
BULLET IN 460 

4UTOM4Til • ELElTRI£ 
MAKERS OF TELEPHONE, SIGNALING AND COMMUNICATION APPARATUS 

ELECTRICAL ENGINEERS, DESIGNERS AND CONSULTANTS 
1033 W. V•n Buren St .. Chie-•9o. U. S. A·. 



TABLE OF CONTENTS 

PAGE 

General . 1 

Selecting The Convotrol 2 

Operation of Convotrol 2 

Equalizing Charge 2 

Regulation Control 2 

Calibration 3 

Parallel Operation 3 

Mounting 4 

Wiring and Connecting 4 



GENERAL 50 to 60 cycles, single phase alternating c,urrent. The 
power consumption Is especially low, the Input power 

The CONVOTROL, as shown in Figure I, IS funda- being approximately 25 watts for tbe 3 ampere and 60 
mentally ·a constant voltage full wave noiseless type watts for the 12 ampere st.ze at no load. 
power unit, using s e I e n i u m dry-disc type rectifying 
elements. It Is s e 11 contained, self regulating, with· 
out moving parts andes pe cIa lly designed to supply The esse nti a I parts of a CONVOTROL are a trans­
c () n stan t D. C. voltage lor the operation of telephone for mer , u., s e I en I u m rectifier elements, a filter 
exchange equipment, In parallel with a storage battery. choke, an automatic control unit, a control panel, and 
The CONVOTROL function s primarily as a power input and output circuit fuses, au mounted and com­
unit to supply direct current aT a constant voltnge lor pletely wired on a met a I frame work, as shown In 
the operation of the exchange equipment, and second- Figure 2. The control panel Is equipped with an am­
arily, to keep the battery f u 11 y charged so that its meter, voltage control dial and an on-off toggle switch. 
maximum capacity wtll be available In an emergency. 
Tills method of battery operation insures maximum 
battery llf e , minimum maintenance attent1on and un- The gray baked enameled cover ls designed so that 
Uor m operating voltage. the a m meter is visible and the voltage control dial, 

on-ofl switch and fuses are accessible with the cover 
CONVOTROL units can be fur n i s lied in 3, 6, and 12 In place. A hinged door equipped with a locking screw 
ampere sizes at a nominal potenttal of 50 volts. AU Is provided for covering the fuse cutouts. The rating 
three sizes operate on either 115 or 230 volts~ 10%, of the fuses is Indicated on the Inside of this cover. 
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CONVOTROL 
T he clrcul2tlon of air lor coo I! ng Is p.rovlded lor by The following table shows lheorellcal values of !loathli 
means (l( sc reening In the bottom at the mounting and equalizing charge voltages lor 21 to 26 cell bat­
frame and In !he upper p art of the cover, thus pro- terles. 
due~ a cbl mney e!lect. The top at the coYer Ia 
closed to preveart c!..st falllng loside the unit. 

Theapprozlmate ciiiiWft:lionsand wetgbtsof !he nrious Cella 
shes are u follows: 

21 
3~re e Ampere 12~re 22 

u 
Belpt 1"-11 u ~ ........ 2'-1" 24 

25 
Width 1 '-4" 1'-6" r -z-" 26 

Floa~ 
2.15V 

Per Cell 

45.2 
41.3 
49.5 
51. 6 
53.8 
54.9 

Bquall~<~ 
2.33V 

Per Cell 

48.1 
51.3 
5U 
55.9 

~plh Sl" 1'-o'' 1'-2" If the voltqe ts mnlima!!y below th1s •alue, !he to­
put to lbe barterJ will be lnsWfidenl, caus1111 a gndual 

Weight 125 lbs. 200 lbs. 300 Lbs. drop In va•UJ and loss of capacity. If the voJ:tace is 
cootillu2llJ aboft Ibis v a I u e, !he Input to tbe battery 

SELECTING T IIB CONVOTROL will be ex c e as I v e, eansLog llljury lnc.lderu to Ofer-
clla r glng ollbe battery and lbus aborting Its ll!e. 

