMlSlTC to a cavity-type Instrument 
Adapters are avd -able m a variety of p~pe am tube I~fl~ngs. 

Mrdel Designation. Typical Pressure Ranges. Maw~mum Diver- 
ent~al Overload. Natural Frepuency. Strtr an2 Dynarnlc 
A~zeFerallon Response (The accelerat~or tesponx quoted 
represents the output of the transducer due to strmulus applied 
in the senslttve ax&, ~ncludlng v:bralron at trquencles to 
appraw~mately 2U0a of the nsrural frequency AMve thls frpquen 
cy, the response will imease n accwdan~e w11h Ihe behauor 
of an undamped s~ngle-dqre- ~f-freedom system.) 

Range 
Yodel 
DesignM!on paid (kP.1 

Differential Pressure Transducer 
Model PM131 TC 

Appmximte 
Natural 

F q u c m y  (Hz) 

Static 
Rrsponss 
W F S f g )  

SPECIFICATION NO. 16232 REVlSlON 1-8/76 



OUNNE DRAWlWG No. 15766 

t 20040 of rated range 
DIMENSIONS 

min,max - 
W t i v e  pressure 
media 

Fluids and gases compatible mth 
stainless steel ORIGINAL PAGE iS 

OF POOR QIjALlTV 
Dry. nonconoslve gases sence pressure 

media 

Internal case (line) 
Pressure 

Heslstwe. balanced. fully ache 
strain gage bndge 

5V DC or AC (rms) through 
-mer frequencies 

Fuli scale WQU~ 

(open -cult) 

lnfinlieumal 

Less than -0 7590 FS )r 

7371 -787 

029' 3 3 1  

31ATERM PIN 

Gmbmed nor.-linearity 
and hysteresis 

Temperature range 

Thermal sensativ~ty 
shift 

Less than 0.01?0/5F from -65' lo 
*2WF (-54'to -12lCC) 

Less h n  0.0: "O FSICF from - 65' 
to -250°F (-54" to - 121°C) 

, . m a 1  zero shin 

Posltwe pres-%re 
connection 

Flush d~aphragm 

' 8 . '  iD hose fdllng (3 2 mm) 

4 numbered terminal pns. An 
electrcal dtsmnnecl assembly. 
Mcjel DC-12. IS available 

Approximately 0.25 oz (7 grams) 

ldent~f~cation The model desqnation. serlal 
number, range. rnaxwnum 
excitation. and manufacturer 
are engraved on each un~t 

DIA 

D~mensions Outl~ne Lkaw~ng No 25766 
apples 

Callbratton GouM Statham pressure trans- All cwespondence relamg to the equrpmnt described herern 

5 ducers are calbrated ~divdually must re~mnce  thrs Specri~cahon Number 16232. 
by quaiifbed techwarn uscng 
specialued equipment of labor- For special ranges. Paher accuracres. or other modrfrcanons to 
atwy accuracy Pertinent data parameters. please contact the laclory or our saks othce rn 
are furnished at time of sh~oment your area. 

Gar@ Inc Measremen Syskm 01.- C u r w  
22% Stat'.ar Burw,a.g Lxnarit Ca !urr\td &aM Go6rr B V 
Telephone (805) 487 857 ' Telex @. Y2:3 PO bo. 73 3FLW AB Hgiltwvr'r? ?he NelW~~arrOs 

Tele~wc 10.Wj 7L);B' 7 ken 4:131 PULMO Ni 
- .  I .  

GOULD 
- 
w -  , - 

%. - 
,.- ' %&- - . . 

. - - -. .. - . - - -. . 
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ORIGINAL PAGE is 
OF POOR QUALITY 

CFE TECHNICAL DATA 

Hewlett-Packard (56296)  

Transducer, Displacement 



DISPLACEMENT aeries 
TRANSDUCERS ' 7DCDT 

' t u . e h u  ham + 0.0.' f S-03 
& 

240COT = 

tLEmlGAL DATA 1- 

DESIGN FEATURES 

High RFsdution 

Built-in Phase Scnsitico Lkmoduhbr 

* DC Inpd  - DC Output 

.To HG rnon ir and Quadmrum h'uIl P d e m  

* E q  to trw 

ORIGINAL PAGE 
: OF POOR QU~Z*: 

I - 1 -1 

- 1 

1; 
-i 

I 1 

CONPENSEb SPEClPlCATlONS 

KRAN5mUCER TYPE: OC-inpR,w-dpH d;imtiol m- 
fmver with &%-in corrkr o~i l lator  and p k w  e - --- -n.n--r-a- ? 
d t d ~ l o t o r  prmid'ng DC wtpd plopark! to b a r  

, ,-,-d~a.,+.lw..r~lrs~t;;.r- ii 

d t ~ ~ l o c r w d .  . Mdrl7KDT-4K1 
mrm: bplecrmmh d f 0.050' to zt3.0' fd -1., 

OUTPUT: DC-ge anpTlhrdt bcmm tor-] 
d:rplactmcnt o d  poloray rrlotrd to I)rr d w & k  of 
mat .  Dtv;mt;m from rk but  shoi~ht r t  l k w h  Emro W 
m e  *on 0.5% of total f l roh t  r m ~ .  

SEN$ ITIWTV: We 7DCDT: F& uol, fmm f 15 VDt 
I O . D H 1 ' ~ r d c  ranat m o d t l l ~  f SYDC Ib f 3.0'lhPLe 
r o w  model). Re@- d VDC nomimar r ~ c i t d *  

k r k  : 4DCDT: Wl wale outpvk #em f S VDC (lor f 0.OWg 
rtmLe rongr model] lo f 13.5 VDC h (f3.0' nhba r w  
modtfi. I l tq&tl24 VDC m m h ?  r ~ e i l d b %  

SIZE AND WtGMT: Snin 7DCM: 075' d ~ k r  r 0.81- 
kng b 0.75' d;nmclw 1 103" h a ;  12.6 k XW mrrr 
kt"- 24x11~: 035' 6m-i+r a am. ro 035. d k w  
I 1032' long; 1 3  b B8 vom* 

1 YPlC4k Y SLL To l o r n ,  d,'r colkd - 
col fiplorrmrrh rlrrre k;gh rcrr#r ad m 
dnird. 

Eaampln. Mrw- d lkok k -d rnnbm; pll. 
t k  irrd'iolh w-bdbo& k ronhd 
mulornolit dirtymrtym&g in ~ a ~ - c m t r d k d  -thins loob; ol 

I 

+k in e p-c k o d v c n  E*, In** b b m  
1 

I brbrrl dlplrn- Fi~urr 2. Fwtionol b o g r ~  

t 
I 

I 
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DLSCRIPTION - 

The HP 7DCDT and 2 l D C D T  Series of dim- If less ripple is desired, additional external filtering , 

( placement transducers art linear variable difirential may be added, but a consequent lara ol frequency 1 

trrnsformtrs with built-in 6 or  2!-volt DC excited nsponse should be expected. If, on the  other hand, 
curier odl8tor u r d  p b  e r n s ~ t ~ v e  demodulator better trequcncy response b desired. DCDTs with 
wttm. Though a m a U  in rue. they art ruggedly mn- aetworks having rhorter t ime constants can be rup- 
atructtd. They provide the  unlimited molution. high - plied on special order. Then, if the ripple is excesive. 
accuracy and rnsitivity of HP displacement the user a n  add a n  external network with sharper 
transducers while eliminatin the extra space and cost cutoff chancteristics than thosc ordinarily supplied 
of complex carrier sys tem.  fnput and output circuits am an integral part of the transducer. The sensitivity 
art electrically isolated from each other and the coil rpecifications l~s t ed  on page 4 are derl\-ed from tests 
rarcmbly cast, making them usable directly in floating taken with the trinsducers operating into an  infinite 
or ground return sptems. The DC o ~ t p u t  is sufficient impedance. For other values of load impedances, :he 
b drive most standard DC indicators. recorders or  output impedance of the  DCC T should be taken into 
control aystems. The design of these transducers consideration. Typical output characteristics art 
eliminates the d h a l  phase shift correction and har- shown in F i u r e  3. 
monic-mdquadrature null problems associated with 
diierential transformers. 

A DCDT consists of a coil asembly and a core which, 
i when displaced linearly along the axis and within the  v o t n  ctc 

bore of the coil assembly, produces a voltage change $a LC)- : 

in the output proportional to the displacement. Both 
series of transducers are  available in seven stroke . . 
ranges. Cores are available with either a 0.001' or  
0.013' radial clearance between the mil bore and m r e  
OD; and with (1) an integral core extension rod. (2) a . . -  . - .  8 .  . 
tapped hole a t  each end, or  (3) a blind hole a t  each end. I I ! 

THEORY OF OPERATION . . - .-..-~. -.-- .- 1 -.-1d. - --- - -  - . - 
A DCDT coil assembly consists of a differential trans- Figure 3. rypical Output Characteristics 
former coil, a DC-excited solid-state oscillator and a 

haw-sensitive demodulator a11 in one small package. To  realize the guaranteed linearity of 0.55 of full 
!he mcilhtor converts the DC input power t o  AC scale. the load impedance should not be les. than 
which is used to  excite the primary winding. The axial 10.000 ohms. Load impedances less than 10,000 ohms . core position determines the amount of voltage in- may be u e d ,  but the linrdrity range of the transiiucer 
dueed in the secondary windings. Each of the two will be reduced. The resolution capability of DCI)Ts 
secondarr cirzuits contains a seo~ndary  winding, a is theoretically infinite. being limited only by the  
full-wave bridge. and an  RC filter. These secondary rezd+ut device. If a bforlel 7DCDT-05fi) is used a i t h  
circuits are connected in series opl~#)sition so that  the ur HP recording system having r BIodel :350-1000 
resultant output is a DC voltage propt~rtional to the DC coupling preamplifier. the sensitivity of thesystem 
core displacement from electrical center. The polarity will be a 30 division stylus deflection for a 0.001 
of the volt3gu is a function of the location of the core inch displacement of the transducer mre . If eon- 
with respect to electrical center.. nected to a portable HP single channel Xlodel 299 

recorder, the muximum sensit~vlty would be a three 
A simplifi-d functional di:ig-am of the transducer is division stylus deflection for a 0.001 inch displacrment 
rhonn in Figure 2. of :he transducer core. 

PERFORMANCE CHARACTERIST ICS 

The frequencies a t  which transdurer outputs are down 
3 d b  are listed in the specifications on page 4 and are 
based on test data. Output arxltiitu~lV.s and phase 
relationships at other frequcncivs r.in br  approximated 
from the following equ.itior.3. 

Where: 
H = p h . ~  angle b r tu r*  n di.spl.rrernc.nt 

and electrical ourpu: 
A. = arr.plitud~ r a t j ~  
f. = disp!acrmc.nt f r e . ; . ~ ~  !lc; 

j . , , l h  = displ;rc~nlent fr*.:j~i#.:~f*~ whr-re the 
DCDT output is do** n 3 dh 

Nominal excitation is 6 VDC. 20 millian~ps for the 
7DCDT Series and EJ VDC. 38 millian~ps for the  
L4DCDT Series. These values are the h s i s  for the  
listed specifications. The excitation voltage range 
for 7DCL)'l's is 5 to i VDT and 20 to 28 VDC for 
24DCI)'I's. The scale fact4.r is a function of the ampli- 
tun? of t l ~ e  excit:irion volt:igr. The yt.rcent;rg. c h a n g ~  
in scale f;ic.tor as a f ~ r . ~ t i . , n  o l  the excit.r!it)ri vo: tap  
will not exceed the prrcentay*~ ch;~nge of ti:? escitation 
voltagr. 

APPLICATION CONSIDERATIONS 

The 7I)CDT and 21DCI)T Serirs have identical 
stroktl ranyrs. 211)CDTs have wnsitix-itips that are 
appr,~\irnate.!y three times tho* of comp.tra!)lt> 
7L)CI)T mod+.!>. The youer consurnpticm nf a 7I)CI)T 
is apprn)tinr.~t+b!y 13) milliu;itts; 241)CDT. approxi- 
mately 904) milli\vatts. 24I)CIlT nlt)dr-!> can be usc4 
in te:n ) r r ~ t u r r  environments up to t'.ic)'F, wherr;ts 
, D c l ) f  models must not be ruhjectw! t o  !n:p.:- 
a t u r ~ s  grt%.ttrr th;tn 140'F. \\'hen selrrtinp .a .'ribT, 
the maximum pe:tk-to-p~:kk disyl;ic.n to hv 
rntt:rslir,,tI, the- ojw,:.it ir~g tt~nrj~-r.rturr. -. . ' 1  tkr  
full SC.I'* sr nip ; \  i t j  of the a-7,s:. 'L-:,. : - 
tquiyr:rrmt skoul4i br cttn-i,ltb:..,l. 



INsTALLA~ION AND OPERATION r---- --l 
I!CDTs are c-:tsily i~~st:tllrd. The core should lw con- 

( n+.nnl tn the n>u\irg mt.ndnr and t t r  coil mounted 
to a mtvhanical rc*frrc.~icc ~ ~ b i n t  in a device such as a .- . --. 

. . HP 14072A hlvunting Block, tubular clamp or . - .  

simi!;tr fixture. Ttre n~c.ilntrng setup should have pro- . j .  - 
\-isita~rs for ~ d j ~ ! ~ t i ~ l p  Iwth the radial and axi-' alrgn- 
~nr.nt bi.turrm the coil and the rare. Cofint n to 
tht. ntovitrg nwmttcr is awtbn:plishcd by caup!~ng the  . . 
nr,,\.i~~p n;r!~ilwr to the tiirtadrd cvnnrcting rcd 
[si::ndiird nlotlclsi or to the core by mc;tns of an  -. r.- ----i. - 9. - - .dr-^-- - -  A-u---- 
e\tc~rric>n red 14073.4 or 1407.:8. see hark page. TL 
esteneion rod ran eit!:rr Iw t!tre.rdrd or cccented to Figure 5. HP transducers as sensing devices in r 
the C O ~ F .  (wing  LOt'TITE Sts!unt. Grade A), de- c l o ~ c d - l ~ ~ p  servo system 
~u.nalIny cm t 1 1 ~  core type. The mounting h a r d w m  
stitbu;d be n::tde of n~r , -n : ;~pn~t ic  n:atrrisls such u 
)s:sis or 3'3 stkin!; 5s t.\c+!. 

T-.t.., t<:** :C cli.~::.c.tt.; c o - ~ . i  ;Ire arai!at:le; the 0.130- 
irri: di.l!:;t:t-r rtbrr .-:::ht.c a si i t i i~~g fit when inscrted 
iniv !'be cuil sn ttf;rt the coil may be usuf 2s a SUP- 
pn7rir.p hearing. In scme applirations. particularly 
bilere a line has already been established by two or 
more .:oints. the lack of clearance when usin the  
0.120-mch diameter core may make it di( tc3t  to 
align the cure with the coil bore. In  this rase. the  
(1.MF-inch diameter core is recommended as it will 
provide 0.W26-inch diametrical clearance between the 
coil 1D and the cctre OD. After the transducer has 
h e n  insta!lrd. the core and coil should be adjusted 
for radial a1Ignn;ent and then zeroed. 

~. - 

EPSE 
1 A D ' t h  

i f  J... ,.: , .I. PC METERLA 
Figure 4. Typical Application 

TYPICAL APPLICATIONS 

F i ~ u r r  4 sh,*ws an application r h i c h  includes a 
Harrison L.wratories 31odel 6204 8 power supply 
connected to the transducer excitation terminals (red 
lead to +, black lead to - )* and a zerocentered 
meter connected to  the output terminals. 

The moving member (and consequently the t r a n s d u c ~  
core) is first placed a t  mid-travel rh ich  is mechanical 
zero. The coil or the core is then adjusted axially until 
the meter reads zero. The core will then be axially 
positioned a p  rox;mately in the center of the  coil. NO P additional ba ancit.g, phasing. quadrature rejection or 
other u s u l  adjustment8 lor dinerentiat t n n d o r m m  
are required. 

B The combination of m DCDT and . LVoyn 
(linear velfrcity tranrrducer) 1s often used In rcrvo 

i / ,  .~ linear positioning systems. An example b a hydraulic 
" 1 j b . .  

t *Propct crritation polarif" mud & obrrctnd. ~ m t w )  
t 01 erritation Icad. rill burn owl Ur primarl circrilr 

I 

i 
? - ,  

P ,  

. *: 

wrvo rontrol system shown in Figure 5. The DCDT 
provides s p o l  position feudbrcli and the  LSsyn. spool 
velucitj feedback for servo stability. Another examp:e 
is t h e  use of a DCDT and Ll'syn combination in a 
counter-measure system to provide linear position and 
velocity feedback in the magnetron magnet servo 
positioning system. (A separate data sheet describing 
HP LVsyns is available on request.) 

