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CABLE ADDRESS NORTHPHONE"

THE NorTH ELECTRIC MANUFACTURING COMPANY

GENERAL OFFICES AND FACTORY

MACHINE SWITCHING GALION, OHIO ORIGINAL PARTNERSHIP
TELEPHONE SYSTEMS U. S. A.

ESTABLISHED 1884

Mr, M, H., Enschede

The Pacific Telephone & Telegraph Co.
620 Northern Life Tower

Seattle, Washington

Dear Mr. Enschede:

After the telephone conversation of a2 couple of
weeks ago with you and Mr, McKay, we checked over the features you desired
in your magneto line circuits and it appears technically practical to pro-
vide appropriate circuits. We do not, however, have any standard circuit
whieh properly fills the bill,

We have a list of standard circuits approved for
issue to Bell companies, and Western Electric has asked us not to furnish
any new or non-standard circuit except at their request. Furthermore, eny
new circuit must be checked and approved by Bell Leboratories. Because of
this condition, of which I myself was not fully aware when I talked with
you, we cannot modify a standard circuit or provide a new circuit to fit
some particular situation unless a request for the same comes down thru
official Bell channels. ' :

Enclosed is a copy of a standard circuit which
illustrates some of the features in which you were interested, though it
does not fit your situation in some important respects. More about this
will be mentioned later, ;

Confirming our conversation on dial back trunks,
the operation of these trunks is as follows: A subscriber can call the
trunk in the normal manner, then the operator can dial back over the same

" trunk to another subscriber or trunk., - If the operator pulls her plug
after such a three-way connection is set up, the circult may be arranged
to perform in either of two manners: (a) to not release the trunk, or
(b) to release the trunk, leaving the subscribers connected together in
the automatic exchange and leaving the trunk free to accept other calls.
On a simple two-way call from subscriber to operator or operator to sub-.
seriber, pulling the nlug does not release the trunk (unless subseriber
also hangs up) regardless of whether scheme (2) or scheme (b) is supplied.
Trunks arranged for scheme (b) are sometimes termed "dial-assistance"
instead of "dial-back", ’

It is suggested that you obtain coet information

on dial-back trunks ffom Western Electric, as it appears to be a matter
of policy for them, and not us, to provide quotations for Bell operating
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companies on standard items of our equipment. Bach dial-back trunk cone
teing selection relays to connect that trunk to any link; therefore the
cost is not a matter of the trunks alone but also depends on the number
of links on the board.

The enclosed circuilt CC-3989 was designed for
a special connection to a magneto office. It could be used for a mag-
neto subscriber line, in which case the terms "magneto trunk", "magneto
office" and '"magneto operator" in the circuit description would be ine
terpreted to refer to the magneto subscriber line.

This circuit does not distingnish between a

‘single ring and a code ring from the magneto line, which would be a

serious limitation to its use on a subscriber line. You will also note
that on a call to the magneto line, the ringing code is sent only once,
after which the ringing is automatically tripped; whereas for use on a
subscriber line it might be prefersble to have the usual repeated ring,
with the ringing tripped by the subscriber sending in a ring from his

magneto.

Relays E, F and G are used to apply a ring-off
signal to the magneto line when the party on the other end of the link
hangs up (sections 2.2 and 2.4 of the description). These relays would
not be used if the msgneto line were a subscriber line,

When a subscriber rings in, relays Q and P
operate (section 2.3). If a second ring were sent, relay Q would be
shunted down during the ring and relay P would release after the ring,
opening the d-c loop to the switchboard, Thus any odd number of rings
would leave the line landed on the board, while any even number would
leave it disconnected. Although this.arrangement could be used to dis-
tinguish simple codes, it would not be the ideal scheme for general use.

On any completed call, relays A and B (and per-
haps L) are operated, and the d-c¢ loop to the switchboard is closed
through N-b2 and B-m2. When the party (or operator) at the opposite
end of the link hangs up, relay B in the magneto line releases; thus
the release of the party at the opposite end of the link causes the mag-
neto line to release also,

If, on a completed call, the magneto line rings
off, the operation of relay N opens the d-c loop to the syitchboard at
N-b2. If the magneto line were connected through the board teo another
magneto line, a ring-off from either line would thus drop both ends of
the connection (see the preceding paragraph).

