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Figure 1. Typical terminal-per -line party-line connector. 



PARTY-LINE CONNECTORS 

1. SCOPE O F  BULLETIN 813 

The connector is the only switch which can do 
nea r ly  e v e r y  job i n  es tab l i sh ing  a telephone 
connection. It responds  to  the dial, r ings the 
called par ty ,  suppl ies  t r a n s m i t t e r  cu r r en t  to  
calling and called parties, and, when conversation 
is over, re leases  the connection. Thus i t  is just 
about the most important switch in a switchtrain. 

Bulletin 807 described a simple 8-relay connec- 
t o r  with the bare  essent ials .  This bulletin 813 
describes connectors with additional relays, etc., 
to handle te rmina l -pe  r-l ine* par ty  l ines,  and 
subscr ibers  with m o r e  than one line. 

Automatic Elec t r ic  Company makes many con- 
nec to r s ,  all s l ight ly different .  T h i s  bulletin 
t r e a t s  on ly  2 c i r c u i t s  ful ly ,  but  t h e s e  a r e  
"typical" and i l lustrate  principles adequately. 

2. PARTY-LINE CONNECTOR 

connector described in bulletin 807 in  that it is 
operated by three dialed digits and requires  two 
additional relays and a minor switch. The minor 
switch, operated by the third digit, se lec ts  the 
ringing-current code and applies i t  to the proper 
side of the line. 

2.2 Seizure. When a party-line cal ler  l ifts his  
handset, his hookswitch closes the loop circuit  
and s t a r t s  a t  the c e n t r a l  office a l inef inder  
which connects h im t o  a se lec tor ,  f r o m  which 
he receives dial tone.' He then dials into selec-  
t o r ( ~ )  the f i r s t  digits of the number of the called 
s tat ion.  When he h a s  d ia led  all but  the l a s t  
th ree  digits,  the preceding  switch s e i z e s  the 
p a r t y - l i n e  c o n n e c t o r .  C o n n e c t o r  r e l a y  A 
operates. Relay B operates and grounds lead C 
which marks the connector busy to other selec- 
t o r s  and holds preceding switches i n  the train,  
operates relay C through i t s  winding #2 (if not 
already operated on seizure by ground on lead C 
from the preciding switch), and operates relay M. 

2.1 Types. Party-line connectors a r e  available 2.3 Dialing. During dialing, re lay  A re l eases  
for  code o r  harmonic  ringing. Some c i rcu i t s  with each pulse, while slow-to-release relay B 
combine both party-selection and trunk-hunting remains operated. 
a n d / o r  both loca l  s e r v i c e  and tol l  s e r v i c e  in  
one connector switch. 

Harmonic  r ing ing  ( for  which each  party- l ine 
station has a "tuned" r inger  responsive to  only 
one a - c  frequency) probably is used somewhat 
m o r e  widely than  code ringing. We use  code 
ringing for the example in this bulletin, however, 
to introduce "pick up" (S2.42). 

A typical local, terminal-per-line, code-ringing, 
ground-connected-generator, party-line connec- 
tor  circuit is shown in figure 19. This connector 
is f o r  a 5-code sys tem,  fo r  5-party l ines  with 
bridged ringing o r  10-party l ines with divided 
ringing.** This connector differs from the simple 

*Automatic Electric Company engineering notes 2030 and 
2037 cover terminal-per-STATION party lines. Engineering 
notes 2 030 is based on individual-line-type connectors 
s imi lar  to the one described in bulletin 807. Engineering 
notes 2037 is based on a connector with 4-conductor banks 
(+, -, C, and EC for each station). 

**Actually, state commissions se t  ra tes  usually for only 
4- o r  8-party lines. However, at the time a party's service 
is terminated you'll find i t  a convenience that the equipment 
provides a 5th code o r  frequency. Then you can add a new 
subsc r ibe r  to the line a t  once (keeping the line filled to 
4 o r  8 par t ies)  . . . and yet not reassign the discontinued 
number. 

2.31 F i r s t  digit ( tens select ion) .  During the 
f i rs t  digit, each time relay A releases,  i t  closes 
a circuit to the vertical magnet which s teps the 
connector wipers. At the s ta r t  of the f i r s t  step, 
vertical-off-normal spr ings V.O.N. open slow- 
release relay C winding #2 . . . . . but pulses thru 
winding #1 keep relay C operated. After the last  
pulse,  r e l a y  A r e m a i n s  ope ra t ed  and keeps  
relay C winding #1 open s o  long that  (a f te r  a 
tenth of a second o r  s o )  s low-release r e l ay  C 
"gets tired", releases, and transfers the pulsing 
circuit  to the  ro ta ry  magnet. 

2.32 Second digit (line selection).  During the 
second digi t ,  e a c h  t i m e  r e l a y  A r e l e a s e s  i t  
c loses  a c i r cu i t  to  the r o t a r y  magnet ,  which 
s teps the connector wipers .  When A r e l eases  
on the f i r s t  pulse, re lay  E opera tes  and holds 
relay M (winding #2).  During the f i r s t  ro ta ry  
step, rotary-off-normal springs R.0 .N . operate, 
and open relay M winding # 1. Slow-to-release 
relay E does not release when relay-A operates 
between pulses,  but when A r e s t o r e s  a f te r  the 
last pulse of the series,  about a tenth of a second 
later  E releases ,  and re leases  relay M, which 
t ransfers  the pulsing path t o  the minor-switch 
ro ta ry  magnet. 

2 . 3 3  Third digit (par ty selection). During the 
third digit, each time relay A releases  i t  closes. 



a c i rcui t  to the minor-switch ro tary  magnet, 
stepping the minor-switch wipers. When relay A 
re leases  on the f i r s t  pulse, relay E operates 
quickly. During the f i r s t  step, minor-switch 
off-normal springs M.S.O.N. a r e  released, and 
short-  circuit  unoperated relay F winding # l .  

2.34 B u s y  t e s t .  Minor-swi tch  off-normal 
spr ings  M.S.O.N. connect wiper C to relay H 
windings #2 and #1 in ser ies .  If the called line 
is idle, relay H does not operate. 

If the called line is busy, at the time of the 
busy test (before slow-to-release relay E 
r e s t o r e s ) ,  wiper  C will  be res t ing  on a 
grounded control lead, and 2-step relay H 
will operate halfway, closing i t s  contacts 
"X". When relay E releases, i t  connects 
ground from called-line lead C thru relay K 
contacts 9-10 and 2-3 to relay H winding #l.  
Relay H operates fully, opens the pulsing 
path, and connects busy tone back to the 
calling line. 

An idle called line has on lead C negative battery 
from the cut-off relay. 

