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Rl n llln ll Eq ui pment

Exchange Ringing Equipment
A s ta nda rd polari zed telep ho ne ri nger ope rat es satis factorily whe n a lte rna t ing

current, havin g a frequ ency of 15 to 35 cycle s a nd a pot ent ia l of 60 to 100 vol ts, is a pp lied
to it s t er minals. T o ge ne ra te suc h cu rre n t for sig nalli ng pu rposes local ba tt er y ty pe
te lepho nes a rc eq ui p ped with a ha nd ge ne ra to r wound a nd gea red to deli ver elect ric cur­
rent a t th e p rop er vo lta ge a nd freq ue ncy , wh en the gene ra tor c ra nk is t ur ned a t a norm al
rat e of spee d. H and ge ne rators a re a lso used for small swi tc h bo ards bu t ca n no t be used
to ad va n tage for la rger cqu ipment s beca use the co nt inua l cra nking necessi tat ed hy th e
increased number of ca lls would so on t ire the ope ra tor a nd imped e t he se rv ice. I t is
th erefor e necessar y to use rin gin g cu rre n t ge ne ra te d h y so me on e of th e fo llowi ng method s .

Ringin g curre nt for tele pho ne exc han ges ca n be ge ne ra ted by a n y of the following
eq ui pme nt s . a ll of which a re t ho rough ly pr ac t ical.

For St raigh t Ringtng Systems

(a) . Pole Cha nge r T yp e Co nve rte r deri vin g its so urce of pow er from a ba t-
ter y cons is t ing- of either dr y or storag-e ce lls . Pa g-e 2

(h) Di rec t R inging Vib rat or Co nve r te r for usc where com me rcia l 60 cy cle
a lte r na t ing curre nt circuits a re a va ila b le. Th is a pp aratus redu ces t he
frequen cy of th e curre n t from 60 to 16 or 20 cy cles a nd t he volt ag e fro m
110 to 90 or 100 volts. Pa ge 4

(c) Po wer Generator co ns is t ing of a magn eto typ e a lte r na t ing cu rre nt ge ne r­
a tor eq u ippe d wi th a pull ey for bel t co n nec t ion to a water-me te r, gas
engine , lin e sha ft or ot her ro ta ry mach inery . Page 6

(d) Dir ect Rin gin g Sa tic Tra nsform er fo r use in con nec t io n wi th 25 cy cle
a lt erna t ing cu rre nt power ci rcuit s. A tr a nsfo rmer which steps d own the
line vo ltage to 90 or 100 vo lts , the frequ en cy rem a inin g un ch a nged .

Page 5

(e) Rin gin g M o tor-Gen era tor Set for use where eit he r a lte rna ting or d irec t
cu rren t power ci rc uit s a re a vaila b le . Appar a tu s con sist s o f a mo tor of
pr op er typ e dir ect con nec ted to a n alte r na t ing rin gin g cu rre nt gene r­
a tor a nd mou n ted o n a com mo n base. Page 6

For Harmonic Ringing Sys te ms

Wh en the ha rmonic sys te m of par ty lin e rin gin g is employe d th e se lec tion of t he
var iou s sta t ions on th e lin es is acc o mplished by t he usc of cu rre nts of di fferent fre­
q uencies, usually 16-2/3, 33, 50 a nd 66 -2 /3 cycle s. Th ese ma y be genera ted in eithe r of
th e followin g ways.

(f) Harmon ic Co nv ert e r ope ra t ing fro m eithe r dr y or st ora ge cell batter y ,
pr efer ab ly t he latter . Page 8

(g) Co mposite Multi- cycle M ot or- G en er a tor Set opera t ing from eit he r d irect
or a lte rna t ing current pow er circu its a nd de liveri ng rin ging curren ts a t
th e four sta nda rd voltages a nd frequ encies. Page 13

Pu lsa t ing posi t ive a nd nega ti ve direct curre n ts for selec t ive party lin e sys te ms usin g
" biased" rin ger s ca n be generat ed by mean s of a ny of t he eq uipme nt s "a", " b" , "c " , and
"e' wh en spec ia l attachment s a re used .



F lit. 2-No . I Pole Ch a ng er T ype
Co nverter closed fo r ope ra tio n
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Rln al n a Equl p mt' d t

No. 1 Pole Changer Type Converter
T his a ppar atus pr ov ides a simple. efficient

a nd se lf-contai ned ringing equ ipm ent for ex­
cha nges serving 500· to 2000 subsc ribe rs de­
pending upon wheth er d ry or sto rage ba tt eri es
are used . It consists of a n elect rica lly dri ven
vibrator whi ch ca rr ies co ntact springs ar ra nged
to rev er se a 24 volt d irect current fro m 16 to
20 times pe r seco nd thu s giv ing a 24 volt alte r­
nating current at a frequ en cy of 16 to 20 cycles
dep ending up on t he- ad jus t me nts. Th e a lte r­
nating curre nt ob ta ined in thi s man ner is put
throu gh a tra nsformer whi ch is also included
in th e equipmen t and ste pped up to a pprox­
imate ly 90 vol ts. Th is comp letes th e tr an s­
form ati on a nd th e current is deliv ered to th e
rin ging current terminals of th e pole cha nge r
at th e pr oper volt age a nd freq ue ncy. Th e
primary curr ent for t he ope ra tion of the pole Fill . I-No . l J;~h~~~~~~~"i~erCom'eTte r

cha nger ca n be supplied by a batter y of 36
dry cells connec te d in multiple-ser ies with 18 cells per series or by 11 storage cells. Th e
ba ttery is also used for ope rat ing th e vibra tin g eleme nt .