The circuit DC-3370 which I enclosed in my .,
previous letter (snd which, incidentally, is not a standard Bell cirecuit)

contains an arrsngement for distinguishing between a single ring and a code

ring. By combining this idea with some of the features of CC-3989, and
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eliminating unnecessary Y"gingerbread", it would be possible to make &
circuit which would provide the features you desired. A search of our
circuit file, however, shows that we do not have a standard circuit

with this combination of features, and, as previously mentioned, official
procedure would prevent us from initiating the design of such a circuit
for you. .CC-3989 appears to be the standard circuit which comes closest
to meeting your requirements, and if you could make use of it (perhaps
with minor modifications), it could, of course, be supplied without
difficulty.

Yours very truly,

THE NORTH ELECTRIC MFG. COMPANY

W. H., Blashfield
May 2, 19u6 Development Laboratory
WHBlashfield/mer

Enclosures: CC=3989
Circuit Description
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Igeue #1 NORTH BIRCTRIC MFG., COMPANWY 00=3989
Quli=li) GALION OHIO UeScho 3,

CIRCUIT DESCRIPTION

€0~3989 ISSUE #3
TUO=-WAY WON-DIAL THUNK TO MAGNETO OFFLCE FROM CONNEGTOR
MULTIPLE WiiH RELAYED GODE RING FROM LINK,
REPEAT COIL BRIDGH, AND RING-OFF SUPERVISION

0C-3089 = SERIAL #1

1. _ CGENERAL DESCRIPTION

Thie eircult description C0-3989, Issue #1 covers Serial #1 of CC-3989,

This trunk circuit is designed for operation between the connector mul biple
of o North "All=Relay" Automatic Exchange and a magneto office. The trunk is

arranged for relayed code ringing from the automatic exchange link and ring-of?
supervision.

1ot Desgismation of Equipment

In the fellowing description, relays are referrsd to by the lstter or number
aggigned to them on the circult drawing. The actual releys in the unit are marked
with the same designation.

The following abbreviations are used for relay contacts:

Makke Contact: #1, #2, #3, #4, #5, #6,

ml, m2, m3, nt, m5, mb,

Break Contamet: #1, #2, #3, #4, #5, #6,
bl, b2, b3, B4, b5, b6,

This designation is preceded by the letter or number of the relay in queation,
thus, for example:~ '

A-ul refers to relay A, make contact #1.
1=b3 refers to relay 1, bresk contact #3.

The relay contacts are counted from left to right, looking at the front of
the unit. :

The relay designations alons, without a contact abbrevistion refers to the
winding or coil of the relay. ' ‘

3

o OPFRATION

(.

2:% Call to Magneto Office

When the subscribers or mamual office cperator has dialled the trunk code
and the comnector has selected the trunk, relay ¢ becomes operated by ground
over test wire P thru 150 ohms in the connector. This ground slgo causes the
trunk to test busy to other connectors.
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Relay C operates relay D thru C-mf and relay A thru C-m2 and I-13. Relay &
ateps~up the automatic trunk selection thru A-m2.

When the opposing windings of relay B become energized with currents of ==
equal strength, thess windings balancea each other and the relay will not operate.
If one winding receives a leeser amount of current, the unbalance will cause the
relay %o operate.

The windings of relay B are energized with direct ground thru A-ml and ground
thru 150 ohms resistance in connector P wire thru A-m%; relsy B is operated.

Ringing current from the automatic link thru Deml, D-m3 condenger 2 and re-
peat coil windings operates reley M,

Relay M operates reley N which operates relay J. (Relays P and Q operate

and release having no functiong at this time).

Relay J operates reley K end 4%t in turn operates relay L which 1ocks thra
A*m 1 o

Reley C is held operated thru K-m3 and L-m3. Relay K is a slow release type
of relay and remains operated during the short interval of time between coda:
componentg., When the silsnt period between successive codes occurs relay X re-
lenges, opening the ecircuit for relays C and D which remove relsy M and rectifier
unite from the locp, This limits the code rung on the magnete trunk to one com=
plete traln of code impulses. Relay N operatea relay H thru N-m5 to send the
code to the magneto office thru H-ml and Hem3.