2.4 Idle-called-line seizure.  About a tenth of 
a second  a f t e r  the l a s t  minor-switch pulse, 
relay E r e s t o r e s ,  removes  the shor t  circuit  
from relay F winding #1, and connects relay CO 
to relay L winding #l.  

Relay F operates, opens the pulsing path, and, 
in our example (figure 19), if the last digit i s  an 
even* number, operates relay M. 

If operated, relay M would transfer relay K 
to the  +wiper, and, more  important, would 
swing the  ringing-generator lead toward 
the -wiper. 

2.41 Cutting off called-line line relay. Line- 
equipment cut-off relay CO operates immediktely, 
followed by slow-to-operate re lay  L. Cut-off 
relay CO cuts off the line relay so  the line relay 
will neither interfere with ringing nor operate 
when the called par ty  answers .  (That is why 
relay L is made slow to operate: so the line 
r e l ay  wi l l  have  been cut  off before  ringing 
current is applied to the line.) 

* T h e  p u r p o s e  of 
t h u s  a l t e r n a t i n g  t h e  
p a r t i e s  ( o d d = +  a n d  
e v e n = - )  is to e q u a l -  - 
ize  the  c a p a c i t a n c e -  
t o - g r o u n d  o n  t h e  2 - T 
s i d e s  of a  d i v i d e d -  + 
r i n g i n g  p a r t y  l i n e  

- 
when p l a n t - a s s i g n -  1 L 
ment c le rks  asslgn 
par ty  telephone num- 
b e r s  i n  l o g i c a l  -1 ,  
- 2 ,  - 3 ,  - 4  o r d e r .  

Figure 2.  Standard codes for 10-party divided ringing. 

When relay L operates, it locks, short-circuits 
i ts  own winding #1 to ground wiper C directly, 
grounds lead R.M. START to s t a r t  the ringing 
machine, connects relay K to the called line, 
and, in our  example ( c ~ d e  ringing**), connects 
relay C to  the PICK-UP lead. 

2.42 P ick-up  (code ringing only).  F o r  o u r  
study-example, le t  u s  assume the directory-  
number  f ina l  digit was  "3". According to 
f igure 2 and  f igure  3, th is  ca l l s  f o r  4 s h o r t  
r ings.  P robab ly  "our" ca l l  is not the only 
call going thru the central  office at this time; 
most  l ike ly  o the r  ca l l s  a r e  in p r o g r e s s  and 
already will have star ted the ringing machine. 

It is quite possible, for example, that the 
moment "our" connector relay L operated, 
the ringing in te r rup te r  was  a t  that point 
in i t s  cycle where i t  had just sent out the 
f i r s t  2 of the  4 s h o r t  r i n g s  f o r  code 3. 
If we were to connect the ringing machine 
to o u r  c a l l e d  line r igh t  away,  only the 
remaining 2 short rings would go out during 
the f i r s t  ringing cycle, and [instead of our 
party " 3 ' ' ]  party "2" would think he was 
being rung. Whether he answered by mistake 
o r  not ,  i t  c e r t a i n l y  would be confusing 
and annoying . . . so  we obviate this with 
"pick up". 

The next time i t  is about to s t a r t  a new s e r i e s  
of complete rings, the ringing interrupter sends 
for about a second a ground pulse on the PICK- 
UP lead (figure 3). 

**If we had  h a r m o n i c  r ing ing  . . . which,  by the  way, is 
m o r e  u s u a l  . . . t h e  P I C K - U P  l e a d  would b e  grounded  
p e r m a n e n t l y ,  and r e l a y  C would o p e r a t e  i m m e d i a t e l y .  f 
Although harmonic ringing is more  usual,  we have chosen ' - -  
to wrl te  the party-line section of thls booklet around coded 
nnging, because then we can teach the "pick-up'' principle, 
and make the  booklet m o r e  educational. 



2.43 Ringing. Connector r e l ay  C operates ,  
locks. dis connects i tself  f r o m  the PICK-UP - 

lead, sends  ring-back tone to the cal ler ,  and 
connects  the r ing ing  machine  to the  called 
line. 

The heavy line in figure 3, an example based 
on "divided' ' (earth- return) ringing, shows how 
(after r e l ay  C has  operated) ringing-machine 
i n t e r r u p t e r  cam-lobe s connect  'the r inging 
generator  to the  called line according t o  the 
required code. (250S2 resistor  A limits current 
so  that if the connector wipers were on a faulty 
[grounded] line, the generator wouldn't be short- 
c i rcui ted  n o r  overheated.)  Ringing cur ren t  
completes i t s  path f r o m  the r inger,  thru the 
earth,  back to the central-office generator .  

If the ringer and i t s  capacitor were "bridged" 
(=connected a c r o s s  the two wires  of the line, 
without earth return, a s  in figure 17), the ringer 
circuit would be completed thru relay K and the 
central-office battery. It is for this case  that 
relay K is made slow to operate . . . to prevent 
it f rom being operated by half-cycles of a l ter -  
nating (ringing) current. Meanwhile, the ringer 
capacitor keeps direct  (battery) current  f rom 
flowing thru relay K. 

2.5 Called party answers; ringing cut off. When 
the called party answers, his hookswitch (figure 
3) does  away with the r inger -capac i to r  path 
(which was f o r  a.c. only), and the  hookswitch 
closes a direct-current  circuit f r om -battery 
thru re lay  K winding # I ;  the  ca l led  line; the 
called-telephone t ransmi t t e r ,  induction coil, 
and hookswitch; the  o t h e r  s ide  of the called 
line; and thru the code cam springs, either thru 
the generator and thence to ground (+battery), 
or  directly to ground (+battery). 

This d i rec t  cur ren t  th ru  re lay  K winding #1 
closes relay K contacts X. Relay K winding #2 
operates relay K completely, removes ground 
from the R.M. START lead to stop the ringing 
machine, releases relay C, disconnects ringing 
cu r r en t  f r o m  the  ca l l ed  line, and switches 
the called line th ru  to  battery-feed r e l ay  D. 

Resis tor  B makes  r e l ay  C quick to re lease ,  
and, during release of C, limits current  (from 
ground thm relay B contacts 8-9 and thru relay C 
momentarily "bunched" contacts 8-9-10) fed 
back on the PICK-UP lead to less  than the non- 
operate current of any waiting pick-up relays 
of o ther  connectors.  Relay C r e s to r e s ,  and 
disconnects ring-back tone. 

Figwe 3. Pick up (for code ringing only). The next time i t  i s  about to start a new complete series of code rings, the 
ringing interrupter sends for about %second a ground pulse on the PICK-UP lead. Heavy line shows ringing circuit. 