CONNECTORS A N D  ACCESSORIES 

All DCDTs are  supplied with 18' long @2 AWG 
teflon insulated leads. . 

DCDTs should be energized by a low impedance 
6 o r  24 VDC power supply, which has regulation of 
a t  least 0.1%. such a s  Harrison Labs Model 6204B 
Power Supply (.see Figure 6). This Power Supply 
features low ripple and noise and freedom from drift. 
The supply automatically regulates with r e s p c t  t o  
either the  front o r  rear terminals, according to  
where the  load is  attached. The 6204B has  sufficient 
power t o  drive several 7DCDTs or  24DCDTs. 

HP mounting block, core extension rods and 
extension rod coupler acrcffsor~es for DCDTs are de- 
scribed and illustrated on page 4. 

ASSOCIATED READOUT INSTRUMENTS 

For maximum sim lieity and economy. the output of J DCDTs a n  be f directly to a DC voltmeter rh i ch  
will give a voltage i~dication probrti<nul to dis- 
placement. The signal may a h  br fed to signal 
conditioning equipment, for recoreing and :or control, 
such as: HP single, dual, 4. 6. or 8channcl 
mording systems; HI' Model 405 Automatic Digital 
Voltmeter; D m e  Model 24018 Integrating Digital 
Voltmeter; d o u l c y  Autogrd high input t n p d a n c c  
X-Y Plotten; etc. 

For o cutnpchcrrsivc n l d w  of the nmny rombitnationt 
of HenIIett-Pachard and other instmmcntation a~wilable 
for use with HP rmnsduccm, consult your mamr 
HrnW-Pochrdfdd om*. - 
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'Srticr %Dl: moa e a c i t o h  rohagc 7 VDC, &I S V M .  kri.r 14DCDT: moa oxcitotion voItoge 28 V M .  min 20 V M .  

ORDERING INFORMATION 

W D T  DISPLACEMENT T R A S S  
-JCEK: Spec-ify the basic rod21 
.mbrr, e.g., Model 'iDCDT-056 for 

6-voit excitation and a +.0.0511 inch 
dispiscrment range. If you want this 
transducer with other than a standard 
core assembly, select the core confiyu. 
ration desired (see outline drawir,gs) 
and add the proper su%x to $he basic 
model number, e-g., %¶odd ILKDT- 
OSII -RI~ .  Twec ty-four 
volt operation transducers can be 
ordored by substituting the prefix (24) 
for (7) in the above numbers. 

ACCES.;ORIES: Spare coras can be 
or& - ? wit5 tr.ir..-2urtr;. Thezp cores 
arc c: -t.':liy m;tnur.icturrd from se- 
l e c t ~  i, h#.::t-trr~tc-i rr,arc:i;ils to obtsin 
thr dt.zire(i magne!ic propr.rties. \Vhen 
ccJrts are ordered with coil a~<ernblies 
they are carefully matched to  insure 
tra?;f!urer op~rat inn within rated . * s p ~ ~ - , i  .:st ins, .  Spcctfy thi. ml)t!i.I or 
part nun:t~+xr given in the price list. 
Wt1s.n ordi-ria,; ct1it.s separately, refer 
to  thr  outline drawing and select the 
mot!d.I numtber of the desired core 
sty!*. T h ~ n .  reftr to the price lis: for 
the actual part nun~hrr ,  e.g.. if you 
want a core for usc in a 7L)CbT- 

C) - B 13 Trari~Juce;, ordsr core part 
nitjc.r 00097- 23085. 

PRICES 
1 RANSOUCERS 

PAGE fS 
Of POOR QUALITY : 

NOTE: Pticcs -'or 712dDCDT-.Y-BI I .  -81 2. -BI3 .  erc . same us for rquiwlent smoke 
stan&rd mode& lisrcd abow (where .Y equdls smoke in thouccndths). 

POWER SUPPLIES I AcCEwR'Es 
......... I . . . . . .  .... 

140724  Nltg. Blmk $25.00 
Harri,on Labor~torieri 6 2 W R  $ 144.00 14373A 7" Exlendon Rod 4.00 

14073R IS" E\trn%ion Rod . . .  10.00 

$ 0 .  m o r e  s n f o r m a t ~ o n ,  c a l l  y o u r  l o c a l  U P S a l e s  O f f ~ c e  01 E a s t  (201) 2 6 5  5 0 0 0  M u d w e > :  ( 3 1 7 )  6 1 7  0 4 0 0  S o * - t h  ( $ O a ) 4 3 5  6191 
We%: ( 7 1  3 )  4 I I  12%: Or. wr I@ Hemlet: Pachard.  W a l t h r m  O t n s ~ o n .  175 Wyrnan Stre-t. WaI:cd.rt. M+s. 0 2 1 5 4  In E J ' ~ v L .  51  R3u.e Dr) A i a ~ a . 3 ~ .  C--..,? 
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CORES 

1-72 tXmNSION RODS, COUPLER 
82:" k-4 
b t @ S  bill crqm 
.a74 L.07; e l  4 1.00 

NOTE. ( I )  1-72 NUTS A N D  (I) WASHEPS 
SUPP:!~D w ~ r n  cacn KID 

EXTENSOY ROD 
MOML NO 

140738 15.0 

MOU?171tiG BLOCK 

3.09 - 1 

Mounrtng Block. 140724 

0 

Den-1 
1 ;k:i 
nt. 
6-volt e. 
displ~a . t - .  

tra!lY.i.:- 
core 3- 
ratior 1 
and 31: : 
moti*: n 
050-ti!? 
volt OF* 
ordr r. ;1 ! 
for (7) ir. 

ACCi'x. 
or& r t  i 
are c,- 
lec. i , !  

i the dr.>' 
cores a: i they ar- 
trancd:: - 
spe*.;c,-. 
p;trt n, 
Kt\,:: or 
to the o 
me,?.! r : 

. t y i v  T: j 
the 3t.t 1: 

F o r  m a r ?  
Wrs:  <? 1.3) 



3RlGlNAL PAGE 1S 
OF POOR QUALITY 

. - DZDT ';.7b\l:SDiJCER C.SL1F?L'2TI'GN KFC@?.D 
-- -- 

~ 2 3 5 L  -,. - . -- S t 3 L A L  NO .-- . .  . -  .&. 

IXPUT VOLTAGE d V DC SCALE FACTOR ? v dc/in 
- -. -. 

STROKE f t / ~ y  in LINEARITY :. 5 % f u l l  scale 

INPUT ! tor I I I cx 

Filter 1 ) OUTPUT 
-BLACK 

I I- 1 I I GREEN 

CAUTION - - - J  

DO NOT REVERSE INPUT SCHEMATIC 
VOLTAGE POLARI- 

FOR "Cl" MODELS SUPPLIED WITH AMPHENOL CONNECTOR NO, 126-195 (SAh'SOFtN 
NO. 10B7-3~W) , P I N  CONNECTIONS ARE: 

EXCITATION OUTPUT 
7ry-q-  -----------we- B (+), D (-) A & H  
Z,,y-DT -- ----------- B ( + I ,  C (-I  A & H  

T38-6 
0 



CFE TECHNICAL DATA 

Humphrey, Inc. (98284) 

Gyro, Attitude 
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CFE TECHNICAL DATA TO BE ADDED: 

-- - 

MAC Panel (16654)  

Program Board Receiver 





MRC PRWEL RECEIVERS 

ORIGINAL PAnE IS 
OF POOR QUALlt"t 

L 
4 

r .  

Ca8a.og Number - ' horoniyate  
Taper " W ~ r c  . 'znstuqs 

Pin Tab D.Tent 

Contact 
Format Model , 

I I H.,r:- 13 5" Phenolic 

Insert 
Material 

Gold 

Contact 
P lat~ng 

He1g5t 2 0' 

L N~ckel  
Diallyl 
Phthalate I 

0109392 - 1109392 / 2109392 

0129391 1 1 2 9 9 1  1 21293?1 

0129392 , 1129391 
, 1.11cki;ess 2 5 "  

2129392 ' 
I 



PLUGBOARDS COVERS 
Panel i t:de:tal 

! 
Salk Screened 

Lectnt2 

ORlGlNAL PAGE IS 
Or: POOR QUALITY 

I I S;ecial p- -22s: 1 : 
Heiiht 18.6' 

i @ anh ! G:??!F.3 , 
i C a':!; Cr:r'a' P.!~::se ~--;3;. f-.:'.r. ate h i :  1 . 3  2.5" 

MODEL 939 - -- - -- - - FRONT 
- 

SIDE 

.. . 

BACK 



MANUlL SINGLE CONDUCTOR PLUGWIRES - 

I Conductw V o f t r r  

FIXED 51N6PE C0)IDUCTOR PLUGWIRES 

Overall Ca:alog Insu:ation i 
Numbel Color 

I 

lmulrlim Jxhct Tip Crpacitanct Moldrq 

5' 5037801 

7" Gold 

la.;rdmcr 

Y I 
19- 

Nlchcl 
&IT 81.d ( 

I n- - R ~ c k d  5007708 
Gold S $ , &  Ydlo* 

27' 
Nrcktt .--- 5007109 . 
Esld 

- 
5007809 

1 
@tom - 

35" 
H~chel * -- -- -- - 
Gold 5007&10 

Polrvirql 
600Y RW C ~ ~ O * I &  

Plrsl~c Em] 
-- 

- - --.. .- - . 

#?0 hWG 6 W  RMS Trtm 33 3 rnmf. ft WC Conductor to 
Shrrld 568 
n-rl tI - - -  - 

- - .____ 

m! 
1 1 

-- - - - - - - 1 
conduct# 
lo Conductas 
44 3r! 

i 
! 

Cand~tlw 1 
to S?lrtd. 1 
2:  O!! 

I - - -  - -  - _ .  _ 
Ir:te 

6W RWS PYC WC 
i 

WC 
I 

m 
I i 
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EkYUAL SINGLE CONDUCTOR COLXIAL PLUGWIRES MANUAL SHIELDED TWISTED PAIR PLUGWIRES 

Contact Catalog lnsulatlon Contact 

- 

- I 15- I Gold 1 5000906 1 Orange 1 
I I 15- I 6.16 / 5093806 I Orange 

I ! I 1 9 1 G : ; l  . 5:.::53: , e ack 
I 

L I I I 

1 
I 27- 1 Goid 500C909 i Brown 

I 
- I 

! 
I 

Gold / 5033910 
I I 
i hd I 

I 

1 27- 1 r r P -  G ~ l d  j .,dv~309 
I 

1 6vo~w1 1 
I I 35- I Gold j SSDillO ; Red 

! 

MANUAL THREE CONDUCTOR SHlELDED PLUGWIRES 

r ! I 1 

MANUAL FOUR CONDUCTOR SHIELDED PLUGWIRES 

j O~eral l  / C~nta:t ) Ca!alo; j In5utatlon i 
L ~ r p t h  i Pta;ing N ~ i i b e r  / Coior j 

! 1 i 

I ! I O~eraI! Ccn:a:t / Ca!aiog j Ins- lat ti on 
' Length Filrrnjer 1 Color 

Gold i 500!103 1 Blue 
i 

Green j 
! 
I 13- / Yellow I 

! 
I 11" / Gold 1 5WIOM / Green 

1 

I 
I 

I I I 

IS" 

1 1 3 "  1 Gold 1 500 1005 1 Yeliow 1 
I 1s- j Gold 5oaIoo6 Orange 

i 

Cold 5001106 Orange 

5001007 Black 

500100B Yellow 

19" 1 Gold 

21" ( Gold 

35" / Cold 

5001107 

5001108 

5001 109 

23 - 

27' 

Black 

Yellow 

Brown 

Cold 

Gold 

35' 

5001009 

1 

60ld I 5001110 

. 

Brown 

5001010 I Red 



HARDWARE AND TOOLS FOR 1 
TAPER PW TEAMIHI 

SERIES 151-t6120/22 

I 1E-d 
CQHTACT SPRINGS 

Make single connection between 
internal equipment wiring and re- 
ceptacle of contact spring. Made 
of brass, drilled for various wires UTALOE MUlBERS 
which can be tither soldered or 

Taper pin recep:acle t)ipe used IR 
MAC Pane! Plu;Soa:d Programming 
Sys:ens Cata lo~  Numbers: Nick.! I hard gold, -00M13' thick over 
Pla:?d. 0411101: Gold Pla!ed. .0001* thick nickel plaFng. 
0411062 

TAPER PIN TERMINAL TIIPER PIN TERMINAL TAPER PLUG 

SERIES 157-53 MULTIPLE-SERIES 157 SERIES 157 

I 
- .f ---_. _ _ 

L . - - . - - .  
-a,,. + -  w -  7 7  
PA- 

-- 

I Urnd as an aS?;lcr betntsn con 
tic: spriri rece;:ds:le and series 
53 tar-? pin Pfr!'r,; SF?:^~ I?"-, 

tdtnt,;al to fa;l+r pin ter:l,c :I Uscd to teianinnte serer$ w r ? s  of Used with shdnts  be'^^ to s h ~ c t  
abt~rr Catalcg Ht:~Serr.  Unyl .W. intr-iat equ;pmen2 wiring a! one contart sprini; on re:: of r::env:: 
4?30(:. N~ccel PIE:- -f 6?31?3 point Side vent in t a p ~ t  pin per- pantl Pla:sr, S P P C ~ ! ; ~  !a  -I : ~ d - n  
Gcl: P:::.j 4?33i,; mlts easy soldering of wrre tical to tap.: pin te:n:.n.!'aa" ... 

c n d ~ n j s  Platzng spec t f i ca t ;dns  Catalog H u m b t r s :  U n p l ~ t e d  
identlcaf to taper pin termindl 427CG:. NlcJIe! Piat id ?.'!I05 
above Catalp- numbers Unplatrd. Gold Pla:+J 4??031'! 
425WJ. FErLwI Pld'*-d, 425155. 
[;old Plated, 425035 

V 
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-. , TAPER PIN RECEPTACLES 

STRIP SHUHTS 

U s ~ d  nli5 tqcr r13g a7d or pin 
t s r ~  to h n ;  ac',zc~nt p?si- 
?ions of c@a!a:l sp:lcy un rcar of 
rece i rer  panel. Contact spring 
spacing is .250" on all models. 
Kade of phosphor bronze, with 
plating same zs ta-,er pin tfrnkal. 

i Cita1.g Kunkenl  " 1 ! h e !  D i d  1 I 

FA?:: 2s 5 5 ; n  n z ?  C;P j:t a!so 
E:;':;'!? in j : r , ~  :c.rm $:i~'5 ate 
on .2jJd c ~ z : ~ : s  2r.i t2.s 2C con- 
secrrt~ve positions on the reteive:. 
Shnts may be cut to length as 
!+:;irr-6 C a : r ! ~ g  Kurhers: FihcLel ..-..". -- p-.b*. G: : Li7dS2, 

HAND CRIMPlHG TOOL I TAPER PlH 
INSERTION TOOL 

Used to crimp taper pin terminals 
series 157-18 f201X to internal 
equipment wi:in&. Tool is crimping 
cycfe controlled to assure !he 
quafity of the fout-indent crimp. 
Catalo~ Aumbttr: Crimping Tool 
Frame, -457(rM1; Taper Pin Posi- 

i tioner, 452003; Gaging Pin, 452002 

2 7  

Used to insert all taper pin ter- 
minals. Tool provides far manual 
.nserlion of plns inlo contact 
springs. Tool is  spring controlled 
to give a conslant insertion enerpy 
and to limit cornpressime rlresser 
in the board to a safe leuel. Cat, 
log Hurnbtr: 413001. 

Used w~th  l a p r  plugs andior pin 
terminals above to shunt adjacent 
diagonal contact springs on rear of 
receiver panel. Ptdting specifi- 
c t : o n s  idtniicat to taper pin ter- 
minal above. Made of phosphor 
bronze. Catalog Mumbtrr: Un. 
plated. 4(3?300; N:ckel Plated, 
409101: Gold Plated, 409032. 

KAPER PIH 
U T R l C l l O M  TOOL 

For use in the removal of all taper 
pin terminals with the exception d 
multiple taper pin. Catalog Hum- 
ber: 415000. 