The relesse of ralay C closes the loop circult for the autometic link angwer
relays Y and E which operate and supply talking battery for the connector, The
magneto opdrator may now angwer verbually,

2.2 _Relesage of Connection on Call %o Mapmeto Office

When the celling party releaaeg,ralay B of th@ iink releases operating link
relay Ph which pute direct ground on the connector P wire releasing trunk relay
B, (See B relay Section 2.1) The operation of relay B operated relay E, which
remained operated until the B relay releases and establishes a new circuit for
relay E. Relay E being & slow release
relay locks up thru B=bl, Z=bl and ﬁfmh %o the grouad on the MH lead.

Reglay ¥ operates when relay B is releassd thru B-13 and E-m3 and operates
rolay Go 3 :
which
Relay G holde reliay 4A,/in turn holds the trunk, and starts the convertera
theu Gem2.,

The starting of the converters removes ground from lead MH and relensges re-
lay E. Relay T releases, being a pendulum relay its ground pulses will hold the
slow release relay G operated supplying a ring-off signal to the trunk thrm
G=m3}, and G‘”‘-'HBO
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The relesee of relay & and the link removes ground from relay A which re-
leases the trunk. The trunk is now returned to normal and may receive other
calls.

2.3 Calls from Magneto Operator

The magnato operator selects an idle trunk and applies ringing current to
the ¢runk line operating relay M thru vectifier unite Rl and R2.

Rolay M operates relay N which in turn operates relay Q thru N-ml, D=b2 and
P"‘bi @

The removal of ringing current from the trunk line releasss relays M and W
permitting relsy P to operate thru N-bl and Q-b2. Relays P and Q are locked by
ground on B"b}c (}7 holds in series wivrh CQ-)

The link lands in over a loop circuit thra P-m2 operating the line relay IR,
which operates the linesfinder relays to sstablish connection
tc the link. The A relay of the trunk is opersted by diract ground placed on the
line-finder P wire in the link.

Thie non-dial trunk is designed to operate with North "All=Relay" Automaztic
link eui-thm trunk to a master office.

When the call is anewered 150 ohms is placed in the line-finder P wire oner<
ating trunk relay B. (See Section 2.1) The operation of relay B opens the hold-
ing eircuit for relays P and Q at B-b3., Also, relay B now holds the link thru
B-m2 after P relessed opening the original cireuit at Pem2,

2.4 Ralesse of Comnection on Call from Masmeto Office

When the called party releases relay B of trunk relesseos, dirsct ground
baing placed on the P wire from the connsctor relay G.

When relay B operated J;; hald relay B, Vhen relay B released relay E has
& new holding cirecuit thru B=b2, E-ml and A-mi. Relays ¥ and ¢ overste and relay
¢, holds relay A thru G-m2., The B relsy de-energizes snd relesses the link.
The %runk will release and put a ring-off signal on the line as explained in
Seetion 2.2 by opening the MH lead.

2.5 Controel of Connection

The celling subscriber in the gutomstic exchange or a master office operator
on calls to the trunk controls the link and releasesz the ¢trunk as explained in
Section 2.2. On calls from the magnedo office, the called party releases the
trunk as explained in Section 2.4,

2.6 Incomplete Call Digconnect

In cage & call from the magneto office ¢runk is not angwered and the calling

. party does not raleass, the connection will be relsased by the incomplets eall

discmnect feature in the link, within 2 to U minutes. Further, if either the
calling subscriber or menual oparator faile to disconnect after termination of a
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conversation, the incomplets call disconnect will release the connsction after
2 to 4 minutes. The calling 1line then goes on lock-out, while the megneto trunk
becomes fres. :

& 2:7 A1 Tranke Bugy Resister

Contaet #6 of the A relays of all trunks in = group are wired in series to
terminal ATB. Uhen all trunks sre busy, ground will be connscted to terminal
ATB to which an "All Trunk Busy Meter® may be connected.

2:8_Contact Protection

) A 1/4 MF condenser snd a 150 ohmg resistor in series is connected acress Fem
and J-m to protect them sgainst damage from sparking.
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