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lviAINTENANCE 

1. GENERAL 

1.01 This section includes tnaintenance infonnation relating 
to the key, ;unplificr, and a~sociated dry batteries used at 

~tations \Yht.rc arup1ificaiion is required t,) aid partially deaf 
per.:)OJlS lll the U:--C (1f the te1cphO!lC. (;enera1 111aintenance 
instruct ious rnvt-rinc~- the rennining station equipn1cnt are in­
c lurled i r1 lJ i vis i~n1 c·Jo and Ct>O. 

2. TESTS .AN'D INSPECTIOr~s 

Tests of Dry Cells 
2.fH \Vhu1 stat ic~th equipped \Yith deaf set apparatus are 

visited f,;r any purpu"c and aL-<) at the tinH: of insta11a-
. f 1 

i I", • . f1 • 1 1 11 t1on o · porLt!1lC ~unp.itl'.T cqn1p:nent, a11 :t:--;)(JCtatc·< ( ry cc 
hatter i c s \\' 1 1 i c h h a v c p n · \·in u :-; l y lJ CT n in u :-: c s h nul d he t c s ted. 
Dry b;ntcrivs in portal1k an1plificrs .<1Hl111d 1)c tc-., 1 (·d prior to 
each installation on a subscriber's prcrniscs. 1\c·,..- dry cells need 
not he tcstL·cJ at 1irne of battery in::LdLtiur~. 

2.02 Tests of Blue BeH Dry Cells: Te t 3-ce11 gn)up filan1cnt 
hattel·.r. tt:<ing a 35 battery g;1ugc \\·ith :-.H·tn depressed 

having in series v:ith the gaug-e a resi::.r a nee of i.() ohtns. For 
this pur p o :.; c a 1 /\. J or 18 C \ V resist a n c e 111: t y b c u :~ c d. I f 
after ()JH~ 1ninnte tie ~au.t~e rca hciu\'.,· the bivhcst n1ark on 
tbe scale, all et:'ls of t!rc g-n)np Lun1d hr.· repl;u·:·rl. This highest 
rnark corresponds to a battery potential of 1.13 volts under 
o p <' r <1 t in g c en d it inn s . \\ ~ 1 H · n t c s t i 1 ; g s i n f-d e c c i1 fi b 1 n c n t batter v, 
proceed in the sa1nc \V;ty hut urnit the 1.6 nhnl:-1 rc~i:->tance. (If 
111ore convenient thc;;e tes1" nJ;l\' be n1;ule hy n,in~~ the 3-vc,:lt 
s c a 1 e of a 2~.:;0 type \ V c s ton n d t 111 c t c r, n r sin 1 i b. r i 11 :-;tnt n1 c n t. 
Tn this C'ase connect the nlctcr acr.,~~-: tht· lL:t1cr\ .. and operate 
t h e a n1 pI i fi c r f :'~ r n n t 1 n i 1111t t, . [ i t h e n1 t' t c r rca d i n g fa 11 s l H.•l o \\ 
1.13 volts. rep1acC' the baqcry.~) 

2.U3 Test5 of Plate Supply Dry Batteries: Tcc,i each hlnck 
scparatdv. using a 35 g:tugc (~tC>nl nonn~l) in series \Vith 

80 oluns. For this purpose use an 181( resistance and test the 
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Ctltirc hk1ck frnn1 negati':e tcnr:in:1l to the 22Ml/2 volt tern1inal. 
It \\·ithin an intvrval o£ 5 seconds the gauge rc~tding falls helo\v 
lli 1tJ\\"C:-~t Ci di\·isitill ich is Jn;trkcd ''( )nc Cell Pole 
t'lL!l cr and c,,jn BPX ~ti'';ic~-:· tlH· Il shuuld be replaced. 
In thiS ca::;e repbce aiso the other 1\\·o hl(lck::;. (lf n1ore con­
\·cnient, thi., tc:<t Inay bl~ Jnade by usillg the 30-vcdt scale of a 
.!KU type \\·c~ton \'( ,1tn1ctcr, CJr ~in1ibr ii!>lrtunent. \Vith the 
;1mpldicr in OJJCration, Ct,nncct the 1nctcr across each block in 
:<~lCl~·,;s-..it 1n. If ;up· hi~vk gi\TS a r;.:;uling ni less than 15 V'~)lts 
replace a I! t hrcc hk~r k :-:. The 15-vult cut uri point under the 
conditions of test c··)JTc..; 'nds to 17 volts under actual service 
cunditi,,ns. 

