
B. CHAIOES Dl APPARATUS 

Replaced 11 

C .. l 01rou1t Requirements table ... 
• 5 ... Arm travel tcrmerl:y WlUI ~lpl ~ .. 

c~S0606 ... 02 
Iaeue 1 

AppeQdiX SI·D 
Dill• tasu~ lO ... D 

D. DISCRlftiOI OP CDCVB CBAIGIS 

0.1 The code ct tbe •ter na reaove4 troa 
the drawtns per C1rcnd. t Mote 1~2 • 

n .. 2 In. Circuit lote 1 lead a marked npt• 
were tormerlr ma !!fA~. The 

sentence "'Lead a lli!ur•ked ~A~ ehall be as abort 
aa possible~ was d ed troa note " Leada 
now ma · ·~D,~ and ~ we:re tormerl7 
mnut::ed !!fA " 

D., In CD, under 81 lqua.lili:nS Charge tor 
Battel"J ... delete first aentence troa 

eecoo:S paras:raph about g:r1d batter;y,. 

Pase l 
1 •• ,. 



• CHANGES 

A.l The . tGR )· relay. waa. cba tro.m 
an R to U type t.o prov- a 

relay aui tab!.~ for· more. operations 
which will be encountered when tbie 
rectifier ieappl1ed inthe l05Dpower 
plant. 

BELL TELEFHOU LABORATORIESl! INC. 

B. CHANGES IN APPARATUS 

01)...80606.-02 
· I,ssue l 

Appendix 6-D 
Dv.s,. Issue . 9•D 

B.l Superseded Superseded Br 
(OR) relay B.l089 ll)~9 relaJ 
AM wire l\S ... l))S; solid 

wire: 
D. DESCRIPTION: Of CIRCUIT CHANGES 
D.l Figures 4 1.11d Sadded. 

All other headings, no ct'uuuJe. 

Page 1 
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CIRCUIT DESCRIPTION _ 
SYSTE)ts DEVELOPl>lEIT DJSPA.RTERT 

CHANGES 

A. CH.A~iGED AND FUtiCTIONS 

A.,l None. 

B. CHA11GES If'} APJ:"'An.ATUS 

Superseded 

B.2 (S) resista.nce 
KS-8059 
2 tJLagobms 

B ... 3 amlneter 
or ~~~1eston 

I-Iodel 

Portable cord 
2 conduct·or Iio. 
J t lon;:· . and HU1JV'!:~..~.. 
No• 71~5 ca 
cord and II 
70 57 cap or l\.v·'"'Vil'liVJI;, 

cord and cap 

l'~ote l: The resistance tolerance 
and ltattage rntinr; have 
been added ut (El, (F) 
and (S) resistaru:::,~u::~. The 
code numbers of' these 
resistances and the input 
cord and plug have been 
removed from the circuit 

BELL TELEPIIO!ii LABORATORIES • I~{C" 

HlJ 

l~emarks 

See ~lote 1. 

CD•80606 ... 02 
Issue l 

ndix 7""D 
Iss. 8-D 

Value 'Was change,d to 
RMA value,. 

rlote l. 

The reetitie·r operates 
sati cfac.tcu"·ily 'Nita 
either grid hatt.e;ry 
voltage .• 

Se·e :not,e l" 

!his intorma­
sh.O'I.in on the 

~·~~~'"''~ ... ~ drawing,. 

613 T'ime Velay REI'• 
ei.f:ied as an 

has been ra- . 
o·nly another metbod · 
relay. 

All other headi11gs 1 r~~ change. 



CliiAJlii'GIS 

A... C:BANGID AND ADDID JlJ!NC!I ONS 

A.l "1f" wlri~ and attts fi,l added 
t.o ia:prov'e tlh.e lt,ez1~ ot tbe 

reotttlE!!r noise at 'o.at-rier and low 
rEulUo trequ,eGeies .. 

a, ORA:NGIS II .APP.A..BA!US 

8.2 fhe llOA oom:l.deuJiiu~;rs UiL (Ill e.nd 
(D) were to 3lOB. 

