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Conolua ona 

(a) Th r:aoJel ATtrr S ••~•r• 
- tho o•urni. speo1ti th 

tiono:i in e ollo 1 r co,~•"''"' 
r l able and no.t a v rsely a.f t'eo d by 
oinor xoep 10n. I 1a better eq ipped 
tMn aimilftr equip nt known to th Lab r 

cellont terie.la e.nd iood 

• 

roteo 
ory. 

re · ir cent:! 
wnlch are . n­

uctEtd. 
h a 

f 

(b) 
Unit th 
hi n-::>t b 

ry minor exoo tion. over, 
vi e n. tnro 

~ 01 ,orros i•1 t or... la 

tl'..li 

p to an absolu e ' nir.ll.:l. 

(c ) It i oonoluded t 
ble for ·.us• n tho Na 

t the •:.it with 8u - este :nodif : .::r. t.i o . s i5 
l Cervice. 
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•• 
1. ;.. .. ,, i)0 .-er 'U£lpl, ney 'b~ oper~'ted fro. ,., i;;!,~r 

1·,l' ._ , r,: · t,,, J-n -c, d • witch i .. rov·d -:i f ,,r 
•'JPi l_. 1r•,1,: · ~ ·"or eit. or type o. pcr .. o.r ota"ce . 

:. ~ -·· "\or~:; r.ri;. tho r ectif i r tub ;pe 351..o - ·-1 .i 
' ,et(;:-, . ..ib5t t.1tir.r for the l a ter Rb. lla t r-opis ... or + 
',c'\ +•,rr. or vf ' ~~Lo - GT Ml! 1 il'Lr tllbes fl\t t ..... .:or r6''. 

e•'! po;;~t.Ln tao reotifior tube s •!l o era · :v :.l 
c l r u~t. for h8.lf-Hl'W Mctifior.tion . }. fil 
GU'.)lJ1J o-.. t~uf ,::l:-c ..... t t o r d'Jce tne 
r :;"rlo .i..l t.no ,i - c ·,ol &" , ppl t!'i t. of t 

' i · t..:• , ':Y'I or 
- ~ '"'O., ';' J.S 

e 
t 1. 
iJOW0I" 

:fr. ;.;ilo ~ 1ft .. p is connec · or ost. tMt li5 ' • c or d - c o . 
·utl; ~ ,.Li; : l ;,is lino f eod . ·.1.t1e Spea :c r-J.r.i l !' r s :ii!."-
;'.ls .. "1 i. ""Or' Je 11 i n tho foll in r t 1.elo a. :1 ?\_, th ra-r,,;•h. r 
t .11e -·ov r ni:-,· ::;t .ecific i.d.o .• , (e} , a buide . 

3 . !' r . 1-1. in ·rBT SpEJ :, r•J.. iii r hnit i 
:-: •.il t blo !'-Jr l'1 i.pboH d e under :;n.favort\ble c ndi ions like l/ .. ') be 
on ount ere:i fr. tne ! RV&. l S r v i oe. 

11 . , r. 1- 2. The ~ni t 16 e 'tnbl e ror teleJnoce roco1 tlon • 
. uf re .1c r'l"t6 l. 

l!i . r r. 1- 3 . ,1.h Un i t co· , r so s a t ~ le- nt ,:e :-, sh• ;.- l l po· r 
11t1:;-· ifiur. a p rl'!l nont rn .-;ne t type ou sp ·&r and a t> OWer su ply syct r?. 

whi~h opor t os liihtin· c r cui t s of he a 1p. 

G. r. 1- 4 . d'f throwL ~ 
- c 115 vo l t 

nted wi t hin th un!. t, 
• y be se • olt~ r d-~ or tiO cyo l o 

17. PR.r . 1- 5 . The po r oon1ur.Wl d f r o, : e . urply l i::. is 
27 wa tts .. 11& volta , GO o:,o l s ••c witn " p er fac tor or 85,; . At 120 
:ro l ts d-o . the powar oon !. a . 30 • 

18 . 

19 . 