Th e comple te equ ipm ent is contai ned within a well-b uil t ca bine t whi ch occ upies a
space 12 inches x 12 inch es a nd s ta nds 143-'2 inch es high. It is pr ovid ed with a hingcd cove r
a nd a d ust-proof glass top compa rt me nt for vibra tor . as shown in t he acco mpa ny ing

illustra tions. Th e ope rat ion of t he vibr a tor
ca n be readil y obse rved wit ho ut opening th e
cabinet. T he vib rators a nd t ra ns formers used
in po le cha nge rs of this type a re th e same as
t hose used in our fa mous ha rmoni c con ver te rs
in whi ch th e rin ging current vol tag e'S an d fre­
qu encies must be ver y acc urately de fined.
the refor e th e sam e degree of constant high
efficiency ma y be expected from t his eq uip­
ment. All pa rts of t he vibr a tor a re mounted
up on a hea vy sla te base which mai ntain s a
high insul ati on between par ts havin g di ffer ent
pot entials a nd also preve nts loss of adj us tme nt
du e to moisture a nd te mpe rat ure changes. A
close-up view of t he vi br a tor is sho wn in Fig. 9

Wh en ope rated wi th dr y ce lls, specia l
cont act s a nd a sta rt ing relay a re included in
t he equipment. Th ese conse rve th e energy
of the dry cells as the vib rator operat es on ly
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Rlnl1lnQ Eq uipmen t

during the ringing period , or in other words while the operator is actually holding a
ringing key in its ringing posit ion. .

Th e speci ficatio ns for our stand ard pole change r outfits are as follows :

Fill. 3-Showln g tran sformer co m part me nt of No . 1 Pole Cha nge r Type Converter

No. 1-A Conver te r-c-Slng le Frequency Typ e

St andard frequenc y 16 cy cles . Consists of 1 Vibrator and 1 T ransformer with asso­
ciated equipment moun ted in cabinet. Thi s pole changer is adaptable for either Dry or
Storage battery operation. .

No . 1-B Conv er ter -i-Slngle Freq ue ncy Typ e

St and ard frequ ency 20 cycles. Co nsists of 1 Vibrat or and 1 T ransf orm er with
assoc iated equ ipment mount ed in ca binet. Thi s pole changer is adapt ab le for either
dry or s torage batt ery op erati on .

We are a lso prepared to furni sh pole chan gers eq uipped to de liver frequ encies other
tha n 16-20 cycl es for specia l pu rposes. Pr ices app lying to such eq uip ments will be fur ­
nished upon applicat ion . In placing orders for pole changers please specify t he frequ ency
of the ringing current des ired and whet her the equ ipment is to operate from dry or sto rage
battery .

Shipping weight of pole changer approximately 50 po unds . Size of pa cking case
14' x 14' x 17' .
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Rlnalna Eq u ip ment

Direct Ringing Vibrator Converter
T his eq uip me nt is design ed to ope ra te in d irect connect ion with 110 vo lt alt ern a t ing

cur re n t cir cui ts having t he co m me rcia l freq ue ncy of 60 cy cles . Th e conve r te r cha nges
th e frequ en cy of the curre nt from 60 cy cles to 16 or 20 cy cles a nd redu ces t he vo ltage to

t he proper va lue for te lephone rin ger s, v iz ; 90 or 100 volt s .
Th e op er ati on of th e co nve rter is quite simp le. Th e

60 cy cle a lte r na t ing curre n t is first cha nge d to dir ect curre n t
by mean s of two vibrating rect ifiers. This rectifi ed curre n t
is , in turn, cha nge d to a 20 cy cle a lte rnat ing curre n t by a
pole-ch an gin g elem ent a nd sent throu gh a tra ns for me r whi ch
deli vers th e a lte rna ti ng curre n t a t 90 vol ts an d 20 cy cles.
Termina ls a re a lso furnished for th e deliver y of 100 volt s­
20 cy cle curre n t. T he pole cha nge r cle me nt is pr ovid ed
wit h ext ra weights for the vibrator so that the frequ en cy ca n
be decrea sed to 16 cy cles per seco nd, if desir ed .