B.5 fbe· 381 l"EUii!letanees Ua and (F) 
were to xs ... e;,OJ;i9. 

B.4 fhe Time D,lay Relay (TD) 
. described as IS•55~iHi, L1at 
instead ot jH!U:' Power Data s,eot. 
lt·em 1601,. 
8,.5 The 

with 
~eter Widill 1:~:uade optional 
Weston Uodel 301. 

B .. 6 Hub bel ?057 and 
was made optional. 

:~0106•01 
Issue 1 · 

Appendix ·· e, ... J) 

Dw:s" I~:aue '""D 

D.. DISCIIPTIOI OP CIBCtTIT C!AIGIS 

.D,.l To 1aprove tbe t1l:t.e:r1nr; with wr• 
wtring 1n the oarrl,er 1!Uld l,a 

ra:d1o t:requ.eney range tbe eoadeuer 
(1'} na shunted 'ao.ro,es tbe :e,,e,cu::~adary 
or tbe (Tl) plate tranatomer.. f'he 
size of the. plate filter condensers 
UU and (IU) was d<:rubled,. the eon• 
denser (D) on thE:~ plus output lea4 
was doubled. 

D .. l:l• .Tba Bl.l· aeter was mad~ opt1oaal 
with the 'Ieaton Mo,del 301,. fbe,se 

Jlleters are ele,ctrically and mechanicallr 
interchangeable .. 



. ~-' .~ ~-' 
JXft.OUl't DE . . ON . 

· • tYSTEUS DZV',._u"';!UENT ·nEPAR!MIIff 
~!J.JlfTE'D .IN .U v.;9~A". 

~~ . ~ 

..-··· 

CBAJIGIS 

i A •. OBA:HG'ID AND· ADDID ,JUBC•!IDHS 

B. CHANGES 1H AfPAJlAWS 

· Bel .'ftle {S) · rea1a.tance as added• 

..... 

\ 

&mlnS orimR -~· ;~OSB APPLYING TO~ 
I 

0 • Cli.AllGE:S IN. QIROUI 
I JlDD'l$D• ·OB· RBNOVID . ~ 
. C.l ;None111 , . ~· 

·D.· DEsCRIPriOH oF c::tacoxT 'CBANGis 

· D--.1 ·~e (8) resi.stan.ce waa added to by pass the saall amount 
. ot current picked up bJ the tube srids around the grid 
batte·r~. 

DEPT. 3251 

~DE1' )Tl 
RdeKJ 

~ . 



' OD1.CUI! DBS'CRI;l'T:tOJt. ~.· . . 
SYS!II¥!9 DIULOPME:trr DEPARBmNtt · 
PRINTID. Ill 0 • S• A. 1~ . . . ., . 

i .. ' 

1 

. SYSTIWIS 
RBGULl!ED. j!U:BE REC'TIFIER CitT.o 

; . 1\llGNITUDB CONTROL 

,.., •• -1: •• ~- • .. ~ •••• , •• , ~ ,,.. ~ ....... ;.,,.,., .... ~ 

·~··cn-ao~.,oe-pa f· 
· Issue 1 · ~ 
. .Appendix i.B · . 

Page) ~age 
q '. 
~ .. 

i 

.. 115 VOL!St 60. CYCIIS A•C 
50 VOL!S B AMPS CONT., 10 AltPS.· IHTJ:l~ D•C 

, JAOOJ"fiD 
JB.620?.3' 

I 

;,Of 

B• CWUIGES ·IN APPARA!DS 
' ' 

B.l· ·mone. 

' I 

C, CBANG!S. IN CIRCUIT BIQtliBDIIIft'S OTHER '!BAN TBOSI. APPLYING 
TO~ J\DDID· OR·RBI!OVBD APPABJJ.TUB 

i '. 
0.1 Requirement.e were· a4de4 to .tao1llta1i.e teat . /the (aR) 

relay whed tbe .:reot1t1e:r, 111 use4 w1t:h eit.Jler positive or 
· nesat~ve .groun,d batteries. , . 