CFE TECHNICAL DATA 

Micro-Measurements (19612) 

Strain Gage EA-13-125-350 ( t y p i c a l )  
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CFE TECHNICAL DATA 

Research, Inc. (09327) 

Potentiometer, cable (3.5 inch) 

Potentiometer, Cable 





POTENTIOMETRIC DISPLACEMENT TRANSDUCER 
k prcntiomttric dnplrccmcv tnmduecr offen r s~mpk meam far remotely masurine deflection ot relative mOtjDn in 
Wth sta~ls and cynamli appl~catrons. 6hc tranducer. when energized from any srahk v o l r ~ p  sourn. can prorlde a 
pmiw rkctrtc~l :ipnal p v n i o n a l  lo the actual phy3ical dr~plactmenr of the zuhjcct. Thk s tpa l  can 'bc uud lo moniror 
dcflcction or ta pru\idc fhJhack ~nfomarion in automated! clod- Imp scrv0-5ysrcms. 
A nidc ulecrirrn of dr<plaetmcnt r a n p  ('i' up to 144") ir o f f e d  an thk ark of compact. umtik dcsigm. Ek-)l tram- 
ducrr b \~cal lv  comt*tr sf a flcxihlc s ~ e e l  cable wwnd  an a prccb~on ml dirc~rly coupled to a porcntiornacr. % linear 
action of cumding rhe cahk n itanslated into a somponding movement of thc p t e n t ~ ~ e r  wiper a m  a i ~ h  negligible 
h!.\t~m!%. pro\ id ln~  e~crtllent m a w r i n g  accumc! and rmolut~on. T.c eaMe mracting acrlon I\ ohnhta~ncd from a \ell- 
cclnldtncd e~-nkt.int force sprrnp, morur The compact aIurninurn caws arc dcs~gmd for rukd urvm and \tnafik mnun!~ng. 

T?+pical appllcaticms include rircrsff structural loading tests. tmsilc elongation tmh, simaling m i n i  stage waration. rail- I 
mad car 12-[ran511 sway mcasurrment. and monitoring or ccrctrollimr; -:arch i ;i-.: .I ;lt.cl,. ;r: pt-s m a c h i m ~ .  1 

FEATURES 
0-12 INCH RANGE (0-3OCMl 

m Wlde se:ectran of drsptacement ranges. 
* Cmpact, eas~ly mounted cases. The - F W I  .r a %plrablr Cable' %+&I * h ~ h  

Vrrnlls !be mmpicic rrm\;ll of rhc cxtcnsm 
a W~rewound potentlometer tor high power cable sligblrlr. k > m d  itr mat~mum range al th  no 

levels. 
All bal! bear~cg constr~ction. ical s t o p  cgu~ppcd ulth a h h  a b k r  prrwnrr 
Zero backlash. darnaw :o rhc cornpncnt pan$. 

Standardrzed AN electrical connector. ~ & l  7101 a the I t u  tnpmsitv m p n m  to 
lncludlng mattng receptacle. the ' : C ) O  and fcavum a f i x 4  crtcmrcr;; cable that 

Prcvls~on for operating at e ! e ~ t e d  arnbit,~t jilcl nal v p r a t t  fmm thc c a s  '?ca*urcment* 
t c ~  16 r r z k  art p n ~ v h l c  mrth rhc - I l l !  Rorh 

temperature. rnudclr Incorprarc ~ f n )  teaeurn ro prebcnt darn- 
agm; p r r \  4n the cvcni at cablr b r c a h a ~  or mrsur Moo€Ls 

7100 AND 710: 

0.3% INCH RANGE (@-%MI 

duccr trrnyuraiurc. 



Models s b m  In Wd type an? generatry ava~FabEe from st& 

ZDnwrva4m.nd luw- na?IaMt gtifq-on m m h m  d d  r l t e d - m r n c o n r r n u ~ n  
w e m a n  .t r m x n n v m  m e  cm rnar1mu.n range W ~ U '  n.:r o! 

J A t  -at#* tmgmla vp to 10.t F rcmarnlng ~cwn-5 n 2 M . a  new 
ZFurnrShCd rrth w ~ r l  lubrtca-t for o p r a t m  lw 70 F 1, 

3 k c d i ! W l q r r  d ubk d v r q  mrwm h tht rnttrnam 5prme m r  - 1DO F KI or- 
WmdrnR Km$er.tm can bt  ream. 



- W t  D t S U t E U E M f  

HOW FT W R K S  
W S D U C E R  

cat- n mltagc b a r  is an urct pcrccnlngc of t$c supply 
v o l t a ~  ar dttcmrmd b! the psrricln of t k  w i ~ t  on tht 
w s r a m  cltmtnl Tht ~ I I I M I  of rhe w~~ u a m ~ a t c j y  
determined by the d a r a m  the =Me E tx tcnded.  
h+: M& -10f (010 fm -1. 

cable m ' t c d  - mhrnctera indrcala 0 dtf. 
CnMc errended 5 I c a  - valtmner +-at- 5[h d full 

wrpul rtdtqc. 
Cable cacedtd 10 iw - vahmcter imkf-rn 1a.X d fun 

outpur v d t q t .  
HOTE. F d  on+ *dtw k 41% d Npplg 

aESOLUTlON 

fnE vERTruL M 



MODEL 4564 

DISPLACEMENT INDICATCR 

-1 1514 Displ-t SPdat&tor a8 eabilutloa dipitml 
indicator md paprr supirly for use vkth th, Aruareh. fmc. lODO 
a d  ? O W  w r k t s  tirwat D l ~ p l * c * w * t  Iran--. It ronsists of 
a bLpo1.r 19.9'19 rolt d l q h t a l  (45 digits] -1-mr &d r * LS 
rolt i.cucs supply. h 1 1  zcre or s y n  ndjustsents. plus ~Tectswm 
dcclrnl plrrrrunt. a11-r calibration for drcu .1  display oi a). 
cz5:nccrrnq unat of m3=4r*-cr.: Car l *  lanear n l * t r ~ ~ s h r p  u:Lh 
t* exttndlmq cable of t h  :,brplacc#nt frmsdurrr. 

PAGE B 
aF pCYlR QUAUn 

. Smn bar Itquid crp.t.1 airplay. 

RESEARCH INC 
-1 am-r MWE*~O~IS.  MIWCSOIA US* ~ 8 4 2 4  . - 

0541.1 4 ;  
-..-r.--- _ --- ---m-,%--. -- & - '  -:--7 F-- - -  



CFE TECHNICA5 DATA 

Rosemount, Inc. (04274) 

Signal Conditioner, OAT 

Transducer, Airspeed-Altitude 

Transducer, Outside Air Temp 
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PRCDUCT DATA SHEET 2fi38 

Yfii:hL C0iIDIilOi:ii:G 'I- 

I 
/L tlii)~.rtZfl/W 3't'tlSUrS !+-- -. - a  
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DESCRIPTION 

The 3tndeI 510BF signat conditioning am- 
plifier i s  design& to ptwide accurate, linear 
C! to 5 I'M output migals from platinum resis- 
tance temperatux sensors while opemting i~ 
severe aerospace en\+ironments. M d e l  510BF 
i s  built around o carrier type amplifier which 
has much better stabitity than s straight DC am- 
plifies over wide ambicnt temperature variatiunr 
and long perids of time. This unitalsomntsbns 
voltage regulation, resistance bridge. Pineari- 
zation, output-supply voltage fsolatibn and out- 
put l i rn lat ion and protection circuftzy, All dr- 
cuitry Is solid state. Mdel 510BF anti a plat- 
inum mslstanee temperatun sensor  make r 
complete temperature measurcmerlt channel. - 

ELECTRICAL BLOCK DIAGRAM 

OTHER MODELS 

Other Model 5 16 t ~ p e  signal conditioning am - 
plificrs are available with the following features: 
* Resistance input from orher types of resis- 

tance tern~rature sensors. 
csllre Millivolt Input from lernperptu~e~ pre- 

or strain sensorresistance bridges or Oler- 
mocouplea. 
115 VAC supply voltage. 

APPLICATIONS 

Aircraft, spacecraft and rocket system& 

- - Cw) rrghl R o % ~ m w n l  Inc.. t967,1973 

I * V.S. Paten1 No. 3,341,135. 
Fortrpn prmlr n5srrrd cu pdrp. 
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Ii'iODEL 542K 
P.ITITUDE/BIRSPEED 
TRAGSDUCER 

PEODUCT DATA St iLET  2175 

Solid SIUIP. ~ ~ i o ( i l i l ~ ~ t -  ~~o~ is f t - z~c t i o /~  

I ,  (- r i t  i(.ullj. ckuir lped rc.s/~o~lse 

0.02% ,-cl~ifi re (Irolti) N ( Y . I  ~ r u ( ~ j .  

IliTk03UCTION 
Rosemouot's Model 542K A l t~ tude /A~rspeed  

Transducer IS  designed for use i n  RPV and air- 
craft f l ~ g h t  control systenls where precision a i r  
data meas~rements are requ~red at reasonable cost. 
The transducer IS a flight proven s o l ~ d  state design 
that prov~des outputs proportional t o  bdrometric a l -  
tttude, ~ndtcated airspeed, and impact pressure 
(qc). Rosemount's patented' capacit ~ v e  pressure 
senslng capsule i s  used In  the Model 542K and 
provides inf inite :esolut~on, superior repeatability 
and n e g i ~ g ~ b l e  hysteres~s. These three parameters 
determine inherent relative accuracy of the trans- 
ducer, and therefore largely establish the sensit iv- 
i t y  and responsiveness of the basic f l ight control 
sys tem Excellent re la t~ve  accuracy ensures that 

the a~ rc ra f t  w i l l  maintain level, constant airspeed 
f l ight when the autopiiot i s  engaged. I t  a lso assur- 
es that the aircraft w i l l  return precisely to  a pre- 
establ~shed f l ight condition after complet~on of a 
programmed m=~neuver or i f  disturbed by turbulence. 

TY PlCAL APPLICATIONS 
RPV and Aircraft Fl ight Control Systems 

Special Purpose Test Instrumentation 

Fl ight  Test 

(. -- Rosemount Co~vr~ghl Rosemount Inc.. ?973 
.u .~ . .~a ienls  3,195,028. 3.271.669 and 3.318.153. 
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OPERATING RANGE OF POOR QUALITY t 
The 542K Alt i tude/Airspeed transducer pro- O ~ ~ e r a t i o n  over these f l ight envelopes estao- 

vi;les h ~ g h  level dc output signals propor!ional to Iishes the f o l l o # ~ i r ~ g  ai r  dzta pressure ranges: 
! biirorl~?trtc altttude, ind~cated airspeed and impact -- 

f' 

pressure (qc = Pt - P ), whi le operating over a j ~ ? h l  5 4 2 ~ 2  

f l ight  envelope of -1,080 t o  40,000 feet altttude. 
for- Indicated airspeeds ranging from either 125 to 
550 nnots or 75 to 350 knots. 

i t a l ~ c  Pressure (Ps) 5.54 to  5.54 to 
31.02"hg 31 02 'hg 

OVERPRESSURE RANGE 
To:.I PSt..-wrt= (Pt) h -79 10 5 P.1 to 

46 18 'hg 37.30 'hg  
The transducer w i l l  withstand s t a t ~ c  (Ps) and 

impact (qc) pressures of 15Eb of f u l l  scale operat- 
! r t b d t l  P r ~ s + u r r  (PC) 0.76 to 0.27 to ing pressure without damage or perlori.i.nce degrad- l i . 16"hg  6.29"hc 

RELATIVE ACCURACY 

Relative accuracy i s  de f~ned as the root-sum- 
square total of resol?tion, repeatabi l~ty,  and hys- 
teresis errors. It deftnes the accwacy n i t h  which 
the transducer can hold constant a l t ~ t u c e  and air- 
speed f l ight, trrespect~ve of the absclute accuracy 
of the transducer. 

These three parameters are inherent design 
~ t ~ a r a c t e r ~ s t i c s  of the pressure senstng capsule. 
Because they are a function of sensed pressure, 
they are nonl~near wl th respect to altrtude and air- 
speed. L ~ s t e d  below are re!ative accuracies for 
the three output signals, based on the roo!-sum- 
square total of the f o l l o v ~ ~ n g  errors: 

Resolution: ~ 0 . @ 0 5 ? 0  of fa=. pressure 
Repeatability: *O.OIOO.:? of f.s. pressure 
Hysteresis: *0.015?b of f.s. pressure 
RSS TOTAL:  *0.02°; of 1.5. pressure 

OPCf ATINC RELATIVE 
POINT ACrC'RACY 

-1.000 Feet 
h 20.000 Feet 

40,000 Feet 

d5 .6  Feet 
&10.8 Feet 
*23.4 Feet 

542K1 125 YlAS 3t0.28 knots 
I A S  250 K I A $  3 0  13 hnots 

550 K lAS  i 0 . 0 5  Knots - 
9~ 0.755 to 17.1S9"hg 33.43 x l o - '  "hg 

-1,000 Fzet 
h 20,000 Feet 

40.000 Feet 

- - -  

~ 5 . 6  Feet 
t l 0 . 8  Fret 
~ 2 3 . 4  Feet 

125 KlAS 
542K2 I A S  250 KIAS 

350 KlAS 

~ 0 . 1 7  Knots 
*0.05 Knots 
t O  03 Knots 

OPERATING ACCURACY 

Operating accuracy includes resolution, re- 
peatabil i ty and hysteresis errors, as  we l l  as  non- 
liqearity, calibralton tol?rances and the error due 
t o  ambient temperature variations over the operating 

temperature range of -45' F to 160° F. I t  defines 
the naximum error band l im i ts  of the transducer, 
exclusive of vibration and acceleration errors, 
which are transient in  nature and can be minimized 
b) propsr mount) ng i n  the ;rehicle. 

Operattng accu:acy of the 542K is as fo l lo~vs :  

OLTPCT LIG'iAL OPEFiAT!YC A C C l R 4 C Y  

h 3 (40 Feet + 0.7% of  Rdg; 
542K1 I A S  (3.5 Knot? or 1.0:. 0' Rdp 

PC f (0.5:; of f.s. + 1.0% of d g i  - 
f l  

h f (40 Feet + 0.7:. of Rdg) 
54-7Y2 I A S  * (2.5 Knots + 0.47, of Rdgr 

PC f (O.::, of f . ~ .  + 1.0% ot Rdg\ 

TIME CONSTANT 

The output signals reach 63% of thetr f ~ n a l  
value w i th iq  20 mil l iseconds after a p p l ~ c a t ~ o n  of a 
step pressure change. 

WARMUP TlME 

The transducer i s  operational at turn-on. How- 
ever, a f i ve  minute warmup time to  al low for e q u i p  
ment stabi l ization i s  recommended prior to  start ing 
qual i ty  assurance testing. 

POVIER SUPPLY E F F E C T  

Power supply effect i s  f 0.025% of fu l l  scale 
output per volt of variat ion of the +28 vdc input 
voltage. 

VIBRATION AND ACCELERATION SENSITI'JITY 

Vibration and acceleration sensit ivi ty. i n  the 
most sensit ive ax is  of the transducer, w i l l  not ex- 
ceed 4.035% of f u l l  scale stat ic  pressure (Ps) 
per g, and *0.045% (542K1) or ~0.095% (542K2) 
of fu l l  scale ~mpact  pressure (qc) per g. I t  i s  rec- 
ommended that the transducer be mounted such that 
the most sensit ive ax is  of the transducer i s  i n  the 
lateral plane of the vehicle, s ince the g sensittvity 
of the transducer i s  app rox im le l y  ten times less - 
i n  either of the two least sensit ive axes. 

2 Rosemount 
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l A S  CIRCUIT 

+ : 5  -- 
L D C  -3 VDC 

-C 3-5 r 3 C  

I P O A F R  
- - - -15 

C C I \ ; F ) l E R  

I)-- 
\ DC 

I 
I 

I 
L--. 

*:5 "7 :  2 5  \3C E F L R E  n ! A S  q C J'C-NIL C A S E  S ~ L R E  
c..?UT H t  T U R N  O U T P U T  0 b 7 P U T  OUTPUT H t T ' d H ' . S  

ELECTRICAL SPECIFICATIONS 
ELECTRICAL INTERFACE 

An electr~zal  interface d~agram, including con- 
nt-cto: pir, des13;?;ions, IS  shown in Figure 1. 

IFiPUT VOLTAGE 
t2 +2E-4  vdc, at 4 h a l t s  maximum, per MIL- 

ST@-,?;A for Eq-ipment Category 6. 

OUTPUT VOLTAGE SIGNALS 

h - 1  03? l o  40 sm f rr! O.lmr T l m t  0 000 to 8.200 d r  
4 1R5 1:s IL 5 i P  mnoir IOmr'Lno~ 1 250 l o  5 5 W  rdr 

qr 0 755 lo 1: 159 ' h ~  0 4v! ' h l  0 302 l o b  M4 vdr 

OUTPUT SIGNAL CURRENT CAPABILITY 

Each of the output signals w i l l  supply current 
to load impedances of 10,:1Q3 ohms or higher. 