All of t he a ppa ra t us is mounted up on a substan t ia l oa k
backboard with a glass cove red d ustproof hou sing ove r th e
vibrat or s whi ch also se rves to dead en th e sligh t humming
sound when t he co nv erte r is in opera t ion . Th e co mple te
conve r te r occ upies a wa ll space 29 x 12 in che s an d pr oje ct s
534' inch es from t he wa ll, excl usive of th e la m p. Th e co n­
tro l switc h , th e doubl e-p ole fuse block wit h Yza mpe re plu g
fuses a nd power circ uit te r mina ls a re locat ed at th e top of
th e backb oard. A sta nd ­
ard 110 voi t-IOO watt

F l ~. 4-Direct Converter. closed Tungst en lamp serves

as resista nce to pr o tect t he co nve rte r aga inst sho rt­
circ uits a nd ove rloa ds. \Vhen th ree or mor e ope ra­
to rs positions a rc ser ved by th e co nve rter a lamp of
high er wattage sho uld he used in place of th e sta nd­
a rd la mp . Th e rin gin g current te r mina ls are at th e
lower end of the ba ckb oard a nd a re plain ly mark ed
to facilit at e pr oper connec t ions.

p

Th e co ntacts used in thi s co nve r te r a re a ll in ter ­
cha ngea ble a nd a re mad e of a ver y hard co nt act
metal whic h wears excee d ingly well a nd will op er a t e
a long tim e without attent ion. Pr acti call y the only
attent ion th ey require is occasiona l clea ning of co n­
tact surfaces with fine emery cloth or a fine-gra ined
file. Th e co nve rte r req uires only 10 watts per hou r
for it s ope ra t ion- abo ut hal f t hat req uir ed for a n
ord ina ry size elect ric lamp. Th e tot a l power cos t
per month ran ges from 18 to 86 ce nts dep ending
upo n t he ho ur s of se rv ice a nd th e cost of t he pow er . No. 5- Direct Converter, open

BULLETIN NO. JOU-PACE •
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Rl nlllnil Equipment

Stan dard Dir ect Rlngtng Vibra t or Converter s

No. 7·A Converter furnish es 20 cycle alternating c urrent for straight line ringing .
Opera tes from 110 volt- 60 cycle power or lighting cir cuit .

No . 8-A ' Converter furnishes 20 cy cle alte rna ting current for st raight line ringing and
posit ive and negati ve pulsatin g currents for biased ringer selective part y line
signalling. Sam e as No. 7-A but eq uipped with ex tra vibr at or springs and
addi tional ter minal s a t th e lower end of the ba ckboard . Shipping weight ,
approxima te ly 80 pound s.

Direct Ringing Static Converter
Wh ere 110 or 220 volt , 25 cycle alte rna t ing current

power or lighting service is available this direct ring­
ing transformer ou tfit will answer the requirements of
small exc hanges in whic h straight alternating ringing
systems are used excl usive ly .

Th e direct ringing co nve rter co nsists of an oak
backboard upon which are mounted a co mbination fuse
block and knife switc h and a 25 cycle tr ansfor mer. T he
transformer takes current from the power mains at its
rat ed voltage of eit her 110 or 220 volts and redu ces it s
potent ial to app roximate ly 90 vo lts which is sufficie ntly
high for ringing purposes . T he knife switch provides
a convenient means of disconn ectin g the source of
power and .the fuse block protec ts the eq uipment from
damage resultin g from ove rloading a short circu it .

T he operating expense of this out fit is very low as Fig. 6-Dlrect Rln gtn g
it co nsumes current only when the op erator is ringing Sta tic Conver ter
on a line-the no-load current is not sufficie nt to start
the elec tric met er. T here are no movin g parts and since there is no wear there is no
maint enance expense .

Direct ringing conv erters are simple to install. To place the equipment in operati on
it is only necessary to co nnect th e lightin g circuit to the fuse terminals and the ringing
leads from the switchboard to two of the lower termin als .

Rin ging equ ipm ent of thi s ty pe is furni shed for t wo sta ndard volta ges as follows :

No. 5-A Co nv erter for opera tion from 110 vo lt-25 cycle circuits.
No. 5e B Conve rter for operat ion from 220 vo lt-z S cycl e circuits.
Mounting space 12 inches x 7J.':! inches. Shipping weight approxima te ly 20 pound s.
Dire ct ringing converte rs ca n not be supplied for frequ enci es other than 25 cycles

nor can the y be supplied with pul sating current a t ta chments.
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Power Generators
\Ve supply power ge ne ra to rs for use in ex­

cha nges of a ny size up to a nd includin g 1,800 sub­
scribe rs . These are fitted with pulleys so that they
may be driven by a belt from som e seo uree of
mech anical power. If elect ric po we r is av ailable
th e motor-d rive n sets of ty pes sho wn on page 7
or t he dir ect rin gin g vib ra to r conve r ters on Pa ge
~ sh ou ld be used .