....... f 

D. DISCRIPTIOII ·OP ClRCUIT CBANGBS ·1·• 
1 

D.l on ~aaue 4•D o .. . the. "M" wlr provided tor the ci:)n• \ ..... 
, neotioa· ot the ( .~ :rea1stanc·e t.o·. the (G+, p·u.no 1nste; 
ot the (A.+) punching. 

i \ 

·.DBPT. ~250 
DETf. , 

RDde.KJ,MT 

l 

Bitt ·!'ELIPHOW· LA.Dalb\'fORil!:S, INC" 
I 
1 



CIHClJIT' lH*!SCRIJ?TlOtf· ,,'~ ,, , 
SYS.~"f!Sl'lllS~ .ttEYELOPMENT DEPAR~Mltfft ,": 
~Ri~fJ:.ED lN u .s,·.,.A, , * ,, ' 

'' 

1!i;-

A.~l Provisions we:r'e made t,o ea:able this re,e;t,ifi,e,r to 'l,e operated 
with ba:tterte,s llaving the,1r nesative tenlnel aro:u:nded. 

ll• CHANGES IN APPARATUS 

Bel Puno,b.1ng (G+) waa ad.4edo 

B.a !CS•B40l Q:ord and cap was m.:u1.e o,ptio,na,l eq,11ipm.ent. 

C, CHANGES 
11
1M CIRCUIT R'IQUI'REMENTS, OTHIH TBAJI. !BOSE: A:Pl't.!I~Q 

- ~, TO ADD,ED OR RIUOVED APPARATUS 

c.,l None. 

Di ~·DiSCRIPTION o.r CIRCUIT CBANGE:S 

.D~tl . The poeit:tve regulating lead W&J9, t'o,rserlJ c.o:nnected intern~ 
ally to., the positive out,p,ut le,ad., shown now, as "11" ~.ring.·;;, 

~ This: part .. of the .o:trcu1 t was. ohansed t,.o "N" w ·. lr con~, 
neotlas . the .regulating lead to a punching ( J' • . ta ·makes ".,. ... 
it possib·le to: f'u.ae the ungrounde:d regulating. le.ado 

D.2 ~, 1 Note 101. • Reference, to the (G+) punolia.e waa· adde,fli,. 
~·.,Notes 113, and 114· were, added~ 

All ot,be:r headings, No, Cha.nge, 

Dli:ft.r • ;5150 

:D:Ef 
rm,a.ex 



.·* • .. '"!!" ...... -,.~·. 

: ... CIRorii~r DESCRIPTion . 
· ,, SYSTEl\liS DEVELOPMltl!T DEPAltTI~Nt'*' 

CD-80606'.E.~~­
Issue 1 

PRINTED. IN t1 ~,S .A,_ • . ,. · . Appendix .2: 
.April -111 ' 193:9 
(1 Page} fage l' 

; 

P<r~m~ STSTl111ts , 
REGULATED-TUBE :RECT'lli'IER CIRCUI! 

MA.GNITUD,U: CONTROL ,, 
· ·,·115 30 VOLTS,. 60 ·CYCLES A•C . · ... 

5:0 VOLTS B AMPS ,.. CONT • 10 A!Jf.PS • Ih-fR.~ D.C 
. PANEL 14 ED 

CBAIGES 

A. GED AND ADDED ttlNCT'lO'IiS 

) 
B. CILWGES II' APPARATUS 

B. l Resistance "'A" 1 ohe.nge,d trom l:OOB to 630Y •. ~, 

Bo! Resistance "B" '· 'Ohans;ed tro:p1 63J;)JM to 63 Df,. 
t 

I 
\ 
I \; ...• 

\ ·'. 

B.3 Rll-eostat "R"., ·o,banged trom 1500 obme· Powpr-~l)ata Se,et:lon 14.19 . 
· Item '10 to 25 o,hms Powe:n Data Seotlbn 14.19 Item Sllo · ' . 

Ba5 
\ ' . } Tubes Vl a:nd V2- 555A tubes were made o'Jtl·oaal, •.. 

. ' ' 

CHANGES IN, __ cr:aourT timQuiRIMENTS o·THER mAR raosl:;. A:PPtYING 
TO ADDID OR REMOVED APPARATUS ' . 