OUTPUT SIGNAL IMPEDANCE 

Each of the output signals has an impedance 
of less than 10 ohms. 

OUTPUT SIGNAL NOISE 

Vd~th the 28 vdc return externally connected to  
case ground, noise on each of the output signals 
shall not exceed 10 mi l l ivol ts peak-tepeak at  the 
Internal oscillator frequency of approximately 400 
Khz. N o ~ s e  at a l l  other frequencles shall  not ex- 
ceed 5 mil l ivol ts peak-to-peak. 

OUTPUT SIGNAL ISOLATION 

One common signal return i s  used for a l l  three 
output signals. However, each output signal i s  ob- 
t a~ned  from an integrated c i rc i l i t  amplifier so that 
a short circuit applied to any one output w i l l  not 
adversely affect e~ther of the other two outputs. 

INPUT-OUTPUT ISOLATION 

The 26 vdc input power leads are electr ical ly 
isolated from the output signal leads by 100 rneg- 
ohms mlrllrnurn at 100 vdc. However. i t  is  recom- 
mended that the 28 vdc return (pin 2) be externally 
connected to case ground (pin 8) to rninlm~ze out- 
put signal noise. . 

INSULATION RESISTANCE 

Insulation resistance between the +28 vdc in- 
put power leads and case ground i s  100 ~ e g o h m s  
minimum at 100 vdc. Insulaticn resistance between 
a l l  signal leads t ied together and case ground i s  
100 megohrns minimum at 50 vdc (50 vdc i s  the 
voltage ratltig of Internal ceramic capacitors con- 
nected between signal c i rcui ts and case ground). 

OPERATINGTEMPERATURE RANGE 

The transducer i s  calibrated for operation over 
the temperature range of -45' F to+160° F. 

NON-OPERATING TEMPERATURE RANGE 

The transducer may be stored at any tempera- 
ture between -65O F and+16O0 F. 

Vl BRATION 

30.1" double amplitude, or 5 g's, from 5 to  
2000 Hz, while operat~ng. 

ACCELERATION 

1 0  g's, a l l  axes, whi le operating. 

SHOCK 
15 go$. 11 milliseconds, half-sine shock 

pulse, while operating. 

Roscmount 3 



I.;ECHAI,:ICAL SPECIFICATIONS 

( 

CONFIGURATION 
A d~rnenslonal draw~ng of the 542K1 is  shown 

in  Figure 2. 

FINISH 
The i l u n ~ n u r r .  ~nc losu re  IS blbck anod~zed per 

MI L-A-3525. 

WEIGHT 
Transducer weight is  2.0 pounds maximum. 

r .- 

ORIGINAL PAGE IS 
..r~ p30R QUALITY 

COYI jFClOR 
F3 DIA. MOUNTING HOLES. 0.200 

. . -. . - . - 5 5 5  _ _  
,WAX.! 

1.35- 
- - -1  

I I 
I I 

' 2  28* 0 253 I I 
DlA. 

I 
HIMLPLATE I 

A R E A  

I 
I 1 

I I 
1 

L - - - - - - - - -  A 

0 2 5  -7 6.10 ---- 
255 - M24308/3-1 L- ,MAX.) 6.70 

.A> < AXESOF MINIMUM 

ACCELERATION 

SENSITIVITY ALL D!MENSiONS ARE INCHES fO 020. UNLESS OTHERWISE SPEClFlE@ 

('to 05 WHERE NOTED) 

MOUNTING PROVISIONS 
Four polnt attachment i s  provided as shown in  

F I  gure 2. 

PRESSURE FITTINGS 
The static pressure (Ps) f i t t ing i s  a 114" O.D. 

hose f ~ t t i n g  and the total pressure (PT) f i t t i -g  i s  a 
3/16" 0.0. hose f l t t ~ n g  as shown i n  Figure L. 

ELECTRICAL CONNECTOR 
The connector i s  an M24308/3-1 (Cannon P I N  

DEMMSP), as shown i n  Figure 2. 

INTERNAL CONSTRUCTION 
The transducer i s  constructed using plug-in 

circuit cards and easily removable pressure sens- 
ing capsules. Modular construction, used to faci l i -  
late assembly and maintenance, i s  i l lustrated i n  
F ~ g u r e  3. 

FIGURE 3-INTERNAL CONFIGURATION 

QUALITY PSSURP.NCE 
GENERAL 

3osemount's quality control system conforms 
to  MIL-0-9858A, MIL-C-45662A, NASA Publicat ion 
FJPC 200-3 and Federal Avi;'ion Regulations Part 
21 and 37. 

INDIVIDUAL ACCEPTANCE TESTING 

Each transducer i s  mechanically and electri- 
cal l y  inspected for good workmanship and proper 
opereiion. Calibration j a la  is  recorded at a mini- 
mum of f ive points at room temperature for each of 
the three output signals. A copy of the calibration 
d a t ~  i s  supplied wi th  each transducer. 

/ - 

- Rosemount I"C. POST OFFICE BOX 35129 MINNLAPOLIS. MlNNtSOTA 55435 
- -- - - - -- 

PHONE (612)941 5560 TWX. 910.576-3103 E L C X  299183 CABLE. ROSEMOUNT 0 
12/73 
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NOTES: 
1, The ScanCo transducer (P-ducer) cap does the following: 

ORK;INAL PAGE IS 

A. Rotects dia~hrarn. (Membrane) OF POOR w m  
8. Insures hat'the P d k r  i s  d j u s t d  to the m* \ ," traveling VINYL TUPING FC3 

volume required fw high speed scanning. REFERENCE PREESU.1F 

2. CAUTION: P-ducer i s  fraai le and expensive. ho;ldle with (SCANCO' VINL-CdS) 
care. Do not over pressure by comoressing trapped air during 
cap instpllation or removal. Do not t w c h  the r n e ~ b r a v .  

3. Coot "0" rings with a thin layer of Dow k i n g  high vacuum P-DUCER CABLE , 

silicone grease before instal lotion. 
4, Use ScanCo ' 1 ~ 8  cap for Bell & Howe! l (CEC) and ScanCo 

JPMTR~ P-ducers, and also drop in  SconCo '1009 &iock P-DUCER RETAINE3 
anodized! ring above P-ducer before installing retainer, . 

(TIGHTEN FINGER TIC- FT, 
5. For M e l  L Scanivalve, use ScanCo @1927 cop for 5/8 in. SCANCOF \ 304-2C 

dia. Bell 8 H w e l l  (CEC) P-ducer. 
6. For Model 2SC Scanivalve, use ScanCo #2227-1 cap for ' 

Stotham P-ducer and SconCo F2228-1 cap for Bell 8 Howell P-WCER CONNECTCE 
fCEC) P-ducer. 

ELECTRICAL P I N S  F.?Of*'. 
STRAIN GAGE BZlCGE 

MACHINE THIS SURFACE TO FIT 
CAP TO A PARTICULAR PL131TC-XS-253 

SPEC. 17275-XX CIFFEEEST' 

SCANCO 09%- .AcC:i -57: 
"0" RlNG (Note 2'1 

SCANCO' 0995- .0?9S. I C5 
"0" RlNG (Note S )  

P-DUCER CAVITY 

SCAN NALVE 

3 

d ,  

ACTUAL SIZE ? ' 
i ' ; ; 
i 
i 

i 
Copyright 5-1971 By Sconivalve, In:. I 



&NGULAR POSITION TRANSMITTERS 
p1.69 Dia. - 

/ 1.19Dia. . 1.66 Dio. 
,/' 
, 

- 
-. 

--C 

- 

Retainer 

i 

o ~ \ ~ ~ w L  pPGE a 
or ~ O O R   QUA^ ---- - - - -  -.-.-- - -  .-- 

I 
1.12 Dia. 

Tube Marker, Slide Wire, 
STM & SLY200 Combination 

.47 4 k- 

SPECIFICATIONS 
Binary, Binary Coded Decimal, Decimal 

Contacts: Rhodium plated slip rings andcommutators. Wipers are made o f  Patiney #7 alloy. 
Current: 10 mi l l  iamps maximum, non-inductive and sliding, or 900 milliomps non-sliding . 
Temperature: - 60° to + 125O C . 165O C. on special order. 

TUBE MARKER 

"fA is a commutator type switch which closes eqch time the Sca d v e  is or;ented to a port. 
.,,s transmitter has one unique insulated bar which corresponds , * Scon iv~ lve position zero 

(tube 48). This dual purpose Xmi ttcr can be operated asOscil logru;h Tubs! Marker by  d r o p ~ i n g  
the 10s lead wire. I t  then operotes the same as Standard Tube Marker e x c e ~ t  every tenth bar 
i s  missing. 
SconCo f JSTIA or SconCo JOTM----------------------- ------dual purpose transmitter 

SLIDE WIRE . 
1 oh, 3600 - sconce I JSW 1 ----------------------------- for slaving an X-Y plotter 

200 ohm, 358O - ScanCo JSW200 -------------------------0- for analog position signal 

DIGITAL 

JSTM and SW2CO Combina tion 
The STM's pulse i s  used to trigger a digit izer twice. First, digit ize the pressure signal, 
second dig; tize the analog ?osi tion vol tage on the 51'1 200. 
SconCo JSTM & SVl200--------------- for slaving o digit izer to motor driven Sconivalve 

C 

Binar Code 
5 S <o JBI NY--------------------- ---- -------- - use w i  th s tep~er  driven Scanivcl ve S%.-..- -_ _-- --- -. . . -..-- .-- --- ---- ----- 
9 
5 ' Binary Coded Dccircal, ovoilablc in 1248 count or 1224 count. 1248 count i s  standard. 

SconCo J 1242SCD or SccnCo ' J 1224BCD------------me wi th stcppcr dr;vcn __ - Scpyi~atu 

cirnol - Base 10 Code 
eCOnCO a JDCtAL-------------------0-0----------- uw w; th stepper driven Sconivalve 

. - 
NOTE: Thcsc transmitters ore mountcdon thc Sconivolve drive and locotcd inside the Sczni- 
volve core. To odvoncc or rc tarJ tile tronsmittcr, thc drive has 10 be rcrnovcd from the casc. 

r - 



SOLENOID DRIVE 
WGlNAL PAGE IS - 

POOR QUALITY 

1P-12T wafer, supplied only on request 

-wired into the auto home circuit 

This stepper drive consists o f  a 12step, size 4 Ledex solenoid driving a 4-1 gearreducer. This 
combination makes 48 steps per revolution. It auto homes 48 steps in two seconds, Both wafers 
rotate at solenoid rpm, 

Drives manufac tured after January, 1966 have means for mounting both the small and large model 
J position transmitters, i f  you wish to change from small to Ic.9, (disital) transmitters on drives 
manvfactured before January, 1966, return your drive to the factory to have the threads cut on 
the gear box end. This drive requires 30 milsec. to step and 15 milsec. for spring return. For 
stepping at speeds aSove i Osteps per second, use ~con~o~~~l.F2/52-56,which is a soi ia 5 : 0  te puise 
lenath feed back drivina circuit. " w 

ScanCo J5<-24---------------------------- wired to double step,~~wi~ed-fc~-au to horns . ..___ _ _  _-----_- _ _  ___.-. -- -..-_--.--- .. - -. - -  -, _. _ _ _  JS4-33--------------.------------.--------------------- wired for out3 tiom2- - - - - - * -  - -. n.---.y- 

SPECIFICATIONS 

Duty Cycle: 1/4 at 24 vdc or 44 seconds on period. 
Reristoncc: Stocked with 8.03 o!lm coil  for operation at  24 vdc. Can be supplied i n  wide 
range of resirtance on special order. 
Switch Decks: One auto home wafer. One 1P-121 wafer, shorting (supplied only on request). 
Wafer svritches hove solid silver contccts (lubricate with light arcare). 
Temperature: -60CC .to 125OC, con be operated up to 175OC (at sol. not ambient). 



CFE TECHNICAL DATA 

Spoctrol Electronics Corp. (02111) 

Potentiometer, Rotary, Series 708 

Single Section (1K) 



VIRTUALLY INFINITE RESOLUTION DESIGNED-IN RELIABILITY 
ROTATIONAL LIFE EXCEEDS 20 MILLION SHAFT REVOLUTIONS *It 

CO-MOLDED ELIFMENT 6 MULTI-FINGER WIPER PROVIDE LOW NOISE OPERATION 

EXCELLENT TEMPERATURE 6 ENVIRONMENTAL STABILITY t 
ORIG~NAL PAGE IS 
OF POOR  QUA^ 

i Model 708 Model 708 
Bushing Mount Strvo Mount 
Single Sect~on Two Section 

Me V!N 
1711. TYF 

,a .,, 
BUSHING MOUNT 



PRECISION POTENTIOMETERS 

OUIPUT ~YOOWV~SS 0 I %  anilm 
IfULAIIOll R fq lS  ANCC 1000 .ly.rrr r r .  SO0 V M  
DIL~C~IC ?.~LNC w IWO 4 1 %  IIYS w MI fmm 

R m t r l 8  10 shall 
l*n Carub tat,. hm .n*lablr br r m * a l  

. . . .  W I N G  Crnb 11 wb~c! C l W t  tatto h 0 S 
rls#nad = I I R r l  lo kcllon 1) 

lEYKR4TUl l  CORflCliNT 
Of RISISIAWCL e4OG ?TM/*C uatmum 

i 
' I  

1 

MECHANICAL 
n o i ~ i ~ o n  . ~ C O ' ~ t ~ m  
BtUlrrt WE Suw h u r t  Ball k e r t n t  

k r h ~ n t  Mount S * m  k a r ~ n t  

$PECIFICATIONS: (U1L-R-39023 t e u  hoedurn Apply) MECHANICAL ( W L )  

a t i r l l C A L  
rucrours lwulvuws 

km Bn**m# 

1D1U U S l S l M C E  . . U d  ryr. 500? l m  WIC! &aft lumul (llRlln 1. .W2 10.051 .WZ (0 051 
hbl D.a Rumut r t t l )  .a07 10.051 .00? 10 051 

k*rvrl: S(r*ed '. 10s. &ad b 25% lbfwal Rurort (Ill) .802 I0 05) .W5 I0 131 
l l l l l l W  mlDOln  . . Ic.M $@.SS, Sacad b =0.Z* U l N  14  ?la1 405 l0.13t 805 10.13) 
rnlAllOll .Hog 2s. Sbh Rr(*bt ?W .W2 10.05) .OM 10.10) . . . . . . .  
mwCRRAlHIS. t a l u l ~ l O n ? h ~ l ) O * C Y U I I  

IKWI (YU(IYWS) . Sir$* k t -  0 6 u (17.0 m) . . . . .  
WbW k m a  bt 125'C 

k h  W*t*wI Mlwl 0 2 bt 15.61 @m) 

Udittunal wrlmt 15% e l  IL. mliy MI% . . . 6 m l m a 8  mm Wn~nel aI8tnmnl d a d  uctmr. 
.( wtor I mlhln 5 IC '  h ~ t t ~ . n  1 l*rm1~11 

I W I W Y  IOLTAC[ . . .  @ 5% luw YWIm Of Y(tnl4 . .LIZ lr.@ mr &w .u. 

MATERIALS 
)IOUillt U I D  LIDS . . MISIU~. a&td 

. . . . . . . . . . . .  Stwrnbs Uul. . u . m l ~ c .  ~ w o l e d  
nWlNUS Br~rt p l 6  r4hd 
W~WIWC YWWT WUDWME Lrr-ankr. ~ahmrl *.n IWI. mctd 

h n r :  Nut Brau b~chel #a116 

ENVIRONMENTAL 
VlBRATlON . . . . . .  IW(rrv2OOOIlr 
snocr . . . . . . .  ..WG r 
U L T  S P U Y  . . %  MI 

. . .  ROlATIONU L I R  km 20 millten sWI molulaons 
8 m l ~ n r  5 mmllmn shall molul~ons 

YARK!NG U~,IS shall be ur~d WIM srrlrol .mu d e ~  no . 
8nd W e  code and w each uc l~on .  rcr~dance. 
nvrurn U c r a c r .  I l u a r t l v  and btm+tul d.nl~l#ute.n 

POWER RATING CHART 
(Ratings tor cup No. 1. Additional Cups. 

75'0 of values shown.) 