Relay D supp l i e s  t r a n s m i t t e r  cu r ren t  t o  the  
cal led p a r t y ;  o p e r a t e s ;  i f  the  connector  h a s  
usual  l a s t -pa r ty - re lease  wiring, connects an 
additional ground to hold re l ays  K and L; and 
reverses the polarity* of the transmitter current 
fed f r o m  relay A toward the  caller.  

2.6 Conversation. Relay A supplies transmitter 
current to the caller, and relay D supplies trans- 
mitter current to the called party. Relay A holds 
relay B, which keeps ground on control lead C 
to hold: 

The ca l ler ' s  line-equipment cut-off re lay  

Linefinder 

Relay L keeps  ground on wiper  C to hold the 
called l ine 's  cut-off relay. 

2.7 Release. The connector may be arranged 
fo r  ei ther  of two types of re lease .  

With r e l a y  D sp r ing  5 connected a s  shown in 
f igure 19, the connector is held until both the 
ca l ler  and the  called pa r ty  hang up. Thus we 
s a y  the connector is ar ranged fo r  "last-party 
release".  This  is usual. 

If r e l a y  D s p r i n g  5 is disconnected,  the  
ca l l ed  p a r t y  can  do nothing t o  hold the 
connector, the connector releases when the 
cal ler  hangs up, and we say  i t  is 'arranged 
for  "calling-party release". Calling-party 
r e l e a s e  is l e s s  usual .  It is found only - 

*For most calls, this battery reversal is  of no significance. 
It has a useful function in these cases: 

(1) If the call i s  from a paystation, i t  results in collection 
of the charge for the call. 

( 2 )  In a measured-service o r  message-rate exchange, i t  
causes the completed call to be counted. 

(3) If the call is from an operator, it gives her ''off-hook'' 
(dark) supervision. 

(1) Where all lines have "lock-out" [see 
bulletin 82 1 1, 

(2 ) Where trunks from nearby towns come - 
directly into incoming connectors [no 
selectors].** 

Assuming last -party release, figure 19 indicates 
the sequence of operat ion and r e l e a s e  of the 
relays and off -normal springs of the connector 
when the caller is the first  to hang up. (Etiquette 
recommends that the called party should hang 
up after  the caller.) 

When the ca l l e r  hangs up, r e l a y  A r e l e a s e s ,  
and operates relay E. When re lay  B releases,  
i t  opens  the  circuit  of s low-re lease  r e l ay  E,  
and removes ground from lead C. The preceding 
swi tches  r e l e a s e .  S low- to - re lease  r e l a y  E 
remains operated a moment. Then i t  releases,  
and connects ground from relay L contacts 3T-4T 
thru relay E contacts 5-4, relay H contacts 9 -10 
and 2-1, and relay K 125D winding, to lead C to 
mark  the connector a s  "busy" - -  not able yet 
to accept another call. 

Next,  the  ca l l ed  p a r t y  h a n g s  up, r e l e a s i n g  
relay D. Relay D contacts 5-4 release relay M 
(if o p e r a t e d )  and r e l a y s  K and L. Re lay  D 
contacts 2-1 operate the minor-switch re lease  
magnet and the Strowger-switch release magnet. 
R e s t o r i n g ,  the  m i n o r  swi tch  opens  i t s  own 
r e l e a s e - m a g n e t  c i r c u i t ,  and a l s o  r e l e a s e s  
relay F. When the Strowger-switch shaft drops 
to i t s  normal position, it operates the vert ical  
off-normal spr ings  V.O.N.: spr ings  1-2 open 
the r e l e a s e  -magnet  c i rcui t ,  and s p r i n g s  3-4 
connect -battery thru relay C 500Q winding #2  
to l ead  C to te l l  ba t tery-searching s e l e c t o r s  
this connector is ready to handle another call. 

**Altho P-A-X's do not use these  frequency-selecting 
party-line connectors, a P-A-X of under 100 lines [=no 
selectors] using fan-tail plunger lineswitches needs calling- 
party release too. 



SERVICE TO PRIVATE BRANCH EXCHANGES 

Inset: How radio-type 
1200Q 1-watt resistors 

(for figures 9, 14, 20, etc.), 
supported by their leads, 

mount on the 
bank terminal block. 

Figwe 4. Right-hand end of a shelf of trunk-hunting connectors for night-line service. 
The local connectors at the left have 11 relays each, as mentioned on page 8. 

The connectors at the center, with 13 relays each, are combination local-and-toll trunk-hunting connectors. 
At the right is the bank terminal block, at which all strapping (figure 9 in  this case) i s  done. 

3. TRUNKrHUNTING CONNECTORS 

3.1 In t roduc t ion .  T h e  preceding chapter  
d iscussed connectors to handle subscr ibers  
who s h a r e  a line. These next 3 chapters dis- 
cus s  connec to r s  which ' se rve  subsc r ibe r s ,  
each of whom has the exclusive use of several  
line s . 
Each mul t i - l ine  s u b s c r i b e r  usually* h a s  a 
switchboard of i t s  own, to which a r e  brought 
the "outside" l ines  o r  t runks ,  and a lso  the 
station lines of the internal organization. Thus 
the subscr iber  has a private branch exchange 
(abbreviated P.B.X.), the trunks and stations 
of which can be interconnected a s  required.  

The equipment of the operating telephone com- 
pany should not compel a calling subscr iber  
to t r y  dialing a s e r i e s  of numbers, a l l  serving 
the same multi-line subscriber, in an effort to 
find an idle trunk or  line. The directory should 
list but one telephone number for the multi-line 
subscr iber ,  and the central  office must be so 
equipped that i f  th i s  directory-listed number 

is dialed, and is busy, the connector will take 
the initiative to hunt for an idle line amongst 
the remaining circuits to the called establish- 
ment. This requires, of course, that the several 
lines must be connected to adjoining o r  consecu- 
tive bank-contact positions. 

Circuit variations a r i s e  f rom four questions: 

How shal l  the consecutive-line group be 
marked in the connector banks ? (See S3.2 .) 

Shall the connectors hunt during the hours 
the P.B.X. switchboard is not attended, and 
"night connections" are set up? (See S3.21.) 

Does any P.B.X. subscriber have more than 
the t.en t runk l ines  which r ep re sen t  the 
normal capacity of one level of a connector- 
switch bank? (See 45.) 

Does the operating telephone company have 
enough multi-line subscribers torwarrant 
assigning a whole special connector group 
to them? ** 

*Sometimes,  as for  example  at a s m a l l  r e ta i l  s to re ,  
there may merely be a couple of order-taking telephones. 

**If not, Automatic Electric Company can supply connectors 
which COMBINE both the party-line and the trunk-hunting 
functions i n  every connect0 r .  



Figure 5. Five consecutive line numbers 
(43, 44, 45, 46, and 47) 

i n  the banks of a connector. 

