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To all whom it may concern:

Be it known that I, Avron E. STEVENS, a
citizen of the United States, residing at Fall
River, in the county of Bristol and State of

.Massachusetts, have invented a certain new

and useful Controller for Automatic Tele-

. phone Systems, of which the following is a
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specification. _

In automatic telephone systems each sta-
tion or telephone is provided with a mechan-
ical device for controlling the central-ex-
change apparatus, and when such device is
used it causes the said apparatus to move
and select the line desiredp {;y the operating

party.

- In certain automatic telephone systems it

is necessary to have a controller which will

- upon removal of receiver from its hook bring
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one line-wire into momentary connection
with ground, which upon operating a num-
bered member in the manner provided will
automatically cause one line-wire to be
brought into momentary connection with
ground a number of times in succession, the
number of contacts corresponding with the

“number of the member operated, and after

 each series of connections will cause & final
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momentary connection between the other
line-wire and ground and which will upon re-
placing receiver on its hook cause both wires
to be pressed together and brought into mo-
mentary connection with ground. _

The objects of my invention are, first, to
use keys or push-buttons in place of the usual
dial or indicator, said keys or push-buttons
being more convenient to operate; second, to
provide a controller in which all the keys or
push - buttons ‘have a uniform movement;
third, to provide a controller with parts easily
detached for repair or replacing; fourth, to
provide a controller in which the largest pos-
sible size of number can be used on the num-
bered members, thus reducing liability to
mistake in operating. '

I accomplish. my objects by mechanism
illustrated 1n the drawings.

Figure 1 represents a plan of controller.
Fig. 2 represents a plan of a speed-governor.
Fig. 3 is a right side elevation of controller.
Fig. 4 is a rear elevation of the same. Fig. 5

is a left side elevation showing eircuit-springs

and frame.  Fig. 6 is a diagrammatic repre-
sentation of the circuits.

In the drawings illustrating the principles
of my invention and the -best mode now

‘tion 39.

known to me of employing the same, 12345
6789011 in Fig. 1 are numbered keys,
‘(shown in elevation at 1 6, Fig. 3.) They
are metal stampings and fit into slots of the
proper width in a rocker-plate 13, each hav-
ing a rocking bearing on the bottom of its re-
spective slot, as at 75, Figs. 1, 3. A face-
plate 12, Figs. 1,3,is sl'ottedg to allow afree up~
and-down movement of the keys and is se-
cured to rocker-plate 13 by screws and nuts
14 15. A controller-frame 16 supports its
several parts.” A selector-frame 18 carries at
its extremity a wheel 26, which engages a
cam 23, fast to shaft 25. This frame 18 is
hinged to piece 19 by screw-bearings 20. Said
piece 19, Fig. 3, also serves to prevent the
keys from leaving their slots: _

A thin strip o% metal 21 is provided with,
say, eleven contact-points, such as 56, which
are insulated from all other parts by insula-
Strip 22 is similar to 21, except it
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hasone point only. The cam 23,Figs. 1,3,

4, is engaged by wheel 26 upon the selector-
frame 18, which when moved vertically b

action of any one of the keys causes the sha:

25 to turn, the extreme limit of the turning
being about ninety degrees, the contact-arm.
27, Fig. 1, hence being brought to position
shown in dotted lines at 37, Fig. 1. Secured
to the shaft 25 by friction 1s a flat spring 24,
the shaft being allowed to turn freely, while
the movement of the spring is limited by
serews 30 31, Fig. 1. The shaft 25 has its
lower bearing in frame 16 and idits upper
bearing in a detachable piece 32. Carried by
this shaft is a contact-arm-27, a gear 17, the
contact-spring 24, the cam 23, and a pin 67,
Figs. 3,4. A spiral spring 68, secured to pin
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71, always tends to move the shaft 25 back -

to normal position. The contact-arm 27,

95

Figs. 3, 4, consists of two strips of. spring’g”

metal, which upon coming in contact wit.

contact the top and bottom of it. A hook-
switch 28 supports a telephone-receiver. It
is secured to frame by screw 29.upon which
it turns, its up and down movements being

‘each of the points of strips 21 22 separate and
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limited by a metal strap 33, Figs. 1, 5., Upon.

removal of receiver it is moved upward b
spring 70, secured to frame by screw 69. 1t

10§

carries a piece 77, which when the receiver is

replaced upon the hook engages a pin 59 in-

cam 23 and causes shaft 25 to turn back=
ward slightly until arm 27 occupies position
showd in dotted lines at 38, Fig. 1. Hook
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28 also carries a piece 86, Figs. 4, 5, which
upon moving upward engages spring 83,
presses it away from spring 84, and upon be-
mg moved downward presses spring 83 into
contact with spring 84 and the two springs
into contact with spring. 85. Likewise

springs 79 80 82, Figs. 4; 5, 6, are operated

by hook-switch 28, which engages insulation
81 when the hook is in extreme upper posi-
tion, and springs 8889 are operated by said

- hook 28 engaging insulation 87 when . the
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“hook is in extreme lower position.
A spring 62, Fig. 3, is secured to piece 19,
there being onefor each key for the purpose

of holding 1t in normal position or of return-

ing it to normal position, the extreme move-
ments of the keys being limited by points 74
engaging the under side of frame 64. .63,
Figs. 3, 4, is a lock and prevents keys from
being operated when shaft 25 is out of nor-
mal position.' When the shaft is in normal
position, pin 67 engages pin 66 and lock’63
1s moved out of engagement with points 74,
said lock being contained in frame 64, hinged
at 78 and held in engagement with points 74
by spring 65. :

The dotted lines between 72 73 show the
different lengths of extensions of the keys,
the number selected depending upon' the
length of the extension of the key operated,
as will later more fully appear. 190 is a rep-
resentation of the extreme end of 19, Fig. 3,
the piece 19 being rounding, and the part to

. which the selector-frame 18 is hinged.
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2, 3) is provided with a gear-wheel 41 and a

ratchet-wheel 42, the two being in one piece
-~ and having free movement ground shaft 43.
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A disk 40 is fast upon the shaft and has
mounted thereon a pawl 44, which is held in
engagement with ratchet 43 by spring 49.
Two arms 45, having weights 46 at their ex-
treme ends, are so moved by the centrifugal
force upon rotation of disk 40 that shoes 47
are brought into contact with a friction-disk
48, fixed to frame 61, the friction retarding
the rotation. The governor 34 being mount-

~ ed in the frame 61, it is with its frame self-

50

55

contained and secured to controller-frame
16 by screws 35 36. The frame 16 is cut
away to allow the gear 17 to accomplish its
full movement, is strengthened by piece 76,
Fig. 4, and is slotted under screw 35, and
therefore allows an easy adjustment of gear
41 in its relation to gear 17.. :

S{}T)rings 50 51, Figs 1, 4, 5, 6, are mounted
" on

ame 52 and are controlled by extension

- 53 of gear-wheel 17, 55 being an insulated
* wedge on spring 51 and 54 being a support
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for frame 52. 58, Fig. 1, is a support for
ground-screw 31. . A push-button 93, Fig. 6,
operates thesprings 90 9192 and is not shown

in the other drawings, as it has no mechan-

ical connection with the controller and may
be placed in any convenient place on tele-

A speed-governor 34 (best shown in Figs.

816,048

phone. It is used to signal a called party:
gO represents the woodwork of the telephone-
0X. :
Havin,
tion,Iwiﬁ now explain its mechanical action.
Normally with receiver on the hook, 77 has
engaged pin 59 and moved shaft into such po-
sition that contact-arm 27 is in position 38,
Fig.1,and spring 24isin contact with screw 30.
Upon removal of receiver, 77 disengages pin
53 and allowsspring 68 to turn shaft and bring
: sprjni% into contact with ground-screw
31, which is insulated from frame, the effect

explained the parts of my inven- - .
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bemg to ground the shaft, and consequently.

-contact-arm 27, which moves across point 57,
thereby contacting and grounding same dur-
ing its saséage. in 67 engages pin 66, Figs.
3,4,and moveslock 63 out of engagement with

points of keys 74. Keys are now unlocked.

and can be depressed to cause operation of the
exchange mechanism. Suppose we depress
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key 11, which is used as a long-distance call. . .

Its extension engages selecting-frame 18 at 72
and selecting-frame 18islifted until point 74is
stopped b;n%le under side of top of lock-frame
64. - Wheel 26 is caused to roll up the in-
clined face of the cam 23, which turns and
moves the shaft 25 to the limit of its move-
ment, 11 being the largest number.
brings contact-arm 27 into position 37, Fig. 1.
Although in moving to this position arm 27
has made contact with point 57 and each of
the points 56 of the strip 21, this has no elec-
trical effect, because upon the start of move-

ment the spring 24  has been caused by its’

friction on the shaft 25 to break from ground-
screw 31 and rest against screw 30. When
shaft 25 is moved from normal position, lock
63 engages remainder of keys, and thus allows
only one key to be operated at a time, which
key upon being returned to normal position
by spring 62 forces out lock 63 and then im-
mediately allows the lock to return, thuslock-

ing all of the keys until the shaft 25 has re-

turned to normal

| osition. Upon release of
depressed key the g‘

ame 18 drops back to nor-

This -
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mal position, frees cam 23, and spring 68 re-

turns shaft to normal position, carrying the
arm 27 into contact successively with each of
the points on strip 21, thus, as has been ex-
plained, grounding 21, which is connected di-

115

rect to a line-wire, eleven times, and finally -

contacting 57, which at this time isconnected
to the other line-wire.  The extension on key
1 ends at 73, so if this key should be de-
pressed the selector-frame 18 would not be
moved until 73 had reached said frame, and
as the key could be depressed but slightly
farther the wheel 26 would only move up the
face of the cam 23 but slightly, and arm 27,
JFig. 1, would move to a position between the

“first and second points on the strip 21. Upon
its return the arm would contact one point-

only and finally—viz., point 57. = Asbefore ex-
plained, the difference in length of the exten-
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sion of the keys between 72 73, Fig. 3, deter-
mines the distance that the selecting-frame 18
will be raised, and consequently the distance
theshaft and arm 27 will be turned. When thé
shaft 25 leaves normal position, the gear 17
engages the gear 41, Fig. 2, the pawl 44 allow-
ing thelatter to turn without turning the gov-
ernor. | Upon return of shaft toward normal
position, however, the pawl 44 engages
ratchet 42 and causes the governor to revolve
and govern speed of return, the centrifugal
force throwing out arms 45 and causing the
shoes 47 to engage the friction-disk 48 to a
greater or less extent. In normal position
extension 53 of gear 17 holds spring 50 in con-~
tact with spring 51. N -

Having described the mechanical opera~
tion of my invention, I will now describe its
electrical functions.