RESISTANCE ELEMENT DATA 

RESISTANCE MAXIMUM 
VALUE - VOLTAGE 
(OHMS) ACROSS COIL 

(VOLTS) 

500 
1 K 
2K 
5K - 10K 

20K 
SOK 

ORIGINAL PAGE IS 
OF POOR QUALITY 

AMBIENT TEMPEAATURE ( C) 

HOW TO ORDER THE MODEL 708 
The Model 708 can be ordered from thls speclflcal~on sheet with a variety of alternate characterist~cs, as shown above For 
most rapid servlce on your order, please stale 

1. Model 708 Example-Model708. Servo. lOK4lOK130KIS002.4 sections 
2. Mount~np type (servo or bushing) Ea8mple-Model708. Bushing. 5K. t~ng le  s e c t ~ o ~ ~  
3. T-1 resistance of each sectton. beginning 

with the secllon nearest the mounllng end. 
4. T)w number of ucl lons. 

0th.r characlerirt~cr wll be standard as descr~bed on this r p c ~ f ~ c a t ~ o n  sheet If tpectrl characterirt~cs are required. such as 
epecial Itnear~ty tolerance. tpccial reststance tolerance. extra taps, non-Itnear tunctlons. etc.. please state these on your order 
~ n d  r l low addtlional lead l ~ m e  for dellvery 

1 SPEC1 ROL ELECT RONICS GROUP I 
Speclrol Relienee Ltd. Spectrot Electronlcr Corporallon SP Elctlronlca spa 
b#*>*b I?i''o I b $ $  A.VIWAI b . t i . v  I ,.s 1,. - 
Sc -%l- n n...*w f rr, CL~, cr I#..I.:.., C a m '  91745 U S *  II 6 a - t e  IW ,,! II e. 
S-WP, ?13<l 11 &I # 4 . ~  b. (JIJI!~ i t  4.' lvrr ('IIO' 51,. 131.1 3>3 ' . ' a l * l i~ lb  .k>.,.lt 



LINEAR MOTION 
i '; 

ORIGINAL PAGE ES SERIES 550 
OF POOR QUALITY 

CONDUCTI'v'E PLASTIC POTENTIOMETERS 
r 

0 HIGH ACCURACY POSITION INDICATION. 

8 INFINITE RESOLUTION. 8 

8 VIRTUALLY UNLIMITED PACKAGING 
FLEXIBILITY. 

Spec l ro l  l inear-mot ion po1entiome:ers prov ide  ex- 
tremely accurate pcs l t lon  indlca!ion w ~ t h  the  same 
conduct ive  plastic element techno logy used in high- 
precision ro:ary models. The  adjustment shaft may 
be r@!a:ed lreely wb19@ut a!:ecting the  voltage outpul. 
L i r . c a . - r n ~ t i m  dcstg?s a:e @!:en v s c d  in a.~toma:ic 

rr,achinsry, p:ocess cqubpmenl. and pa r t~cu la r l y  in 
hydraulic systems coup led d ~ r e c t l y  t o  an actgat ing 

piston.  Cornplc!e packag ing  I lexiSi l i ly is offc.rcd by 
Spect ro l  l o  meet  your a p y l ~ c a t l o n  needs  These Si.cr,- 
Irol l inear -mot ion  designs also inc lude wirc~r,?und 
elements Bolh element types can be prov~di.3 v:rth 
non- l inear ou lputs  and c l e c l r ~ c a l  trips t X c ~ ! ~ a ~ t c a !  o r  

w ~ t h  el lher in-line or  p?rpci ld l t~! . :  s!,afl cx:t:is~=in; 

f r o m  the pcl lentiomeler asscrnb'y 

GENERAL SPECIFICATIONS: Listed for reference only. Designs are fitted to application 
requirements: 

BODY STYLES (STANDARD) 
BODY SHAFT 

Round %-inch dta x,-inch d ~ a  
1 -inch dla %-inch dla 

Sqgare 1 -inch sq X-lnch d ~ a  

ELECTRICAL: 
Resslance 'ange 

(ohms per ~nch  2 100/0) 300 n to 25 K 
Resolul~on Virlually 1nf1n11e 
I;r,t?r~ty. independent S!ardard = 0 5% 

'Specla1 to 2 0 03% 
Elec~r~cal travel ("- !& inches) 1 ~ n c h  increments throuah 

12 tnches 
Power iatlng .8 walls/~nch at 40.C. 

0lele:trlc strength 500 vclts rms at 60 cps 
from lerm:na!s to shaft 

MECHANICAL: 
Mechanical travel: 

Terminal posillon 

Mounting 
Weight 

Cointides W I : ~  elrclrlcal 
travel 5 g, Inches. 

Cnif o@pos~!e shafl 
(standard) 

lappcd ho!rs Iron: a?d rear 
2 or plus 1 or per Inch. 

ENVIRONMENTAL: (h!eels 
applicable speclf~ca!~ons of 
MIL-R-39323) 
Operallng 1cmpcra:ure range -55'C. lo + 125'C 
SPECIAL FEATURES AVAILABLE: 
ExIra laps. nonllr.car tunc:~ons. elect!~cal a?$ mechrn~ca! trgvct. . . 
special mounttng conl~gu~a:~ons. prov,ded nilt, lozds or 
Conneclors. self-al~pnlng shaft. setlcd conslructtor.. shall 
conftgura:lon. 

- 

HOW TO SPECIFY SPECTROL CONDUCTIVE PLASTIC POTENTIOMETERS: 

Any of Sptclrol's Condutltve Plast~c pOtentiomeler models may can be used when considerir~ your elcclr~cal and mcchanlca! '. 
I 

be sptclfled to meet your elacllng appl~cal~ons This checkl~sl tequ~rements: ! 

J BJSIC Model Ser~es Modct No 0 GENEhAL CHARACTERISTICS: 
O M~n~Line. ~ l ~ m - p r d t l e  po~enl~ometers Model No 0 Rolat~onal I ~ f e  

0 Temperalure range 
0 ELECTRICAL REOUIREMENTS: 0 Special env~ionmenlal iequlrements 
0 Res~slance and tolerance 0 Addll~onal taps (local~on) 
0 Linert~ly 0 Outpul smoo1hness 0 Spcctro: Linear-Mollon Polen!~omelers 
0 Power rat~ng 0 Tempco SPECIFIC PACKAGE OR HOUSING CONFIGURATION (BASIC 
0 EI~CI~ICII rotal~on DESCRIPTION): 
0 Requ~ied lunct~on 0 Ltnerr; 0 Non-bnear 0 Dtmensions: 

0 Linear-mollon l ~ l e  required ( ~ n  slrohes) 
0 MECHANICAL REOUIREMENTS: MECHANICAL: 
3 Type of mountlng 0 S e w  0 Bushing 0 other- 0 Stcoke or travel (inchts) 
0 Number of addll~onal secl~ons f e r m i ~ l i o n  mtlhod. 0 Sld Terminals 0 Leads 
0 P~ck rge  d~mens~on iepu~iemenls 0 Conncclor 
0 Mechan~cal tolal~on 0 C 5er 
0 Torqvr 0 S h ~ f l  rnlension (relrrcled postl~on) ,(in ~nchcs). 
9 =hall t~ lens ion E l f  CTRICAL CHARACTERISTICS: Use same as Basic Ro;ary 

1 &her spccirl ~ t ~ u ~ r e m e n l s  Models 

-5 101 C O Y C L ~ ~ ~  orslclr Asslsirwtt om VUIIY~II I~IOIMA~IOW ON LYT nrouincMcw?s wov eovtmco IT VWIS 041A 
SMI~I, contrcv TOUR SCLCIIOL (ILPIIC~CMIIIIVE 01 IACIO~V OFIDCL. 

SPECTROL ELtCtlOMtCS COIICOllllTlOll 0010  E GALE AVE .CITY OF INDUSTRY. CALIF. @1?45.PMWE 1213) B64-6565 W X  (910) M4.1314 . 
a 



CFE TECHNICAL DATA 

Sundstrand, Inc. ( 9 7 8 9 6 )  

Accelerometer, Vertical Servo 
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*:S \ T r r 
; . , , . r .  

-5 

i ; i i  ,j- 
1019 I M P  S I C .  

.<re C A D  

:4:&;!7!if 7 3  SIGNAL OUTPUT 
" - -  
+ >. -Z: :t.'i.r: CT'i..:' 

PAGE I% 
WALm 

NOP.4-FENDULOUS FLEXURE SUSPENSION -- NO 
PENDULOSITY ERROR, NO HYSTERESIS ERROR 
+28 VOLT FOR AIRBORNE OPERATION 

t ELECTRICALLY ISOLATED OUTPUT 
EX7 f 3N4L RANGE ADJUSTMENT 
L'N!QiJE SUSPENSION ELIMINATES SENSITIVITY TO ANGULAR 
4CCELERATION . .. - - -. . . . _ - - .  -. \ - +  .. - . - "  .-....- -- . . ... , - . -- . -.- -- -- - .- 4 - 4  -- .- -. -.- . -  . ;-;e i j Y L '  .--- 

t,5sot?ls 3035 and 303T Servo Accelerometers offer the convenience 
and value of multirange instruments. Simply changing resistors on 
the accelerometer's header changes the unit's gain and range 
characteristics . . . enabli~g you to purchase one accelerometer for a 
specific application and, later, re-range it for others. Now you can 
ever1 afford to s!ock servo accelerometers. Even more important, 
though, is performance . . . which, in a servo accelerometer, depends 
on the suspension of the internal sensing element, and none 
performs better than the uniqge patented non-pendulous flexcrre 
s~spcnsion. 

t.403el 303T offers an integral self-test coil. Current through this 
electrically-isolated coil applies a f x ce  to the sensing element and 
enables a valid check of accelerometer functioning prior to use. The 
self-test coil siso permits nulling the effect of earth's gravity f~eid for 
lo&-level acceleration measurements oerpendicular to the earlh's 
surface. 



MODELS 303B,303BF, 303T and 303TF SERVO ACCELEROMETERS 

3G3BlBF PIN CONFIGURATION 303TlTF PIN COHFIGURATION 

( .  PIN 1. +28 VDC PIN 1. t28VDC 
2 SIGNAL 2. POWER GROUND 
3 POflER GROUND 3. LOW IMPEDANCE 
4. LOW IMPEDANCE SIGNAL 

SIGNAL 4. SIGNAL GROUND 

11-56 Thd. 5 SIGNAL GROUND 5. GAIN .1B 
.lB Deep 6. GAIN 6. SIGNAL 

Terminal Cover .32 1.125 Dia 7. +TEST 

1.750 = 060 8. -TEST 

2 000 5.060 

ORIGINAL PAGE 1s 
SPECIFICATIONS 

OF POOR QUALIm 

Ranges (full scale) ------------. ---_----- 
Voltage sensltivity (adjustable) ------- . 
Current sensitiv~ty (nominal) ...................................... 
Output voltage -------..----- 
Noise: 1 MHz to 8 InHz (less than) 

below 1 MHz (less than) 
DC l o  1 Hz (resolution) . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - - - -  

Supply voltage and current -_-----------.-------------------.----- 
Eleclr~cal isolation at SO VDC, pins to case ..--- ---..-.. _-.--.-._-. 

input to output at 50 \IDC .--------__._._.--.--. .-----.-- --.. 

Llnearlty (to 5 0 volts any range) ------------------------------.---- 
Hysteresis and repeatabtl~ty 
Output at 0 g (rnax.) 
Zero shift with llne voltage (max) ---_____-------_---_-.._-.--__-_-- 
Sens~llvlty shlll with llne voltage (ma~.)  _.--.----.--------------. .-. 

Temperature range -----------------------------.---------------- 
Zero shlft wlth temperature variation--- 
Sensil~v~ty shift w~ lh  temperature varlatlon 
Transverse acceleration-DC to 5 Hz .--.--------------.---.---- --- 

5 Hz to 2000 Hz -..__-----.-_--..__.------ 

Cross coupllng coelflclent (pendulosity error) ----------..----------- 
Case al~grtment (lo true sensltivity axis) .--.---.--------.-_----.--- 
Accelerallon lmlt (non-operating, sensltlve axis) _---------. .-------- 
Shock llmlt (5 msec pulse) -_----------------------.---------.---- 

We~ght (w~th termlnal cover) --_---------------------..------------- 

MODEL NUMBER 
MODEL NUMBER (HEAW DUTY) 
MODEL NO. (WITH SELF-TEST COIL) 
MODEL NUMBEh (HEAW D U N )  

Range (nom nal) + -Q 
Senslt~vlty (22%) v/ 9 
Frequency response (45%) Hz 
Natural frequency Hz 
Output Impedance (nom.) ohms 
Thermal sensitlvily (mix.) X I'F 
Stgnal connections (3038) ptn i 'r 
S~gnal connecttons (3031) pln I ' s  

B l l  
B F l l  
T l l  
T F l l  
0.5 
10 0 
180 
300 
100 
.01B 
4 6 5 
3 A 4  

MODELS 
3038 & 303T 

'0.5 g l o  240 g 
10 VIg to 0.1 VIg  
0.24 malg 
to 25.0 V 
5 mV, rms 
1 mV, rms 
5 t 2 8  mir.9-g .DC '10%; 40 ma, max. 

50 megohms 
50 megohms' 
=0.OSVA full scale 
0.0005 g 
2 50 mg 
0 005 g IV 
0 .055 lV 
-65°F to +18S0F 
0030g11OO"F 
0 Oloml*F 
250 g 
20 g peak 
none 
0 002 g l g  
100 g 
100 g (any axis) 
3402. 

'These tinits supplled wllh protective ranglng only-customer shall adjust range and galn per man1 

STANDARD CASE SPECIAL 
TYPICAL OPTIONS WITH CASE EXTENSION CASE 
Special Ranglng P r Y I S  yes 
Chart tndlcatlng ranpe 6 gain 

resistors lor fteld ranging Yes Yes no 
Telemtlry verslon 0 to 5 W C  no Yes Yes 
2nd order f~ller-low frequency no no yes 
Limiting-1.OV l o  +6.5V no no Ws  

303BF & 303TF 
HEAVY DUTY 

=OSgto*4Og 
10 VIg to 0.1 V lg  
0.24 malo 
to x . 0  v 
5 mV, n r  
1 mV, rms 
5 micro-g 
+28 VDC =lo%; 40 ma. max. 
50 megohms 
50 megohms 
2 0  OS*, full scale 
0 0005 g 
2500 mg (303TF). 2300 mg (30380 
0 005 gIV 
0 05XIV 
-65°F to +185'F 
0 150 g1100'F 
OOlohl'F 
=loo g 
40 Q peak 
none 
0 002 g lg  
200 g 
200 g 
3 4 02. 

TO ORDER, Specity: 

Specily appropriate model 
number to obtaln deslred 
factory ranging andlor isolated 
test c o ~ l  Each setles 303 Accel- 
erometer IS supplled wlth Model 
300A9 termlnal cover. Model 
300A1 clamp rtng, instrucllon 
manual and callbtatlon 
certlf~cate 

OPTIONAL ACCESSORIES: 
Clamp Rtng' -. . -------- - - - - - -_.------ - - -Model 30CA1 
End Mount~ng Adaptor ----- - - - - - - - - - - - - - - - -Model 3WA2 
Slde Mount~ng Adaptor ---------..---------Model 300- 
34x1s Adaptor ------------.-.------.-----Model 300A6 
Cable wlconnector (10 t!) -------.--.-..--..Model 155A10 
Terminal Cover' -----------.------_. ---  .-.Model 3DOAQ 

'Supplied with accelerometer. 

Sundstrand Data Control, Inc. n 
. r . ~ r t  @ L.-wo..r Ce.wao* OVERLAKE INDUSTRIAL PARK .REDMONO WASHINGTON 96052 

PHONE 7061885-3711 ' T W a  9101449 2860. TELEX 32 0313 



CFE TECHNICAL DATA 

Timex (61515) 

Gyro, Rate, +Axis 

Rate Gyroscope, Model CFOOO - nWta 

3-Axis Rate Sensor - Data 

Outline Drawing 402405-0  

Schematic Diagram 402356  



RATE GYCOSCOPE 
DAMPING COMPENSATED /' 

MODEL CD000 

--. - 
INPUT AXIS 

wrpuT SPIN AXIS A WEIGHT 3.112 0 2 .  

TIMEX RATE OYRO WITH VARIABLE-ORIFICE COMPENSATED RAMPEP 

Thc m 3 p r  components of thrs instrumen! are:  the gyro- rcstralnt In this mode by means of a torsion bar attache6 
scopic clement holr~cd In a hrrrnelrcally scaled cyl~ndrrcal to  one end of the grmbdl. A shaft extcndrng from the 
shell ( ~ r r n b ~ ~ i  filled ui th a n  Inert €33. Ihc gimbal suspcn- c thr r  end is supported b) a ball bearing. 
sion. the prmbal position prckoff and the tcmpcrature- 
compcn\ated damprnp mechanr,,rn. The grmbal shell and The prcLoU sred:urlng the angular drsplaccmcnt of the 
other componrntb a re  conta~ncd  In a c)llndrlcal g j r o  case, flmbi+l 13 a rotdry clffercnlral transformer produ;lng an 
and are imn~ersed In the high vlxobtty sillcone 081 with AC O ~ t p u t  vollagc,proporliona! lo  the angular rare input. 
uhrch the case 1s filled. 