3.2 Bank-marking patterns. A P .B.X. group 
bank-marking circuit pattern developed in 191'8 
was so well conceived that it  continues in use 
today in many Strowger trunk-hunting conne c - 
tors. A fourth lead, the "extra control" lead, 
abbreviated EC, i s  required for each line in the 
trunk-hunting connector banks. Control lead C 
and extra  control lead EC a r e  strapped on all 
lines i n  a P.B.X. trunk group, except the last  
line in the group. F o r  the five lines in figure 5, 
this is shown schematically in figure 6. The 
task of s t rapping leads  C and EC i s  actually 
simpler than the schematic of figure 6 suggests. 
Both leads a r e  multipled throughout all banks 
on a shelf,  and strapping is done a t  the shelf 
bank t e rmina l  block (figure 4) only once fo r  
each line. 

The trunk-hunting feature of these connectors 
usually requires two additional relays in each 
connector: if the regu la r  connectors in the 
cen t ra l  office have eight re lays ,  the trunk- 
hunting connectors will have ten relays. If any.,-- 
line (such as 43, f i r s t  in the group in figure 5); 
is dialed and is idle, the connector seizes the 
line in the usual way, namely by grounding lead C 
to operate the cut-off relay of the called line. 
Because leads C and EC of line 43 a re  strapped, 
in grounding lead C the connector grounds also 
lead EC a t  every bank multiple appearance of 
line 43. If, now, ano ther  s u b s c r i b e r  d ia ls  
line 43, during dialing of the l as t  digit 3, the 
second connector t e s t s  lead C of line 43 and 
finds i t  busy. Lead EC being grounded, relay- 
interrupted rotary stepping takes place. During 
this automatic rotary stepping, the connector, 
seeking an idle line, looks for absence of ground 
on lead C, and each grounded contact EC causes 
another rotary step to be taken. If all  lines in the 
group a r e  busy, the wipers step to the last line 
in t he  group.  T h e r e  lead EC  i s  open so no 
further steps are1 taken, and ground on lead C 
causes busy tone to be  returned to the calling 
party. 

3.21 Night service .  Let  us now assume five 
o'clock has  come, the "night connections" 
shown in f igure 8 have been put up, and the  
P.B .X. operator has gone home. A call to 43 
will ring the night watchman, who cgn inform 
cal lers  that the establishment opens a t  such- 
and-such time the next morning, can give out: 
home numbers for urgent calls, etc. If; however, 
two calls a r e  made to 43 in close succession, 
the f i r s t  wil l  busy 43, the connector fo r  the 
second call will hunt past 43 and ring 44, and 
perhaps no one will answer. Again, perhaps the 
manager is working af ter  hours, and has told 
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Figure 6. The mast common pattern for 100-line connectors. Leads C and EC of all lines in the group, except the last, are strapped. 

CONNECTOR NO. I CONNECTOR NO. 2 
500 

I I 

1 I - BRIDGE CUT-OFF 
C- - 

T T T  
7 L - -  - - T T  T T L - - -  RELAYS 

- - - - - - - - - - -  - - - - - - - - - -  + - - - - -  - - - - -  - - ' n- -- 
5 CONSECUTNE LINES MULTIPLE OF 5 

CONSECUTIVE LINES 

Figure 7. The pattern for 200-line connectors. No special marking on any line used for telephone conversations, but a line i s  wasted. 



I ? NIGHT NO. 43(OR 21) 

I I MANAGER 
NlGHT N 0 . 4 4  (OR 36) 

DIRECTORY-LISTED NUMBER 

I 
SHIPPING CLERK 
NIGHT NO. 4 5  (OR 14) 

0 0 1 TRUNK JACKS 
1 NIGHT CONNECTIONS 

/ 

PUBLIC EXCHANGE PRIVATE BRANCH EXCHANGE 
DIRECTORY-LISTED NUMBER3'43* 

F i g w e  8. Night connections at a private branch exchange. 

people he can be reached during the evening 
on 44. If meanwhile he calls out, busying 44, 
a call  to 44 finds the line busy, the connector 
hunts past 44, and 45 will be rung. The station 
on l ine 45 probably is in another par t  of the 
building and goes unanswered, o r  is answered 
by the shipping clerk who must ask the caller 
(who may  be a t  a paystation! ) to hang up and 
call again la ter .  Inasmuch as night calls a r e  
infrequent, little difficulty arises, and for years 
most operating telephone companies have found 
the sy s t em of f igure 6 entirely sat isfactory.  

If the problem locally is serious, however, two 
solutions a r e  possible. Simplest is the case  
of jus t  one individual  who works  over t ime  
frequently, and wishes his  callers to get busy 
tone when his telephone is in use; he should be 
plugged into the l as t  line in the P.B.X. trunk 
group, 47 in figure 8. 

But perhaps  severa l  people work af ter  hours 
in widely separated departments. In this case, 
assign an additional connector terminal to each 
line requiring night service. The second set  of 
numbers cam be assigned at random. Disconnect 
the line and cut -off relays of the second terminal 
numbers. If the second numbers a r e  on a trunk- 
hunting connector shelf, none of thei r  leads C 
and E C  a r e  s t rapped .  Thus  a l l  the  second 

numbers appear in effect a s  the l a s t  line of a 
one-line group,  and,  i f  busy,  cannot cause  
hunting, but will return busy tone. Again using 
figure 8, if  the manager dials 21 from his home, 
he is s u r e  e i ther  to ring the  night watchman 
o r  t o  h e a r  busy  tone. If the  m a n a g e r  te l ls  
people to call him on 36 at night, they will get 
him or  busy tone; they will never get the shipping 
clerk. However, the telephone company must 
give up two se t s  of numbers, and each P.B.X. 
station user must ask his most frequent callers 
to r e m e m b e r  two d i s s i m i l a r  number s ,  o r  
have a separate night listing in  the directory. 

The l im i t ed  suitabil i ty of f igure  6 to night 
service led to the introduction i n  1932 of the 
bank-marking circuit pattern of figure 9. This, 
too, uses a fourth bank contact for extra control 
lead EC, for each P.B.X. trunk line. The first line 
in a trunk group has leads C and EC strapped.* 
Subsequent lines in the group have lead EC open, 
except the las t  line in  the group which has a 
1,200fi resistor permanently connected between 
leads C and EC . 

*For some circuits, first-line bank contact EC is connected 
permanently to ground. 

CONNECTOR NO. I CONNECTOR NO. 2 

1 1200w BRIDGE CUT-OFF 
E C - - . C ~ - - -  --, --.El - - ,  RELAYS 

5 CONSECUTIVE LINES MULTIPLE OF 5 1 - 
CONSECUTIVE LINES 7 

Figure 9. A pattern for 100-line connectors wi th  night-line service and for level-hunting connectors. 