1~ht of the oo ,lete unit is 39 po n1s . 

r r .. 1.-7 . ,11e nocinal r tint o!' the it i as fo llows , 

£lectr cl Inp t - d m1.ll1 tta , uOO ohus at 1000 oyole a . 
~leotrio l output• 1 . 76 ts to ape leer at 1000 oyc l @s. 
Aoo~ tical <Altput - 10 dynea/o 2 at~ t•et. 

20 . i r. 2-1. fhe applicable aectiona of th t r•l Speoi• 
fl nt i ons for Ha,.io and Underwater SoWld .. p nta . ' 1~ 55 a. ar 
covered in th foll owi n~ disouea ion. with du re ard being t.alcen for the 

xceptlonG to th oneral SpeoU'1ca tion no din the aubjeot rat r ph 
of tho contr o lling ap o!. t ioa t a . 

(e ) Te nd n idlty ate ha•• not be n oarr1ed out on 
th i s equip The de a 1gn or all eleotr ioal oirouita a. oon r ola ia 
hb rel. Fu ea ro pr ovi:lel in ne power line. T • oon ruotion f all 
controls is suitsble t or shipbo rd uao. 



., 
(b) l e pr ovision r 0011 a a l l owed 1: the lar c• surraoe 

are ot the uni . No lou r• • or T nt lat 11u openi • are requir d d~ 
o t l r disa p tion wi in the uni • 

(o) No "leotroly-tio oo e naers r• loyed in th unit. 

(:1) Th i a o ,letely ahi d-,d e l e ctric lly b• the caao 
... ich 1 soour d to the b llch d during oper tion and h no a rounJ 
po•ent.iftl. 

(o) 'i"he oirouita are •~l• ani only th 
wl oh 1 e i b9 . ni.>1Jleted exter l ly. f aoili 
n X?~rieno d perao l. 

volw:ae contr ol anJ on-orr 
tin i operat o by 

(lo) u· nsfor 
no i u"'orma ti n on 
• . r,or.ents t avin 

a ur :l by tho 
olo ed. Control op r 
r l'orJ:Jll noo ha a 'b en de 

bility of l1no ?Otent al 
• t cr oun:i ;otont a l . 

nstr t ed. 

rs am oondenaere are seel din oet l conta iners: honoo , 
oftonin0 or f l ow of oo ound ab on obt in i , no xtra 

been furniahei for t st . 

(h) Fl xibl r tded leads are sed thro nout and l oond otor in 
~h• ;.H 1.t re firmly and n atly suppor t d . Color ooo 1a employe on 
I'll l ad:s . 

( ) · ir ng is .... n ilat d by o~l 
0 tor l yer of gl s f rio . 

arn h d o mhr o ooven.nr with ftu 

(j) The pilo~ l t ,·5 701 • C ts and h& a oand br8 
screw-cype b se . Th or para reph 2- 1 th pilot l s shall 
Ltse I\ bayonet-ty n t. ?re u bl;r b c use of non•availab ... lity 
of commeroi lams of r red typ&. The de rabili y of bftyono -
type b s wa ernpha su d by feet t ... he sere - tytJ pilot l ntp 
orked lo s d~rinc ~ibr ion tests . The pilot la i fitt l 1tn 

s;it bl iol Which proJ ots /4 11 beyond tl.e front panel. 

(k) A s nr;l polo s · ? ,;le throw ogi;l swi ten of ., V'J ty?e c::: 24000 
is µrovid.od for powor on-off swi c!1inc . J. double - pole double- hraw o~;. l 

itch is pr ovide1 for s lectinc ondit4ons for a - cord- power source. 
both of the .. e swiwehe:s are or h l I!i . . e,l p enolic heet co struction 
.._nd t i r f unotioni - l\Ctor r:iany oyolo of op ration in hi;h alir. 
humiditie ha s not b e inv stii;& d durinc the pr sent es~s. 