Tile gyroscoprc e l c a c n ~  is an inerris wheel drrvcn h> 
a s)nchrc;nous hjstcre>rs motor. T.le c o - a r ~ a l  arrangr- 
men1 of glnlbdl shell and outer c ~ s c  provides a thin. fluid 
fillcd annuldr pap between the,r two clements. and 
a rhr r \c \  ekcellcnl ddmprnf of trdnxberse s h ~ k  and vlhrd- 
lion Inputs S~milarl! the f lu~d  bctucen the end lases of 
Ihc cast  and pimbrl shell c ) l~nders  pcrmlts the gyro to 
tolerare hiph a s ~ a l  shock. 

I he p~r rba l  su,pcn,rnn restrrct\ tile motroil of I ~ C  prm- 
bal tu rotrtron about thc output axrs and provides e l a s t ~ i  

LAGGING PHASE 

LEADING PHASE 

COMMON 

An outstandrnp fcatu:e of t h ~ s  gyrc is the damper 
meihanr,m. uhrsh rnarntalns the drniping ratio substan- 
tral1.r constant 9 b ~ r  a u lde  range of tcmpcraturcs. a s  
s h o ~ n  by the accompan!ing plc. #iotatron of the gimbal 
force\ silrconc flurd to flou through var~ablr-aperture or,- 
ficcs. The rcsultrnp energ) dlsslp3;ion protides the domp- 
inp actron. The rc~is tan ie  tc  the fiou of fluid is  determined 
b! the cffectrvc aperture of the orifices u t ~ r c '  .. c o i ~ t r o l l ~ d  
b! tcniperaturc scn\itl\e elements In such a manner as to 
compensate for ~ h c  large chhngrs In flurd v~.cosity with 
tcmpcrdturc. 

NOTES. 
1. W ~ t h  m o t o r  conn.  :tions as 

shown,  whecl rotates CH' 
l o o k ~ n g  along sp in  oxrs. 

2 .  Fo; a n  angulzr  ratc input in 
t h c  CW direction (looking 
along inpol a x h ) .  t11c p l n i h ~ l  
rotal lon IS CH' (In3Ling a l o t ~ g  
oulput  a x i \ ) .  and ~ h c  volt.~ges 
s t  prns 3 a n d  7 are nominall) 
in  pli~se (pins 2 and 6 joincd). 

SCHEMAT'd DIAGRAM 
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RATE OVPOSCOPL. DAMPlWQ COMPENSATED. MODEL CO 000 TWKU DATA - - *  * - - - - - . -- . .  . - . *;. . .. . .  
'4.- I' ---_ 

MGDfL h: 1 I CO-Olb CO-WG COJbD CO.lW i 0  200 C D I W  \ 
.\ 

f u l l  Sirar l l rpr l  b n g c  mom 
W-n k l e r l a b l e  Rate 
~ ~ L ~ n e 4 ~ l I y .  ma1 

To nr* %ale 
t o  Full scale 

ZWC m s r t  # I  m:c . m a r  
Chanlr of  Z o o  C*sc: mrt* Ie*cerature 
Erom M'C to rtmer ea*reme of opzr 
(rmp l. m r r  

r Uncomcenute6 
bl Com#nu!rd' 

&ss Unbalance. ma 
W)itrrerlr, rur 
Sa!e faclot. nom 
Su 'e  f r c lo r  Vrria!a~n 

r f  wtlh temceraturc" 
Dl wllh motor s u ~ c l u  *rcctizn:f 
cf w.:n pa:bcF s ~ : c ~ y  vo i ta~c  
0' -113 p~choR s-cjly freautncy 

T o b l  0ul;uf a! h u  I, mar 
Lo.se. (I 1C[I I!:. Ctah to pear. n r r  
1)c.a. %worn& Ratto and to1c:an:e 
a e r  W r r t ~ n g  ttm: ranyt 
UndrmDcJ hrlurat f rec~cncy.  nom nrl 
(Wrat.ng. a t  20:C. 
fus%mCd &celtral~on. -I. (my ros .  
o ~ l m r  Q.rect~onl 
Shoch. MI :Amclitudr of 6 mlt!#sec. 
4 ' 1  s ne pd I: 
V&:a:8oa. M 2x3 r; 
Ow!a!iny lrm; Rasac 

STANOAR0 OPCRAllNC CONDlTlONS. 

Motor t x c ~ l r f ~ o n  UJC Hz. 26 volt. k o - v b s e .  (&I be o ~ e i a t ~ l  from single W s e  lme w ~ t h  r e r ~ e s  
upacl lor  ~n leadtng motor cMse . Three-phase wotor r r r~ ' rbse.  

400 k:. s y r ~ t ~ o n ~ z e d  r ~ l n  PGIC* er:iu!.on PICLOW rrt11Cd from 26 r c l t  WWIV 
throu#? u r t n  chohr of 50 m~l l~henry  (n3n '. Q = 15 ,mrn.; 

10.W0 chm, rcstsl~re. 

* Comrenut.c- by mca-s c' e~tcrna!  1r.m :crnponents 
*' bar.rt.on o! S:r2c Fr::ov *-!3 I r ~ t c . r ! u r e  may be rcdi'ccd to 002%:deg C (at slight r rc r tdc t  m s a l e  fr:tor) by bccrers~ng the 

rt.n:r-0 lC.O@O ohm er!rrna load res,sta?ce across tnc DIC~CR secondary 
.*' PuhcR elr l ted I n r t ~ g ' I  s t . l t r  -hoke. see Sla~&rO Gperating Cond.!~oas. 

NOTES: I See:.' models r ' : t  tnghfer Iclermces ma cxcepl~onal rutgrQncss are n r ~ l a b l e  A d d l t ~ w i  ferlures such as 
SCII-:el! ca~ab~ ' . l y  ma fast rcn u: ma) be tniOrCCratCd 

2. &!a a: )re r;p y l o  s:mdavO operatln@ cona~t~ons Ie~:.tafton and lord ItstrC r f  end of Uble M n y  other over- 
r t ~ n t  ccnd :tons can be a::onmWa!e¶ At c::bOt( e1c1tItt011 frrPuenc,es of 8°C nz and hiche. the ser~es choke 
cm ofter. be orn~t:e: mC :a:lc: outcut srtna's rrdy be cD:atceC. 

TYPICAL TEMPERATURE DEPENDENCE OF DAMPING RATIO AN3 TYPICAL TOLERANCE BAND 

*----------- 
I 1 

I 
I , r m e  DAMPING u n o  ~ o t r u ~ c t  
L----------- ---------------------------------------, 

TIMEX CORPORA1 ION r.-J 'i 

EASTERN SALES WATERBURY CONNECTICUT 06710 PHONE (2031 79-1911 TELEX 96-2416 
WESTERN SALES Y TEJON PLACE PALOS VERGES. CALIF 90274 PHONE (213) 375-9526 AND 9540 TELEX jS.3432 

L.3 , 



THREE AXIS RATE SENSOR 
DC-DC 

FLIGHT PROVEN, QUALIFIED 

RUGGEDIZED DESIGN 

MINIMIZED SIZE AND WEIGHT 

BROAD APPL!CATION USAGE 

WIDE RANGE OF PERFORMANCE 
AND CONFIGURATION OPTIONS 

T l M E X  T H R E E - A X I S  R A T E  SENSOR DC-DC 

T h i s  system is a compact three ax~s (e g .roll. pitch, a d  
yaw) rate sensor. uwnprlslng three TlMEX rarc gyros with 
mutuall) pcrpcndlcular axes mounted together u ~ t h  
auxilru) components in a slnglc scald enclosure Exctpl 
for the DC power Input (28V). the qnem is completely self 
amtained The three ourput s~gnals 8ie DC voltag,r 
proponlonal to Iht angular rate Inputs abut the rapectlve 
ares. These rate sensors have passed numerous 
qual~ficatton t a u  and have been furnisheo in product~on 
quantities for man) m a w  milltar) alrcrah. mlss~le and 
space programs. 

In addwon to the three TlMEX rate gyros, the sensor 
includes a DC to AC power tnvener as wcll as a phase- 
wnsitlve demodulator. m output fiitcr and a sole factor 
tnm for wch 8x1s. Al l  components arc mounted on a f amc 
dcr~gned for maximum rlg~dlt) and mlnrmum w~ght .  and 
che enclrsun is scaled qa lnu space envrronmcnu 

The Ir :ens dcllven prcclx AC square wave pob.er for 
che excltatlon of the gyro plckofls and of the I- phase g ) ~ o  
spn mofors In  addlr~on. three Isolated vlndlngr on the 
rnvmer rransformer furn~sh the reference voltages for the 
phase-sens~t~re demodulator- Frequcnc) as well as 
lmpl~~udc of the lnvencr ou~pur are well rrgulatcd against 
varlatlons In Input voltage and agatnrt changes In 
lempcraturc Th~s feature ach~cves exce.lent snhlllt\ of the 
acnw r u l e  factor under w~delj varylng cnv~ronmcntal 
amd~tms.  it also cl~m~nates the n a d  for a WK) choke. 
which IS usually rcqu~red In the pckofl prlmary carcult 

ORIGINAL PAGE 1s 
OF POOR QUALITY 

Rotcction d the invtntr ngalnst rwerv polsit). input. 
b r ~ f  shon circuiting of the output and against tramlent 
spikes In the input voltage is prov~dcd 

The AC ou!prt s~gnal o l  each p r o  plckoff is rectified b) 
a ph~e-sms~t~vc demodolafor emplo)rnp h~ghl) rellablc 
d l d e  br~dgcr TIK multlng rec t~ f id  s~gnal p a s 4  through 
a low pass filter whvh attenuates r~pple A ralstor in t h  
output circult perm*& fine adjustment of the scale factor 

The frcquenc) responx of the s>srcm n detcrmlned 
mostl! by the hqucnc) mponse d rhe fir* (approx- 
imarcl) represented b) a ~ i o n d  order s)stcrn w~th the 
values of natural frcqucnc) and damping rauo as llsred In 
the dam m i o n )  and IS funhcr modified by the rerpome of 
the low pass output filter. 

The system described IS but one of a varlet) of s~nglc md 
mult~plc ax~s rate xnslng systems made h) the TIMEX 
Corporation to meet aircraft. rnlsslle and space requrre- 
menu The interface and configuratm charaaerlulcs d 
some of many available three am. DC to DC rate sensor 
models u e  tabulattd for reference lnst~llat~on ~nformatiom 
for these unlu IS glvcn on the following p g c  

Funhern~ore. acceleromc:ers. s ~ g n ~ l  ampllficrs. torquer 
and motor rotatbon wl f  rest clrcults and orher aua~ l~uy  
squlpmcnt may bt mcorporated to meet appllcat~on needs 

The Iabularcd data rttlccr sjrtcm pcrlormancc wLh a 
t y p a l  Rro. many ahcr glros w~th  a ride range of fhuac- 
mattcr are rvallable from the TlMEX Corpaatm md 
an be ulpplied *I& the system. 
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f ~cltabon 
Voltage 
Power. Mar 

Full Sale  Output . Std 
@ + full Scale Rate 
@ - full Scale Rate 
@ Zero Input Rate 

Size 
O~mens~ons - flangt 

- Helght 
Volume 

Wetght 
Connector 

Brand 
Part Number 

Mat ln~  Part Number 

Spec~al feature 

rdc 
rdc 
vdc 

in r~n  
in 

cublc In. 
Ib. 

Cannon 
YOU-15s 

W~de 
ercitat~on 
volt range 

Bend11 
PTP7H- 
14-19PW 
PT06H. 
14-19sw 
biased 
output 

Cannon 
Df  M 9P 

Of50904 1 
DEM 9S 

minimum 
size and 
we~ght 

&nd~x 
PTOZE- 
12-8P 

PlOiE 
12-8s 
heater 
control 

(ophonal) 

SYSTEM PERFORMANCE (EACH AXIS) WITH TYPIC*L GYRO 
Other  ranges scale factors. tolerances. e t c  ore a v a ~ l a b l t  to m e e l  specl t rc  customer requrremcnts 

.; .' 
Msdv kc 

f u ' !  Sa! r  In[,! R ~ n i r  Nom 
M : De:e:!a? ! Ra:e 
Nan Llnearlry Ma1 

tc Wail Sca~t 
l o  Full Scale 

Zero Onre! ,h 20'C War 
Chanp of le t0 Otcscf Icmp 
Mass ltnbala-x Mar 
~ ~ r ~ r ~ t s ~ s  W ~ I  
k a l e  factor how ?OR Load 
Scale racf3r Vallattor. 

a) *tth trmprpatr;rt 
b) *lth I ~ D U ~  rol:azr 

Notst 0 106 hr pear to orah ma1 
, - 1vp:cal Dam;.r.i Rat83 and lo lc~anct  

ore- 0pr. l c c c  Ranit 
' Undamprd hatofa! f i r s  

nom OptfJl,ng 'g 10 c 
Susla~nrd k i t : t r t f t ~ n  Mas 8nv 811s 
' Sh0:L Ma] Ompltl,~de 6 ms 

hail rlnr pul;r) 
' b:biat~on 20 to ?Ow h r  

" Ogr' Icmp Rant? 

'Va !~ rs  r?n lor t c a "  l tmr t  s $:an:aeC. SD and CD Rate Gvro V~lvc; tn partr:ncsc* 8 : ~  a;vl.c;!it 10 Iht 5:) un.! 
" Optraftng tempcraf~rt rang? can be e11rndeO as regutred 10 mccl agp;~cal~on nteds 

TIMEX C O R P O K A T I O N  

EASTERN SALES WATERBURY CONNECTICUT 06710 PHONE (?I31 758.1911 TELEX 9624 '6  
WESTERN SALES 346 TEJON P U C E  PALOS VERDES, CALIF 90274 VHOtiE (2:31275-952G A N D  9Y3 TELEX 65 5r3? 

OISCC 

'/SK 

8 fS 
8 FS 
8 FS 
8 FS 
O/s~c Ig  
8 FS 
mvdcl'luc 

8 FSI'C 
8 I S  
8 Fs 

La 

I 

I 
I 

'C 

10 1 W 4003 

10 40 103 600 4OC 
0 1 0 1 .01 02 01 

2 2 = 5 2 5 2 5 
2 4  2 2 0  ~2 0 ?2 0 %2 0 
It? * 05 f 05 5 05 05 
2 1  2 -t 3 5 ? 2 3 % 3 

05 05 05 10 35 
I5 .I5 .I5 .I5 15 

62 5 62 5 25 4 2 63 

.Ol .07 01 07 07 
w t b n  1% ofnom~nal value 

1 2  .3 3 3 3 

4101 O ( l b 6 0 )  
23 23 31 91 134 
(26) (26) ( 4 0  (108) (2161 
U)  U) 100 330 ~ 3 0 0  
50 50 150 100 -33'2 

(100) (IOC) (300) (>500) (%Ji 
10 10 10 25 > 30 

(10) (10) (25) 00) (1 35' 
-30 to + 65 
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FCR 

Acceptatme Test Pr~cedure 1317 A 

P/N 402405 

W X  AXIS Grr; s~;:sux YAL.PLL?IJ~, 

lx Input - Dc Output 

FOR 

ELL IiELICOETER 

PRt"P;JED EY: TU.%X COR~O~:LTIO:: TEST F39C 

TIt%X T.P. 
Pocc 1 3f 7 

-----m*-. - 
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. 
This specification describes the pracedun for t e s t l ~  a Three Axis AS 

Gyro Assembly, TPSX Corporat 1 on Part 100. 402405. 

TPEX Corpx-at ion 

Outline Drawing: bOQb05 

Electrical Schematic: 4m356 

Test Equip~ent : 

(a) Rate Table - Genisco ~ 1 8 1  

(b) Insulation Resistance Tester - J m s  Biddle Megger 

( c )  D.C. Voltmter - J ~ h n  Fluke, Hadel  803 

Id\ Tn-i nnal Vi  hmt.nr. MI ern CFF! Model 60 . . - 
(e) Oscilloscqe - &-a136 Lebs . Type 1100 

(g) Povcr Supply - DC 2 28 volts. 

