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MEMORANDUM 

11 Decemb.:::,r 1970 
AP70.,, OQf3?,) 

W. G:ilian, W. tle lson 

T. hal"I.J • .:y, M. Cavali,?:r, J.. Wachholz, M. 

W. I'arley, D. Gra$sell, .. R~ _r2lingsen, c .. 
W. Schw~nt1,c;:,J <!:.:Barker {M~)::.:> -····. 

Lynn, ;:~ 
Gigste..:.J, 

G&:!~ EF'~•'f!:C'IS O'F "A ;t W\RNESS SHORT, s/c 110 

DSE-Apollo{P)-78, .AFR 23251 

J L1.r J., 1.1:: -:~~::: ting of /,pollo G&N System 2li-1- in Spacecraf·i; llO at. KBC on 1:ov~m'.::- ;. r 

r.;.n ~:: )i-lHlly occurrecl wh:lcil am.ni:fes·ced itself in gimbul motion uith -:.-t1e 

2..~-::-l ·_,:at:~()n of 28VDC to ·the _oss buss. T'ae +28vric· ISS buss wa~ c:i 'i:' d::1ring 

t~~--; p ·1:r·iod, y1.:t mon::i.tcr.i.ng equipment measured a DC level of 6 .. 1 voh~: on ·0h-. 

T:!·-~ c;;:;.us~ t!!a:J later isolated° to a short bf:i!twee1'.l pins 40 and 1~1 o:r.' ccnnector 

::15~:.?l. i:.1 the "A 11 Harn.ess. 'l'his resulted in the OSS 28 volt 1% 8CO c:,rcl1c: .cupr 

D::L· . .3 .::cnnected in parallel with ·the ISS 28 volt 1% 800 cycle supply. 

:jj::!r:,: IS-S power m:n off, power from the OSS 800 cycle supply W<'.,S lx/i. ng d-eE'. :_ -:d 

:o ·:-:.r, J.SS 800 cJr:10 load and also to '1:;he out;put· of' the ISS 800 c:;:c.:u, l:1~pJJ:.t'. 

i--L:1· .; oJ:' t.nj s energy was corivcr.:;ed "to a DC voltage and applied 1:0 ·:;tk· +28 v:)1 . 

~;~ :'::.:.:s bu.ss vi€, i-he CiJ."'.,put transf'ormar &i1d rectifying action of.' ·;;h:,: ou.tput 

t:..~.-~~-,=-:i~1;o!·s. The c:L: ~u.i t is 2.s shown in Figure 1. 

In ::.~~-:lu.!.•:;;: iuolation tests (E&.i."'i 214 was actllally cpe:rated for t;;;i.; coriflitior~i.; 

fc-z s:::v,.:::tal minu.tes i.:-ac.h wh.,?:r-(~ OS3 was "ON" and ISS 110FF" and w:1.t:h C•SS 110FP;; 

c~:-~d :;:2-s "ON 11 ~ •.rotal i:;out::l' dissipation would be approximately th~i ,·;;;,1.,,_,~ 5.n ~:!u. 

·~a:1•., . 'l'he circ1.1.i t of' FiGure 3 ,iouJ.d ho-111ev~r have tb;z largest shm:··,; circuit 

<;tlf:-:..:n·t flot'1 .. 

S:i.:r.-.S.e.7.~d failtt"!:"e tests w~re made using a breadboard amplifier o / ·t.h.:i 800 ,'.y 

1% ;. 1.1::_)_ply. 'J;h;~~;e t~'.sts Q.:i.d•?.c:i in s11bstantiati11g the i'ailurl~ a rid :Lt, 1maJy::::i.1i~: ·•,i>. 

sl-:•o;~ -;~ d~~•>I t ef:f'-.::•.::t::; on "l;h!;;! "driven11 800 cycle li amplifier -::.;·d ,1Li:;o on ·th,, 

"d;:-::. 0.~-:r 11 8CO cycl-~ i'J:; S.."llplif :ie:r. 

It \..-~u: cii::i;1=1·a:ined that th~ output trantisi~ors in the driven .:1.rrp:u\·1.:,:. wc~ :.-r:i 

r:.,:!·;;,_:_ne tis Zene£ c~i1·,ches whan t.he errd:t-cei·-to~base voltag~ €XC,c,•,~rl -.!:·1 the brr.-:,,,.?, 

dG(H! lev<:, l. 01' a_pproxiro::1.tel~, 16 vol-ts, With 14 volts RMS acro:c; :; -.,at•n h;:s.l f of 

-:;:-.~ pr.i~:.u:.1, ea.~h t:rsns:'l..~tor was "ON° ( conducting) about, 2~~ of •.)ach cy..:k. 