(l) dy openin6 ho covor of .the w ioi, i re~ard as n &ceess 
Joor . a ll v e u tubes . r esistor~ and ueco r a1ily cc sible for 
rei, le. c mont. h indic" t+~ la.mp i aocos ibl for rei)laeemen ,."'rom he 
1ront of pane l by r moval of the betel. e iat or ~ of one watt ors ller 
~i,o re aounted on termi l str i ps n ar v~r y conven ent for r plece­
mt)nt. The 20 W11 tt 2~0 ohm r esistor whioh is subst ' tutod for he rectifier 
tube he•ter dur i oper tbn from d - c power lin•u does not car ry ::iplete 

1 



Ii vy yp nu.moor. I'he e ne l on t id r tis s tor is cr.1.pre nnJ b l ow ho l 1; 

wi, re no ~od i r, ~l,o en IJ'IOl urfftoe n ar one of t l c ' err;.los . J. pcr t i on of 
tne lo&d wire o thh f' rr1.Lle o e xpo ed and e. sharp t ~ fro1~ tl1 ·., con-
uotor protr · i s to.rour;h t. e sur c,.ce of tne on ::.el. ?his res is t or i s 

mo,ntoJ n urdy sprin~ clips on & stro ~ l,un nat d ~henolic b so . 

(m) / 11 j oints !'Ire properly secure bot ore sol dor 
neft t 8. nd se ourt:t. 

.. . -ol erin · is 

(n ) Tube n of ty e 351.ti ;;~ end ~SZS \.1 ari, sod in the nit . ho se 
b s l'.ro not incl ded in a lis of , vy- proved tube is ued , ' r ch 21 . 

911. Use of 35 volt heater tub .., i von:H ionod by u e • o, d- o 1.miver­
l'l l r~a ure of the un i t . The el c ricA 1 desisn of the t;n t is s o liber 11 

that t he speoifio!l ions wou l d be !:let with wide veriation of vaoui.:m tubo 
c. ractoriotlc • 

(o) The un t ii er y str or\;ly oonstr cte of' excellent ~ ter 1111 • 

Goo wor lcmllnshi µ s evident thl'ou6hout . 

(p) The tallio par ts , with ~ho oxcoptior. oft br s br c~ots 
uppor ti~ t . o ch ssia , ore protoe ed a;;a1n corrosion by ? hti.1~ or 

pa int . ·r ho l mi.1u.c oa o , c ov r and ch uis app ar bo t1rot.eo e ~ by 
tino ohroIM pr r fore pplio· tion ot alw:iinum p i nt . Th brass 
ches~1a sup br okete App ~ to b fini1h din a lur.~nu.o acqu r. 

(q ) !r on r steel 1a o lo~•e n for r 
oa ses . or t o potenti ter cover , for to .,: le 5W tch fr 1 s , a ld f or 
the oye bolt and wln(; n tu ed to hold t; ovor olo ed . Iw is not C lt 
th.at the uao ot ron or au.e l s hold to a. pr c 1 ble ini.IAW..l in t ,10 :r.o J<>l 
~nit . It is pr oposed , in pr oduc ion ~it , o rurniah br eye - bo l t 

nd wlnc; nut for hol in tho covor 0101 • kofe r no ( j ) ., r, b• 8. 

(r) Th• lib ra l use of a luminum for c e , 0011er sod ohasais result s 
in vory r 0c• d s~r c tur or co are i ely li ht w i ~h . 

(s) rho unit a aubjoctoJ to 001n0 nod vibr ation and rock1nb te s 
alo ~ with t • XRA ' reo i ver. Te ibrat on frequency v r i ed trom Oto 
2u oyol ea ~ r ao oond t he rooki n,; extended oTe r an l • ot ~l ~• or 

nua 45 dot;r • •• f r om t nor l oo~n in~ poait ion . wring ose t e ta 
lootr lo l opet' tion a t iafa otor ily inta 1ned and t he only 01.aur.l t y 

wa a the loosen ~ or ho pil ot l p. 