The bank wiring of figure 9 usually requires  
three additional relays in the connector: if the 
regular connectors in the central  office have 
eight relays, the trunk-hunting connectors will 
have eleven re lays .  If any line (such a s  43, 
f i rs t  in  the group in figure 5) is dialed, and is 
idle, the connector seizes the line in the usual 
way, namely by grounding lead C to operate the 
cut -off relay of the called line. If now another 
subscr iber  dials line 43, during dialing of the 
last digit, 3, the second connector tests  lead C 
of line 43, finds i t  busy, and then tests  lead EC. 
Lead E C  being grounded, re lay- interrupted 
rotary stepping takes place. During this auto- 
matic rotary stepping, the connector operates 
on the battery-searching. principle, looking for 
negative bat tery  th ru  the unoperated cut-off 
relay of an  idle line. If all lines in the group 
a r e  busy, the wipers step to the last line in the 
group. There,  ground (from lead C) thru high 
resistance (1,200a) marks  lead EC to prevent 
further steps, and the ground on lead C causes 
busy tone to be returned to the calling party. 

Comparing figure 6 and figure 9, we notice that 
in f igure 6 l ines in the middle of a group a r e  
marked the same a s  the f i r s t  line of a group, 

and cause hunting, whereas in figure 9 lines in 
the middle of a group lack marking, just a s  do 
lines not in a group, and cannot cause hunting. 
Thus, if any line in the group except the first is 
dialed, the connector wipers have no opportunity ".., 
to come to res t  on the f i rs t  line, and the con- $ 
nector does not set  itself for hunting. If a caller 
dials directly any line (other than the f irst)  i n  a 
group, he will e i ther  ring the line number he 
dialed, o r  will hear  busy tone; the connector 
will not a t t emp t  to complete h i s  cal l  over  
another line in the group. 

This sort  of connector is recommended where 
special attention to night service is desired, a s  
all terminals of the group except the f irst  one 
may be used for  night listing. It is sometimes 
re fe r red  to a s  a "night-service" o r  "pilot- 
number" connector.  If the cal ler  dials the 
r egu l a r  d i r ec to ry - l i s t ed  "pilot" daytime 
number, and it  is busy, the connector sets itself 
to hunt; i f  any other  number than the f i r s t  in 
the group is dialed, as a t  night, the connector 
will not hunt. Such connectors make unnecessary 
the assignment of the extra  terminals shown 
dotted in figure 8. It is such a connector we'll 
study in $4. 



TYPICAL TRUNK-HUNTING CONNECTOR 

4. OPERATION O F  A TYPICAL TRUNK- 
HUNTING CONNECTOR 

Figure 20 is the circuit of a typical trunk-hunting 
connector with a chart illustrating the sequence 
of operation of the re lays  when a call  is made 
to the f irs t  o r  "pilot" number. The t ime chart 
i l l u s t r a t e s  automat ic  t runk hunting when the 
f i r s t  3 l i n e s  of a g roup  a r e  busy.  F i g u r e  9 
shows the bank-marking ar rangement  and the 
wiring of a l eve l  containing a trunk-hunting 
group of this connector. When the pilot number 
is dialed and found busy, the connector will hunt 
until i t  connects to an idle line. When a number 
of t h e  g roup  o t h e r  than  t h e  pilot n u m b e r  is 
dialed and found busy, the connector does not 
hunt but returns busy tone to the  calling party. 
Thus any number other  than the pilot number 
may s e r v e  a s  a night number. 

4.1 Seizure. When a ca l ler  lifts his handset, 
his hookswitch closes the loop circuit, and s tar t s  

, at the central office a linefinder which connects 
3him to a selector,  f rom which he receives dial 

tone. He then d ia ls .  When he  h a s  dialed a l l  
but the l a s t  two digi ts ,  the  preceding switch 
s e i z e s  the  c o n n e c t o r .  Connec to r  r e l a y  A 
operates. Relay B operates and grounds lead C 
which marks the connector busy to other selec- 
t o r s  and holds the preceding switch train,  and 
(if C w a s  not a l ready opera ted  on s e i z u r e  by 
ground f r o m  the preceding swi tch)  o p e r a t e s  
relay C . 
4 . 2  During dialing re l ay  A re leases  
with each pulse, but s low-to-re lease  r e l ay  B 
remains operated. 

4.21 F i r s t  digit. Each t ime A re leases  during 
the f i r s t  digit, i t  operates the vert ical  magnet, 
causing the connector wipers to make a vertical 
step. During the f i r s t  step, the V.O.N. springs 
release,  and open relay C winding # 2 .  Pu l ses  
f r o m  r e l a y  A th ru  winding #1 keep slow-to-  
re lease  relay C operated. After the las$ pulse 
of t h e  s e r i e s ,  r e l a y  A s t a y s  opera ted ,  and 
re lay  C r e l e a s e ? ,  and t r a n s f e r s  the  pulsing 
circuit to  the ro tary  magnet. 

4.22 Second digit. Each time A releases during 
',the second digit, i t  operates the ro tary  magnet, 

/causing the connector wipers to make a ro tary  
s tep.  Relay E ope ra t e s  on the first pulse,  
connecting wiper C to relay Z. Slow-to-release 

r e l a y  E wi l l  r e m a i n  o p e r a t e d  dur ing dial- 
controlled rotary stepping. 

At the end of the second digit, the wipers a re  
on the dialed line. The connector encounters 
one of four se t s  of conditions: 

NUMBER DIALED OTHER I.,INES SEE 
DLALED LINE IN GROUP 

Individual o r  
pilot number 

Idle 

Individual Busy - 
number 

Pilot number Busy A line is idle 54.5 

Pilot number Busy All lines busy 54.6 

4.3 C a l l e d  n u m b e r  idle.  If t h e  dialed line 
is idle,  wiper C encounters -battery; re lay  Z 
will  not  o p e r a t e .  When A r e o p e r a t e s  af ter  
the l a s t  p u l s e ,  i t  opens  the  c i r c u i t s  of the 
rotary magnet and of slow-to-release relay E. 
Relay E ,  re leas ing,  connects -bat tery f rom 
the called-line cut-off re lay  and via wiper C 
to re lay  J. 

Relay J opera tes ,  locks, grounds wiper C to 
operate the called-line cut-off relay and to mark 
the called line busy, and operates relay H. Relay 
H grounds  the  R.M. START lead to s t a r t  the 
r inging m a c h i n e ,  connects  r inging c u r r e n t  
(thru re lay  F) to  the called line, and connects 
ring-back tone to the calling line. 

4.4 Called line busy -- Individual line (o r  in a 
group, but not the f i r s t  in the group). 

The characteristics of this series of operations are: 
Relay Z operates for a short time, and then restores. 
Relay K does not operate at all. 
Relay G locks thru winding #2, only. 