Station Equipment Exclusive of Amplifier 
2. Cl-t \\ • h t n t a t i, 1 t h f: q, 1 i p p t' ( \\·it h d ~.~a i ~ c t a p par at us arc 

yj.;iterL Jli~d .. t_' the u:-u:d tc~ts and in;;pcctinn <IS at .stations 
nnt ::;o t.·tplip;wd. T11t· ;nnp:it:~:·;- j..; tn;uk iJ!t!l'<Tative during these 
tests hy turninJ~· the 2/2(~ y to tLe ''(Jtl'' pu.--ition. ln the 
c a s e o f s t ;1. t i 1.J 11 :.; h : .t v i 1 : ,.._; s 1 d " t : n : t • c q u i i ) n 1 e 11 t . i f d u n n g t h e t ran s-
1ni :-:i•dl test tiJc t s: d( .:-:kn1an r~·L1;rt:-; 1(·\'·: u!lkinL( \'td~JillC, or 
1tJ\'. rccciyjng \'!_dtii1lt: j,, 111 ~~~..:d. ell;_., k L~ -.;,cv tint rcconllnciHla­
ti~HlS included in the •'('1i• ; C'J\.t'l'il t'i!Ji:~t ti;•lh uf ;qqja.ratus 
i' ) r d" :t i s u b s c r i he r s h a \ e L v • : 1 f, ,J i ( ) "\ l' d c' 1 r.1 e c t y a s r c g a r d :.; t h e 
u.;;c (1f the ''Sidct\ .Jlt.' 1\(·ri;Jc: ;, .:1 ( ·( ~:1:wct j, 1;~.'' !(cphce defectiYc 
r (, ( · 1 • i ·: • r ~ . 1r a n , 1 ~ : : U ~ · r ~~ ( ' r (, · q < .; ; ' · 1 d c L · : l ~- :! ~: (If 11 t• r t r 1 , u h h· s 
f < ~ n JH 1 1 n 1 h c '· n 1 ) .. c r i h r ~:. d , · ~ 1-.: :-- t : j d. h: 1 n d t t : ( d 1 n i i ·: ~ l' t or 
(l..;; wiatcd \\ ;ri:~:._~ jn tlh' '<lll1•.' 1l ,'i';l 'r :1 ;1 ;;n (lr•1;:~:n~\· :~1 tJCllL 

Jn ca~e tn ,Jc: i:-) l•lt':ttcd in tl1t' key. rcfl. r to l,;:r;ly,raph-; .:tJl4 
tl) 4.07. 

2.05 Howling Test: ~·\t ne,\· instalb.tinns :1 1H1 \\'ht·never hand 
set tran:-,tnitters or rccch·ers r1r c<•rnpL'te 1nncl sets are 

changed~ before rnaking other tt~ts tr·c;t the han<l set for frec­
dnn1 fron1 a tcndcnrv tt) h()'.d. To 111;\1-,:e t11is test \:tll t1Jc P.n.X. 
n r c e ! 1 t r a t o ff! c c . cJ r · d i a 1 z lT <I. S:! ~· t o t h c o p c r a t . q· ·' I a n 1 t c s t -
jn_g this telcTdlfHH\ do~e /i:-;tcn1nrr kc\c and leave the cord up.n 
\\yhrn tl:is circuit ccHlditi. n ba--~ h~·~·n ollfain(·<l. tun1 the an1-

•. r ·· " ,·) " l 1 ' l f r 11 . ( • 1 p ! ! 11 c r ~ 11 , ~t 11 ( ' c t t 1l · v . d n u . c· ~ \ '- Jt c 1 !'l r 1 u . g a 111 t c n n 1 n a 
dt·~ignatcd ''Loud"). TL)ld the h~nd set cinse to a ~;nund reflect­
i n~ ll r fa (' e ; s u c h a s t h (' n a t t n p (• f a t ;l h 1 c 0 r d c :~ k . ~ll ~ rl ;-t 1 t c !11 p t 
t1) rnakc the· ~vr lvnd hy tapping the tr:1nsn1itter lightl_\· \Yith a 
pc·nci1. If the: set sho,x-; a tendency tn ho',\·1, ti,t!,htcn the 
receiver and transrnitter to the handle, if loose, also recl;unp 
the receiver hy lno~ening the cap, rnoving- the diapl·;ragnl slightly 
and r c t i !.dl t · l1 in g t h e c ;1 p. T h c n rep cat t h c test. J f h n 'y tin g 
recnr~. n·vcr~c the conneciions at tcnnin;tls 3 anrl .:~.of the 
a 111 l"~ 1 i fj cr. If hov,·ling still rc curs, rt'pla cc the rc ce i vcr or en tire 
handset. 
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Deaf Set Equipment 
2.06 After pcrfonning the tests of the above paragraphs 