Referring to Fig. 6, a party to call this sta-
tion causes in a well-known way si nalinig-
current to flow over wires 101 102, the only
closed path being from wire 101, strip 21,
through ringer 100, springs 89 88, to wire 102.
When receiver is on hook, arm 27 is in posi-
tion 38 and spring 24 is out of contact with
31. When, ﬁowever, receiver is removed
from the hook; arm 27 is moved toward nor~
mal position, contacting the point 22, while 24
is brought into contact with 31.
a circult momentarily from wire 101 through
strip 21, springs 82 80, point 22, arm 27,
spring 24, point 31, to ground 94, which
causes central-office mechanism to move into
position to receive selective impulses. At
the ‘beginning of the upward movement of
hook after receiver is removed the springs 88
89 are allowed to break contact, and at the fin-
ish of the movementspring 80 breaks contact
with spring 82 and contacts spring 79. The

- calling party now presses down a key, which
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causes arm 27 to move back over point 22

and points of strip 21, the distance depend-
ing on which key is operated. This backward
movement causes spring 24 to break contact
with spring 31. As the key is released and
arm 27 starts toward normal position again
the arm contacts as many points of 21 as it

-has moved over during its backward move--

ment and establishes a citcuit from line 101,
through strip 21, arm 27, spring 24, point 31,
to ground 94 as many times as there are
{)oints with which to contact, a final contact
veing made from line 102, through springs 79
80, point 22, arm 27, spring 24, point 31, to
ground 94. As arm 27 starts from normal
position it allows springs 50 51 to break con-
tact. At the completion of a call, button 93
is operated and causes spring 91 to break con-

tact with spring. 92 and make contact with

spring 90, thus completing a signaling-circuit
from wire 101, through strip 21, spring 91,
spring 90, to ground 94. Common transmit-

ter-battery is now applied to lines 101 102
from central station through the following

' theringerin common-battery te

This closes

¢ircuit: from 107, through strip 21, springs 91
92, primary winding' of induction -coil 98,
transmitter 97, springs 50 51, to line 102.
Conversation can now be carried on, 98 rep-
resenting the secondary winding of the indue-
tion-coil, and 99 the receiver. Replacing re-
ceiver causes springs 83 84 85 to be pressed
momentarily' together, thus connecting lines
101102 to ground at 95, which causes by suit-
able mechanism restoration of central-office
apparatus. Spring80isallowed tocomeback
into contact with spring 82, 'spring 88 is
brought into contact with spring 89, arm 27

“is moved to position 38, and spring 24 breaks

from ground-screw 31.

In fine, by means of my invention I have
provided a controller compact in form and
convenient to operate, having keys that have
g uniform movement, having parts accessi-
ble, easily detached and assembled, and hav-

"ing on its keys numbers the size of which is

such that they can be easily seen, and thus

reducing the liability to mistake in operating’

the keys, and, further, the shape of the con-
troller is such that the mechanism may be
conveniently placed under the shelf of a tele-
phone in the position commonlff occupied by

ephones, thus
economizing space.

What I claim is—

1. A shaft; & cam mounted thereon; a
contact-arm; a series of contacts with which
the contact-arm may be moved successively
into engagernent; a series of manually-oper-

‘ated parts operatively connected with said

cam, whereby said contact-arm may be
moved into engagement with one or more of
said series of contacts. '

2. Ashaft; acontact-arm fixed thereon; a
cam fixed to said shaft; a pivoted member
engaging said cam; a series of parts, any one
of which may be moved into engagement

with, and move said pivoted member, all be- -

ing.so designed that each part mowves said
member & different amount and causes a cor-
responding difference in the movement of the
cam, shaft, and contact-arm.

3. A shaft; a contact-arm fixed thereto; a
cam mounted thereon; a pivoted member
engaging the cam; a series of levers to en-
gage and move said pivoted member.

4. A shaft; a contact-arm fixed thereto; a
cam fixed to said shaft; a pivoted member

-enga%ing the cam; a series of levers, all of

which are capable of equal movements, and
each of said levers having an extension there-
on differing in length from that of any other,
and engaging said pivoted member, whereby
the pivoted member, cam, and shaft may
give to the contact-arm movements of corre-
sponding lengths.

5. A shalt; a contact-arm fixed thereto; a
series of levers having uniform movements,
and provided with extensions of different
lengthss means operatively connected with

79

75

8o

85

90

95

100

105

I10

11§

I22

12§

130



I0

15

20

25

<

extensions on said levers, whereby a full
movement of any lever will eause the shaft,
and hence the contact-arm, to move & dis~
tance peculiar to the lever moved, but differ-
ent from that peculiar to sny other lever.

6. A shaft; a gear fixed thereto, in combi-
nation with a governor, which comprises a
gear, meshing with said gear fixed to the
shaft; & ratchet - wheel integral with said

said shaft, snd designed to be enwpieéi by the

gear, and loose on the shaft; a disk fast to |

said shaft; a pawl pivoted to said disk; arms
pivoted to said disk, and provided with shoes
to engage & friction-disk fast to the governer~
frame; all being designed to regulate the

speed with which the shaft moves in one di-

rection, and to provide a regulator which is
self-contained.

7. A series of levers; a shaft; a lock-bérin |

locking engagement with said levers; ahook-
lever; means whereby a movement of said
lever causes the loek to become disengaged

from said levers, and leaves each one free to |
be operated; means whereby & movernent of |
the shaft out of its normal position, caused |

§16,048

" & movement of any one of the levers,
eauses the lock again to lock all of the other

'Jevers; and permits the used lever, on its re-

tarn: to normal position, to become locked
also. :

8. In & eontroller, a shaft provided with a
metal contact - arm; a metal piece loosely

tween which the free end portion of the metal
piece is free to move, one of said points being
electrically connected with ground.

9. In'a controller, a frame, having a gov-
ernor mounted therein; a shaft and a gear
fixed thereto; said frame being pivoted, and

30

 mounted wpon the shaft, but in frictional .
| engagement with the shaft; two points, be-
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provided with means whereby the mechanism -

of said governor may be adjusted and secured

' 1 engagement with said gear on the shaft. -

In testimony whereof 1 affix my signature
in presence of two witnesses.

ALTON E. STEVENS.
Witnesses:

Mary R. Hoir,
James H. KenyoN, Jr.
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To all whom it May concern:

UNITED STATES PATENT OFFICE.

ALTON E. STEVENS, OF FALL RIVER, MASSACHUSETTS, ASSIGNOR OF, THREE-FIFTHS
TO SAMUEL H. COUCH, OF WOLLASTON, MASSACHUSETTS. =~

AUTOPHONE SYSTEM.

Specification of Letters Patent.

Be it known that I, Avron E. STeveNs, a
citizen of the United States, residing at Fall
River, in the county of Bristol and State of
Massachusetts, have invented a certain new
and useful Autophone System, of which the
following is 4 specification, reference being
had therein to the accompanying drawing.

My invention relates to that class of auto-
matic telephone systems designed for use in
small centers of population, or for private
telephone  systems, where only a limited

‘number of connections or lines is required.
The system illustrated herein is of one hun-

dred lines capacity. ‘ :

Among the objects of my invention are
the following :—To produce a system which
will meet the requirements of  different
classes of service with practically uniform
or standard apparatus, and is of such sim-

_ plicity as to require a minimum amount of

20

35

40

50

35

inspection, and to eliminate, as far as pos-
sible;"causes of faulty operation. L

The principal features of my invention re-
side in first, means whereby several stations

may become electrically united in a group, |

for the purpose of - intercommunication.
Second, means whereby stations so united
in a group are inaccessible to other stations,
and the parties to the group may converse
privately. Third,; means whereby additional
parties or stations may be embraced in- the

group and eliminated at any time at the op:

tion of the original members thereof, and
may yet be unable of themselves to join the

-group. - Fourth, means whereby independ-

ent communication may be established simul-
taneously between members of dny number
of pairs or groups’ of telephone stations.
Fifth, means whereby common' transmitter
battery may be supplied to local lines, and
local transmitter battery be supplied at sta-
tions on long or * farmers’ lines,” and the

two classes of lines united for purposes of
45

conversation in a common gystem. Sixth,
means whereby a station on a multi-party

line ‘may signal -another station on the
same line by operating the calling station

in a manner similar to that required to sig-

nal a -station on another line.  Seventh,

means whereby the signaling relay of a
called line is used to signal a station on that
line, thérelsy making possible a clear called
line and obtaining the maximum- efficiency

in signaling. Eighth, means whereby a line |

line may be supplied by a calling line with
current to operate. its selector to an “off
normal ” position, for the purpose of supply-
ing common transmitter battery to the called
line. Ninth, means whereby the busy tone
is made operative only when a call is actually
made to a busy line, or a line in use. - Tenth,
means whereby a party calling a ‘busy line.

-~ Patented May 17, 1910.
Application filed November 6, 1908.  Serial No. 461,304. .

-may be normally open at the central 'stati'o_n‘ o
“to permit of efficient signalinc?r, and a called -

80

85 -
may be at once aware of the fact when said .~

busy line ceases to be busy, and is accessible.-

to the calling party, and means whereby said
calling party can communicate with the for-

merly busy called party without further

70

operation except to signal said called party. .