· (t) All nuts re pr ovi o • t h shakeproof l oo with the exc p-
ion ot the • ing nut used t o hold t ho co er oloa d nuts holdin~ the 

to - l o swi tch a n place. I t 11 under s tood t t th keproot lookwa har a 
ire to be ropl o d i n i>r o uot i o unit by s lit-r1n& t"Jp• br oni.e look-

1her1. Ref'ere oe (j) • ptlg• • J.ll wire s a • .. 11 seoure .i to t.he U!r "'l r. la 
tor• 1older ~ , i n suoh a W1l7 that he eolder i a not dopondoJ on tor 

• ch&ni a l auppor. 
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(u) Th c Ii which a 

is uppor on 1hook mo 
mo.iul tion offeota ca aed 
• ounts are of th• rub r 

oo n, r• 
cropho io 
•• ahook 

() on-ot awt oh, o oont.rol 1a >roT d d tor ad-
justin th• vol · • Th contro l a t nd bu1hin i• srounie ao •• to 
pr•sent no hoo r d . Cloe on of thia oontrol inor I a 
th volume. The oontrol oport.t a two I)O ntio t re i t ndox:i by direct 
rive. 1:0 l oeki n.; device h provide or th& 01 · control. J. plate 

labeled " Volu: " a r.kod n uniform 1T1 iona from O to 10 ia pro-
vided wi h tho vol me control. In produo ion u.n1ta i 1c der1 ood that 
tni s vol control e plate will or ora• e oh •rul ill t oh • 
Unit me plat • Raf roneo (j ) P•G• 8. 

(w) The ar r s nceoent of p rt po i a re dy repl c mentor any oo 
ponont an no r ive t ar u sed n , eurlnt any of t • p r s lik ly to re­
]Uir replace~nt w1 the xcep ion ot t. • vo c •ooil ... rm l a rii,1 a 
noted i n pftra raph 52 (a). The tJbe ocke a re eour$d b:1 spr ... ril 1: 
t. ese oonts sre oi e o r e al ty • not on th a .; a pproved lia , 
ho ver, it is i n i cato .1 on pa e 8 ot r fr no ( j) at th6 tube aoolcot 
.1s d i n th ;,r o:.iuo tion -..nit s ill bo of vy at dard ed n,. y ~*• Cr'll-
49351. 

(x) Th uni nanep at i of t,vy tandard es i&n oonforminc with 
specificat i on d~ 13A 5lJB . 

(1) Co t r ol c are loc t don th pan l fron 
the itoh for se leo · 1~~ a-c or d-c p r aouro 
the cha s is wi iin the un1 • 

he ex 
1a on 

( z) A 11 bolt s nd ' Uh c on.t or r:t t o the lfo.t ional Ser Thr tl COlll• 
s sl n coar se or .f ine t,.r d ser es with e exception o n er of 

4-40 aorews and n~ts uaed in l i eu ot th starulard 4 •56 •or-• i n a•o" rin~ • "' ....... .. .... • I:> 

the fuao block sub- pane l r.d the o ble ol .. a to tho cover or h o 3e. 

(aa) Tho ext er ior or who ca ~ 1 f i nished in 11- ht er i aint. Th 
interior metal part are fi 11 h hed L"'!. alucinWA p int or hoq er. 

(bb ) .A ho le i'or l da r, s in~ h.rough t h cha sis is provided · i t h 
" c r orr-1e t . 

21. Par. 3-1 1ni · ,rsal LC or DC oper tion provided or t h 
uni t s . A 35Z5•0T r ect l'io r tube wi h an auo~iate J tilter sy stem i:s 
u~ed w·"ten o e r at nc f r ;:,_ 116 vo l 1s. s i n.:; le phaa AC. ~then u~i~ JC a 
J.P.u.T. toc -: l e i t ch ls s 1 to a, or ou the re 1;if ier t\.lbe and dia-
00 1'\."l.ec t i t s no t.e r . t'ow r anpl U" ioat on ii provid d by two :S6Lu-GT tu 
i n a sln;le push• ;?ull s o bud speaker ls of t e p n:a nt 6M 
d:; mio type. This unit i::1 no ?-; d within prayproot oaa al in 
e biriet s itable to r b1.; l 1

· ' e d ~ n in • lo d 1p alcer and all nee uary 
eon ¥rol e for r;osi ~v oper t i o or h ar unted on tue front pa el. 
:Iowever, the a-c. i -c toh on th• ohaaah within the o se. 