:b~ DESCRIP!lOH OF CIBCU C'HANGIS 

" D.l 

n.a 
D.3 ' 

. ·~. lt 

' j . :rise S w~s added 4 

"X" and "Y" . wirinfj; was added • Pig. 1 tcrme,rl:r showed · "X" wir~ng. ; · 

Al.l other headings,. No ohanse. 

BELL TELEPHONE LASORA:TORIIS1 IHO., 

''lPT.. 3.31 < 



'\., 

-;dl:JRCU'IT :OFBiCm:PTION >,. CI>-80608·02 >' 

;~i 'Is suo ·1 · 
: r;~tsTEMS ... Dfii:LOPNENT DIP .6Rf,l,)1 

-~ .Appell411x l•D 
PRINTZD· IN u.s.A •. ' \. Oeto·ber l?, 1938 · 

· ···(2 P.ases) Page l 

• >f. 

" CHANGES 
' -·~ l . . 

A. CHANGED Alftl., ADDED FUNCTIORS 

aetardat1a:n coil (Ll) · b.aa been .inc·luded -a~ par,t.:or the rec• 
t1tler :code~ · 

"'l 

Bt CHANGEs :ia· Jl'PAR.S 
:" ~r 

B,l -,pq.D,cntns _tel .·remo'fet • . . 

-Bet~t~4aUon C:oi~l (L1') was a44e4.-

OB.ANGES IN CIBCO.I'r RJQJJIBEli!llTs OT.IIBR !BAN 'DJQ:SB ;IP!LYIJIG 

TO ADDED OR REMOUD A'PP :ABA!US , 
~ ., .... • • :· • • ~ • • ••• • • : __ ,~ • : • < .. 

5T( .· ) was :added in "Block or Iasulate • .eolUii'AD t:or (GR.) :-e• 

lay! · · . · · . _ . · . , _ , ~ ._ 

Test Note l· tomerly e;pee1t1e4 th·at ·relf.\7 operate lJi_ 45 ± 
6 seco:atie. · ·· 

:0.1 Output punching. (C) was tormerlJ c,:ozmeoted to the tem1nal 
an the ballast .lamp which now ls co~mected- to !!aminal 6 
on ( Tl)t · . . . 0

• 
., . ~ ~ 

,..;;!' 

D,3 The last three sent_en.oes were aided to Circuit Note 101. 



.. . , 
All··Q, tber headi11gs 1 

Dll:PT, 331 

DET )HB 
RDdelt) 
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1 •.. 

:POWR SYSIJ:l~m 
·" 

1 
·, ,RJ!GULATE:D ECTIIJ~IElt CIRCUIT 
115 . . OL'J9,, 60 ,cYCLES, A•C 

50 VOLTS~c a Al\IPq COifrtt 10 ALIP'• IlifB•t D-C 
PJUJJL ltOUNTED 

i~ 

OF OIBCUft 

1.1 clrcut~· is cle~1gntd tar providing 4-.o P'ower tor , · 
, , . ahargi,ng storage batte:ia;s from an. a-.e supply., 

/1,,.. ' 

·~,oi :'liii\.wC input 105•l25 Yol~s or 190-2:1)0 V.Qlts 1 60 C'78,l,ea. 
~- i 

'2e2 l)....C output, a.t nominal line vo,ltages• . 
60 volts, a ~mperes • continuous • floating 
50 volts, 10 1e.mp,eres " intermittent • ',~harging 
54 volts, 1 ef[m.peres " continuous • cha:rg1Jl8 · 

3. FUNCTIONS 

3.1 ifd provide a . , ana ·tor reotlf'yi,ns a-o P'Olfer to t1lte:re,4 
dwc supply to:r obarg1ns a 23 cell st,lrage batte:ry4W !'he 
reetifie,r \Vlll tloat lo,e.da up 't,o, its continuous ratecl 
load ot. a ampe,res 1dth change's :la line voltage not exceed, 
ing ± 5"· ,For loads above this nd 11d.thou.t ohallse 1D 
adjustmen.··· t 1' l#he... r. eo. t.1t1e.r will . . i.ver the. i.nte .. rmitte:Dt 
re.t of' ~o amperes 11 . but at a reduced vo,ltase. It it is 
desired to tully float the batt~ery at ell t1mes, the load t' 

connected t'o the battery must _,,,,limited to 8 ampereso 
Hottever0 tP,is reot1f'1err may be ·use'd tor batteries bav1ng 
variable loads . .+arger t·han €' az,peres it there is sutt1• · 
cient time . to charge the batter·y during light load p~r~o~"da 