Eleventh, means whereby direct current, and

alternating current, signaling devices may,

Zvith facility, be interchanged in private sys-
ems. . - : ‘

. In the drawings illustrating the principles
involved: in my invention, and the best mode
now known to me of embodying those prin-
ciples,- Figure 1 represents diagrammatic-
ally the circuits of the autophone system,
as employed in public or: village systems.
Fig. 2 represents diagrammaticzﬁ

in private telephone systems. Figs. 3, 4, 5
represent “diagrammatically details of cir-

cuits employed in’ the autophone system.

Fig. 6 represents a plan of mechanical details
of a selector, while Fig. 7 represents a plan-
of electrical details of same; and Fig. 8
represents a left side elevation of same.
Figs. 9, 10 represent details of construction.
Fig. 11 represents diagrammatically. a de-
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§ ly-the cir-
-cuits of the autophone system, as employed
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tail of circuits.: Fig. 12 is a diagrammatic |

representation of an alternating current
signaling circuit, and apparatus which may
be substituted for direct current signaling

circuit and apparatus shown in Fig. 1.

95 -

Reference 1s now made to Figs. 1 and 2,

for the purpose of a general description of
the autophone system. Diagrammatically

100

represented are the circuits and: apparatus -

associated with two telephone lines, either

of which may through operations. herein-

after described, call, signal, and become elec-
trically - associated with the. other for the
purpose of communication. ‘

- Lane 9, 14, station A, -Fig. 1, and the cen-

tral station equipment associated therewith;

contemplate a common transmitter battery

system with one or more stations connected

105
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to the line, yet in this case, one station on
{.heline cannot signal another on the same
ine.

Line 50, 51 and the central station appa-
ratus associated therewith contemplate a
long, or “farmers’” line with two or more
stations B, C, connected thereto, the central
station selector being controlled by a select-
ing relay 57, and the transwmitters fed by
local batteries 72, 118. In this case, one
station can signal another on the same line.

The station A on line 9, 14, embraces a
make-and-break impulse transmitter 17, re-
ceiver 1, hook 2, transmitter 13, ringer 124,
condenser 123, ringing key 41, and induction
coil 10, 75. The impulse transmitter 17 may
be any one of several, well known to the art.

Associated with the line 9, 14, at the cen-
tral “station is a selector comprising the
following elements:—Selecting magnet 6

“around which is a non-inductive shunt 62, a

25
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connecting magnet_ 15, constructed to pre-
sent high impedance to sound-produced cur-

‘rents, a lockout magnet 79, a ringing or

signaling relay 127; also two banks of termi-
nals, a live bank 24, and a lockout bank 23.

The terminals or contact points in the
banks are arranged radially arcund a com-
mon center, all of the.terminals of a partic-
ular class being in the same plane. At the

“ center of the arc described by the terminals

is a shaft carrying two movable contact
brushes,—a line brush 22, and a lockout

“brush 21, insulated from each other and

35
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from the shaft, and designed, upon the rota-
tion of the shaft, to contact successively the
terminals in their respective plames, . =

As the shaft earrying the brushes 21, 22,
moves two steps from normal position, the
spring 23 is permitted to contact the point
96, thereby groundjng said point and con-
sequently the lockout bank wire 88 of call-
ing line 9, 14; the spring 28 being permitted
on the first step, to contact point 29 for pur-
poses to be hereinafter made plain.

Asource of signaling current 48, an impe-
dance coil 480, and apparatus 84, 85, asso-
ciated with “busy ” signal, and a battery 5,
are used in common by all -calling lines in
the system. The current of battery 5 is sup-
plied to the system thro'ugh two bus-bars 4,
16, the latter being grounded at 86. -

" Additional stations on line 9, 14, may be

readily arranged and. provided with means.

to signal between said stations by supplying,

. for example, an impedance coil as shown at

114 ‘station B, and arranging the circuits

- to conform with those shown in. connection
. with ringing key 64..- v

80
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A “farmers’” party. line, 50, 51, employ-
ing local battery-transmigsion, is illustrated,
with two stations B, C,.connected thereto.

- The sub-station- equipment comprises the
usual receiver 54, transmitter 71, switch hook
b5, ringer 52, condenser 122, impulse trans-

' nalin%{devices is illustrated in

857,009

mitter 87, ringing key 64, and in addition, an
impedance coill 134, a local battery 72, and
an induction coil, having three windings,—
a primary 73, an intermediate 68, and a sec-
ondary winding 74, the action of which will
be hereinafter explained. .

The central station eqdipment for line
50, 51, is identical with that described in
connection with line 9, 14, with the follow-
ing exceptions:—In the place of the se-
lecting magnet 6 is a selecting relay 57
operating through its contact springs the
selecting magnet 93 which is included in a
local circuit. As the selecting magnet 93
remains energized during a conversation
and is in a local circuit and of comparatively
low resistance, it would ordinarily become
overheated; therefore, for the purpose of
preventing this, and of economizing current,
a suitable resistance 97 is included in series
with the said selecting magnet 93 upon the
attraction of its armature 94 which moves
the spring 95 out of contact with point 96,
thereby including the resistance 97 in the
local eircuit. -

To. obtain the maximum efficiency upon a
long line as 50, 51, the magnets 57, 58, have
necessarily many- more turns of wire than
magnets 6, 15, through which common bat-
tery is supplied to the transmitters and are
of much higher resistance. ,

Reference is now made to Fig. 2. It illus-
trates diagrammatically the circuits and ap-
paratus of the autophone system in a form
which is best adapted to private telephone
systems, and which is a modification and
simplification of that shown in Fig. 1. A
common wire 286, as shown, or two wires
as 9, 14, and ground 86, 20, Fig. 1, may be
used, but the former common wire.is prefer-
able. Springs 228, 260, move out of contact
with points 229, 261, and. into contact with
points 236, 243 respectively, when their re-
spective selectors move from normal posi-
tion. B :

The preferred form of each selector at the
central station, for either system shown in
Fig. 1 or Fig. 2, embraces the following
three elements:—selecting magnet 206, con-
necting magnet 215, and lockout magnet
380—the line relay 57 and ringing relay. 44,
Fig. 1, used only in the village system, be-
ing preferably mounted separately and not
mechanically combined with the selector—
therefore the foregoing description of the
said three magnets of\each selector shown in
Fig. 1, will suffice for \the description of each
selector shown in Fig. 2.

The method of vsing direet current sig-
Fig. 2;-wheve,
to make the complete operation of the gys-
tem clearer, are shown the two stations A,
and B, which are identical in construetion
and operation. Also for the sake of cledr-
ness, the “talking” circuit, or circuit trav-
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.. ersed, by the sound-produced currents, is in-

. -dicated by lieavy lines, both in Fig. 1 and
- Fig, 2. ‘ '

10

- Fig. 3 represents diagrammdt{caﬂy in a

- simplified form the circuits traversed by the

voice. or sound-produced currents when a
comuion battery station as A, Fig. 1, calls

:and becomes connected with & line having
local battery stations associated therewith;

a condition which may ‘exist in connection
with Fig. 1, and which embraces the ‘fifth

feature of my ‘invention, the operation of-

. which I will now describe;

18

.- Common battery 5, see also Fig. 3, is sup-

plied to the transmitter 13 through bus-

bars 4, 16, vesistances 6, 15, and' primary
10. - The brush 22 connects the calling with

~the called line, the circuit, when connection

S 20

" 25

30

“ances 62, 63, to permit sound-produced cur- |

35

46

45

" station seleetor.

50

“from their hooks. -

is complete, being from wire 14, Fig. 1,

' through spring 80, points 81, 31, spring 30,

brash 22, bank point and wire 40, contacts
492, 59, 60, 61 to wire 50. In other words,

-+ the brush 22 bridges the impedance coils 15,
58; otherwise the resistance 15, which is in-

ductive,and so constructed as to present high
impedance to sound -produced . currents,

- would prevent transmission between the two

lines, even though they be connected to the
same bus-bar 16. - The inductive resistances
6, 57 ave bridged by non-inductive resist-

rents to pass around the said inductive re-
sistances. = Condenser§ may of course be
used in place of the said non-inductive re-

sistances. - Battery current also flows from

5 through bus-bars 4, 16, see Fig. 3, to the

. called line, and through intermediate wind-:
ings 68, 119, of stations A and B, providing .

the receivers at both stations are removed

'A comparatively small amount of current

"however flows through the said intermediate
- windings, on account.of the comparatively
high resistance of the relay magnet 57, and

of the impedance coil 58; the current flow-
ing through these coils however being suffi-
cient for the proper contrel of the central
Sound, or articulate speech
will cause through the medium of the trans-
mitter 13, variations of the resistance of the

circuit to the calling station A, which will-

cause in turn corresponding fluctuations of

_the current flowing to" the called line and

55 -
larly, a sound -produced adjacent to the

60

@

through the intermediate windings 68, 119.,
To describe the operation more particu-

transmitter 13, will cause a greater or less
amount of current to fiow through the call-
ing station circuit.. If the resistance is low-

ered, the difference of potential of the bat-|
-tery will be lowered at the point where the
‘two comnected lines meet, therefore the
-called liné will receive less current; if how-
-gver the resistance of the calling eirenit is
incrensed the potential of the battery 5 is in-,

Y-

creased at the point where the two lines
meet, resulting in the called line receiving an
in¢reased amount of current. These fluctua-
tions of -current in the called line affect
through the medium of intermediate wind-
ings 68, 119, the secoridary windings 74, 120,
the receivers 54, 115, whieh are thereby in a
well-known manner, caused to reproduce the
sounds transmitted from station. A. If

‘however, a sound is produced adjacent to the

transmitter 71, the resistance of its local cir-
cuit through primary 73 is thereby varied
and a greater or less amount of current from

primary 73 thereby producing by induction,
currents in the intermediate \winding 68.