Fi~. 7-Type M . S. Gen erator

Typ e M . S. I Pow er Gen er a tor
Th e type 111.5. power gen erator illus tr a ted

by Fig. 7 is mad e in th ree sizes . Th e smalles t
size. th e 1\1.5 . 1 will furni sh po wer sufficient for th e ope ration of 50- 1600 ohm bells simul­
ta neo usly a nd is, the refo re. ca pable of supp lying power for excha nges of from 100 to 500 sub­
scribe rs . Th e 1\1.5 . 2 has a lar gcr cu rrent ou tpu t and will supply po wer for exc ha nges of from
500 to 1000 subs cribe rs . Th e 1\1.5 . 3, whi ch is the lar gest of thi s type. will ca re for excha nges
of 1500 subsc ribe rs ve r-y sat isfac tor ily . Th e magnets used in thi s typ e of gen er at or a re
mad e of Tungsten steel to in sur e perm an en t field stren gth . T he shaft and bea ri ngs a rc
substant ia lly bui lt a nd th e lubrica t ion sys te m is suc h t hat th e machine may be kep t in
co nsta nt se rvice without a tten t ion ot he r th an occasiona l oilin g. In order to develop
t heir full rat ed outputs at th e prop er frequ ency and vo lt age gen erators of thi s type
must be d rive n at their nor mal spee d , viz ; 1150 revolu ti ons per minu te.

Sta n da rd Ge ne rato rs
Shlpploi Wel ah t.

35 1bs.
45 1bs.
501 bs.

Cycles Watt O utput

M 5 1 19 7
M 5 2 19 II
M53 12 19 15·

Equipment incl udes 2J1 -inch pu lley with I Vs-inch crown fa ce.
Pr ices on power ge ne ra to rs with pul sating cu rrent a tt ach ment will be q uo ted upon

ap plica tio n. These ge ne ra to rs can be furnished with be lt t igh tenin g sub -base and wit h
pu lsati ng curre nt a ttachme nt for bia sed rin ger se lective sign alling systems.

Ringing Motor-G en erator Sets
A moto r-gen er a tor set co nsists of a mot or di rect connect ed by mea ns of a sha ft a nd

co upling to a gene ra to r mounted on a co m mon ba se . A motor-gen erator set is most
suitable for use in excha nge s wh er e dir cct curre n t power circ uit s a re ava ila ble a nd is a n
altc r nate method of co nver t ing a lternat ing curren t at power ci rc uit voltages a nd frequen ­
cies to rin gin g curre n t volta ges a nd freq ue ncies . \Ve list combina t ions tha t will ope ra te on
direc t current ci rcuit s of 115 or 230 volt s, also upon 110 or 220 vol ts, 60 cy cle, sing le ph a se
a lter na t ing cu rrent circuits , th ese bein g th e more co mmon kinds of elec t ric service . Motor ­
gene rator se ts for ope ra tion on cu rrents of ot her frequ en cies , vo ltages an d number of ph ases
ca n be supp lied but ar e special. Pr ices on such sets will be furnished up on a pplication.
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As shown in the illustra tion the equipment is mount ed on a heavy slate base which
insulat es the machin e from any grounds. Th e slate base is in turn mounted upon a wood
sub-base which not only protects the sla te from crac king but also serves as additional

Fill . 8 - Rin gin g Mot or -Gen er a t or Set

insulati on . Th e motor and ge nerator are connec ted by a flexib le spring co upling made
up of two sp r ings woun d in opposite directions . Thi s co upling steadies the load on the
mo tor and preven ts a ny undu e weari ng of the bearings on eit her mot or or ge ne rato r, if the
alig nment is not exac tly correct . Both machines arc fitted wit h long bearing-s which are
lubricated by a ring oiling system which automa tica lly furnishes a film of oil at each bea r­
ing . Th e mot or is equipped with two line te rminals on the top of the frame and docs not
requi re a rheostat or other starting device except a plain knife or snap switch.

Th e generat or is of the perman ent field (mag neto) type with T ungst en stee l magnets
to insure a constan t field of maximum strengt h. Thr ee sizes of ge nerato rs all hav ing the
small ge neral co nstruct ion are furnished to meet the variou s operating- req uirements .
\Vhen rot ated at the norm al motor speed, v iz : 1150 R.P.~1. they ge nera te alternati ng
current for straight ringing at 80 vo lts and 19 cycles . Th e 1\151 generato r is suitable for
SOO-subscriber exc hanges , 1\·15 2 for 1000- subscriher exchanges and the 1\15 .1 for ISDO-sub­
sc r ibe r excha nge!" .

Standard Motor-Generators
Mo tor Gen . Watt O utpu t Mo tor Cycl es Motor Vol ti Shlp pln l1Welllh tli

H.D .18 M.S. 1 7 115 D .C. 85 1bs.
H .D. 18 M.S. 1 7 230 D .C. 85 1bs.
H.D . 18 M.S . 2 11 115 D.C. 100 1bs.
H.D. 18 M .S . 2 11 230 D .C. 100 1bs.
H.D.18 M.S. 3 15 115 D.C. 110 1bs.
H .D . 18 M .S. 3 15 230 D.C. 1101bs.
H.S . 18 M.S . 1 7 ··60 110 A. C. 85 1bs.
H .S 18 M.S. 1 7 60 220 A. C. 85 1bs.
H .S. 18 M.S. 2 11 60 110 A.C. 100 1bs.
H.S . 18 M .S. 2 11 60 220 A. C. 1001 bs.
H.S. 18 M.S. 3 15 60 110 A. C. 110 lbs.
H.S. 18 M.S. 3 15 60 220 A. C. 110 1bs.