22. ~ r. 3-2. The cobino is proviJ~d w th reinforoeJ oast 
R 1 nin n cover h ct is hin~od A t 10 bot om nd whioh ,. y be opene :\ 
tl1 ) ·,1:::;h a.:1 nrc or 180 rl ,·r es. £he as oov r is nold closed by a 

• velc1 :>ol t &n wing-nut ss.,mbly in slottod boss located at the 
to1, c"nter of th mo ntLng oase. 

23. 4ar. 3-3. The c binet h sub antially of t} onotruction 
~nown t>y tmoot 9A of roferenco (e) an do snot exc ed tne di-10nsions 
:.::1 .0 n t heroon. .1-h ot al c b n t dii:ension re shown in J?late !;. 

24, .. r. 3-. C st boasos with 
j .i.a~ tor !\r ;,rovide4 0.1 one s · de and o 
i-' r .. d.t '4rillin;:; and taJp'ng for atuffi~ 
circc.1it wiri •.'.:• Those bosses oxton tho 
1/4 inch. 

c rcular fac s 
the bottom of tn 
tubs for the p 
thiolcne s or th 

inch sin 
cft.binot to 
r tlnd inpu 

by ,bou 

25. 1' r. 3-5. '(stertiehtnoss of the s al botw6en tho c bin t 
nd who over i, provide·~ for by sort rubber c;a:zket between th ed es 

of the ~ bin t r.rnd t e cover. The unit is not aubmerceno -proo1' b cause 
of 'thi, \lpeniI at the volume oontrol. The spea r di phrnE;,:'1 ;>pc rs to be 
n :rn-hycroscop · o •nd o ae l the porture which it c"vers. 

26. ?ftr. :i .. 6. Four mountin~ lu .. s of is urdy Jes _:n are ,1rovU d 
o tne sides of he c s . The e lu.:;a h ve ·holes ui ablo tor e 5/16 i.l,oh 
l :. J\ r, t; r bolt. Tho l :-a nre 7/0 inoh i'.ick: in he d r otion p rp ndicular 
t o tno bulkhe 1 n "the center ot . e bolt holo s r.bout 6/0 inch fror:1 

r.e !.. ido of the c a. 

27. t'nr. 3-7. Tho exterior of th o with 
;:rny lRoquer. Ttii:s C .• ish is ver ot,i nd ths 
, r nud with ~ nc ohroml'lte before a:-plyin,.. th lac uer. 

2... . -'er. 3•8. !h interior f Sh Wit , 
l in m acqu r •p~l1ed ovor at 

thi t1nia~ e ~ 11 nt. 
The qua lit; of 

29. .ear. 3-9. T chassis •nd tho Jor p r a of the a:nplif ier 
rect1fior unit &ro or alamin with ,teol bl st and l c_u r finish. 
:'ho surf o~ or th.La inhh ia unifor and its quality very good. 

30. tr. 3-10. rhe cov r of 
i' rt I lou.1 5 4>oak r, •1 - · F i oh 

e nit oarr es tae f'ollowin;; 
or controlli~ tie power. pilot 

l ;;ht. to indic t wn.en tho power i on, vol co. ro. r.d na ;late. 

31. ,•·r. 3-11. The chau a c rries all tho r. oea ary a li-
f · er nd r quipment and is se ur J by ahock roor moubtinGs to 
th mo;..mtlng br c • s carr od by the oo r. Th.e sho •proof n s 
einsist or ruuber hors rounl ho supporti~ screw ~t the four 
corners of tho ohnge •• These mount re not very l r~e in vol\.lJ:19 aniJ. 
h nee would be exp o ed to Pbaorb only r lat vely e .11 11cio1.mts ot v -
br!'ltional ener .:;y. :.Io v r , tl •:t would n etf otive aid in ~Jroteotior. 

a n3t amall a- lituJ vibr tiona. 