Standard Cmdi ti 0r.s : 

Unless otherwise stated, the  tests shall be perfom-cd undcr t h e  foliriir. 

conditions : 

(b) Hu=idity 955 or less 

( c )  28 2 39 DC Packwe Excitation 

(d) Output toad 10 )i rcc lc t ive  

Enturcl Frcoucncy ccd Dz?nl nr,: 
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Thi6 t e s t  s h a l l  be pcrfonncd o a t h e  individual  r o l l ,  p i tch  and yav gyra 
- -  -- .. - 
before It is assembled i n t o  t h e  package. 

Place the  Rol l  .gyro on the  Torsional Vibrator and &ect t o  t h e  darnpin, 

chossis e q u i p n t  end energize. Deternine t h e  na tu ra l  fmquency ard re( 

on the  da ta  sheet. Drive t h e  gyro at half natura l  fsequency and deterc! 

the damping ra t io .  The damping r a t i o  s h a l l  be recorded on t h e  da t a  6hec 

NOTE: Allw gyra t o  operate 15 .minutes at ram temperature 

before measuring na tura l  frequency and dmping. 

Repeat 3.3.1 f o r  Pitch and Yau gyrw. 

Insulation R e s i s t a c e  : (see Figure 1 )  

Short pins A t o  B and apply a 100 Volt D.C. po ten t ia l  between pins C en6 

C and E, C and G ,  A and C, A and E, A and C and pins C, A, E- and G t o  c a  

The insulat ion msis tance =adin& s h a l l  be 10 rsegohns rninhu3 i n  a l l  c s c  

Measure the  input current et 31 Volts. Record the  value on da ta  sheet .  

Polar i ty  (see Figure 1) 

With A t o  B ver t ica l ,  A dam, t he  Roll  gyro output s h a l l  be pas i t ive  w i t h  
-- 
a CU Input. With C t o  D ver t ica l ,  C down, t he  Yaw gym output s h a l l  be 

w l t l v c  with a CW input. With E t o  F ver t ica l ,  E down, t hc  P i tch  ~3 . - -. 

output s h a l l  be positios v i th  o CW input. 
- - .  . - 

With zero rote Input, slowly apply a CW ro t e  t o  the  Rol l  ~ y r o  u n t i l  a chu. . . - .  

in output It obscrvcd. Rcpcat f o r  CCrt input ra te .  The nccessory ra te  

cha l i  not exceed .01O/scc. Rejeat f o r  tthe pi tch and yaw Eyros . - . .  - . . 

~ p p l y  a l ~ ~ / s c c .  cw input r a t c  t o  thc  no11 gyro f o r  10 6cconds and mnove 

Rcod ond mcord thc w r o  output 10 seconds after t h c  tob le  h s  coz0 tn =st - * 
Repcot f o r  a 103~/ccc' CCU input rs* . m.a bysTc-eclc e p x n d  l c  the 



Orlent t he  package so t h a t  the Roll gyro input ax is  is v e r t i c a l  (B dou 

Mcuure the olleput at oo/see. rate. Apply a CY r a i e  or  ~ ~ ~ / s e c .  

~cpc'at for the  Pitch a x i s  (F down) and the  Yaw axis (D dovn). 

Wnearity: 

With the  Roll gyro input w i s  ver t ica l ,  B d m ,  apply rotes l i s t e d  on 

the data  sheet, rpcording the D O C .  -put f o r  each ra te .  Ii' outside t l  

limits on the da ta  sheet, p l a t  ac tue l  us. best  s t r a igh t  Une output on 

graph p a p r .  The maximum d i f f eence  between the  ac tua l  mcasuz~d output 

and the  best s t r a igh t  l l ne  d r a m  t h r o w  t h e  output c w e  s h a l l  nat 

. exceed 150 mil l ivol ts .  . 
Repcat f o r  the Pitch and Yay gyros. 

Output Ripple : 

carL-- .A AL- L n - - - -r- -&--  ..A,---. &Lo A*.+ -4 =_+ .+he Err1 1 D ; + m h  rnmA 
.CCY Y4.C nu .w-..-rrr -c---- ---- . ...*- r 

Channels and measure the  t o t a l  R.5 voltage. R e c ~ r d  the  values or? the 
- .  

data  sheets. 

S t  ops : 

By observing the Roll  gyro output and slowly increasing the CW input rot 

above l ~ ~ / s e c . ,  3etemine the  s top  s e t t i n g  by the  abrupt char~gc i n  outj 

sensi t ivi ty .  R e p a t  f o r  a Cc"lJ input ratc .  
- .  - Cross Couplinq: 

Position the packn~;e on the r a t c  toblc with the Roll gyro input axis 

vert ical ,  (B down) and measurc thc  outputc of Pitch and Yaw gyros (1:ull) 

Apply a CU and CCW r a t e  of 100 deg/cqc. and m e a m  thc outputs of Pitch 

and Yaw WOS. (see F i p  1). Subtract a l ~ c b r a i c o l l y  the nu l l  value f :  , 

the outputs at  100 dc~/ccc .  lnput and  cn tc r  thc lar&cct  vcluc i n  t h e  i 
; 

dlffcmncc l inc  on the  data chcct. Rcpcat with Pitch gyro input wir v o  f 
4 
% 

(E down) cu' mcasuc thc outputc of Roll an9 You ~ c n  a t  100 dcC/ccc. rc 
i 



ORIGINAL PAGE 1s 
OF POOR QUALjW 
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a 
Repat with Yaw gyro input axis vertical (D dom) at an input rate or I 

.? 

deg/sec. and mesure the ~utput6 of Roll and mtch gyros. 



i .Q. ; ;  m AXIS 

I.Qu 
ROLL 

B IGH 

B L O W  
mcH 

HIGH 
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. Ufg: Spec. 698 
9UAUTY SONTROL- FINAL f EST RECORD ClSTObER P/N - 

Polar i ty  ;nd Pnzsinr .  
1 

cw I n ~ u t  - P o s i t i v e  output I ACC I 
1 

1 1 Imulation Resistance 

i. 
1 1 I 

CRCGS C0UPiiIl:G 
1 ROLL ~ ~ r o  I n p ~ t  Axis I 

- 
10 M e ~ s  Pdn. a00 VDC I Ace 1 .  Rej . 

- 

I I I Vertical  I ~ t f  .. -- I 
1 8 1 0 0 d e g / s e c  I CCW - ------ -- P 
I 44 rnv Max. Diff. 1- 
t 

I I 1 
I PDEI G:T~ I.?r?ut Axis 1 NULL 
! Verticzl CW 
' d 103 d e d s e c  I CG: - 

-- - J ~ L .  
I 

I 
-- 

I CMECKCD 8 Y  lNSPCCrOR: DATE: . 

-.--=; 
I 

I 
-- .  t-: .. . .. - ".. I . r  

t. : 
hi 
1,: 
1.7 

I 
G A Y ~ ~  ~ ~ _ n u t  h i s  NULL 

Vertical  I .  cw 
e 103 ac ,~ / sec  ccw 

1 44 mv W. D i f f .  

I -- 1 
I 

I 
I I 

1 I 



9UAUTy _CONTROL fIIJAL T€ST RECORD CLGTOXER P/N 
P 

T m - 1 3 1 7 ~  
I 

SIN 

~ ~ ! N ! I o H :  28 r 3 v F.;. ORIGINAL PAGE IS T IMEX P/N.=C 
OF POOR QUALlTV Laod:, .- 10 x - --- 

I I 

I ROLL, PITCY 1 U W  
Natural Freauency - 40 t o  4d Hz I 

1 1 
1 I I 

1 I 
- 

-3 t o  0 5  of crit ical  

.--- I I I 

Hysteresis 15 1 f l  Max. I 
I i -I- 

I I 
T ' - n e r i + * e  

I - 
.- T 4 r < + r  -- 1 7 . 7  1 en? t - 7  .. : r m r  - - , C! 1 mr - - 4-- .A< -- . I 1 1 I - 

I V J L L D  I I I - 
? q O b p r  1 .?23 1'31~~ ! I 

to 9 . 5 7 5  V 3 l t s  f 1 -  I 
j . J D ~ ~ _ s  , * 7 - t:, . _? . I , i 1 

I tr, 5 -150 Volts 
I I 

' C t { f t r , T D  B Y  INSPECTOR: 
. . 

DATF:  ! -- 
I, - I s ~ l p p ~ o   TO^, IiY1.L 1:ELICOTTETt APPROVED: 

I 
l l n r ~  ? CIC 3 - -- - - -  -. ..."..,.I**. r . - . ; . .r .*r)l  . .- 
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Validyne ( 33107) 

Junction, Temperature Reference T334-24PP 

Specification Sheet 

Irstruction Manual 

Schematic Drawing 



ORIGINAL 

Features of POOR 
Sol~d stale p:cpwtloial control 
Temperature s:aS:l~ty 20 1 'C 
M~n~murn welcjh!. pswer 6 space utlliZattOn 
Avallable in 12 or 24 chamels 
Power Re;;i:emer:ts 2; tc 35 VDC 
Dratt Sh~elC l,...s'led 

Description I Specifications 
TFP T 9 3 :  .s dos.s-,e," tc. ~.-cv;dr  a h1g9ly s:aLie re!e;ence 

1;. .-=,.---- - i r;~:~ , :€7i . : !S  I? ap71 ra:,sns requlr~ng . .- i.-..* 

2 $-a': I I G P , : A ~ : ~ ? . !  sbs:em. The sol13 s:are ler;~pe:a!ure ---. ,, .::, ci-c;.:. n8'r ,r.:ea:at hea:e' aqd resxs:ir8ce sensor 

e:e-.e:!s azhie~es !3e maxqrnjrr, pvects~on for rnlnirnurn w~.ght.  
p;aer 296 s;r?:e ;:.'  or. k rr:!::-channe2 ca;a:::y of 12 

07 2: , ~ c a s ~ . e 7 , E n :  c,.cu::s c!iers hlch re!iaSilit) a; low cost. 
P:,ne :=Her Ir be!..c,es a x !  a,rc:z:' car. be used 01:ectly 

Optional Features 
12 VDC pcv.er 
110 VAC. 400 Hz pcwer 
B l ~ c k  teT;e-a'2rc monitor 

Junction Temperature: 

Junction Accuracy: 

Temperature Stability: 
Temperature Uniformi~y: 
Ambient Temperature: 

Channel Capacity: 

Warm-up Time: 
Power Requirements: 
Power Consumption: 

Mating Connectors 
(furnished): 

Weight: 
Price: 

PAGE IS 
Q U A u n  

I DG'C s:andard 
(0;:iccal 10'C above hrp?.es! I 

ambent to 125'C) 
CzI,s:a:e3 p:ernldrn 1:lermc- 
czup!e Hue nalches NBS 
Curves ur,ihln 0.l.C 
50.1 'C 
t o  2'C 
- 55'C tc. i90'C ni!h less than 
0 2'C reference texperaturc 
var~atton 
12 or 24 ch: :ne!s, jlinctions 
as s ~ e c i f ~ e d  
15 mlnb:es 
22 ta 35 VDC 
20 wa:ts n~mina l  dur~ng 
warmup 
5 wa!ts nom~nal normal 
operat~on 
Inob; - Cannon D625S 
0~:put  - Camon DR25P 
2 pounds avoc (C 91 Kq! 
12 channe! 5271.. de:~uery 4 vvkS 
24 che-,ne! 5490 



1i.ISTALLA'ilON DnAWlNG 

f R 3 4  Thermocouple Multi-Channel Reference Junction 

- - .- *0. 

-- LO* C 7 -l 

Other Capabilities 
Trerinocouple Cal~brztor 
Ttermoccilple Control Unit 
D~g~:al Traqsducer Indlcator 
Ac:eieiorn+!er 
M~croSarcgraph 
Cus:orn Tra~sducer 6 Electronics 
Tempera:ure Transducers 6 S~gnal C~nd:!~oning 
Thermocouple Rererence Junct~ons 

ORIGINAL PAGE IS 
OF POOR QUALITY 

or addit~onal inlormat~on. call or w n l  Pr~ces and Spec~l~cations Subject to Change Without Noti- 
- 

. - - . . a .  .* . . - 
k 
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~RIGINAL PAGE IS 
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I N S T R U C T I O N  

M A N U A L  

T H E R M O C O U P L E  

R E F E R E N C E  

J U N C T I O N  

MODEL TR34 

lWl4  LOrJDELlUS STREET NORTHRIDGE CALIF. 01324 (2131 B B H U B  f o b s  Na -1301 

- 
I- . - - ~. - 
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WARRANTY POLICY 

VALIDYNE ENGINEERING CORPOXATION xarrants equipxent 

of its own nznufacture to he free f rnm t3zf .acts  in -.3tcrial 

and worknanship under nomal conditions of use and service. 

VALIDYNE will replace any component found to be dc- 

fective on its retl~rn, transportation charges prepaid, with- 

in one year of its original purchase. 

This warranty carries no liability, eitber expressed 

or implied, beyond our obligation to re?lace the unit which 

carries the warranty. Prices, specifications and designs 

subject to change without notice. This warranty is void if 

the product is subjected to misuse, accident, neglect or 

improper application, installation or operation. 
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INDEX 

1.0 General ~escriptjon 

2.0 Specifications 

3.0 Operation 

4.0 Principles of Operation 

Outline Drawing 
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ENGINEERING CCRPORATION 1 

I 
1.0 General - 

1.1 Description 

ORIGINAL PAGE IS 
of POOR QUALITY 

The TR34 is a 12 or 24 channel heated-block type 

Thermocouple Reference Junction assembly designed for appli- 

cations in vehicles, aircraft or any system requiring light 

weight, small size, and rugged construction. 

A specified combination of thermocouple metal input 

wires are joined to copper thermocou~le wires, and encapsu- 

lated in an aluminum block with a large thermal mass. Tke 

encapsulation provides good thermal conductivity and elec- 

trical isolation. An external plastic draft shield protects 

the connectors from thermal gradients. 

The electrically heated block is held at the reference 

temperature by a solid-state proportional controller. 

Thermal insulation isolates the effect of ambient temperature 

on the reference junctions. 

The optional block monitor resistor allows remote confir- 

mation of reference temperature. 

:. ? 

?" 
. T. 

* g* . Y. .. F tU14 LWDELIU) STREET NORTWRIWE CALIF. @I324 * (2131 @8$4M8@ fohn No. -1303 . - '8 

; *  -..-- - 
- .,, . . 
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' vw ENGINEERIN6 CORPORATION 

I 2.0 Specifications - 
I 2.1 Thermal 

ORIGINAL PAGE IS 
OF POOR QUALITY 

Channel Capacity: 12 or 24 channels, junctions 
as specified. 

Junction Temperature: 1 0 0 ~ ~  standard, 
(Optional 10% above highest 
anbient to 125O~) 

Junction Accuracy: Calibrated premium thermo- 
couple wire matches NRS 
Curves within O.loC. 

Temperature Stability: - +O . 1°c 
I Tern2erature Uniformity: - +0 .  ~ O C  

Ambient Temperature- - 5 5 O ~  to +POOC w i t h  less 
than 0. ~ O C  reference tem- 
perature variation. 

Warm-up Time : 15 minutes 

Thermocouple Metals: 

Input: 

Output: 

2.2 Electrical 

Power Required : 

Power Consumption: 

2.3 ~echanical 

Size: 

Weight: 

As specified; 2-wire input, 
maximum 

Copper, thermocouple qrade, 

+22 to +35v DC; +12v DC or 
llOV 400Hz Optional 

20 watts nominal durinq 
wa rmup 
5 watts nominal normal 
operation. 

2 Ibs avdp., (Oi91Kg) 

. - lWl4  LONDELIUS STREET N9RTkli31DGE CALIF. #1#4 (2131 M6UU Tdor Na - b 
b 



ENGINEERING CORPORATION 

ORIGINAL PAGE IS 
3.0 Operation - OF POOR QUALITY 

3.1 Unpacking and Installation - 
Carefully unpack the TR34, noting that the mating 

Cannon DB25 Connectors are packed separately in a zip- 

lock bag. 

Connect th,e DC power supply (or ll5VAC 400 Hz i f  

specified) to t h e  rear connector. Since the TR34 is 

often used in remote locations, no power switch or 

pilot l i g h t  is included. 

Allow 15 minutes for the block heater svstem to 

bring the block within tolerance at the reference 

temperature. I 
Wire the mating connectors and plug in to the front 

panel. Replace the plastic draft shield. 

The TR34 is now ready for use. 

3.2 Input/Output Connections 

TWO Wire Input (Typical) 

+ -IRON 
1 I 

COPPER - + 

INPUT I I OUTPUT 

L ,,-------- J 
Uniform Tempcrature Area 



In a 12 Channel Unit, Connectorm 3 and 4 are omitted. 