Mounting spac e 22 x 10 inches

BULLETI N NO. JOJ9-PAGE 7
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Harmonic Converters
The fun ct ion o f the Ha rm onic Converter is to t ra ns fo rm direct c urren t at a pot ent ia l

of 24 vo lts into fou r separat e a nd di stinct rin gin g c urre n ts at th e con st ant freq uenci es
a nd vol t ages required hy ou r harmoni c part y lin e signa llinsr sys te m . T he s tn nd a rd vo lt ­
ages a nd Frequ en cies d elivered b y the
co nve rto rs a rc as foll ow s :

Fo r Frequt>n c) " Po tentia l
l et Par i ) J3 .j Cycl es 105- 110 Volt ..
J nd Part y .'i0 C yck-, 115· 130 Volt s
3rd Partv b6 -£ Cycl e- 135-U S Voh -,
-tth Pa rl Y t 6 - ~ Cycles 1(0-88 Volt -,

Thl.'SC volt a ges and frcqucn cie­
a rc accura tcl v maint ained a nd wit h
wa ve for ms ~' Ioscly approximating a
sin e wave wit hout a t t en tio n other
tha n routine in sp ect ion s a nd pr op er
ca re of ti ll' ope rat ing hat terh-s .

The co nve rt er is a d eve-lopmen t
or t he pole cha nge r principl e in th a t Filt. 9- ·lIa rmonlc Co n ver te r Ytb ra tn r

th e rev er sin g- o f the c u rre nt a t t he
req uir ed number o f times per seco nd is accom pfishe d hy m ean s of a n clcc t ru mug ue t ica llv
driven vibrator ca rry ing th e nece ssar y co ntac t po int s. Each vib ra tor in ou r co n ver te r is
t un ed a nd adjusted to a single rat e of vibrat ion hy mean s of c-arcf ul ly m ach ined reed sp ri ngs
a nd pend ulu m weigh t s so tha t t he resu lt a nt cu rre nt fn..-qu c ucy is c-ousta n t wh ile the co nve r te r
is in oper ation . Fig . 9 shows th e gene ra l a r ra ngeme n t o r the vibrator u nit. All parts
of the vibrator ar e asse m bled up on a he avy sla te ba se so tha t temperatu re cha nges or
moi st ur e can not a ffect th e al ignmen t of the pa rt s a nd the ir ad j ust me n t for co rrec t opera­
t ion . T he co ntact poin ts a rc m ad e of a special har d co n tact me tal whi ch sta nds up u nd e r
con t ino us ope rat io n . Our a rra nge me nt of con de nsers eliminates sp arking at th e co ntacts
under the heavi es t load s a nd ass ists in th e main tena nce of the speci fied seco nda ry volt ag es
a nd frequencies .

TIll' a lte rna t ing c u rre n ts cs tu blisbc d b v eac h vib rator in the co nve rter a rc s te p ped up
to the p rop e r volta ges for ringing pur-p oses hy individua l transformers wh ich ar c acc ura te ly .
de sig ned for m ost effic ient o per ation a t their n ucd frequen c ies. The t ra ns for mers a re
enclo sed wi th in cast iron cas es and a rc filled wit h a n in sula t ing a nd mo ist ur e pr oofing
co m pou nd . T he wirin g be twe en th e vibra tor s a nd th e tr an sformer s a nd to the termina l
bo ard is ca rr ied in a nearly formed ca ble m ad e lip of hi ghl y ins ulated rubber covered
wir es . All te rm ina ls a re pl ainl y m arked wi th st a m ped le t t er 's to a void im pr op er co nne c­
t io ns wh en the eq ui p me n t is ins tall ed.

0"\ 11 of t he eq uip me nt is mo unt ed wi thi n a n oa k ca bine t wh ich is han d som ely fini shed
in du ll go lde n oa k . The ca b inet occ u pies a tloor space 18 };2 inc hes x 31};2 in ch es a nd
st ands 38 inches high. A rem ov abl e fr ont pan el affo rds a ccess to th e tr an sformer co n­
den ser and battery co m pa r tme nt s a nd a rem ov abl e glass -to p ped co ye r a llo ws co nvenien t
inspec ti on o f th e wor king pa r t s a nd protects the m from d ust.
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Fill . IO-Jlarmon lc Co nve rter, Open

Ha rm onic Co nvert ers a rc ma de in two gene ra l ty pes . one for usc wh en a 24 'volt
st orage batter y is a va ila ble a nd t he ot her (or ope ra tion from dry cells . Th e vibrato rs
a nd tr an sformers a re th e sa me in hot h typ es a nd a rc suita ble for a ll exc ha nges up to 10,000
lin es ca pacity. Th e d ry ba tt ery typ« co nve rter is prov ided with a st a rti ng relaywhich
is wired in th e ci rcuit so that the vibra tors will rem ain idle when there is no d emand for
rin gin g cu rrent . Th e re lay is ope ra ted by mean s of specia l co nta cts on our standa rd
mas ter or ind ividu al types of par ty lin e ri nging keys.