‘The amount of current flowing from the.cen-
- tral battery 5 through. the intermediate

winding 68 varies as the direction of the
sound produced currents in the said interme-
diate winding coincides with, or opposes the
flow of current from said battery 5. The

consequent. variation of current flowing to-

the called line varies correspondingly: the

~amount of current flowing to the calling line,
.in'a manner already made plain, and through
{ the inductive relations of primary 10 and
| seconddry 75; the receiver 1 is caused to re-

produce the. sounds transmitted by trans-
mitber 71.. N «
The receiver at station C is affected by
variations- in the local circuit at station B
or vice versa, in the following manner:—A
normal amount of current flows to the line
from. battery 5, part of which flows through
each of the intermediate windings 68, 119.
In the intermediate winding 68 there may
be produced through the medium of the
transmitter 71, battery 72, and inductive
relation of the primary windings 73 to said
intermediate winding, a series of currents
of varying intensity, and alternating in
character. These currenty oppose or rein-
force to a greater or less degree the current

flowing through said intermediate winding
68 from battery 5., If the induced current
“in -winding 68 opposes the direction of the

current from battery 5 through said wind-

‘battéry 72 is permitted to flow through said

:
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ing, it coincides with the direction of flow -

-of said -bdttery 5 through the intermediate
‘winding 119 "of "station’ C, therefore the

winding 119 receives momentarily the bene-

fit of the combined currents. If the induced
“eurrent in intermediate winding 68 coincides

with the direction of flow of current from
battery 5 through said winding 68, it opposes

,the flow of current of said battery b through

intermediate winding 119, thereby. reduc-
ing for the moment the amount of current

‘through said winding 119; these fluctuations

in current influencing by induction the sec-
ondary winding 120 and hence: the receiver
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115, If however the line received no cur- -

rent from battery 5, but was open at each
end with stations as B, C sonnected across
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. as shown, conversation could still take place
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between stations, as currents induced in the

_intermediate winding at one station would

flow through the intermediate windings at
other stations and consequently affect the
secondary windings and receivers at -those
stations. ‘ : .

Fig. 4 illustrates diagrammatically the cir-
cnits and apparatus of a busy tone or signal,
designed -to notify a calling party if the
called line is in use, or inaccessible to said
party, and herein resides the ninth fea-
ture of my invention. What is illustrated
is assumed to be part of the system shown
in Figs. 1 or 2; and I will now describe its
operation, '

The lockout magnet 79, becomes energized
when the brush 21 contacts a “busy” or
grounded terminal in its bank 23, as will be
hereinafter made apparent, and attracts its

armature, causing spring 80 to contact point

82, thereby completing a circuit from the
“busy ” wire 83. to the calling line. A busy
tone or signal is produced in the wire 83 in
the following. manner: —Upon the lockout
magnet 79 becoming energized the spring
111 is caused to contact point 112 thereby

completing a circuit through primary wind-’

ing 403 of an induction coil or-traneformer,
battery 404, “busy ” magnet 405, armature
406, point 407; the above circuit producing
in a well-known manner a vibration of the

armature 406, the resulting series of electric’

impulses in the circnit causing currents to
be induced in the secondary winding 84

-which, while lockout magnet 79 is energized,

is included in the circuit to the calling sta-
tion. Wires leading to contacts 111, 112,
are multiplied in to all of the selectors in
common as at 401, 402, so that the busy
signal apparatus may be operated by any
selector. - :

"Any one of several forms of busy tone
apparatus well known to those conversant
with the art, may be substituted for the

" one shown.
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Fig. 5 illustrates diagrammatically - the
method of connecting the bank wires to the
terminals of the lockout bank to permit a
station on a party line to cause his central
station selector to connect to that line for
the purpose of signaling another station on
the same line. This method consists in dis-
connecting in each selector its own indi-
vidual lockout terminal from its lockout
bank wire. As an illustration, six banks of
lockout terminals are shown, numbered 1, 2,
3, 4, 5, 6, respectively; their grounding, or
“off normal” springs as 78, and their indi-
vidual bank wires being designated by like
characters. If No. 1 desires to signal an-
other station on his own line, he calls in the
usual manner, The seléctor moving from
normal position causes bank wire 1 to be-
come busy or grounded through spring 78

957,908

-and point 77, thereby gfounding or making

busy the terminal 1 in all of the selectors in
tlie group with the exception of his own se-
lector in which bank wire 1 is disconnected,
therefore his own selector can connect to his
own line while other selectors will be locked
out. Likewise No. 2 calling ‘would ground
and malke busy the terminal 2 in all of the
selectors except his own; and so on. -

Having completed a general description
of the construction and operation of what is
disclosed in Figs. 1, 2, 8, 4, 5, I will now
consider.a central station selector which is
of standard construction and is diagram-
matically shown in Figs. 1 and 2.

Figs. 6, 7, 8, 9 represent details of a cen-
tral station selector. A bed plate 601, Fig.
8, forms a base on which the several elements
are mounted. A. cup 660 is forced up from
the base to. provide a suitable place for the
mctor spring 665 which holds the shaft 630
in, or: returns it to, normal position. The
inner end of the spring 665-i5 fast to the
shaft 630, while the outer end is looped over
one of pins 641 of an adjusting disk 640,
and spread by the other pin. The disk
640 is held in a circular groove under cup
660, in the lower side of plate 601 by screws
649 which may be loosened, and the disk
turned to adjust the tension of the motor
spring 665. A frame 617 is secured to the
plate 601.at each end, as shown, and serves
as the upper bearing for shaft 630, the lower
bearing being in t%e center of the cupped
part 660 of the plate 601. The shaft 630
carries at one end a ratchet wheel 629, and
at the other end two contact brushes 221,
222, Figs. 7, 9, also a pin 650, Fig. 7, which
operates the springs 225, 228. E selecting
magnet 206 is secured to a yoke 602 which
forms part of its magnetic circuit and which
is in turn secured to plate 601. An arma-
ture 603 is pivoted at 604 to the yoke 602,
and is designed to be attracted by the m'a,t(;l-
net 206, upon the latter becoming energized.
A spring 607, adjusted by a stop 608, returns
the said armature 603 to normal position.
An extension 605 of the armature 603 carries
a pawl 606 which upon attraction of arma-

“ture 603 by selecting magnet 206 engages the

ratchet wheel 629 and steps the latter
around, one tooth for each attraction of
the said armature 603. Two pieces are
punchied up out of the frame 617; 609, Fig.
6, which acts as a stop for the pawl at the
lmit of its forward movement, and 610
which lifts the pawl from engagement with
the ratchet Wheell 629 at the limit of its back-
ward movement; the selector being shown in
an active or connected position. A lock 618
is pivoted to the frame 617 by a screw, its
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free end being engaged and moved by the .

pawl 606 when the latter acts; the lock be-
ing of such shape as to prevent the inertia

of the moving ratchet wheel from throwing -
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out said pawl 606 when the lattet reaches |

the limit of its forward movement. Secured

“to the lock 618 is a flat spring, the free end
of which is formed into two projecting:

parts; one 619 extends through' a suitable
aperture in the said lock; the other 620 is
bent backward, both for purposes to be

‘hereinafter explained.,

A dog 616 is secured to a shaft 615 which

has an upper bearing in the frame 617 and
a lower bearing in plate 601. ‘One end of |

said dog 616 1s designed to engage the
ratchet -wheel 629 and hold the latter in

each’ successive position where it may ‘be

stepped by the operation of the selecting
magnet 206.  The other end is cut down
around: the lock 618 forming a slot in which

~the said lock may work and permit the two

parts 619, 620 of its spring to engage alter-
nately the two sides of the slot, forming an

“escape movement between the dog 616, and

lock 618 which is-operated by the pawl 606.
A spring 621 tends to hold both the lock
618 and doy 616 in thelr normal positions.
An extension 614 of dog 616 is designed to
be engaged by piece 613 on shaft 612 for
purposes to be hereinafter made plain.

A connecting magnet 215 is secured to
the plate 601 by two non-magunetic supports
631. " The said magnet 215 is constructed
to present a high impedance to sound-pro-
duced -currents.
tract an armature 611 which i§ secured to
the shaft 612; this attraction causes the
piece 613 to engage and move the extension
614 of dog 616 thereby moving the latter out
of engagement with ratchet wheel 629.
Through the shaft 612 is a pin 622, which
normally operates the 4prings 631, 632, 633,
but this operation, of the pin may be pre-
vented by an extension 627 of armature 625
of lockoul magnet 380 for purposes to be
hereinafier explained. N . A

At the lower end of the shaft 612, Fig. 7,
ig a pin carrying an insulation (46, and at
the- lower end .of the shaft 615 is a pin
carrying an insulation 647, both to operate

the contact springs 830, 332, 331,.235, 237, |

for purposes that will appear later.

The bank 223, Fig. 7, is secured to the
plate 601 on the side opposite the appara-
tug shown in Fig. 6; the view however is
seen from the same direction as Fig. 6; the
plate 601 and apparatus shown in ¥ig. 6 be-
ing removed. ‘ L

The lockout magnet 880, Kig. 6, is se-
cured to a yoke 628 which 1s:in turn securéd
to plate 601. Ifs armature 625 is pivoted at

626 to the yoke 628; and the extension 627
of the armature 625 is designed to operate
contact springs 111, 112, 280, 281, 282,

Referring particularly to Figs. 7, 8, 9, the
bank terminals as 651, also at 223, 224, are
seenred in insulating material and clamped
together by the two metal rings 661. Part

“feeder brushes 648, 670,

It is also designed to at- | scribe. .

8

of the upper ring is cut away in Fig. 7 to
show the spacing of the terminals. The
brushes ‘221, 222, are secured to the.shaft
630, and when said ‘shaft rotates the said
brushes, contact. in succession the terminals

‘as 651 in their particular planes of move-

ments.  An electric circuit’is maintained to

“said brushes 221, 222 during their entire

operation, through ' the medium of the

The supports 642, 643, Fig. T, secure their -
‘particular groups of contact springs to the

lower side of plate 601. Spacings as 644,
Fig.'8, maintain the proper relative posi-
tions between the plate 601 and bank.223.
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Thé bank terminals in Fig. 7 are spaced

“one hundred and eight.to the circle; three

being left out to make room for the feeder

‘brush 648; the two terminals 652 being left

idle as resting terminals. for the brushes 221

at niormal and conzected positions; the ar-.

rangement contemplating the use of the
third, fourth and fifth terminals for trunk
i@nes,ﬂ one hundred terminals for regular
ines. . - e

Fig. 10 represents a mechanical means,

and Fig. 11 an electrical means,.for accom-
plishing a certain object in connection with

_a party on a party line calling another party

on the same line.