• 
32 . r. 3•12. T ter inal bo rd r r e oonmo ior of th 

ir.pu ... and power wir n~ ia mounted on thd r a r and inaide h" oabiuet. 
l'hu ter mina l str ip la of heavy ph nolio t er i~ l anJ ho eply r ec ss d 
s l ota fo r t ho or na l s, thia doaign prov d lon~ le lea o nd a 
stronc , ruGsod struo uro. Th• te ir. l ero l egibly. rke . ~ewer 
tormi ls r . rktd "a•o", i t uld app r pr efer able to 
• indio tin.:; t! t tho unit y oporato o. e 

d to indio th pr op r pol rity of conn ction r. d-o supp y 
uuJ . A !'l :dble . t'l.llti - ocr.duo or cable connects t.ho ter:-tin l 
th ci. ssh with ·auff ioiont lack: to per mit tho oovor to be 

op no thro.gh an ~re or 180 de r e e . 

3~ . Par . ~-13 . The powor line f ,..a block is of sturdy, 1.1b -
l con, r..ic~ o oon&iat1n- of II phenolic panel · nt d on screws 

w · th bu ncs to ap oo it f r o the covor of' the oaso . Tho i'une block 
ia le 1.;ne\l fo r ,jT typo f1.1ses nd i in a position n t .e in:side of th@ 
oov \-.lich perm! ts rea tly replacement of t us• • &.tter ho tloor of he 
ea ha a b en op n d . Tno fuoo blook is no rkod to ndioate the 
type of !'use s t.c uae for r ephcoi.r.ent . a it t& •mderstood that 
the proJuction •quipmont will be so rkod . Rf renoe (j} . pa•o 8 . 

H . P r . 3 • 14 . J. oplato u socur d to th front o · he cover . 
This ruu:wpl te is of .,tt.vy standard de i .... n . in confor mity 1th epooif ic~ ­
tion KB l ~ 516- B. 

36 . il r . :s - 1~ . I. b la s t pla to simll r in d i:;n to thA shown by 
·shoet llJ. of reference (e} i used to protect tha die.;,h.ra~c or t ' 10 lou. 

p a le r f r om both ctianioal and aoo st1ca l da .... e r ,ult in- fr ~ LO 

bl i. t ot' c::;untire . rho h1okness of his bla t sh eld it 3/64 11.ch . :1x 
ho l for mo~ntinc the blast hie l d don a radius of 2 111\0 

lld spac 1 60 e ,;roo.s ap r t . 

36 . •u·. ~- lo . -.be loud spef\k r is or he per n nt m&.-n t 
yn mic typo . Tho diaMter or its ono t .;e ia:,hr ·~ 1... -lit inche~ . 

Thia tli phr ~··· is ie of e. non- hy;;roscoi1ic 1 nor ic b so ?her.olic 111'tor t 1. 
1 ie voioo ooU is omen e o .a cyl · ·1 er wh o in turn, it cer.ienteu L.~o 
" ro e ss 1n the s. a' er :Hlllphrlll r.i . Th voice coil -;; n.:in ls nre :no ,nted 
or. a f ishp p r s rir, ,: . ch would no be sfttiBf tory .... n s e.bi li ty when 
s;.ibjootui to high -huai i / tmotipl.ere! . of theso ter:1infl.ls was loose 
fr. he fish p ysr :st.r ip. :hi !!trip wa ocur ely ::iour.tc• bece.u o o:ie 
of tho u_por:in~ r v • shad tr l; rup one end of the strip. I. 

s t. other ro pects .. his louJ spea.cer is A v ry :oo unit . Tl~t, o:>e ,er 
ha ndle 1. 75 tts wi hout a ~~reoia~le oh ot;e in fidolity or ~1e develo~­
:nB"lt o: ur e. ttle 11 or &.ny 'a i;o to he 1J.nl t . l'he voice coil L,ipeda no is 
ra te d t 15 o ., • 

37 . Pllr . 3 - 17 . I'he basio componor,ts of tho r,ower rnit And 
amplifie r unit ero as follows a 

- 10 -
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., .. 
(l) An npu t trans .. or !Mr. 