No. 2-A Harmonic Con verter -4-Frequency Ty pe
S ta ndar d frequ en cies 16% . 33~. 50 . 66 % Cy cles . Co nsis ts of 4 Vibr a tor s a nd 4

Tran sfor mers wit h associa ted eq uip me nt moun ted in cab inet. \Vircd a nd eq uipped for
storage bat/tr y operation only. Shipping" weigh t a pproxima tely 450 pounds.

No. 4-A Harmon ic Conve r te r-4-Fre que ncy Dry Cell Typ e

S tandar d freq uencies 16% . 33~. 50 , 66 % Cycles . Co nsists of -l Vibr at ors a nd 4
Transform ers, dry ba tt ery tr ay s for 72 Dr y Cells, a nd sta rt ing relay a nd all mounted
within th e ca binet. Shipping weig ht wi th dr y ce lls a pproxima te ly 450 pounds.

No. 3-A Harmonic Converter -Duplicate 4- Fr equency Type
Standar d frequencies 16%. 33~, 50. 66 % Cycl es. Con sist s of 8 Vibrat or s a nd 8

Tran sfor mers with associated eq uipme nt mou nt ed within t he ca binet . For storage bat­
tery operation only . Shipping weig ht a pproxima tely 500 po und s.



STROMBERG-CARLSON T E LEPHON E .ll A N UFA CT UR1N G COM PANY

Rln ilaa Equipment

F ig,. ii -Harmon ic Co n ver ter, C lose d

No. 2-B Harmonic Converter Synchromonic Type
Stand ar d frequ en cies 30-42 -54-6 6- % Cy cles . Co nsis ts o f -I Vibrators a nd 4 Tran s­

form ers with asso cia ted eq uip me nt moun ted within the ca binet: For storage battery
operation only. Shipping weigh t a ppro ximately 450 pounds.

No. 3-B Harmonic Converter Duplicate Synchromonic Type
Sta nda rd freq ue nci es 30-42-54-66-73 Cycl es . Cons ists of 8 Vibr a tor s a nd 8 Tran s­

fo rme rs , with a ssoc ia ted eq uipment mou n ted in th e ca bi net . For stora ge batter y ope ra ­
t ion only . Shipping weigh t approximately 500 pounds.

No. 4-B Harmonic Conve r te r Syn ch romo n ic Dry Cell Type
Standa rd frequen cies 30·41 -54-662/3 Cycles . Consists o f 4 Vibr a tor s a nd 4 Tran s­

formers, dr y ba tt er y t rays a nd sta rt ing relay, a ll mount ed in t he ca b ine t . . S h ip ping
weigh t ap p roximately 450 pounds .

Noise Killer Eq u ipmen t
\Vhere con vert e rs op erat e fro m a ll t l -cell " Ce n t ra l E ner gy " exchange s tora ge ba tt ery

it is necessar y to install a Xo . 18 I mped a nce Co il in t he batt ery lead s a nd to co n nect a
se t of 10-cells o f " float ing " sto ra ge batt ery acro ss t hese lead s in o rder to elimina te th e
possibili ty of noise in the switc h boa rd talking circ uits whil e th e co nve rter is in o pe ra t ion .
This auxilliar y batt er y ac ts as a co nde nse r o f very lar ge ca pa city a nd also pr even ts surg­
ing o f th e vib ra to rs d ue to load ing or va riat io ns in th e pot entia l of t he main batter y .
\Vh cn th e mai n sto rage ba t te ry co nsis ts of 20 or 22 cells a ta p is ta ken off inclu din g 11
ce lls so as to obtain t he 24 vo lt s necessar y for the op erati o n of t he co nverte r . The " noise
kill er " eq uip ment a mi wiring' is the sa me as for 11 ce ll mai n battery. Th e No . 18 Im­
peda nce Co il is moun ted on th e exc ha nge pow er board or o n th e X o. 1-:\ o r No . 1 N T
Co nve r ter Co n tr ol Pa nel . when these pa nel s ar e o rde red with impedan ce ro ils . Th e
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RlnlU nll Equi pmen t

advan tage of this a rrangeme nt is th at only one impedance coil an d " noise ki ller " ba tt ery
is used wit h eit he r o ne or two sets of ce nt ra l office batteries and wit h one or two H a r-
monic Conve r ters. I •

An o th er method of co nnecti ng th e 24 vo lt H a rmonic Converter to t he mai n batter y
when t he la tt e r co ns ists of 20 to 22 ce lls is to "float" a small II-cell (P. T. T yp e) co nve rter
sto rage ba tt er y ac ross t he leads of t he mai n storage ba tt er y wit h sufficien t se ries resist ­
ance to a llow t he sma lle r ba tter y to ge t a gra d ua l charge of approxi mately 1 a mpe re.
depending up on th e a mo unt of conve rter se rv ice .
Th en t he H ar monic Co nve rte r ca n be co nne cted di­
rectl y to the te rmina ls of t he s ma ll t t -cel l batter y
in whic h the vol ta ge re ma ins uniform . This meth od
avo ids t he use of end -ce ll sw itc hes for regu la tin g th e
vo ltage a nd also ins ures a reser ve cha rge in t he sma ll
ba ttery sufficient to 'opera te th e co nve rte r fo r a period
of 24 to 48 hours if required in a n emergency.