If a n  individual line is dialed and found busy, 
wiper C encounters ground, and relay Z operates. 
When A reoperates after the last pulse, it opens 
the circuits of the rotary magnet and of slow-to- 
release relay E. Relay E, releasing, disconnects 
wiper  C f r o m  s low- to - re lease  r e l a y  Z, and 
opera tes  re lay  G .  Relay G locks (winding #2  
only). Relay Z releases and connects busy tone 
to the calling line. 



K 

(2-step relay) 

Figure 10. Wipers have just been dialed to first line in group. I t  is  busy. 
2-step relay K operates contacts IT-2T innediately. 

When slow-release relay E restores, relay K will operate completely, and lock. 

4.5 Called line (first  line in  a group) is busy - -  
Subsequent line idle. 

The characteristics of this series of operations are: 
Relays Z and K operate; remain operated until idle line i s  found. 
Relay G operates and releases (rotary-interrupter relay). 

If t h e  p i lo t  n u m b e r  w a s  d ia led  and is busy,  
wipers C and EC res t  on grounded bank contacts 
( f igure  10) .  Ground f r o m  w i p e r  C o p e r a t e s  
re lay  2. Ground f r o m  wiper E C  th ru  re l ay  K 
hig.h- r e s i s  t a n c e  non- induct ive  winding # 2  
magnetizes relay K winding #1 feebly; relay K 
c loses  i t s  contacts  "X" only. S low-re lease  

Figure 11. Relay G and the rotary magnet step the wipers, 
relay-interrupted, across other busy lines. 

When wi er C finds -battery of first idle line, 
relay J wi& operate and stap the rotary stepping. 
- 

relay E re leases ,  operates re lay  G ,  connects 
to relay K winding #1 a direct ground which le ts  , 
relay K operate completely and lock, and (figure 
20) connects relay J to wiper C. Altho figure 10 
shows re lay  E opening the circuit  of r e l ay  Z, 
r e l ay  Z is slow to  r e l ease ,  and operation of 

I 

r e l ay  K ( f igure  11) keeps  r e l a y  Z operated.  

With re l ays  K, Z, and G operated (figure ll), 
the r o t a r y  magnet  ge ts  energized and s t e p s  
the wipers away f rom the busy "pilotJ' number. 
Relay Z, in  pa ra l l e l  with the rotary magnet,  ' 

is kept operated. As the wipers come to  r e s t  
on the bank contacts of the second line in the 
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All lines o f  group ore  b u s y  

- 1 
I 
I 
I 
I 

I I 

I Another connector ' 
Z L - - - - - - - - - - - -  J 

Figwe 12. All lines in the group are busy. 
Ground on bank-contact E C ,  holding relay G, revents rotary magnet from stepping the wipers beyond this group. 

Slow-release relay Z final1 will fall 1 ack, release the rotary magnet, and connect busy tone. 
&lay G will be held thru both its windings. 

group, rotary-magnet in ter rupter  springs 1 - 2  
open the  circuit  of s low-re lease  re lay  Z, and 
rotary-magnet interrupter  springs 3-4 release 
relay G. Relay'G opens the circuit of the rotary 
magnet. 

Notice (figure 11) that +connected re l ay  J and 
wiper C test line bank contact C not for absence 
of ground, but for  -battery; the connector does 
i t s  automatic rotary hunting on a purely battery- 
sea rch ing  b a s i s .  Hunting will  continue until  
-battery on an idle-line bank contact C operates 
relay J. 

In our example (figure 11, q ipers  on busy second 
line, fourth line idle), the following things happen 
in l e s s  t ime  than i t  t a k e s  to r ead  about them: 

4.6 A l l  l i n e s  in  a P .B.X. g roup  a r e  busy.  

The characteristics of this series of operations are: 
Relay Z operates, remains operated during hunting; releases. 
Relay K operates; remains operated until caller hangs up. 
Relay G operates and releases during hunting 

(interrupter relay for rotary magnet), 
and finally i s  held thru both windings # I  and #2. 

If the  pilot number  is dialed and found busy, 
the connector  will hunt f o r  an id le  l ine a s  in 
$4.5. When the connector has  hunted thru  a l l  
lines in  the P.B.X. group and ar r ives  a t  the last  
line ( f igure  12), ground f r o m  busy- las t - l ine  
lead C thru a resistor  is picked up by wiper EC, 
and holds r e l a y  G (winding # I ) .  So, even tho 
rotary-magnet interrupter springs 3-4 open relay 
G winding #2 as in $4.5, relay G cannot release. 

Re lease  of r o t a r y  magnet  r e o p e r a t e s  G, Meanwhile, r e l a y  G keeps the r o t a r y  magnet 
energized, and rotary-magnet interrupter springs 

Re lay  G r e o p e r a t e s  the  r o t a r y  magnet ,  1-2 stay open s o  long that slow-release relay Z 
s t e p p i n g  t h e  w i p e r s  t o  the  t h i r d  line, is forced to  re lease .  Relay Z contacts 10-1 1 
where the hold r e l a y  G operated.  Relay Z contacts  7 - 8  

re lease  the ro tary  magnet, leaving the wipers 
Rotary-interrupter springs re lease  G, and at res t  on the busy last line. Rotary-interrupter 

s p r i n g s  3 - 4  r e c l o s e  the c i r c u i t  of r e l a y  G 
R e f a y  G r e l e a s e s  t h e  r o t a r y  magnet .  winding #2.  Relay Z contacts  1 - 2  send  busy 

tone to the cal ler .  
Release of rotary magnet reoperates G, and 

*Relay J was already partially magnetized (to insure fast 
the rotary magnet' operation a arrival at idle line) when relay B first operated, 

s t epp ing  t h e  w i p e r s  t o  t h e  f o u r t h  line. and relav B contacts 8-9 ( f imre  20) closed a circuit thru 
the 3500h of res is tors  B andY~ to "ire-energizeu relay J 

At the fourth line. -battery thru cut-off relav CQ winding #2. 

! operates relay J quickly*," and the rotary - g e t  A rectifier in se r i es  with relay J winding #1 (figure 11) 

and all the relays of figure 11 prevents operation of relay J if wiper C passes over a busy 
message-rate line with a rneter being operated by booster 

The rings the fourth line battery (see Linefinder bulletin 821 - -  page 1 4  $4.41 and 
a s  in $4.3. figure 18, i f  you have the May 1955 edition). 



Figure 13. Normal-~ost  springs. 
Arrows show cam lugs bent 90° to operate 

left normal-post springs when wiper-shaft i s  opposite 
or cut in on level 2 or 3. 