-~ vthen the load' is less than the autput ot the reotif:te:re 
The excess load is taken trom tJ1e batterJ during the heavr 

.load period and no change 1n th•& adjua,tm.ent ot, tbe recti• f 

tier is required due to this me1tho~ of operation. 

4• OON!\IIQTIHG CIRCUITS 
I 

ohe.rgei a-:nd d.iaoharge clrou~\ts. ""'· 
. 
* 



The po11ver rcot 
1eh furnishes 

and "V2"!il' 
. rectifier tubes 

ing to supply 5 
to the varistor "fl"• 
ti~tered by means o,f a retal'llidu1~ .negative charge lead, which 

1 -

cha.rg~ circuit.· It is, necesss1~y to use ;to obtain regulationfrom this rectifier. (V3) :ls used to absorb, ~h~ excess voltage when qperati.ag with high line and age. .fUnme,er "A" is provided to r.e 
., 

from 
low 
ohargins 

· The.~ ~esulatins c irouit conaist,s of resi•tances "B", • "F", 'rt1eostat "R"~ varistor "H" and the grid battery. point ~etween the -resistance ."J3'' and the :r,~eostat "R" connec~ed to th~ rectifying tubes through the H and th., resistances "E" and "F" by way of the tacts ,__2 of the "GR" relay, The drop across -.Jmce "B" ive with respect to tlie rectityir.g and the "C" battery is this voltage sutt1o1ently to allow a. ot l. ·to 3 volts to be applied to the ing tubes. Vv'hen the battery voltage value tl;l'is negative grid voltage_ is the ut of the tube to a small value tloat e battery, When a load a its terminal vo·ltage drops slightly and in voltage reflected over the regulating lead the varlsto1 .. ''H", · rheos1at "'B'', grid 'battery nE'' and "F" 1~ th43 srids of the tubes, reducing or the net negative voltage, Wlth reduced negat the output cu~rent or the tubes increase 11 fioient to .:retturn the b·attery voltage to float valu~,. ,.This o'n·erati'on will continue until the bat:~ry has re~uoed the net grid voltage leas than one v\olt, If the grid vo 
vo 1 t lP 'be 1d.r:;·i lt?~.~ ()O!l,~~P'~ eq~~ ~.lJ.e"'· ............................................. . during to tll.'lY• .t.1i4iir· -·.-~~:~-!":Jf~-.:.· .. -.o.::: .. · .. ··~ ···· .. · .. · .. ·;f,···, ... ·.T .. ~, ............. ,;; .. "'··~. same as ~~the conventioiialtwo this condit 11 ; when the load on the • the full loacl c~~rpaoity of the rectifier , put cur:rent ~t~he rectifier is determ voltage., trannf.,)rtner seoondary voltage laat lamp 'f4h'! impedance drops in olrcuit. }Oall~at lamp at loads o nmnll volt..£Jf?)1e drop, With loads ,ot drop increase~ idly and tends l output 9urrcn1~ _ rosi 
grid cur1'ent to iJ: v 1 ~ ~· · ..• , • 31· f->?. ~- ~~ ¥ · tion • · ,,. 

I 

I! 

' ~, 

~' I 
I I 

d 
j, 

~; 
t.l 

~~ ~ 
~· i 

,.·•!§!. 



1 
,,..,,!iii."' 

. ' 
' 3 .(.1" I' M ~." 

t1 . ·.l . ' . 
The relays "GR'' a • · me e a1 to pre·v·enfc · 
bcn.nbardment the :reo ti:f ier tubes "'Vl n . 