Dr y ce lls for a ux ill ia ry dr y batteries ca n be used
a nd wh en used sho uld cons ist of t 7 cells, or gro ups
o f 17 ce lls eac h, in multiple series. However , t he
use of d ry ce lls is not recommend ed for th e followin g
reason s :

"A"- T hey dr y o ut.
" B" - Loca l actio n tak es place in th e ce lls.
"C" - They require co ns ide ra ble a ttent ion

and mo re or less frequen t repl ace­
men ts dep ending on t he a bo ve "A"
or " B" a nd on th e rin gin g load .

Th e s ta nda rd pr a ct ice is t he use of a sma ll set
of sto rage cells for t his au xill ia ry ba tt er y a nd con- FIg . 12- Co n ver t er Co n t ro l Pa ne l
sis t ing of 10 ce lls as follows :

T yp e "B.T ." for pla n ts up to 3500 lin es . T yp e "E.T ." for pla n ts 3500 lin es a nd ove r .
All converters a re d esign ed to operate fro m 11 ce lls of sto rage battery only a nd t he

" no ise killi ng ba tt er y " sho uld a lways cons ist of 10 ce lls of storage ba t ter y . Th e diff er en ce
of one ce ll a llows s ufficient curre n t to go from main ba t ter y to "noise killing batter y " to
keep th e latte r in a cha rge d cond it io n whi ch is necessary to mainta in efficiency of the sa me .

Harmonic Converter Control Panels
No. 1 Harmon ic Conv er t er Control Panel

Co ntains the following listed equipme nt for t he control uf eithe r a sing le or a d up licate
se t of Harmonic Co nve r te rs whe n t he la tt e r is to be ope rated from eit he r a sing le or dupli­
ca te se t of 11 ce lls of Co nve rter Storage Batter y . Eq uipme nt includes :

2 Triple pole, sing le t h row switches for start ing one or two converte rs .
1 Four pole, do ub le throw switc h for connect ing t he rin gin g cu rre nt of eithe r co n­

verter to th e exc ha nge.
1 Four po le, do u ble throw switch for rever sin g th e batter y on t he co nve r te r v ib rator

co ntac ts .
1 Ba tt er y se lecting sw itc h to co n nec t converte r to eit he r of tw o s to rage batter ies.
6 T yp e " C " fu se moun t ings wit h enclosed t ub ula r fu ses for pr ot ec tin g the ba t t er y

ci rc ui ts of both co nve rters.
Assemb led o n a sla te pa ne l 18 in . x 24 in . x 1 in . a nd wir ed on bac k be tw een switc h

a nd o the r t erminal s . Shi p ping weight a pp ro xima tely 250 pounds .
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No . I-N Harmonic Converter Control Panel
Sa me as No . 1 hut with No. 18 Imped a nce Co il mou n ted a nd wired on back o f pan el

for usc with "Noise Kill er " batter y , wh en th e co nver te r is used in con nec tio n wi th th e
"Cen tral En ergy" Ma in E xcha nge Ba tt ery . Sh ipp ing wei gh t a p p ro xima t ely 300 po und s.

No. I-T Harmonic Converter Control Panel
Sa me as No. 1 but wi th No . l -E T oll Ringing T ran sfor mer mou n ted on ba ck of pan el.

T h is t ran sfo r me r is used wh en it is desir ab le to have t he rin gi ng:cu rren t for toll lines co rn­
plc te ly insula ted fro m ground . Sh ipping: weigh t a p pro xima t ely 300 po unds.

No. I- N-T Harmonic Converter Control Panel
Sa me as No. 1 h u t wi th bo th the :-':0. 18 Im ped a nce Coil and No. I-E T oll Ringing

Tran sform er moun t ed o n back of panel for th e sa me purposes as give n under No. I cN
a nd No . 1-'1' Con~crtcr Co n t ro l Pa nels . S hipping: weight a pproxim ately 350 pounds .

No. I-E Harmonic Toll Ringing Transformer
O ur No. l -E Toll Rin gin g T ra nsfor mer is a n in su la ti ng t ra nsfo r me r designed fo r use

wit h o ur Ha rm onic Con verters as a mean s of obtaini ng: a n ungrounded 16 cy cle cu rren t
for rin gin g toll lines .