4.7 Ringing called party. When relay J operates 
($4.3 o r  §4.5), i t  opera tes  i t s  wiper-closing 
slave, relay H, which grounds lead R.M. St. t o  
s t a r t  the  r ing ing  machine  ( f i gu re  20), and 

-'rs(figure 18) connects the Gen. & Bat. lead (thru 
<;relay F) to the -line and the Gen. Grd.  re turn  
lead to the +line. 

A capaci tor  in . se r ies  with the called par ty ' s  
r i nge r  ( f igure  18)  i f  an  individual l ine,  o r  a 
capac i to r  i n  s e r i e s  with the P.B.X. t runk-  
circuit  ring-up relay prevents battery di rect  
current from flowing thru relay F, and relay F, 
being slow to  operate,  cannot be operated by 
brief spurts of half-cycles of alternating ringing 
current. 

4.8 Called line answers. Answer of the called 
number substitutes fo r  the c a ~ a c i t o r  circuit a 
bridge which d raws  d i rec t  c;rrent f r o m  the 
central-office battery th ru  re lay  F. Relay F 
closes i t s  contacts "X", locks, operates fully, 
cuts off the ringing, and extends the called line 
thru to relay D. Relay D supplies t ransmit ter  
current  toward the called line, and operates .  
Usually, relay D reverses polarity* of the trans-  
mit ter  current  supplied the caller.  

If the  P .B .X. cal led is one to which the 
telephone company connects  the ca l l e r  
f r e e  of cha rge ,  such  a s  t he  telephone- 
company bus ine s s  office,  the  police o r  
f ire department, etc., a l l  10 lines on that 
connector level  will have been r e se rved  
for f r e e  service .  If the switch shaft was 
dialed to  that level  (§4.21), normal-post  
s p r i n g s  ( f igure  13)  wil l  have operated,  
and operation now of r e l ay  D (f igure 20) 
will not reverse polarity of the transmitter 
current supplied the caller .  

Relay D contacts 4-5 provide an additional path 
to hold relays F, H, and J, thus giving us last-  
party release.  

4.9 Release.  Relays F, H, and J can be held 
by ei ther the caller  ( re lay  B contacts 8-9) o r  

the called party (relay D contacts 4-5), and the 
release-magnet circuit passes thru both relay B 
(contacts 1-2) and relay D (contacts 1-2). The 
connector cannot r e l e a s e  unti l  both par t i e s  
have hung up . . . . i.e., un t i l  the l a s t  of the 
2 parties to the conversation has hung up. We 
say  t he  connector  is wi red  for  " las t -par ty  
release". 

Etiquette recommends that the cal ler  hang up 
f i rs t  (i.e., the called party should not hang up 
until  the c a l l e r  shows he h a s  completed all 
pu rpose s  of h i s  ca l l ) .  A moment  a f t e r  the 
caller hangs up, slow-release relay B releases, 
removing ground f rom lead C. This  releases 
the caller 's cut-off relay, the linefinder, and all 
intervening selectors. (Even tho the connector 
i tself  does  not r e l e a s e ,  the c a l l e r ' s  l ine is 
disconnected, and he is f r ee  to make another 
call right away.) 

When the called party hangs up, relay D releases, 
re leases  relays F ,  H, and J, and operates the 
release magnet. Release of relay H disconnects 
the wipers, so  they a r e  electrically "dead" a s  
they sweep over earlier lines on the ,level, while 
they rotate to the left and off the bank. 

When the wiper-shaft drops down to its normal 
posi t ion,  ve r t i c a l -o f f -no rma l  s p r i n g s  1-2 
open the  c i rcu i t  of the  r e l e a s e  magnet ,  and 
vertical-off-normal springs 3-4 connect -battery 
(thru relay C winaing #2)  to lead C to mark this 
connector idle and available for  another call. 

*For most calls, this battery reversal is of no significance. 
It has a useful function in these cases: 

(1) If the call is from a paystation, i t  results in collection 
of the charge for the call. 

(2) In a measured-service o r  message-rate exchange, i t  
causes the completed call to  be counted, 

( 3 )  If the call is from an operator, it gives he r  "off-hook" 
(dark) supervision. 



LEVEL-HUNTING 

5. LEVE L-HUNTING CONNECTORS 

Level-hunting connectors have been made in 
one fo rm o r  another fo r  over thirty years,  but 
they a r e  not s o  well known a s  they should be. 

Figure 14. Typical level-hunting connector. 

A typical  modern level-hunting connector is 
shown i n  f igure  14 .  I t  can r e a c h  f r o m  one 
s ing le  l ine  t o  a group of one hundred l ines.  
A ca l l ing  s u b s c r i b e r  d ia ls  i t s  wipers  to the 
di rectory  ' 'pilot" number (the f i r s t  terminal)  
of a ca l l ed  P.B.X. s u b s c r i b e r .  If that  f i r s t  
line is busy  and bank mark ings  indicate the 
ca l l ed  s u b s c r i b e r  h a s  addi t ional  l ines,  the 
level-hunting connector hunts a c ro s s  them all  
until an idle circuit is found. 

Twenty trunks in the banks of a level-hunting 
connector might be a r ranged  a s  i n  the lower 
part of figure 15, the directory number being 2 3. 

A level -hunt ing connec tor  can hunt a c r o s s  
consecutively numbered l ines no mat te r  how 
many levels  they occupy. The upper par t  of 
f i gu r e  1 5  shows a poss ib le  grouping, in the 
banks of a level-hunting connector, of the lines 
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for a subscriber with thirty-seven P.B.X. trunks, 
terminals 51 thru 87, accessible by dialing the 
directory-listed pilot number 51. 

Level-hunting connectors a r e  only slightly more 
expensive than the more  conventional single - 
level  t runk-hunt ing  connec tors .  Ord ina ry  
single - l eve l  t runk-hunting .connectors with 
night service using bank markings per figure 9 
require,  as previously stated, eleven relays;  
a s  seen  in  f igure  14, ordinary  level-hunting 
connectors require  twelve relays - -  only one 
relay more.  

The operating company might order a 100 -line 
group of level-hunting connectors if even only 
one subscriber has, o r  in the foreseeable future 
will have ,  e leven  o r  m o r e  P.B.X.  t runks .  

Fi ure 15. How 20 P.B.X. trunks (directory number 23)  or 
3B P.B.X.  trunks (directory number 51)  might be grouped in 
the banks of a level-hunting connector. It i s  mechanically 
preferable, but not electrically necessary, that groups begin 
at  contact # I  of a level ....as does the 37-line group above. 

Level- hunting connectors a r e  spectacular  in 
their action and it is intriguing to watch them. 
They use,  however, only the ordinary mecha- 
nisms found on other Strowger switches such a s  - 
line f inders .  These  include the cam springs,  
vertical bank and wiper*, vertical interrupter  
springs, etc. 