5 the, I prefer, however, to em-
ploy the

latter means, which I will now de-

In ringing out on a called line, it is neces-
sary to have the called line open at the cen-
tral statien, see Fig. 1, or, if closed, it mnust
be through high impedance as 480, otherwise
there would be a tendency to short civcuit

 the ringing circuit and prevent the proper

amount - from reaching the sub-stations.
When the ringing relay 44 is energized from
a calling station, as A} contact is broken be-
tween spring 46 and peint 49, and springs
45, 46 are caused to contact points 47 which
are connected to a suitable source of sig-
naling current 48; the said current is thus
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supplied direct to the.called line, and no

difficulty is presented when one line calls
another. . 'When; however, oné station de-
sires to sigial another station on the same
line, a certain difficulty arises. The select-
ing relay 57 .of a calling line must remain
energized to hold the selector upon the con-
nection to the called Tine, as when the con-
nection is completed, all other’ means for
helding said connection have been removed.
It will be evident that if a party at station
“B” wishes t6 signal station “(”, he must
while operating his own ringing relay 44,
maintain a flow of current through the se-
lecting relay 57 to prevent the latter from
causing a release of the selector; for con-
necting the selector to his own line is the
only wady for supplying ringing current. to
the line. This is perferably accomplished,
see Fig, 11, by supplying the relay 57 with
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an additional spring 691 and contact 692,
and the ringing relay 44 with an additional

" gpring 690, the latter spring being so ar-

ranged as to contact the point 49 before the

“spring 46 breaks contact with said point 49.

- Now 1f the selecting relay 57 is energized

as on a calling line, and the said calling line

" energizes ringing relay 44 to signal on said

10

18

20

line, the spring 690 contacts the point 49
thereby maintaining an active circuit

through the relay 57 from bus-bar 4,

through said relay and point 49, springs 690,

"691, point 692 to opposite side 16 of battery ;

thus the line spring 46 can Yreak from point
49 and opén the line to receive signaling cur-
rent, without. deénergizing the relay 57.
However, as all that is actually necessary is
to prevent the pawl 606 Fig. 6 from releas-
ing the ratchet wheel 629 when the ringing
relay 44 is energized, this may be accom-

‘plished mechanically as shown in Fig. 10, by

placing the ringing relay in 'such mechanical

- relation to the selecting magnet as 206 Figs.

25

6, 10, that they may operate as illustrated.
The armature 603 1s supplied with an ex-
tension 686 designed to be engaged by a

- spring 681 secured to armature 680 of ring-

- 80" ed, the spring 681 engages the extension 686
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ing relay 44. If the latter relay is energized
during the time the armature 603 is attract-

thereby holding and preventing the pawl
606 from disengaging the ratchet 629 even

. though the selecting magnet 206 is deén-
ergized through the breaking of the connec-.

tion between contacts 46, 49. If the select-

ing magnet 206 is deénergized when the

ringing relay 44 is energized, this being the
case when one line calls another, the exten-
sion 686 is In. the path of the spring 681,
but there is enough flexipility to this spring
tolpermit the armature 680 to operate prop-
erly. .
I will now explain the codperative ac-
tion of several elements of the selector, and
will first consider the lockout magnet 380,
Figs, 2, 6, and its relation with the con-
necting magnet 215. When a call is com-
‘plete to a desired line, both the selecting
magnet 206 and the connecting magnet 215
remain energized, whether the called line is
busy or not. -Also the lockout magnet 380
must remain energized while the selector is
connected to a busy line; therefore some
means must be provided for preventing the
energized connecting magnet 215 from caus-
ing the spring 232 to break from point 233
and thus to prevent the lockout magnet from
remaining energized when connected to a
busy line. ~The means is shown in Fig. 6.
With the connecting magnet 215 deénergized
‘and armature 611 in normal position, the
spring 232 is forced by insulation 623 into
contact with spring 233, its normal position,
although the tension on.spring 232 is'in such
direction as to cause it to tend to contact the

957,900

spring 231, and is normally permitted to do
so while the connecting magnet 215 is ener-
gized. If, however, the called line is busy,
the lockout magnet 380 is energized, in a
manner to be hereinafter explained, and by
reason of the consequent attraction of its
armature 625, the extension 627 prevents the
spring 232 from breaking contact with
spring 238. '

Having described the construction and op-
eration of the separate elements of the se-

lector, there remains to be explained their

cycle of operations.

The selector shown in Figs. 6, 7, 8, 9, is
in an energized or connected position. Now,
if the receiver is replaced at the station con-
trolling the selector, the selecting magnet:
206 and connecting magnet 215 would be de-
energized, resulting first in the withdrawal
of the pawl 606 from the ratchet wheel 629
and the consequent return of that member,
and hence of the contact brushes 221, 292,
to normal position by reason of the motor
spring 665. The lock 618 would follow the
pawl 606 to.the limit of the slot in the ex-
tension of. the dog 616 in which it plays.
As armature 611 of connecting magnet 215
returns to normal position, the piece 613
disengages the extension 614 of dog 616,
thereby permitting the latter to move to-
ward engagement with the ratchet wheel
629. It 1s prevented however from engag-
ing the ratchet 629 by reason of the part
620 of the spring secured to the lock 618
which engages the edge of the slot in which
the lock plays. The selector is then in nor-
mal position. Should the party make a call,
the selecting magnet 206 is energized by the
operation of the impulse transmitter at the
calling station, a number of times corre-
sponding to the number of the desired line.
The ratchet wheel 629 is thereby stepped
around a number of teeth corresponding to
the called line, and hence through the me-
dium of shaft 630, the brushes 221, 222 are
moved into connection. with the bank ter-
minals of the desired line. The first ac-
tion of the said selecting magnet 206 causes
the pawl 606 to engage and move the lock
618 to the position shown which causes the
point. 620 to release the side of the slot in
the extension of the dog 616 thereby permit-
ting the said dog 616 to engage and hold the
ratchet wheel 206 in each successive position

Jinto which it may be stepped by action of

selecting magnet 206. '
Before the interruption of the final im-
puise, a cireuit is completed through the call-
ng station which causes the selecting mag-
net 206 to remain energized and thereby hold
the selector in its connected position, and the
connecting magnet 215 to become energized
and attract its armature 611 which causes
the dog 616 to disengage the ratchet wheel

629; the point 619 engaging the inuer side 13
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of the slot in the extension of said dog 616,
and locking the latter out of engagement
with the ratchet wheel 629. It has been
mentioned that the shafts 612, 615 extend
down through the plate 601, and carry insu-
lations 646, 647, which operate certamn con-
tact springs. Referring to Figs. 2, 6, 7, 8,
when the armature 611 of the connectin

magnet 215 is attracted, the two shafts 612, |

615, are caused to turn in opposite direc-

. tions; the shaft 612 causing the springs 330,
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235 to contact.the springs 831, 237, respec-
tively, and the shaft 615 causing the spring
332 to follow, but not to contact the spring
330, The spring 332 is now locked in this
position by reason of the engagement of the
point 619 with the dog 616, and must so re-

main while the selecting magnet 206 is ener- |

gized. The connecting magnet 215 may now
be deénergized in a manner-to be later de-
scribed, and. permit the spring 330 to drop
back into contact with spring 332 for the
purpose of signaling the . called station.
This may be repeated by the calling party
until the called party replies. ,

At the first step of the selector from nor-

mal position, the pin 650 in shaft 630 per-
mits spring 225 to contact spring 226 and

spring 228 to break contact witn spring 229
and make contact with spring 236 for pur-

poses which will be later apparent.
Having described the operation of the sev-
eral elements of the autophone system, I will
next take up in detail the operation of the
system as a whole. - . . -
Referring to Figs. 2, 6, 7, 8:—station. A

desires to communicate with station B.. The.

receiver 201 is removed from hook 202, and
if station B is No. 2 the impulse transmitter
217 is operated to cause the springs 218, 219
to contact each other twice, thereby complet-
ing twice the following selecting: circuit :(—

from battery 205 through bus-bar 204, se-'

lecting magnet 206, wire 209, point 203, hook
202, springs 218, 219, common wire 286, to
bus-bar 216 and opposite side of battery 205.
The selecting magnet is theréby - energized
twice resulting in the brushes 221, 222, being
stepped to the second terminals in their re-
spective banks. © Before the interruption of
the final contact between springs 218, 219,
the springs 211, 212, have been caused, in &
well known manner, by the action of the im-

‘pulse transmitter 217, to contact each other, |
thereby completing a common transmitter

battery circuit -which is maintained after the

“interruption of the final selecting ‘contact,

and . is as follows:—from bus-bar 204
through selecting magnet 206, wire 209, point
203, hook 202, transmitter 213, primary 210,
spring 211, 212, spring 228, which when the
selector moved from normal position, broke
contact with point 229 and made contact
with point 236, said point 236, connecting
magnet 215 and bus-bar 2186, thereby com-

-cuit—1from positive battery

R

pléting the circuit to the other side of bat-

tery 205, and causing the selecting magnet
206 to remain energized, and the connecting
magnet to become energized. The brushes

221, 222, are now connetied to their second

terminals in the ‘direction indicated by the
arrows, to which aré also connected the ba
wires 239, 240, of the called line. . -
It should. be observed that normally wires
as' 214, 250, are open at the central station
end, and have a normal connection to their
line bank wires,
that during the time of selection, the circuit

to line brush 222 is open at spring '330.