>- L- lMl4 LONDELIUT STREET NCRTWRIWE CALIF. 91324 (2131 888- T4.x o. 651303 -1.. b . 
, - - .  & . -  

- .-. . . c..u-**.'+ '.S i ..,, *-&w 4 ,~ 

I. 

I 

. 1 . ~ 

5 f , . 

1 

I '  

I': 
1: 
1: 

--- -q 

4 ' < 

ENGINEERING COLPORATDN 
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3.2 (Cant. ) Connector W i r i x  

I - 
Temperature Monitor ~esistox. 
(optional) 

> < I 

1 

Q\ 

- u.4 
0 

P 

Q, 
tr 
Q 
a 

- -- -- 

Thermocouple Circuit Connector Wiring 

Connector# 1 2 3. 4f 
Channel I~~U~(DBZSP) O U ~ ~ ~ ~ ( D B Z S S )  Channel I ~ ~ U ~ ( D B Z S P )  0 u t ~ u t ( n ~ 2 5 ~ )  

Pins Pins Pins Pins 

+1 +1 +1 
1 

+1 
13 -14 -14 -14 -14 

+2 +2 +2 +2 
2 14 -15 -15 -15 -15 

+3 +3 + 3  +3 
15 3 -16 -16 -16 -16 

+4 +4 +4 +4 16 4 -17 -17 -17 -17 

+5 +5 +5 +5 
17 5 -18 -18 -18 -18 

+6 +6 +6 +6 
6 -19 -19 18 -19 -19 . 

t +7 +7 +7 +7 

P 

5 
d 

7 -20 -20 19 -20 -20 

+8 +8 +8 +8 20 8 -21 -21 -21 -21 

+9 +9 +9 +9  
9 -22 -22 21 -22 -22 

+lo +10 +10 +10 
10 -23 -23 22 -23 -23 

+11 +11 +11 +11 
11 -24 -24 23 -24 -24 

+12 +12 +12 +12 
12 -25 -25 24 -25 -25 

Power Connector Wiring(MS102A-14s-SP) 

Block 28VDC+ (nominal) 
Heater Circuit 28VDC Return 

Chassis Ground 



3.3 C a l i b r a t i o n  

Aging o f  t h e  

and c a l i b r a t i o n  of  

! ? f x d y  ENGINEERING CORPORATION b 

L 

ORIGINAL PAGE IS 
OF POOR QUALITY 

I 
t e r - p e r a t u r e  de te rmin ing  ccnponents  

t h e  b lock  t empera tu re  are done , 

b e f o r e  t h e  i n s t r m e n t  l e a v e s  the f a c t o r y .  

A s i m p l e  t e s t  can v e r i f y  t h e  p rober  o p e r a t i o n  

of t h e  TR34. Bui ld  a s i m p l e  tl-.errnocouple o f  t h e  spec-  

i f i e d  m a t e r i a l s ,  connec t  it t o  t h e  TR34, and i n s e r t  

it i n  a n  ice b a t h  of w a t e r  and ice c h i p s .  I f  the TR34 

i s  a t  t h e  r ~ f e r e n c e  t e m p e r a t u r e ,  t h e  open c i r c u i t  

v o l t a g e  a t  t h e  o u t p u t  l e a d s  w i l l  b e  e x a c t l y  as i n d i -  

c a t e d  i n  t h e  o0c/32O~ N B S  t a b l e s  f o r  t h e  thermocouple 

t y p e  

I f  t h e  t e s t  i n d i c a t e s  a d e v i a t i o n  exceed ing  

+0.25% from t h e  s p e c i f i e d  t empera tu re ,  t h e  TR34 shou ld  - 
b e  r e t u r n e d  t o  t h e  f a c t o r y  f o r  r e p a i r .  

r: 
I - 
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4.0 Principles of Operation - 
4.1 Temperature Control Circuit - 

I 1 
A wire-wound temperature sensitive resistor is 

. . embedded in the block adjacent to the thermocouples. 

I This sensor is connected in a DC bridge circuit whose ' 

, 

When the optional block monitor is specified, a 

output drives a high gain amplifier with feedback com- 

pensation to provide stable thermal control. The ampli- 

fier drives a power transistor mounted directly on the 

block. The power dissipated by the transistor is used 

to heat the block. 

4.2 Th~eratUre Monitor 

1 temperature sensitive resistor is embedded in the block 
f 

near the control resfstor. The resistor is calibrated 
'*0K'4 3s7& 

to measure --at the specified reference 

temperature. 

4.3 Power Supply 

The input bC supply, which is protected against 

I inadvertent polarity reversal, is zener regulated to 

I +10V DC to operate the control circuit. 

The TR34 is not repairal e in the field. If a malfunction 

. 4 - i_ 1W14 LONDELIIS STREET YORtnR100t CALIF. @1Xdl (213I T.k1 No. wlm, ) .  L 
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Connector, Environmental 
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ENVIEONI\IENTAL PLUG and RECEPTACLE ASSEMBLIES - 
PLASTIC INSULATORS (pins or sockets) 

- -- -- -- - - - - - - -- -4 

Gb1c h u g  - :. - - L - PART hUh'6ER 1 

SOL Of R POT I CRIMP 
COSTACTS fiEMOVAELE CO\ i A C T S  1 

. - *  -6 

- c -  - . -  
D E h b r t s  Pans I ~ c i r t s  pans 

, d . 76 \ > -  g ~ f  -5 ~ 9 -  4 9 F ! 5  bi.- r < S - 5  V F -  4tF:5 
c. - .-:-. .3' 1 i2 -  3 !?ti ?. i :4 2; !0 66 

. . - -- 
95 9 e 1 3E 

\9- :LC,> , F -  $ 5 6 .  
b F -  1 ~ 5 . 5  -+-- ( b c -  . ' :PT~ 

C - - . c r : 5  
134 5 .?C 1' i35 1, lLS  6.  

-- 
I 7 

7 Sr'.n : 36 95 99 81 ! 3E 
C. C",.)::) a 2 :  1 v85 :G,F::  \ P 5  1;2!5 vp9 .';Pi5 

-G - <34 5 !24 1 CX 11 !X 6' 106; 
i 

!- -.. 
1 13%. - 1 68 1 25 1 25 1 06 5.6 

i 3  6 19 (4: 7! I?,? 9: (14  Z~ vP' 7CE 15 vF- G P t S  vr -  ?S't VF' ;;PIS 
c .-... :1 

-I-. 

V l  KlNC ENVIXOI\~EF.ENTAL PLUG RSSEMBLIES 
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Slip Ring Assembly 

Outline Drawing 

Wiring Informati02 
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WENDON COMPANY INC. 
STAMFORD. CONNECTICUT FIzIP RT';fr ASSE?IP.LV 

k'84 - 1 0 0  

PRfFARED BY I 6-25-75 CODE lDtNT NO. I REV. - - .  
CHECKED =.!?.Y. E-25-75 
A P e Z 3 V E D  d -Jd*?f 

SHEET OF 2 SYffTS 
0 ' fT: : t l  I5'U ; * . r e  7.e. . & v r  u LU 
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53-52 81 31 -t 

FOTES: 
-34 J2-t 
-24 JI -U 

33-62 
1 . Connector J1 and J2 - CANNOR 1~~02~22-55s. 

32-u 

2. Connector J3 - CU?;OK RIM73304 previred vith #26 kUG super-flex &a. 

{ . - .  ~ m s h  v ir iag  t o  corncrctor J1 and 52 t o  be E-22 teflon per ~1t-~-?6878- 

WENDON COMPANY INC. 
STAMFORD. CONNECTICUT 

CODE 13EM NO. 

04,55 
SIZE 

A 
DRAWING NO. - 

~ 8 4 - / 0 3  - n - 
S u m  2 OF 2 SHm 

REV. - 
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INDEX OF EQUIPMENT BY MANUFACTURER 

MANUFACTURER (FSCM) 

CCMPONENT DESCRIPTION 

Abbott Labs, Inc. (15755) 

Power Supply 

Power Supply 

Power Supply C5D5.0 

Power Supply C28D3.5 

Anadex, Inc. (14010) 

Converter, Frequency 

Belden (16428) 

Cable, Signal No. 8723 

Cable, Signal 

Bendix (77820) 

Connector, Circular, 
Box Mount 

BH Electronics (08450) 

Po,Jer Supply, DC to DC 

Bell Helicopter Textron (97400) 
* 

Antenna, Telemetry 

Circuit Zssy,  Data Control 
Word C/S 17 

Circuit Assy, Digital Stick 
Position 

No. 8769 



ORIGINAL PAOE IS 
OF POOR QUALITY 

INDEX OF EQUIPMENT BY MANUYACTURER (Cont) 

MANUFACTURER (FSCM) 

COMPONENT DESCRI?TION MODEL NO./PART NO. 
- 

Bell Helicopter Textron ( 9 7 4 9 9 )  (Cont) 

Circuit Assy, Mean/Peak-to-Pe?k 30lASW220-1 
Detector 

Circuit Assy, Temperature 
Scanner C/S 12 

Circuit ASSY, Temperature 
Scanner C/S 13 

Circuit Assy, Semp?rature 
Scanner C/S 16 

Control Uzit ,  Scannivalve 

Control Unit, Synchro 
Conver tsr 

Control Unit, Temperature 
Scanner 

Filter Unit, Engine Vibrz~ion 

Indicator, Control Position 

Indicator, Critical Load 

Indicator. Data System 
Cantrol Monltor 

Indicator, Hub, Flappins 

Indicator, Temperature Monitor 



- -  

WiNUFACTURER (FSCM ) 

ORIGIKAL PAGE IS 
OF POOR QUALITY 

Sheet 3 of 8 

INDEX OF EQU1PME;NT BY MAWUFACTURER (Cont) 

COMPCNEYT DESCRIPTIOX MODEL NO ./P.lRT NO. 

Bourns (80294) 

Pokenciometer, Linear, 
12- inch 

Potentiometer, Linear, 8G23+-toOlB4-IIOO 
6-inch 

Computer Ccnversiocs Corp. (51086) 

Converter, Synchro to 
Linear CC 

Disc Instrumentc (15686) 

Encoder, Shaft 

Endevco (95411) 
~cct lcrometer  
-Am~lifiel, Charge, Engine 
Vibration 

Flite-Tronic: (071 b l )  

Inverter, Static, YiOVA 

Gould (57187) 

Accelerometer, Strain Gage, Ufq 

Acceleromete~~, Strain Gage, l o g  

AcceleromeC?r, Strain Gage, 25g  

Transduc2r. Air Pressure 

Transducer, Oil Pressure 

Transducer, Oil Pressure 

Transducer, Press Sampling 
Sw; t ch 



CFE TECHNICAL DATA 

Research, Inc. (09327) 

Potentiometer, Cable (3.5 inch) 

Potentiometer, Cable 



Sheet 4 of 8 

INDEX OF EQUIPMENT BY MANUFACTURER (Cant) 

. . 

MANUFACTURER (FSCM) 

COMPOKLNT DESCRIPTION MODEL NO./PART NO. 

Hewlett-Packard (56286) 

Transducer, Displacement 7DCDT-l COO 

HI_ ..-rQrey (98284) 

Gyro, Attitude VMO2-0110-1 

ITT Cannon Electric (91577) 

Connector, Bulkhead Pass Thru KPTB-14-15SP 

Connector, Circular, Box Woant KPT02- 8-3P 

Connector, Circular, Box Mount IPT02-8-2P 

Connector, Circular, Box Mount KPT02-8-4 5 

Connector, Circular, Box Mount KPT02-8-4P 

Connector, Circular, Eox Mount KPT02-10-6P 

Connector, Circular, Box Mount KPT02-12-8P 

Connector, Circular, Box Mount KPT02-12-10s 

Connector, Circular, Box Mount KPT02-12-14s 

Connector, Circular, Box Mount KPTOZ-14-15s 

Connector, Circular, Box Mount KPT02-14-19P 

Connector, Circular, Box Mount KPT02-16-26P 

Connector, Circular, Box Mount KPT02-24-61P 

Connector, Circular, Box Mount KPT02-24-61s 

Cocncctor, Circular, Cable KPT01-8-3P 

Connector, Circular, Cable KPT01- 8-4 5 

Conncctor, Circular, Cable KPT01-12-8s 

Connector, Circular, Cable KPTO1-14-18P 
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ORIGINAL PAGE Is 
OF W*Lm INDEX OF EQUIPMENT BY MANUFACTURER (Cont 

f : 

MANUFACTURER (FSCM) 

COMPONENT DESCRIPTION MODEL NO./PART NO. 

ITT Cannon E l e c t r i c  (91577) (Cont) 

Connec tor ,  C i r c u l a r ,  S t r a i g h t  
P l u g  

Connec tor ,  Circular ,  S t r a i g h t  
P l u g  

Connec tor ,  C i r c u l a r ,  S t r a i g h t  
P l u g  

Connec tor ,  C i r c u l a r ,  S t r a i g h t  
P lug  

Connec tor ,  Circular ,  S t r a i g h t  
P l u g  

Connec tor ,  C i r c u l a r ,  S t r a i g h t  
P lug  

Conr,ector , C i r c u l a r ,  S t r a i g h t  
P l u g  

Connec tor ,  C i r c u l a r ,  S t r a i g h t  
P lug  

Connec tc r ,  C i r c u l a r ,  S t r a i g h t  
P l u g  

Connec tor ,  C i r c u l a r ,  S t r a i g h t  
P lug  

Connec tor ,  C i r c u l a r ,  S t r a i g h t  
P l u g  

Connec tor ,  C i r c u l a r ,  S t r a i g h t  
P lug  

Connec tor ,  C i r c u l ~ r ,  S t r a i g h t  
P lug  

Connec to r ,  C i r c u l a r ,  S t r a i g h t  
P lug  

Connec tor ,  C i r c u l a r ,  S t r a i q h t  
3lurj 
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ORIGINAL PAGE IS 
OF POOR QUALITY INDEX OF EQUIPMENT BY MANUFACTUFER (Cont)  

i - 

MANUFACTURER (FSCM) 

COMPONENT DESCRIPTION MODEL NO./PART NO. 

ITT Cannon E l e c t r i c  (91577) (Cont)  

Connec tor ,  C i r c u l a r ,  S t r a i g h t  
P lug  

Connec tor ,  C i r c u l a r ,  S t r a i g h t  
P l u g  

Connec tor ,  C i r c u l a r ,  S t r a i g h t  
P l u g  

Connec tor ,  C i r c u l a r ,  S t r a i g h t  
P lug  

Connec tor ,  C i r c u l a r ,  S t r a i g h t  
P l u g  

Connec tor ,  C i r c u l a r ,  S t r a i g h t  
P lug  

Connec tor ,  C i r c u l a r ,  S t r a i g h t  
P lug  

Connec tor ,  C i r c u l a r ,  S t r a i g h t  
P lug  

Connec tor ,  C i r c u l a r ,  S t r a i g h t  
P l u g  

Connec tor ,  C i r c u l a r ,  S t r a i g h t  
P lug  

Connec tor ,  C i r c u l a r ,  S t r a i g h t  
P lug  ' 

MAC Panel  (16654) 

Program Board Receiver 

Micro-Measurements (19612) 

S t r a i n  Gage EA-13-125-350 ( T y p i c a l )  

- 
'ti 
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MANUFACTUREa. (FSCM) 

COMPONENT DESCRIPTION MODEL NO./PART NO. 

Research, Incorporated (09327) 

Potentiometer, Cable 

Potentiometer, Cable (3.5 inch) 

Rosemount (04274) 

Signal Conditioner, OAT 

Transducer, Airspeed-Altitude 

Transducer, Outside Air Temp 

Scanivalve Corp. (22422) 

Switch, Pressure Sampling 

Spectrol Electronics Corp. (02111) 

Potentiometer, Rotary, Single 
Section (1K) 

Sundstrand (97896) 

Accelerometer, Vertical Servo 

Timex (61515) 

Gyro, Rate, 3-Axis 

Connector, Rectangular, Rack 
Mount 

Connector, Rectangular, Rack 
Mount 

Connector, Rectangular, Rack 
Mount 

Series 708 
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MANUFACTURER (FSCM) 

COMPONENT DESCRI'TION MODEL NO./PART NO. 

Junction, Temperature Reference TR34-24PP 

Viking (05574) 

Connector, Printed Circuit 

Connector, Printed Circuit 

Wendon (04155) 

Slip Ring Assembly 

TRW-Cinch (71785) (Cont) 

Connector, Rectangular, Rack DE-9S 
Mown t 

Connector, Rectangular, Rack DE-9P 
Mount 

Validyne (33107) 
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