(2 ) ,u .,h-pull pow r alnf)li e r. 

(3) J.n output r nsfor 01tr ror ClAtchi 
peakor voico ooil . 

t r.e mpe l nco of t.t.e lou 1 

(4) A rectifier with tho r eq ire1 filter capaci ors nd r otors. 

(5) J... swi t oh fo r h il'ti~ from a - c t o d-o supply 1 •. .,s . 
{6) Roquirel ca~ci t ors . r s1storc , et c •• co t n on t ho ... o;n-

p anc f t. •• e e uni ts wi t • ~ vy spec if c tio s •r'! de 
• rlior l n th is r epor -~ Reference 1 r . 20 . 

Su. t' r . ~-la. The vao u · tu os u ei are one ~YP 35Z5-J half-
w ve hi:h V&cuwn r oot fie r nd two typ :;r. LC - GT bo m pow r amplifier s , nnu 
er ir, •ocorda noe whh the co· rnin"" specif io t · ons . eferenee (o ) . 

39 . Par. 3· 10. 
essont i dly th t requ i r e 

Thee · o i t di ·rA~ i s ~iven or. pl te 1 , a ~ io 
byte cov rnl . - .~ec1 i~ations , r forence {~). 

40 . hr . 3-20. A D, ? • ..> .-r . og -le t ype switch itJ pr ovi - ed o. th 
amplifier chassis to ol iru. t the r ctifi r tube hen t he equi ?r.tent i s 
~o b o ra e::1 from d- c power sup;,ly souroe . 'ii en ho swi toh is i n 
tho D. C. po i ion the r c U'i r tub plat • o h od c i r c uit 1a s horted and 

t the st ime the l eater i op ned and a a• i.. ble r 1 toz- is in erted 
t. porm.1 t the main ns.nco of tt.a pr o,;,or opc r tine c ·rrerlt fo r t he err.pli ­
fler u he era , aa 1a 1hown in r oter :ice ... l t e 4 . r y be ass d. 
.the t he govcsrni .. spooif ieatlons , retor nee {e)~ iooet cottip h oe except 

•fini_te l y noted in i'flr . G2 . 

41. tnr. 4- l . The input imp de.nee wt.a 6 20 o un t 1000 oyol~e . 
It d ea not depend on vol contro l se tting or input l vel up to 6 
mill ilffl tta . 

42 . r . 4-2 . The pr iary ot the input t r nafor t' • • center 
tap br o h out o a tormiri l whioh y be grounded. 

43 . · r . 4-3. ;11th the volume cont rol a t e. 
l np t of l.8 • at 1000 cyol••• t he o t put a 1.76 
epe k r voioe coil , whi oh exoeeda th •P ci..1 ioa t i on r 

1bor l ~1n. 

max i: m and an 
t t a to the loud • 

ire..nonts by a 

44. r. 4-4. I'he total diator tion for any oonditlon a l ess 
han 4~ with a 11 eoidal i np t and n output ot 5 Yol a into l~ oh.rna , 

oorreapondin to 1.66 ..,. tta . Refereno• Tabl 1. 
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5 . l r. 4 -5 . Th. f roqu. noy oharaotor a ic ot t h plif'ier 
i~ tl~t i h n • 2 do i b l be en t limit ot ~00 and 5000 o ol a with 
refttrfSnce to ti.e 1000 oyolo rosponae. a fereno• ~late 2. 

46. Par. 4•£. ho over ll fro u noy 01arao riatio a auro 
Aa ooustical output 'ltl.th· reopeot to an npu of 3.7 ~1111 t ts was f l&t 
wi hin + S Jb . and - 7 db with roa.,eot to the aYor re pon e o r 
1re u ncy rnnr.o of 300 to SOOO oyol •• Reference fl tel. Thi s r sul t 
,gr 9 q~alit tiv y w th . e oont . oualy rooor ed ourv ob ta ined by 
the namr ct .1rer ~ ,.1 tho ch th 1 tter shaw several p a:.cs which a 
tho t o l r• spon e var i tion .:reater than 12 b within th f requency 
ra . ~e or 300 a 5000 oyo le s . e O\ll"Ve Ul-8816 of r e fer no (j) . 