For convenience we will hereinafter call
bus-bar 204 “ positive battery ”, and bus-bar
216, “negative battery.” As the calling se-
lector moved from normal position, spring
225 was permitted to contact the point 226
thereby connecting negative battery 216 ‘to
bank wire 238 of the calling line, and upon

the connecting magnet 215 becoming ener-

gized after selection and causing spring 232
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It should also be observed

85

to contact point 231, negative battery 216 is -

thereby connected to the brush 221, and to
the lockout. terminal, and hence the lockout
wire 239 of the called line; both calling and

‘called lines are thus rendered-busy or inac-

cessible to other calling lines, in a manner

to bé hereinafter described. The connect- .

ing magnet 215 has, upon becoming’ active,

90

also caused springs 330, 235, to contact the

points 831, 237, respéctively, and caused the
spring 332 to move dnd become locked ad-
jacent to, but not in contact with, spring 830.

Station A is now in a position to signal
station B, which is accomplished by press-
ing: the key 241 into connection with the
point 220, thereby short-circuiting and de-
energizing the connecting magnet 215 in the
following manner:—The said connecting

100

105

magnet 215 is energized from positive bat-

tery 204 through the resistances of selecting
magnet 206, transmitter 213, primary 210,
and its own resistance, to negative battery
916." When key 241 is operated the circuit’
is as follows:—from positive battery 204
through selecting magnet 206 which remains’
energized, line 209, point 203, hook 202,

“point 220, key 241, to common wire 286

which 1s of practically no resistance, back to
negative hattery 216, thereby placing the
connecting magnet 215 with resistances 210,
213 in series, in multiple with the common
wire. As the connecting magnet is thus de-
energized, the spring 330 is permitted to
drop back into contact with spring 832 there-
by completing the following signaling cir-

contacts 332—330, and 280—281, to brush

‘222, bank wire 240, contacts 261-—260, di-

rect current ringer 252, contacts 270—269,
to commmon wire 286; the ringer 252 being
caused, iIn a well known manner, to operate

and to signal the called party, who there-

204, through
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upon lifts his receiver 254" from hook 255,
thereby causing contact between said hook
255 and point 256, and interrupting the sig-
naling circuit at 269—270.

The called line selector must be out of"

normal position to permit the spring 260 to
contact the point 243 for the purpose of sup-
plying common transmitter battery through

-the connecting magnet 258 to the called line;

a result which is attained in the following
manner, and which inwvolves the eighth fea-
ture of my invention:—As the receiver 254
is removed from hook 255, an energizing cir-
cuit. is completed from positive battery 204
through selecting  magnet 257, wire 251,
point 256, hook 255, transmitter 271, pri-
mary 2068, springs 267—266, wire 250, con-
tacts 260—261, bank wire 240, brush 222,
contacts 281280, 330—331, 228-—236, con-
necting magnet 215 to negative battery 216.
Selecting magnet 257 is thereby energized
and steps the called line selector out of nor-
mal position, and the called line now re-

ceives its supply of transmitter battery cur-

rent through its own connecting magnet 258.
The spring 260 is caused to move from con-
tact with point 261 and into contact with
point 243 as the called selector steps from
normal position, and the connecting magnet
958 becomes energized and causes spring 242
to contact point 239, thereby maintaining a
connection to the calling line, which had
been momentarily interrupted by breaking

“of connection between contacts 260—261.

Tt should be noted that when the springs
228—235 of the calling line contact their
points 236—237, and the springs 260—242
of the called line contact their points
243959, the two connecting magnets 215,
258 are in multiple, whichs would prevent a
called station from making a subsequent call
until the calling station released his con-
nection, as both said magnets 215—258
would remain energized through the com-
pleted circuit to the calling station, were
1t not for the fact that when the circuit is
interrupted at the called station, and the se-
lecting magnet 257 is thereby denergized,
thus causing the selector to return to normal
position, the spring 260 is caused to break
contact with point 243; the connecting mag-
net 258 being thereby removed from the cir-
cuit and becoming deénergized permits con-
tacts 242—959 to separate, and removes the
said connecting magnet 258 from further
connection to the calling line, until the
called .selector has again moved out of

-normal position and a circuit completed

through the called line, either through mak-
ing a-connection to a third line, or through
removing the receiver as in replying to the
calling station. The calling line has’there-
fore two connections to the called line:—the
first through point 261 for the purpose of

%e called line, which is otherwise

»
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open, ‘the second ‘through spring 249, that
connects the lines for purposes of conversa-

tion, and which second connection inchudes .

the connecting magnet 258. The first, sec-
ond, third and fourth features of my in-
vention are directly dependent upon an ar-
rangement in substance like that just de-
scribed, for their successful accomplishment,
and will be considered next.

- Station A has called station B, Fig. 2, and
it is desired that the two stations.become
connected to a third station. Station A
maintains his connection to station B, and
station B operates the impulse transmitter
287 in a proper manner to call the station

70
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desired, all of which resuits in the return .

of station B’s selector to normal Position by
reason of the interruption of its hi
cuit at springs 266—267; and in spring 260
breaking contact with point 243; the con-
necting magnet 258 becoming thereby de-
energized and causing spring 242 to break
contact with point 259. The spring 260
however immediately contacts again the
point 243, as the ‘selector moves out of

-normal position to connect to the desired

line, thereby severing all connection between
stations A and B until the selector of sta-
tion B has completed the connection to the
third line, and also completed its common
battery circuit through the springs 266—267,
whereby the connecting magnet 258 is again
energized. The brushes 301—3802 are now
connected to the terminals of the third line
in the same manner that the brushes 221,
222 of station A’s selector were connected to
the line of station B.

It now remains for station B to signal
the line called which is accomplished by
pressing the key 264 into contact with point
265 which will cause the connecting magnet
258 to become deénergized in a manner al-
ready explained in connection with station
A, thei*elgy causing spring 305 to contact
spring 307, and to complete a signaling cir-
cuit from positive battery 204 through said
springs 307—305, and 308—309 to brush 302
and bank wire of the third line and thence
through the ringer to the common wire and
negative battery 216, as was the case in sig-
naling station B. It will be observed that
as the connecting magnet 258 is deénergized
short-circuiting same by means of the com-

.mon wire 286 for the purpose of signaling,

the connecting magnet 215 which is in mul-
tiple, will also have a tendency to become
deénergized, which does not talke place how-
ever as the contact between spring 242 and
point 259 is immediately interrupted, there-
by disconnecting station A from station B
whilé the latter is signaling. The third
station, upon replying coulﬁ now call a
fourth station, and the fourth a fifth, and
so on; and thus several stations may be
placed in communication.

olding cir- .
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The second feature of my invention is in-
volved in a private or lockout device. It
has beeh made obvious, how a selector in
calling, connects negative battery 216 to its

lockout bank wire which is multiplied into

all of the seléctors, and how a calling se-

- lector conneets said negative battery 216 to

10

thelockout bank wire of the called line ; there-

fore, the lockout bank wires of two or more.

connected lines will ;each be connected to
negative battery. Su})pose this were the case
with station B for instance, and negative
battery 216 were connected through con-

. tacts 277—278 with bank wire 239 by reason
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of the selector being out of normal position.
Station A operates his impulse transmitter
to connect to station B. The lockout brush
221 comes to rest on the lockout terminal
connected to lockout wire 239, thereby com-
pleting a lockout circuit from negative bat-
tery 216 through contacts 277—278, lockout
wire 2389, brush 221, contacts 282—233, lock-
out magnet 380 to positive battery 204; the

‘lockout magnet 380 becoming thereby ener-

gized and causing spring 280 to break from
contact 281 and to contact point 282, thereby
first severing all connection between the call-
ing line, and its line brush 222, which rests

.on the line terminal of the called line, and,

upon the connecting magnet 215 becoming
energized and causing contact between spring
330 and peint 331, connecting the calling

“line to the wire 282 in which is groduced
- through the medium of the secon

ary 284
as has been explained in connection with
Fig. 4, a “busy” tone, the circuit being as
follows:—from line 209 through shunt 262,
bus-bar 204, condenser 285, secondary 284,
wire 283, contacts 282, 280, 830-—331, to wire
214,

It should be borne in mind that the lock-

out magnet upon being energized prevents

spring 232 from breaking contact with point
233 even when the connecting magnet 215 is
energized. A .

It will be evident from the above that ahy
number of stations connected in pairs or
groups, can converse privately and remain
inaccessible to any calling stations, wherein
the second and fourth features of my inven-
tion are embraced. . »

The description of the tenth feature of
my invention now consistently follows, as
we have station “A” connected to the busy

- line of station B. The busy tone will be

repeated to station A as long as the connec-
tion is maintained, and the selector of ‘sta-

tion B remains out of.pormal position. If
the selector of line B should be restored to

nermale position however, causing ‘the lock-
cut magnet 380 to be deénergized by inter-
rupting its cireuit by separating the con-
tacts 278, 977, the spring 280 would break
from the point 282, thereby disconnecting the

~calling line from the busy tone, and con- |

necting said calling line 0 brush 292 which
rests on the line terminal of B’s line. The

party at station A knows immediately by the .

disappearance of the busy tone that he now
has access to the called line and that station
B ¢an be signaled in the usual manner with-.
out repeating the operation of calling.

The third feature of my invention ——Sev-
eral parties at different stations are con-

versing, when it is decided to refer certain -
matter to a party out of the group, and who -

is not to be permitted to join in the general-
conversation the last party called may call
this party, and any one or all of the mem-
bers of the group may converse with him,

and aftér desired information has been ob- '

tained, he may be eliminated from the group

simply by the party who called him releas-

ing the connection.