~:,_:;1.~•e 2 sb.o-ws the e:q_u:t valenii circiliJc. 
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P1::uk voltage = 2 (14) = 20 volts 
I"\ ," Co3 a , " Cos fr = 16/20 = o.8 r. .. v - .,_.,, 

e = 37° 2 e = 74° 

.:;:r:c~ -:iich tr;;..nsistor is 1\·,111" for 20}~ of eat~h cycle the total 110i:i'" t ime i'oi· 
~;,,:; ~,:.1 ',l' ltri c. iz'bort,; is 4~. Pt':~~d current waveform observed ·i;hrou,~h an ind1;i.cef. 
5hc- ,~-t :; iz•c:;;..rl. t. ·test on G&W 207 ar.e shown in Figure 3a.. · Voltage. 1:-1.i\~1::fo.r·mu 'i;;~ .1( 
t c ::: ." .rl::.-:::tened slightly at their peaks because o:f ·the additiorml lo;-:.rJing 
ef:Z:: ,:i:.:; .:lu.;.~inz tli.i,':I period. 

:F5 . .:;::...!:·;:; S .shows the po•.,;cr dissipation levels that occ1ir undel· -'cb :;-., ~,;"..ort~d c.:oi",Ct 
·Gio:·. . 'T.'h '2 vr..lt1<:s sl-10;-;n were obtai11ed from empirical ak'.!d analy·;;~_,.:. :~ l ~o;i:r.e,:::::: 
r,nd s;·:oula closely rf>r,r.csen·t the actual case. 

?:,"\•',;:::· ,:1:i.s ::dp~tion wiJ.l. be most severe in the drivlng 800 cycle pc";,,,~:r ,.1m_pUf i,,. 
sic :-:; i ·r. mu.st ~upply t:he i~wo pp.ral.lel lcud.$ plus that requi?ccl •i;o dr i v..-~ ih~ 
o.;ty·::·,.: of' the dr:i.ven 800 cycle amplifier as detailed in FigU.'t"i: 3. ':::ot.al J.omj 
poT"~· 12r.d~r the co,1dit.ions sho1-m is a_pprox:i.mately 2h wat.ts. Po1·J•;J.' 1.nput i ;o 
G11-:.: ,:;., ;;r,l.ifie.r is •.1.p_r.roxln.o.t.ely 50 w~-{;ts resulting in 26 Wc!:i;~:. of i n·;-,.~:r:nul 
a.ra.9.l. i. .fi~1· disoipation. Of this, 2· -watt3 is dissipated in the outr,::rt. i~;ca~::d:'o!: .z· un~ ::.2 watt.s in ~ach outpu.·~ transistor Q.4 and Q.5. 

Th~, ·i.;:n.ms:form~::r h;:...:; a secondary rcs5.sta.nce of 0.8 ohms e.nd 0. 5 oh:1: ::; :i.n e,u-~1 
h~li o~:· r,hc~ prill'..:.ry. Secondary and prim.-1.ry currents were meastn'c,; >.' i; 0.8{1 lW' · ;:'•3.'.l 
;;i.n'i i. . 7 aru.1_">ercs I't:!.Spectively. 'J:hereforc PsEC = I 2R = (.86 }2 ( .J, ::. OJ . xt;ts 

I \2 ( .,, 4 2 .:.·:2F::r = :. 1. 7; - . 0. 5? - 1. watts o:r watts total. Dc••lau . .:::r: c f -~JY.: s:l.::;1:: u ~or..::"; -i:.:rv.ction 01' this transformer, no appreciable temperature ri:;:: .:..!1d con.::;eq:: ·1:ly no :')\'a':l·strees occ:u..-..z-,-::d. 

r•c-;-:::l' disL.ipated by i~he output transistors is as follows: 

P = IE X 5CJ~ duty cycle 

-= (1. 7 arnp) (14 voH~s} X 0.5 = ll.9 w&.tt.:;; 

'ihe.;;,:; levels of cu.rrE-,nt and power are considerably less than the:b· r·,:ited can~~ 
·.-:.i:Li•(;j_es.- 1\ potcxrUo.l over.::r·uress anal.ysis was made by Dept. 32~3':"- (:Rof. 
DSZ--!~;_;ollo(P)-76) on thase transist.ors at power level dissi pntion.s of 20 ~ .. ~,t"i-. , 
(;a,:i1 which a.1101-1~ a 6crf., mar~in. 

Th,:: :t~sults of their an."l.ly~is indicate no mre!rstl·ess occurred an1 i,;h~-c dt'!v'.l.ce2 subm.itt<:!d to these cm1ditions are :f'lightwo::rthy. 
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800H:Z 1$ Amplifier Output Stebe 

Emitter 

· Figw:-e 2 
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80CnZ 1% Amplifier Eq_ui valent Effect of Ou.,Gput t,•; ;i1g~: 
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f"(:tt-1r:r Di~tribution During Short~d CGru:!!.ticn of' 
I~J Supplyi1.1g the OSS BOOHZ Amplifier 

* P"' 35V X -~•3 ,\':.,_, ... 