47. :' r . 4- 7 . Tho ·a oous t oal pr ,sure l\Ve r ced 12 ynes/or::" 
ov r f\ !' eq ..i r1oy r an.:-'o of 750 to 1300 oyo l o witl a n in~u t. of l . 75 we 4.. 
to t h1J vo oo coil. Re ereno t ble 2 . 

? r . · -a. ~ll sound nr e 
i n l ru sountl pr oof r oo 

tho one perpendicul r to 

suret1e ts o the a?ea er 
dist rx: of , ix eot nd on 

f r on t of he ~mi • 

•z .i . rrir . 'i'ho 11An volu.'00 c ontro l a tt~nuati.:>n ver :.us 
,._, ·'..11 r . ..iftl ro tion lino~r in oc!.b l n wi t h i n + b. The va il-
fl Olt, vAriAtion of ou .. p llt (for oon tant ln· ut) 0 b . Thi tt oou-
:.r o l hnd no effect on the fideli :, charact r ietic ho am;, li fio r. 
f nf.> r o w G r.o not.tee ble intr o luotion of d istor tio. or hange at inpu t 
im::, -.1t1,co on V'a r i tion or t h nua l vo l O:): t r ol. a eference rla':.c ~. 
r r, v·o . co .tr o l c o r,sists of t\ :iouble :,.ich varies 
dm:Jlt ::1ec1Jsly r,e eir;w,.l vo lte. ;,; s ppl i r o l ~r ids of the 
~,,Lo•v7 ush- iHlll tUn,Jl!.f i a r ubos in .. 10"'. ,co p t.hes ol t aG s 

,1u ir: .. g .. i t:.1d. bu n phe.su opr,os i t.ion . 

5·:) . ,>~i- . t_-10. 1;0 :lir ct o ., t::;w-erft 'ter . ' ne t: e 
r bll ltJ of -:. ., 5pae.~e r with ltn b l s t shiel•.i o ithst. rd tho effe ts oC' 
Joe l i~ nf'i r o . : ow v-er, t :1e die. hre.r:c:1 of l r.· 1 t ed p, uno l ic c. tori l 
•.ppo r s to t, tho ot.urdies"t in r uctur e wi t."i-t wh i::h th s Labor tor y i & 

1 n.:.. lli°11r. Tho b last s lii l l :.hou l d f for d co protection s it p r :-1~<,; s 
' ,1 :· abo t t.i r' of tt1e i,)u ke r fac t1r _!\ to be e xposed o tho b l ast . 
:: t:\p inr; to t h e b " ok of.' '.:a Hophro._:m is o b t a ined t:.ro Ch !:'e l t - covor d 
.pe rt. r rrn at ~!1t• r~ll r of tho i ' tt phr &r. • rhese 1e l ooil'or s; ,ou ;l bo r.->.or o 
,,_ ,1re ly ft\stonol ir. :;l c o . ·.mo ond of ono of t:t e !. l •• ad beoo:nc 
101,., 0; durinc:; :,un.fire or u t.hor h ock: , it nach bo for ced'!:> h.:.nd t :10 
· iA :Jhr ,,;:-i i:r: :;uch po ion e. to in r fero itl, 1 t.s :notion. 

!i l. . r. ~- 11 . Jho to+. a : 11.1. .• n 
, 1~ c.s hn lo,l.'l ,. ·11. t :~ no :;ibnn 1 i:'1:i r,Jsc on 
or C3 ,ib . b luw l. 75 t ·. a . r, · le·:e l :s 
',,; t l ,'9 ._ ove r r: inf s ;>oc i f i cat i on f\ 1. J repro sti:: t. s 
i n tJ ir. re sptj c t . 
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ovo l , . e.Gure F. c r o ss 
in ut s ~. 4 ~il l i?o l ~s 
b lower t lu,n t h t rc,~1 ired 
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