It will be noted that the lockout magnet
380, is energized each time the brush 221:
contacts a busy terminal while said brush
is passing to a desired line. This however

-1s in no wise detrimental to the proper oper-

ation of the system. o
The eleventh feature of my invention will

90

be apparent from a study of Fig. 2. The di-

rect current signaling devices 324, 252, may
be replaced by alternating current signal-
ing devices 3240, 2520, Fig. 12, and a suit-
able source of alternating current, as 3320,
and 3070 bridged between springs 332—307,
and the bus-bar 216; in which case the sig-
naling circuit would be as follows:—Sup-
pose: station A has called and become con-
nected to station B. The ringing button 241
at station A is operated and causes the im-
pedance coil relay 215.to release its arma-
ture, thereby causing an alternating current
signaling circdit from source 3320 to bus
bar 216, and to contacts 332, 330, 280, 281,
brush 222, called terminal and bank wire
240, contacts 261, 260, signaling device 2520,

100

105

eontacts. 270, 269, to common wire 286 and °

back to bus bar 216; the alternating current
signaling” device 25620 being thereby oper-
ated, and station B signaled. . :

It will be evident to those skilled in the
springs 225, 226, and 231, 232, 233, and all

of the apparatus pertaining to lockout de-’

vices, lockout magnet 380 and springs 280,

110
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281, 982, bank 993, and wiring, brush 221, *
springs 295,226, and 231, 232, 238, and ‘all -

apparatus pertaining to busy tone, could be

eliminated, and the system still possess all of:

the features enumerated except that of pri-
vacy. ' : T
It has been herein mentioned that the con-
tacts 225--296, become operative upon the
second step of the selector from normal po-
sition. 'The reason of this is, should statiom

the connecting relay 215 would be deéner-
gﬁzed during the time station A is signaling;
thervefore the contacts 232—233 would close

120
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“A call and become connected to station B,
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the circuit of the lockout magnet 380, to the
lockout brush 221, and if, during this period,
B’s selector should be stepped from normal
position by reason of the removal of the rve-
ceiver at station B, contact between springs
277—278 would, in a manner already de-
seribed, operate the lockout magnet 380 of
A’s line, provided said contacts 277—278
were made operative upon the first step of
the called selector from normal position,

I will now deseribe in detail the operation

of so much of the complete autophone sys-
tem as is illustrated diagrammatically in
Fig. 1, and relates to features six and seven
of my invention; the mechanical operation
of the system having already been made
plain. - ' :
P A ground return may be used-as is illus-
trateg, or a common return wire as is shown
in Fig. 2." In the case of the complete sys-
tem Fig. 1, however, in which lines may ex-
tend to a considerable distance, the ground
return is preferable. ‘ ‘

Suppose a party at local battery station
B desires te communicate with station A.
The receiver 54 is removed from hook 55,
and the impulse transmitter 87 is operated
in a proper manner to call station A whose
call in this case is one, whereby the follow-
ing selecting circuit is completed: from
ground 86 and battery 5, through bus-bar
4 selecting relay 57, contacts 49—46, hook
55, contact 56 spring)é 88-—89, to ground 90.
The selecting relay 57 becomes energized a
number of times corresponding to the num-
ber of the called station, thereby operating
through its contacts 91—92, the selecting
magnet 93 as has already been explained,
the said selecting magnet 93 causing the
brushes 101, 102 to step to the terminals of
the desired line; the subsequent completed
circuit through station B rendering active

the connecting magnet 58, thereby first mak- |

ing the called line busy by connecting
ground 86, through contacts 100—98, and
brush 101 to-the lockout wire 38 of the called
line, ‘and causing connection between con-
tacts 105—106 thereby connecting the call-
ing line to its line brush 102 which-is now
connected to the line terminal and bank wire
113 of the called station A; the spring 107

‘having been also moved adjacent to the

spring 105 for the latter to contact for the
purpose of signaling. To facilitate expla-
nations I will heremafter refer to bus-bar

4 as “battery”, and to bus-bar 16 as.

“oround ”,

To signal station
B is pressed inte contact with grounded
point 127, thereby shunting and deénergiz-
ing the connecting magnet 58, in a manner

already explained, and causing the spring !

105 to contact the siaring 107, thereby com-
pleting a ringing relay circuit from batte;i
4, through springs 107-—105, brush 102, ba

- invention,

A, the key' 64 at station

257,800

wire 113, contacts 35—36, ringing relay 127,
to ground 16; the said ringing relay 127 be-
coming energized and causing spring 8 to
break its contact with point 7 thereby open-
ing the called line and creating a most favor-
able condition to receive signaling current;
and now follows the seventh feature of my
The springs 8-—126 are now
caused by action of ringing relay 127 to con-
tact the points 125 which lead to a suitable
source 48 of signaling current, this current
being supplied therethrough direct to line
9—14, and causing the. operation of the
ringer 124 through the condenser 128; the
contact between 7 and § having been first

severed by the action of said ringing velay

127. Tt will be evident that on lines having
only one station connected thereto, the con-
denser 123 may be dispensed with, and a
means provided as shown in contacts
207—208, Fig. 2 for opening the ringer cir-

cuit when the receiver is removed from the

hook. The station A now responds by re-
moving the receiver 1 from hook 2, thereby
causing the selecting magnet 6, and the con-
necting magnet 15 to become energized and
to step the selector of station A out of nor-
mal position; said station A obtaining its
supply of  common transmitter battery
through said magnets; the connecting mag-
net 15 causing spring 35 to contact point 87

‘thereby completing the connection to station

A through bank wire 113, contacts 85—387.
and 29—28, to line 14. Conversation may
now be carried on between stations A and B;
the conditions having been already ex-
plained and shown in connection with Fig.
3, with the exception that the call is re-
versed. The calling and called lines have
now been rendered inaccessible to other lines,
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and the called station can call, as hasalready -

been shown, a third station.

I will now explain the operation of the
elements embraced by the sixth .feature of
my invention, . '

It will be observed, in relation to the sixth
feature of my invention, that with the re-
ceiver 54 removed from the hook 55, the
normal battery ecircuit. is from wire 50
through key 64, point 65, contacts 66—67,
intermediate winding 68, point 56, hook 55
to wire 51; thus there is maintdained a closed

circuit through the station, to hold the.

selecting . relay 57 and connecting  magnet
58 energized after 2 call has been made.
Now, if key 64 is operated to signal a
called station, the first object of the im-
pedance coil 114 becomes apparent, for if
the circuit through” the station is inter-
rupted between key 64 and point 63, the
selecting relay §7 will become deénergized
and cause the release of the connection. ' It
is therefore necessary to maintain a closed

circuit through the station B while the latter .
 is signaling; and this closed -circuit mast
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present such high impedance to signaling
current that the latter will not be short-cir-
cuited when the called station is on the same
line as the calling station. If station B de-
sires t0 communicate with station G which
is on the same line, the normal conditions

are such that conversation may be carried

10

on. It remains however for station B to
signal station (.  Station B calls the num-
ber of his owh line, the brushes 101102

© being, thereby caused to contact the repre-
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sentative- terminals of line 50—51, and the
selecting relay 57 and connecting magnet

-58 to become and to remain energized. The

signal at station C is, for instance, two rings;
therefore the key 64 is operated twice, caus-
ing the connecting magnet 58 t0 be twice de-
energized (it being energized after each de:
energization by curvent supplied through im-
pedance coil 480 to line 51) and to complete
each time the following ringing relay circuit;

from battery 4, through contacts 107--105,.

brush 102, contacts 42, 43, ringing relay 44,
to ground-16; the said ringing relay 44 be-
coming - thereby - energized and - causing
spring 46 to open the circnit to the line 51
at point 49, and causing springs 45—46 to

contact the points 47, thereby causing the

source of signaling current 48 to-become
connected direct to the line 50—51. resulting
in the operation of all the signaling devices

connected thereto, - In response to his par-

ticular signal the party at station C'removes

-his recéiver 115 from hook 116 and the par-
ties at the two stations, on the same liné

. may now. converse, the talking conditions
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being herein explained in relation to stations
B and C, Fig. 3. =~ o
It should be borne in mind that normally

the severing of the connection between con--

tacts 49 and 46 would cause the selecting re-

lay to become deénergized and cause the-
connection . to be released were it not for:

the means illustrated in Fig. 11 for prevént-
ing same, or the mechanical means illus-
trated in Fig. 10 for preventing the arma-

the ratchet wheel 629. R
have now -described- my invention in

ir}%

detail, and have illustrated and described

the best -embodiment, now known to me of
the ‘several -features thereof, yet I do not

wish to limit myself to the structures de--

firied herein, as they are susceptible of imodi-

fications which may be suggested by experi-.
ment or experience, without material depar-

ture from the:
invention, L
- Desiring to protect my invention in ‘the
broadest manner legally possible, what I
clajim isw— i e T

principles and -$pirit of my

1. In an antomatic telei)hohé.sj%éﬁém; tele-

phone. lines; automatic- means whereby .8
calling ‘line ‘may become ‘electrically asso-

.
(a3

other lines..

‘tem to normal position.

B!

ciated with a called line for the purpose or
communication; means whereby the said
calling line and called line may become elec-

-trically associated with, a called third line

for the purpose of inter-communication; and
means - whereby ‘electrical current from a
central source may be supplied to the trans-

70

mittérs in multiple, at the. connected sta-

tioms. , : R
- 2..In an automatic telephone system, tele-
phone lines; automatic: means whereby - a
calling- line may become electrically asso-
ciated with a called line for the purpose of

.communication ; means whereby the said call-

ing and called lines may becoms electrically

associated with a third line for the purpose -

of inter-communication, and means whereby
electrical current from a central source may
be supplied to the transmitters at the con-

nected stations; and ‘automatic means for

75 .

80

85

each line to restore its operated apparatus

to normal position.

3. In an automatic-telephone system, tele- -

phone lines; -automatic  meanis whereby a
calling line may become electrically asso-

ciated with a called -line for the purpose of
-communication; means whereby the said -
‘calling: and called lines may - become ‘elec-
_trically associated with a third line for’the -

purpose of inter-communication, and means- gg

90

whereby . electrical cuirent. from a central -

source may. be supplied to the transmitters

at the connected stations; and. means where-
by said lines'may be made:inaccessible *o

4. In an automatic teléphdne‘ systém', tele-

' phone lines; automatic’ means - whereby a

calling . line may become electrically asso-
ciated with a called line for the purpose of

communication; means whereby the said.
“calling . and -called lines may ‘become elec-

trically associated with a third line for the
purpose of inter-communication, and means
whereby ‘electrical current from a central
source may be supplied to the transmitters

] i ) -at the connected stations; automatic means
-~ ture of theé selecting ‘magnet as 93 from |

permitting pawl 606 (Fig.'6) from releas-

for restoring the system to normal position;
and means whereby said lines are imaccessi-
ble to other lines. = ... - .