The ra tIo g 8 of I he 8 o CONVOTROL lllllts are COli- Sllgbt ..- o It age varlatlollS above and below !hill nlue 
serval1vo. They are sell protecting on over loads are not h arm.!ul as long as the 2.15 volta per cell 
and therefore Il ia not necessary tooele! a safety average ts maintained. Under nor mal operating con­
factor wbe.n mald.ng calculations for lbetr application. ciiUons, the load is c arri ed by t he Convotrolto Its 
To select tho correct sue to meet an average rc- rated capacity. Any load beyol\d !hal polnlls carried 
qulrement the following general rule may be applied. by tho battery. I! !he battery becomes dlsch:Lrged due 

to power ! allure it will recharge as ooon as the A. C. 
Estimate the tot <tl amper e hours required to operate Is restored; the time It takes depending upon the dl!­
the equipment over n 24-hour day. Multipl y this by lcrcnccs between the load demand and tho output capa-
llve-fourths and divide by 24. · city of the Convotrol. 

~xample: 

Total 24 hour requirements • 00 A. H. 
f>/4 X 00 • 75 
75 i 2• e 3-t 
Specify a 3 ampere Convolrol 

tTndcr this metllodo! maintenance the battery dis­
charges only when the load exceeds the capacity or the 
Convotrol durlog peak de man d per I o d s, or durlns 
periods or commercial power !allures. 

EQUALIZING CHARGE 

The extra 25% capacity is prqvlded lor rapid recovery All equallzlog charge, as recommended by manu­
of battery capacity llftu a period oC cllscllarge I.e. lacturers at occasional Intervals, Ia pvea by raising 
wheo tbe load bsa • x c ee de d the Couvotrol capadty the output potential oC tbe Co111'0U0lln approximately 
for a period. It also limits batrery drain~ lllgll 2. SS Yolta per cell and mailUIDlD& this .-oltage Ulllll 
peak loads. the 1 r aY It 1 bas reache<l Its proper leY& A~Ur tbe 

bclltUJ Ia fully eqn•llzed, lbe .-ollage of tbe Convotrol 
OPERATDN O P CONVOTROL should be ..-eecs to rbe lloatlng vahJe. 

Tbe CoDYOtrol ta ciUi(ned to oper:Ue conth•mMty ln 
parallel wllb !he batte.ry and !he load. 1! -lnratu REOULATX>N CONTROL 
a constaat YOitqe across the battery term1nals re-
gardlesa of the load flu c t u at ions i.e. it follows tbe Tbe regulation (l( !he ou1p1t of t be Convot.-ol Ia coa-­
lnad bJ !Dcrltullll or decreaslnc its outpal c:1lrAJ1I as troUed e>l.l.rely by the batte r y YOU&ce and iherefore 
dlc:tated b.J t!. nriatiooa In the dem:IJid for curreo! to UIJlldlll tba t affects ibis YOUage, such aa 1001<1 van­
operate lba equipment . Alter a period of peat load In aUons, reductloo ln Coarotrol capacity due to q etng, 
exeoss(l( !he r attnc (l( !he Qor;'fOlrol, it will operate batter y tamperatu:re and A.C. voltqe or frequency 
at a rate lo ex e e a a of lbe load current fnr sufficient variation Ia loberently tompenaated lor. 
time to restore lbe batter 1 to a !11lly charged slate. 
During no load per!Oda,ihe Convotrol will function at Only one manual adjustment, a s mall dial calibrated 
lbe trickle rate necessary to talte care of U~~> Internal from 44 to fJ8 v o 11 s is provided to select the <le!lir6d 
battery losses, thus maintaining !l fully ebarged. v ol ua e that Is to be maintained across the battsry. 

No o t h c r acljustment ls r equired. The output voltqe 
The batter y ~Mnufacturers aclvtse that If a voltage of selected hoI d s to within ~ 1 volt of the dial setting at 
2.15 per cell (t .01) Ia malntalned aeross !he battsry 11ny loaclup tolOO%of its ratedcapaclty al\d thon drops 
constantly It wIll be maintained at approximately full sharply, thus providing self Pf!'lecUon aplMt danger-
capacity. ous overloads. 