*Functioning here  as rotary off-normal contacts. 



Figure 16. Trunk-hunting automatic rotary and vertical stepping-circuit elements of the level-hunting connector of figure 14. 
In the upper right-hand corner of this figure are shown leyels 5 and 6 of the bank contacts of figure 15. 

The wipers are shown on bank contact 50, 
about to take an eleventh rotary step on level 5 and then to be advanced to  bank contact 61. 

In f i g u r e  16,  the  level-hunting connector  of 
figure 14 has been dialed to 51, the pilot number 
of the 37-line group shown in figure 15. Vertical 
wiper VW is thus disengaged from vertical bank 
VB. Lines 51 thru 63 a r e  busy. Ground on lead 
EC of l ine  51 has se t  the connector for  relay- 
interrupted rotary stepping, battery searching, 
hunting negative battery through the cut-off relay 
of the  f i r s t  idle line, 64. Rotary- in ter rupter  
relay RI keeps operating, closing the circuit of 
r o t a r y  m a g n e t  RM. At  e a c h  busy contact  C 
reached,  ground prevents  ba t tery-searching 
relay BS operating. Relay RI re-operates, etc., 
and thus we s tep  ac ross  51, 52, 53, 54, 55, 56, 
57, 58, and 59 to 50. 

When the  swi tch  sha f t  t akes  the  r o t a r y  s t ep  
from contact 50 to the eleventh rotary position, 
cam springs A and B close. Relay LH operates, 
locks,  t h r u  o p e r a t e d  c a m  s p r i n g s  B c loses  
the circuit  of re lease  magnet RLS, and, thru a 
spe cia1 resistor,  magnetizes the vertical magnet 
just enough to engage the vert ical  pawl into the 
shaft hub (but not enough to lift the skiaft nor to 
lift t h e  r e l e a s e  l ink).  R e l e a s e  magnet  RLS 
latches the double dog under the re lease  link. 
The shaf t  sp r ing  ro ta te s  the wiper s  lef tward 
to ro ta ry  normal. Cam springs A and B open. 

When the  w i p e r s  r e a c h  r o t a r y  normal ,  the 
vertical pawl, engaged by the partially operated 
vertical magnet, prevents the shaft from falling, 

and vertical wiper VW touches vertical bank VB. 
The v e r t i c a l  wipe r  and v e r t i c a l  bank s h o r t -  
circuit the special res is tor ,  grounding vert ical  
magnet VM directly, causing i t  to operate fully. 
The vertical magnet steps the wipers up opposite 
the next higher level, level 6 in  figure 16, and 
unlatches the double dog to hold the shaft there. 
The vertical interrupter  springs re lease  relay 
LH. Relay LH r e l e a s e s  the ver t ica l  magnet, 
r e  -conne cts testing ground to battery-searching 
relay BS, and, thru  contacts of operated re lay  
RI, causes the rotary magnet to step the wipers 
onto bank contact 61. 

Relay-interrupted stepping continues across  61, 
62, and 63. When control wiper CW reaches line 
64, relays BS and CO operate. Relay BS releases 
rotary-interrupter relay RI, and thus prevents 
further stepping. Conventional elements of the 
connector  r ing  l ine  64 in the usua l  way, and 
conversation ensues. 

Thus it is seen  that level-hunting connectors  
a r e  not substantially more expensive nor substan- 
tially more complicated than single - level trunk- 
hunting connectors. 

Using a s  they do a bank-marking pattern similar  
to figure 9, level-hunting connectors give reliable 
(non-hunting) night service i f  any number subse - 
quent to the regular daytime directory number 
is dialed. 



GENERATOR CONNECTIONS 

6. GENERATOR CONNECTIONS RINGING MACHINE I CONNECTOR 

Figures 1 7  and 18 show two methods to connect 
the r inging genera tor  th ru  the connector to 
the called-telephone ringer. 

F igure  1 7  i l l u s t r a t e s  the ground-connected 
method which is more  suitable for open-wire 
lines common in  r u r a l  a r e a s .  Note that the 
generator is connected in series with a resistor 
between ground and one s ide  of the line and 
ringing cut-off relay K is connected in se r ies  
with battery between ground and the other side 
of the  line. Rural  open-wire l ines often run 
close to t r e e s  and high foliage so  that contact 
between the wires and the branches is possible. 
Sometimes, especially during and a f te r  heavy 
rains,  the damp foliage provides a leak path 
between w i r e s  and ground. In the ground- 
connected a r rangement  the a.c. flowing thru  
the leak does not flow thru the ringing cut-off 
relay. 

This guards against premature ringing cut -off 
be fore  t h e  cal led p a r t y  can answer .  If the 

RINGING MACHINE 
CONNECTOR 

Y 

----- 
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Figure 17. Ground-connected generator 
(usual for communities with mostly open-wire lines). 

Figure 18. Battery-connected generator 
(ILSIUI~ for urban areas with most lines in cable). 

,generator side of the line i s  grounded near the 
central office, the 2 5 0 a  resistor limits current 
so that the generator is not short-circuited nor 
damaged. 

F igure  18 i l l u s t r a t e s  the battery- connected 
method. With this arrangement a high- resistance 
ground might cause  the ring cut-off re lay to 
operate,  but, s ince  th is  method is used with 
cabled l ines common in urban a r ea s ,  such a 
condition is not likely to exist.  Note that the 
resistor is eliminated, the generator is connected 
in series with the battery and the ringing cut-off 
relay between ground and one side of the line, 
and t h e  o t h e r  s i de  of the l ine is grounded. 
Ringing cut-off re lay  inductance helps f i l ter  
higher frequency harmonics and other ringing- 
machine e lect r ical  disturbances so  they tend 
to'be kept out of the cable. This helps keep the 
cable quiet . 
The party-l ine connector of $2  is shown with 
ground-connected generator,  and the trunk- 
hunting connectof oT $4 is shown with battery- 
connected generator. 
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Figwe 19. Complete circuit of typical terminal-per-line party-line connector; 
with relay sequence chart. 



D A B C  F Z K G E J H  

6 

Caller Callet Caller Caller dials Caller dials Rlogine Calied Caller Caiied 
serand digit starts party hangs par ty  

C.O. Relay of calling line 

Lead C ground 

C.O. Relay o f  callsd line 

Vertical nsgnsl 
Vert.of1-nsrm~l rpring 
Rolary magnet 
Ralcrsa magnet 

Loop I 
c o  I 
Lead C 

LOOP 2 
C.O. 2 

A 
B 
C 
E 
z 
X 
G 
J 
H 
F 
D 
VM. 

. V0.N 

R.M. 
RLSE.M 

Figure 20. Complete circuir o j  typical trunk-hunting connector 

for night-line service, wi th  relay sequence chart. 
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