. J 

and ''V2" lfhile thclir heating. · Du;-1ne the· 
;starting period obtained t:rom the · 
varistor le·a.d 3 ot the ( Gi) rela~r to 
the • · Tllis furnishes n sheath a.1:ot+nd 

·the o.athode to protect it bas norma:~ 
.emissionj!f At the same time~ starts to 'hetat and 
voltage the 4-5 winding ot- applied through the 
top contacts •'2·1'' ot the "GU'' the heater or the 

·"TD" relay. After 45 ± 5 ''TD" relay cont.aots 
close and operate the "GRff relay t current from t.he · 
varistor nN'' • The ttGR" 1~elay locks up over. 1 ts top con-. 

"5-4" wh1chJ disconnects 'trhe heater ot the n'l1>'t relaiy 
top ''.2-l" contacts ancl transfers the grid t.aro•11. the · 

lead on its lovter contac.t n3" to the normal · 
circuit conne·cted to ita lOlier contact .. "1°. ·~.e. 

co,ndenser non provide a small eeurce ·of ' 
. to ope,ra.te the "GRn relay and also to provide · 

voltage to grids ot the rectifying tubes , 
,.V2". This compensates line voltage changes". 
line voltage changes, · small d-e source changes 

in di'reo t proportion and this· tra.o of volt change~ re- ,~ 
flee through the regulating circuit to the grids of thf.L, .... ·1 

-tubes is ot sufficient magnitude to, c.ompensat-e· 
in the oharacteriatios .. ot the t~ubes due· 

supply to ·the tubes~ This 
Voltage to Change With very little 

t on regulated voltage when grids of the. ,_ 
rectifying tubes have control, ·1 

~ 

The retardation co '!L3" and "L4", condensers "li", 11110." 
and 'rD" suppress the radio interterenca generat~d 
in the reot~fying tubes, · 

grid battery 
c•.. ~ 
or cells in 

rhaoatat ''R" 
travel (tao 

"rheostat nn" 
that 

.Cella 
ba t;tery voltage 

,., ... , ..... " .... agedo-
-~ I , , 

ADJUB.Tn,rG TliE REGULA'l'ING VOL'J:AGE 
~. >ll'll' ,r 

J 

be connected to · 
to use the cor•' , , 
When the batter)' 

oo,Wlter-olooblifui 
the rectifier) and : 

.M.\Q-··-""'14 clockwise position, 
has aged and should 

to compensate to.r · 
'battery should be 

in the (·RC) lead 
or the tloati;ng 
rheostat nnn until . : > 

'lJ·ti th the· 
The 

t,o the · 
will l·el!ltt, ... t 



' ' 

in tho 

rnnga. · 
intervale and 
bove it necessary. dheoking 
sure that.the rectifier ou~put 

P0\1-mR lAit.URE CONDITION :l 

No adjustments are -l*equire:d a 
battery is d!aoharged, the·. l,ectifier 
storeP, ti1ll· charge the battery at a 
wuperes \Ultil the volta.ge .is to 

1$Q:UALIZn~G CHA...ttGE l!"%0R .BATTERY \ 
:~ . , . . I 

An equalizing charge may be~. given to 
ing the fuse in the (-RC) lead. The 
to give a voltage output ot 
a proper equalizing ch~rge c 
higher ou.tput voltages the current 
deorease being greater tor J,.ower a•c 
completion of tbe(equalizing 
(-RC) lead and the Yoltage· 
all with no change in the rheostat 

~ 
~ 

It is important that the gri'd 
should be less· than tl'lree months 
lite ot batt~rt is 

. trom its date. manufacture·. 
·stalled there might be a. slight 
voltage which will decrease with 

. voltage decreases, the rhe;oa~a.t 

clockwise to bri:o;g the 
value., · 1 

I . , 
An ""'.Pen in the ragu+ating Qirou1t cause 
to deliver its ma:ximwn outp\l~• 

. . I 

If the regula tins c1rcu1 t ~ts· ~f\lnot:1on1ns a o 
wise rotation of' tbe rheostat alwnys 
rectifier output current to_approximately no 
removal the fuse 1n the. (•HC) lead will causa 
put current to increase to' it~ 

"" -~ '. 

' 

! . 

I 
' 