and clearing any trouble.:> found, set the 27 2C key in 
the "On'' position and the vohune S\\·itch on the lowest step 
(farthest step frotn that 111arkcd ''Loud''). Call the test desk 
ag-ain, unl~.:ss the connection previously n1ade has been held. 
\Vhilc the tc:-;t dcskn1an talks in an c\'(·n tone of voice, S\Vitch 
the a tnpl i flt r "0 fT'' and "()n" several t itnc s, cotnparing the re­
cei't-ed yu1uine. Then adv~lnce the Ytlhllne S\Yitch one step at a 
titnc to the •'Loud'' vo~itiun. \\'ith the S\\'itch in its lowest 
position, the received volurne should be approxitnately the :::ault~ 
\\'hethcr the t"unpiifier is ''()if' or ''()n." \Vith tbe atnplifler ''()n'' 
the volun1e should increase with each step of advance. 

3. TROUBLE LOCATING 1\iETHODS 
Station Equiptnent Exclusive of Deaf Set Apparatus 
3.01 1Icthods of locating trouble in the subscriber set, the 

hand set or de:d\: stand and the associated \\·iring and 
cords, are the satnc as at ordinary stations having the ·sarne 
cl ;1 s s of s e r vi c e. \\ · L ; 1 e 1 c t ! n g f 11 r t r o u h Ic i n t h i s p a r t o f t h e 
s t at ion c q u j p m c ! 1 t. p b c e 1 h e h ~.· y c () n l r t ,] 1 i n g t h c ~u n p 1 i f1 e r i n 
the ''Off' po:)itinu. 

Deaf Set Equipment 
3.02 Gen~ral: .If, with t1;c anq:1iCter ''On." .the equiprnent does 

nut 1 u r 1 c t 11111 !J 1 • ( I p c r : _\ ·, a ! t c ; 1 h c h; tt t v c H~ s a r t · 11 c \\ n r b ; n e 
been checked in acn~:d;i11CC \Yith paragraphs 2.112 and 2.fl3 and 
found in gooc~ cnnditi(1n, deprc--.s and rclt';•se tllt'' ~.witchhook Pf 
p 1 u n ~s· c r s e v c r a 1 t i n H.' s a tH 1 < , h :; '--' r v c t ti :; :.. · c t La t t h e r d a .Y o p c rat e s 
and releases. \Vith the receiver or hand set off the S\vitchhook 
or n1ot1nting, the relay should he orwratedl the fibnH:nt circuit 
closed and the vann1n1 tuhe shnuid ~1nv·:. If the n·lav fails to 
operate properly, foJlO\Y instructions· CJf para.L':raph 3.0{ In case 
the vacuun1 tube d< )es not g1~nv \vhcn the relay is up, test it as 
cnvercd in p:1rag-raph 3.0~. Tn . .;;pect t1n· \\·irin~ and parts of the 
(,013.:\ or 6013B key in accordance \Yith paragraphs 4.04 to 4.07. 

:~.03 \Vhen \York is heinQ· done nn the an1plifier or associated 
\';iring \Vh ic h in\·nh·cs rjs k nf fuse npcratinn or darnagc 

to the Y:tcunn1 tube, rcllHIYC' the fu~c frotn the fuse h1ock in the 
battery box. 

3J)-t Relay: In c::tse of trouble \\·ith the relay, inspect f,Jr 
o1n il'lUS tnrchanica1 or \\·iring defects and see that the 

contacts are c1e:ln and tl1at the rela\· is in correct n1cchanical 
arljns~r!1Cnt. If the reta~· requires ciea.-ning or readjustn1ent refer 
to paragraphs 4.02 and 4.03. 
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3.05 Vacuum Tube: The vacutlin tulH: deter1nratcs gr;~_dua11.\· 
\\ hik in :-:\·r\·ire ;t r:d in I itnc, dqwndin~ <-,n the extent t ;f 