It is the sta nda rd p rac t ice to co nnec t t he p ri mary termi na ls of the t ra ns fo rme r ac ross
the 16 cycle frequ en cy wir es wh ich run from th e co nvert er to the switc hboard a nd th e

seco nda ry ter minals d irect ly to t he ringi ng leads extending to th e
toll posit ion s. This gives a 16 cy cle cu rre nt wh ich is free from
gro unds so tha t it is possib le to ring on a toll line successfully regar d ­
less o f ad ve rse line co nd it io ns.

Th e t ra nsfo rmer has p racti ca lly a one to one ra t io between t he
wi nd ings. t here bein g a sligh t increase in the voltage o f t he seco nda ry
cu rren t to assis t in ringi ng o ve r longer lin es of to ll cir cuits .

The toll t ra ns fo rme r is usu all v installed in co nnec t ion wit h th e
pow er boa rd a nd ac ros s the leads ~vhich run di rect ly from the pow er
boa rd to th e operators ' posi ti ons a t t he main switc hboa rd . In t his
wa y only one toll t ra ns fo rmer need be used when d uplica te con­

vert e rs a re installed as the tr an sform er remai ns b rid ged ac ross the ma in switc h boa rd
side of th e co nve r te r selec t ing switch. This method of in sta llin g simplifies th e co n t rol
circ uits a nd red uces t he a mo un t of switch ing a pparat us to a minimum .

No. I-A Harmonic Test Bell Set
For use in co nnec t io n with 2-A, 3-A a nd -I.-Asta nda rd har moni c co nve r te rs for testi ng

th e ad j us t ment of th e co nver te r v ih ra to rs. Ea ch ou tfit contain s th e following :
1 Oak Cabinet for mou n tin g a ppa ra t us.
-t Harmonic Rin gers acc u ra te ly tuned to 16 % . 33 7:1: . 50 a nd 66 % cycle resp ectivel y .
1 No n indu ct ive tes t resista nce.
1 Resista nce sh un t key .
1 Freq ue ncy key to switch anyone of th e -t freq uen cy ringin g cu rre n ts from t he

ha rmo nic co nver te r to t he test be ll ci rcui t.
S hipping weigh t co m ple te a pp roxima t ely 60 po unds .

No. I-B Synchromonlc Te st Bell Set
Sam e as a bo ve with -1acc urate ly tuned sy nch ro mo nic rin ger s of 30. 42. 54a nd 66 %

cycles respec t ivel y for usc in co nnection wit h 2-13. 3-B a nd 4-8 Sy nch ro monic Co nvert ers .
Sh ip ping weigh t co mple te a p p roxima t ley 60 pounds.
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Composite Multi-cycle Motor-generator

Fii. U - Composlt e ~f u1ti aCycie !\.Io tor Generat or

O Uf harmoni c co nve rte r will hand le the ent ire ringi ng load of exchanges of all ty pes
ran ging in size up to 8,000 to 10 ,000 subscribers depe nd ing up on the ca lling ra te . \Vhen
the size of the exc hange is greater than will perm it the sa fe op era tio n of one Harmonic Co n­
vert er it is the usua l prac tice to install a second conver ter se rvi ng t he a lt ernate ope ra­
tor's posit ions . The co mpo site m ult i-cy cle mot or -gen er a tor set desc ribed in th e follow­
ing par agra ph s pr ovides another method of gene rat ing ringing curre nts a t harmoni c
frequ en cies und er suc h co nd itio ns.

Th is new ty pe of ringin g machine repl aces th e olde r type of mach in e in whi ch a
mo to r was di rect coupled to four sepa rate generators whose a rma t ures were mo unted on
a com mo n shaft. Th e co mposite mult i-cycle motor-gener at or delive rs t he fou r separate
freq uenci es at four diffe rent voltages from one generator field.

Th ese mot or- gen erators r un a t 1000 R . P. M . a nd deliver 50 watts from each
windi ng a t 16;'3. 33YJ. 50 a nd 66 ;'3 cycles per sec ond a nd at 75, 100 . 135 a nd .
175 vo lts resp ectively. \Ve furnish th ese set s equipped with di rect cur rent or
single ph ase a lte rna t ing curre n t mot ors a s required . The dir ect cu rrent mot o r sets a re
dir ect co nnect ed a nd equipped with a speed governor-the alte rna t ing cu rrent moto r
se ts requi re no speed gove rnor but a re equipped wit h a direct curren t exciter gea red to
the ge ner a tor . Ma chines of this typ e are more economica l to ope ra te a nd mai ntain than
the olde r four-generator type as one revolvi ng field is used instead of four. The red uc­
tio n in numb er of bea rings. pow er losses a nd bru sh fric tio n decreases th e no load ru n­
nin g wattage from 350 in the old ty.pe to 100 watts in the new single fram e machine.

Prices a nd speci ficat ions on co mposi te mot or- gen er a tor s will be furni shed up on
a pplication. In wr iting for inf orm at ion be sure to give exac t vo ltage of power circuits,
if alte rna t ing curre nt give frequ en cy volt ag e and n umbe r of ph ases.
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