-2-



CONVOTROL 
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ACoovotrol may beopuated In parallel wlllla rectifier 
Com<>lrol unit& are caJJbrated In tile factory to lloclt a at 1J1J lf pe; I.e. anoiJier Comouol, a.. A.B.Co. Type 
battery at appi'"Cltl.m.ately tbe voltage Indicated by tbe 4S eoutant c:vrreot r e c t U I e r or a eoAStant c:urrelll 
dial llettq. No lu r t be r adtustmenla ~Should be re- Wlit at other llWIUiaeture 
qaired, since tbe regulator Wilt automatlc.ally com-
po.sates for ageIng, normal IIJie voltage .artatloaS W~n two Comotrol aDita are operated In parallel no 
and frequeney variation& auxiliary coolrol equipment Is required. Under .Ibis 

eood!Uon they may not always dh•lde tbr load exactly 
proportionally, clue to s llg bt dillerences In tbelr In­

Tile fioat:lng voltage at the battery should be within ~kl ... l charaC%er lsdes. Since they opera.te at equally 
~ 1 Yolt ol tJJ. d!Jll setting except durin( a few tDUiutea bl&h ~lcltney onr tbelr entIre operating ranse the 
warm-up time wbenflrstCOIIN'cted;orwbiletbrbat- overall results are the same regardless of 
tery is being brouabt up from a cllscharged c:oNIIUoo; bow the load Ia cl.lvlded. 
or when the load and clu r g e req_llired by the battuy 
exceeds tbe r~ of the Convotrol Ulll.t. when an A B.Co. Type 46 W\U or any other constant 

curTent rectifier ls used In eolllblnallon with a Con­
Yotrol, (see Ylg. 5) aU lhe advantages ol constant 
voltage (full IJQ<It) operation wtU be reblned, providing 

J! It is I o u nd necessary to conslstanlly keep the dlal the oon&tant c:vrreol Wlills a<iju$ted so that Its capacity 
setting at blghe r or lower n luea tha.n the proper wiU he leas than that of tbe Convotrol. 
battery floating vollqe l.ndicates, the cl.lal can be re-
ealfbrated by changing the adju.slmecnl of resistors Rl 
and R3. ReeaUbratlon should be checked at two points 
on the dial, preferable at 4!>. 2 volts which Ia tbe float­
Ing voltage of 21 cells ond 55.9 volta which Is the 
floo.ttng voltage of 26 cells. Moving the sltdora on the 
ad)ustfng resistors to the right raises the volta&• and 
to the left lowers the volt.age. Resistor R1 (bottom) 
a!lects the lower dial sett.lngs and R3 (top) the higher 
dial settings. 

Calibrations should always be made when too battery 
is In a fully charged condition and with tile Convotrol 
delivering approxlm:>Ully two !birds of Ita rated capa­
city. 

The average e If I c I en c t e s of these Convotrol units 
operating at from 10% to 100% of lh e I r ratings, aro 
SO%, 53% and 62% for the 3, 6 nnd 12 amper e s izes, 
respectively. 
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CONVOTROL 
When so arranged the Convotrol will carry· the load u.P Tile commercial volbge should be checked before the 
to Its rated capacity. At this point tile control clreutt COII'Iotrolls placed ln ~ration to make sure that It 
will cause the constant current unit to start. The out- does not exceed the - 10% voltage or the frequency 
put o1. the constan t current unit must be adjusted to limits. 
dcllver sllgb.tly less current than the rated output ol. 
the Convotrol. In order to assure that tbe current 
required by the I o ad, tn excess ot the capacity bl the The a.c. power ·supply leads shall then be connected to 
constant current w>it wUJ stay within the regulating the a. c. line terminal block. The d. c storage battery 
limits o1. the Convotrol. n will tllen carry the load up chal'ging leads shall be connected to the positive and 
to Its capacity, and the .Convotrol will take up the negative bottom terminals of the d. c. fuse block as 
difference up to the total output of the combination. shown in Figures 8, 9 and 10. 
The battery will carry the excess load beyond the 
combined capacity of !be two units. When the current 
demand falls below the capacity of the Convotrol, the Connections to the battery must be clean and securely 
control circuit will allow the constant current unit to made. The battery must also be ln good condition. 
drop out, le ttlng the Convotrol carry the load alnne. Noiseless charging should not be expected with a badly 

sulphated battery or one which Is Improperly main­
tained. 

t------v~oa ----- -< 

• 

Plg. & 0i)4rJ.tlO.'\ ot c onvotrol In Cornbioattoa Wllb 
a Con.sbnt CUrrem 1\ectifter. 

:MOUNTING 

Convotrol units s.hould be mounted where the atr cir­
culates freely to promote cooling, and where the am­
bient temperatu re does nat exceed 110 degrees F. 
T bey are designed for wall or rack mounttng but can 
also be located on a table or shelf. The Convotrol, 
storage battery and switchboard should be located as 
close together as possible. This will eliminate the 
necessity for over si.lle d.c. power leads to prevent 
excessive voltage drop. 