L ;.: ,. • t h c ; 1 r ; 1 1 J" l! t • ; • 1 ; : · ! i; t : l t · > i \ , · a s n Jf1 c: ; t: 1 : t i n c r c :t. s c i 11 Yo h ll n c . 
\\'1 11 t l(' \1.1 :1r ,_. "\'.Jt(·h l'il ih 11)\\<' .... t :<cJ•, rl1cck t,, -:,cc ii lu\\'•'1' 
\ T• 11 1 i ~~ ( ) : • L t i n c d \ ·. · h t ! 1 c ; u n p 1 i fH: r "Cl n · ' t h a n '\ i t h i t · · ( ) 1 T. · · 
li :-:<! th·.~ ·;;l,'d1.1lll tlli• 1.' ~·l:•1t1id i;1 '(_'lit.'r:d l>v n.:p;;t~· •. d. Jn casv, 
h ·. \ ·. c \ ·(· 1·. t 1 !1. · l' : ; ' l "' •. r l i ; 1. H.· il t i > <t tt 'Tic ~ \\ T r e f' ) n 11 d c1 n :-; e t o t h c· i r 
cu~(df p:)iJih lt~.·n tt "tt·;l ~b C!•\·"·rc·d in par:tgraph~ 2.02 and 2.03, 
n·:.J:i c tilt' l t crii::~ ;,;HJ rcpc:tt tl:\: tc::->t uf this p~Lragraph. 

,)_!;, r,· 't1J.· l1!1>;,· d~·cs .-.~·~ :d:l\\' \\hen the re(Tin.T or h~1nd set 
is e.;T il: h··ok 1ir 1lLJt1nti:1.~-. the ar·,!:·dificr "On" and the 

;·~_· 1 :1\- I'J!ct·;ttt. d a-; r·t• 1:· ('d i11 p:1r: 1 -.':r:qd1 .~.f > rcnl\1Yt: it frnrn the 
(lcJ.;~ ~ a;1:l tc::;l th'.' flLJ H·::t circt:;t of the 1t!l>c, thing one Blue 
Ih·li (;r .· cr ): ;; , }:o·.,·n jq F:::..~. L 

li tllc: tubl'· 1c~ n,:t •n': v.:1cn tested in thi_, tnanncr. it i 
dc:t-cctin.~ a:11l rvpbn.:nH:nt j;;; 11t'cc:-:.sary. If. 1Hl\\'Cvcr. the above 
t~:~t dnc:-; not ind:ct1t• l11~1t tl:~~ tuhl' is dt"fccti\·e. te:~t \\·i1h a head 
rc(·ci\·cr tu dctcnn:i1C \vhcthcr there is ha1terv (1:1 the fll;uncnt 
and phtc· tcr-miii:tls 11ft tnhc ~\H·h~·t (i.\'it1; the rl·by in its 
t;jH'fa~(·d p-~·-itiun ;~1Hl th:.· i~hc in phcc in the l1attcry hnx). 
Slrot;ld it 1~t• fn11r:d that \\-ilh t1l(' rt·by (lpcr;dc(l no bath-r:\· i:.; nn 
ti1 c '~ t' t 1 • rr 11 i 11 ; t1 ..:. ( ) t t l1 e ~. n .. · J < • 1 . 1 J, c· ; 1 1 n p ' i fl c r ~ h o u l d b e r q d a c e d 
(::·.:~-~-~ th('r;.· i snnll' Pll\·it,t1s fh feet StH.'h ~san c)pcn counectiun 
~ll t•Li: (,f t1l(~ it·r;;;~Td·.,l. 

4 . .t1PPARATUS l<EQUIPFl\1ENTS AND ADJUSTING 
PROCEDURES 

Station Equipn1cnt Exdusivc of Deaf Set Apparatus 
4. 01 /\ p p a r ~' t n:-; r c r pl i r· ( 1 n c n t -; ;1 n d ;u 1 j u .;; t i n g pro c c d u r e s for 

~nh:-:,(T.l>i·r ~c·t ..... dt·~k -.:t::nrl.~ ;tnd h;uHl tcieph(lne sets used 
;it station...; h:t\-illl.f ;1n1plif,c·r cquipllH·nt arc in general the ~anl(~ 
" . .,at onE1u.ry stations. 
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Deaf Set Equipment 
4.02 Relay: For apparatus rcq uiren1cn ts and aclju~t ing pnJ-

c c d u r c s c () n_· r i 11 g t h e B t y p c r c lay u ; c d i !l t l1 c· ; t : 11 p 1 i I i c r, 
r~fcr to H{'ll S\:"'~1.1!1 11Llc1ic: _..:, J1ri,-atv H:·;utrh Exchan;._::e .ln­
~ t ;d 1 at i clll a n d :\ 1: t i 11 t e n a n c c. I n t h a t ;, · r i 1 • :~ , ~ • • c t ; u n 1 ; -f 1 ~ i .I 10 .) 
covers cleaning pn.ccdnrcs and Section J~-1\d.OO.~ Cu\cr~ the 
~<clH·ral reql1ir'~'il1cnts and tnt.:tho<L-; of ;uliu -tlJI\ llt. 