WIRING AND CONNECTING 

Whore the dIstance between the Convotrol and the 
battery, or the switchboard and the battery does not 
exceed 25 teet il2 wIre Is recommended !or the d.c. 
leads. If the distance ts greater, thew lr e should be 
large enough to· avoid excessive voltage drop (approxi­
mately 1 v o It at full load) between the COnvotrol and 
the switchboard aDd battery. 

Convotrol unIt s are deisgned for operation on either 
115or230volts50to60cycle current. Onlytwo 
connections are affected by the voltage of the supply 
current. (See wtrtng diagrams Figures 8, 9, and 10). 
T hese connections should be checked before the unit Is 
plaoed In service. 

A. For operation on 115 volts a.c : 

Both leads 21 & 23 should be connected to top 
terminal of left a. c. fuse . 

Both leads 22 & 24 should be connected to top 
terminal of rtght a. c. fuse. 

B. l"or operation on 230 volts a. c. : 

Lead 21 should be e on n e c t e d to top ter mtoal of 
left a. c. fuse. 

Lead 24 s hould be co nne c t e d to top ter mlnal o! 
right a. c. ruse. 

Both le ads 22 & 23 should be connected together, 
soldered and taped. 

When lightning eoDditions are severe, especially when 
Openings are pr ovided tn the bottom, and sides of the the power line Is of tile exposed open-wire type it Is 
frame work for both I nco ml og a . c. power leads and r e commended that a Brach No. 391-1 or similar, 
outgoing d.c. and alarm leads which are the only con- lightning arrester be connected In the power circuit 
neetlons required to place the Convotrol 1n operation. as shown In Figure 7. 
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When this is done m ount the arr este r <lose to the 
e lectric light or power meter. connect the wires lrom 
the met.er to the Inside t e r mIn a I s (nearest the neon 
tube)ol the arrester, and the wires I rom the Convotrol 
to the outside t e r mIn a Is. Connect a No. 10 wire to 
ground lhc (single) terminal ol the arrester, and run 
thls w1re as direct as possible to a pormanenllow­
r e sIs tan c e ground. 00 not enclose iround wir e In 
conduit and avoid shar p bends and other leads. 
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DISTIIIUTOlS IN U, 5. AND ~SSI5SIONS 

AUTOMATIC ELECfRIC SALES CORPORATION 
1033 'West Van Buren Stre«, Chicago 7, U.S.A. 

S4le• 08i«1 in AU Principal Cilie1 

• 
OINIIAL U~lT t iSTIIIUTOitS 

INTERNATIONAL AUTOMATIC ELECTRIC CORPORATION 
1027 Weot Vu Buren' Street, Cl•"'-80 7, U.S.A • 

• 
ASSOCIATID MANUI'ACTUlllS 

Phillips Elt'C'llrital Work.& Limited 

Automatiquc Eleclrique. S. A . 

Automatic:: Telephone & Electric Co., Ltd. 

Autelco Mediterranet S..A.'T.A.P. 

• 

Broek"-ilJe, Ont., Canada 

AntweTJ), BeJJium 

Liverpool, Eng\aod 

MU.n, Italy 

A PARTIAL LIST OF ASSOCIATED DI5TIUIUTOlS 

LuU Pitic:Jiani~ 25 de Mayo 489, Buen~ Airet Automatic Eleetdc Sales Company, S. A .. Cairo 

A .. tr.ao 
Autoruatlc Electric Telephonn Limhod, Sydney 

Ira! I 
Aulomadc Tdephoraot l..imhed of Rr.s1.1J, S.O P•ul11 

c-.. 
Automatic [lectrie l CI.tll:d.a) Limited. Toronto. 

Branchea-Montttal, Winnipeg, Rqiaa. Vancouver. 

Brockvllle.. EdtDOnton, and Ca1cary 

Ceto.W• 
Comptiil« Induatrial de Telefon<.tt, Boaota 

11410 

Automatic TeJepb,onc & Electric Co., ·Ltd., C•lcuua 

Henry S. Oabdou.b, 

FilotMDa Matal3, Mesic:o, O.F. 

S.•" Africa 

Automa:tic Tdeph.on~ (Sourh .A.fri«) Lf~ Johaooes. 
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