1 ' '} 'T' l . r: ,. . .. . ~ 1 1 1 -t.'b J JC ~JH~C1l!C ;r:.Jll'-'tn~cnt rcqtlJrC:lH lits ut t 1c rc ay 1.1.-:c(t 

ill tllc dcai :-,t.:t ;:unpliiicr ;1r:: a:1 iullG\\'S: 

l\1echa.nical Ad jus tmen ts 
Annature travel 
Cnn 1 act i1 >1L ,·.v 
Contact s<:paratinn 

Current Flow Adjustn1ent 
'Without Soak 

J< c lz·a~e on 
f)pcratc on 

K~y 

.0.)(J" Inaxinltllll 

.: !: l _:: " 111 i n i n 1 u 1 ! 1 

.<!US" 

Test Values R.eadjust \'alues 

J~ l.::; ;n n p. 
.022 .. 

. ()O(t ;u n p. 

.n 1 () •• 

U q T h , r J 11. L \ J, 1.' _\ :1S \,- (' ! l ; , _. t l , ·. r " l Ln : 1< , · _\ c (l n i " t ~ n 1 a 
..:: ; 2 c: k t' ::. a 1 .:1/>1·: \ y i t 1 1 ~ ;i : l d 1 ): t. • ; ! > "i • t 1:: l ' d r !_' --, i ~ t: t 1H L ~· . 

\\ i r i 1 1 g ; u d U T 1 l i ~ L d :~ . 
·1 ( 1 ,. 2..,.'l .... .,. K T-- 1 1' . 
-r. J:J ,..,....._, ey: .~·~~r r:itu-. n·r1:1: ('!:: n• ~li'H :t< JU:.tln 

prj K,·dtHT n l\'tTi1 t•. ~ P c 11 Sy~t Cl'l 

Pr:tctic'·y- -l)r\·:aic !"r:t11C 1 1·>.,1 1:;t: '( [,,,t;.'1;tti, 'l an'i \Li~l!t(·-· 
nancc. ('!,·;tniug· prt,cc<lurc:-:. i-<•r Lc1-· c(''1L: ar·'"· C•l\~T·_·r[ ill 

S e c t 1 on B -U 2. Oil.=) a n d t h c ~~ p: 1: 1 r:: t u r c 11 \ 11 r v 1 c n t ~ c.f a n d ~t d -
jn~ting prt~t·edurcs fer 272 t:.-pc kc~ a'rc crY\'t_·rt~<l in St·cti•~n 
B4.12.013 . 

..f_{)() 146E Switch: Dirtv 1--ir,r~ .;;\\ itdu· ~1i('J:l1d 1H~ ck;~ni·d. 
1 L.; i nL:; a 7 ::; t s 1; t (~ul and t h c c, ~ 11 t: t ~' t r :. >1 d : ~ · d -. ~ 1 h :. 

clnth per 1-(:--,-.?--LJ. \\"ld re c~ llL1ct r,: tari i H''l l;c\' :~hp;1d 
h c c 1e an c d I;:: us i 11 .l! a 2 r, .~. B c 1 ) 11 ( • 1 r t h n r; 1 i _ .... h c r h t · t ··. \ · ,_. c n ·~. h c , · n n­
lac t ann and e ~~.. c h contact in t n r 11. 1 i 1 h t' c c 1 n LH· t < ;1. n· ,: . ) h ;1 d I·: 
Y\' n n ·~ n r c n r r 1 i( lc d t ! 1: il t 1J i.., p r '· i c ~ ·, l11 r · · d 1 • 11, ( • 1 c \· ~t :1 t l1 e 1 ~ 1 

s u rti ,, i c n t 1 :: t « ) i l ~:-- 11 n· f r t' c den n i r CJ Ill 1 n ) 1.1 L l~._· or i i t h v c n n tact 
prf'S'>llrf' l~ r lt (ir 11Jc 111il\';!H!_. part~ ~tf{' ]li( (', rt·j,J:tCt' t1J~· 
·: () 1 " ·\ - ,' (\ 1 ) ' ) ' ' . 1 • • - • 

( ' , ) · (l r L ' , ' 1 ) J ~ c :: :1 1 : il r t ·1 n r i 1 t ; 1 c f k ; c · c ! 1 ·, · c 1 • 1 H 1 1.1 r r c p; l 1 r. 

~L07 Fnr v:irin.!.( didf_rrar;1s nf the r/lLL\ and ({l13B kc-..?s refer 
tn f1.i:urcs in 1hc scctiun cc~vcritlt; connect inns ~of deaf 

set cquipn1cnt. 
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