‘8. In an automatic telephone system, tele-

-phone  lines; automatic ‘means whereby a

calling line may become eléctrically asso-:

ciated- with a called line for the purpose of

communication; means whereby: the said
calling and ecalled lines- may . become -elec-.

‘trically associated with a third line for the
‘purpose . of inter-communication; means
‘whereby electrical current may be supplied
to the transmitters at the connected stations:

and_automatic means for restoring the sys-

phomnie’ lines; automstic means . whereby a

100°

.‘_’ .
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e, .
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. 6, ITn an antomatic :telephb,ﬁé sySterxi, tele- .

calling line may become electrically associ- -

ated with a called line for the purpoSe of

130
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- communication; means whereby the said
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15

20

calling and called lines may become elec-
trically associated with a third line for the
purpose - of " inter - communication; means
whereby electrical current may be supplied
to the transmitters at the connected stations;
and means whereby said lines are inaccessi-
ble to other lines.

7. In an automatic telephone system, tele-
phone lines; automatic means whereby a call-
ng line may become electrically associated

-with a called line for the purpose of com-

munication; means whereby the said calling
and called lines may become electrically as-
sociated with a third line for the purpose of
inter-communication; means whereby elec-
trical current may be supplied to the trans-
mitters at the connected stations; automatic
means for restoring the system to normal
position; and means whereby said lines are
1naccessible to other lines. :

8. In an automatic telephone system, tele-

" phone lines; automatic means whereby sev-
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eral- of said lines may become electrically
united for the purpose of inter-communica-
tion; means whereby one or more of the re-
maining lines may be associated with said
several lines, and automatic means whereby
said one or more remaining lines may be dis-
connected from said several lines.

"9; In an automatic telephone system, tele-

“phone lines; automatic means whereby sev-

eral of said lines may become electrically
united for the purpose.of inter-communica-

tion; and means whereby one or more of the

remaining lines may be associated with said
several lines; automatic means whereby. said
one or more remaining lines may be. dis-
connected from said several lines; and means

whereby said several lines may be rendered in-

accessible to said one or more remaining lines.
10. In an .automatic .telephone system,

_telephone lines; automatic means whereby

- several of said lines may become electrically

45

united for the purpose of inter-communica-
tion; and means whereby one or more of the

" remaining lines may be associated with said

50
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several lines; automatic means whereby said
one or more remaining lines may be dis-
connected from said several lines; and auto-
matic means whereby each line may restore

its part of the connection to normal position.

. 11. In .an -automatic telephone system,
telephone lines; a selecting magnet and cir-
cuit associated with each line, whereby a
line may become united with another line;

a ratchet wheel codperating with said select-

ing magnet, and -means to engage and hold
said ratchet whesl; a connecting magnet;
-apparatus whereby said means may be caused
by said connecting magnét to disengage said
ratchet wheel when said line has become
united with another ling; and means where-
by the selecting magnet holds ‘such union
operative,

. 957,909

12. In an automatic telephone system,
telephone lines; a selecting magnet and cir-
cuit associated with each line whereby a line
may become united with another line; a
ratchet wheel cobperating with said select-
ing magnet, and means to engage and hold
said ratchet wheel; a connecting magnet ; ap-
paratus whereby said means may be caused
by said connecting magnet to disengage said
ratchet wheel when said line has become
united with another line; and means where-
by the selecting magnet holds such union
operative; and means whereby the selecting
magnet upon becoming deénergized, causes
disconnection between the two lines.

18. In an automatic telephone system,
telephone lines; a sub-station associated with
each line, having a local transmitter circuit,
closed when .said sub-station is in use; for
each line, a selecting magnet and a connect-
ing magnet; means whereby common trans-
mitter battery is supplied therethrough to
sub-stations in use; said magnets becoming

- thereby energized ; and means whereby said

connecting magnet may be shunted, and
thereby deénergized for the purpose of sig-
naling a called sub-station.

14. In an automatic telephone system, tele-
phone lines; for each line, a selecting mag-
net; a ratchet wheel; a dog; said ratchet
wheel being operated step by step by said
selecting magnet, and said dog holding said
ratchet wheel at each step; a connecting
magnet; and means whereby said connecting
magnet upon becoming energized, causes
said dog to disengage said ratchet. wheel;
and means whereby said dog may not again
engage said ratchet wheel until said select-
ing magnet has been deénergized and again
energized. .

15. In an automatic telephone system, tele-
phone lines; for each line, a telephone sta-
tion, a selecting magnet, a non-inductive
shunt for sald selecting magnet, an impe-
dance coil, a central battery, and means
whereby electrical current from said battery
may be supplied to a telephone station
through said selecting magnet and said im-
pedance coil; a movable connecting termi-
nal, whereby a path’ suitable for conveying
sound-produced currents, may be bridged
across the impedance coils of a calling line

-and a called line, for the purpose of uniting

said lines for conversational purposes; an

-means operated by the impedance coil of a

calling line, to signal a -called line.

16. In an automatic telephone system, sele-
phone lines; for each line, a telephone sta-
tion, a selecting magnet, a non - inductive
shunt for said selecting magnet, an impe-
dance coil relay; a central battery; and
means whereby electrical current from said
battery may be supplied to a telephone sta-
tion through the said selecting magnet to
one limb of the line, and the impedance coil
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relay, to the-other limb of the line; a mov-

able connecting terminal whereby a path

suitable for conveying sound-producing cur-
rents may be bridged across the impedance
coil relays of a calling line, and a called
line; and means whereby the impedance coil

relay of a calling line may be operated. to

signal a called line, - - . : '
-17. In an automatic telephone system, tele-

‘phone lines; an impedance coil relay for

each line; a source of signaling current; a

- movable terminal electrically connected to

said source; a’'connecting terminal which

" may be electrically associated with a called

15

20

line; means whereby: the impedance coil re-

lay ,u}])on becoming energized, causes the
movable terminal to move and to bBecome

locked adjacent to the connecting terminal;

and means. whereby the said impedance coil
relay may, upon becoming deénergized, per-

" mit the said connecting terminal to contact

25,

30

36

40

45

. line, the opposite pole of ‘said battery, for

50" the purpose of operating the signaling de--

56 -

80

85. come operative and cause said selective ap-

the said movable terminal, for the purpose
of sighaling a. called lize. :

~ 18. In an automatic telephone system, tele-
phone lines; one limb of each line being asso-
ciated with a selecting rfragnet circuit, and
the other limb being normally open at a cen-
tral station; a central battery; common re-
turn. circuit ‘connected to one pole of said
battery;a sig‘nalinﬁ device. on each telephone
line, and connected to said common return
cireuit and to said open lines; and means
whereby a calling line may connect to the

open line of a called line the opposite pole

of said battery, for the purpose of operating
the signaling device on said called line.’

19. In an automatic telephone system, tele-
phone lines; one limb of each line being asso-
ciated- with. a selecting magnet circutt, and
the other limb being normally open at a cen-
tral station; a central battery; a common. re..
turn circuit connected ¢ one pole of said
battery; a signaling device on each line and

.. connected to said common return circuit and

to said open limb; an impedance coil relay;

.and means: whereby a “calling- line may, |
through the agency of the impedance coil

relay, connect to-the open limb ‘of a called

vice on said called line:

20. Inan sutomatic telephone éysterh,‘ tele-

phone linés; one limb of each Ime being as-
soeiated ‘with. a selecting magnet eireuit, and
the other limb being normially open at a cesi- "}
tral station; @ called line; selective appara-
tus associated therewith a telephone station

on said line; and mearns whereby the re-
.moval .of the receiver from. its- hook com-
‘limb, and the open limb} and means where-
by a:calling line may: complete & circuit to
the open limb of a called line whereby the
selecting circuit of the called line may be-

calling telephone line; a relay associated

‘sociated with said line; sai ‘
being controlled from the calling station. for,

letes a circuit between the selécting magnet

-paratus to move from mormal position, to

supply common transmitter batter;y to the
called line through apparatus associated with
that line. o ‘ : : ‘

21. In an automatic telephone system, tele--

phone lines; a signaling relay associated
with each line; and means whereby a calling

party may upon completion of a call, oper-
ate the signaling relay of a called line at
will to signal a station on said called line.
'22. In an automatic telephone system, tele-
phone- lines; a signaling relay associated
with each line; means whereby a calling
party may upon completion of a call, operate

‘at will the said signaling relay of a called

18

.75.;

80

line to'signal a station on said called line; a - -

source. of signaling current; means whereby:
the signaling relay opens the line to the

called station, and connéets to said open line 4

said source of current, to operate a signaling
device thereon. . S
23. In an automatic telephone system, a

therewith; a called line; a signaling r.ela?n
associated therewith; means whereby a call-

ing party may, upon completion of a'call, -

through the agency of said relay, control at

will the said signaling relay for the purpose

of signaling a station on the called line.
24 In an automatic telephone system, a.

85
90

95

“telephone line; a calling station, and a called - -

station thereon; a selector associated there- -

with and operated by the calling station to:
connect, to that line; a selecting magnet as-
sociated with ‘said selector, and holding it
in its connected position; a signaling relay

100

associated with said line, said signaling re-

lay being controlled by the calling station

for the purpose of signaling the called. sta- .
‘tion; means associated with said signaling
relay for preventing the said selecting mag- .

105

net from becoming defnergized when said

line ‘is opened. by said signaling relay. for .
the purpose:of signaling the called station
thereon. = - - ‘ Lo .
25. In an automatic -telephone system, a.
telephone line; a calling station, and a called
station, thereon; a selector associated there-

‘with and operated by the calling station to
_connect to that line; a- selecting magnet. as-
‘sociated; with the selector and holding.it in

its conneoted position; a siﬁnalin’g rélay as-:
signaling relay’

the purpose of signaling the called gation;

‘and means associated with the said signaling

116
115

120

relay for preventing the restoration fo nor- = .
mal of said selector, when said line is bpened. .

by. said signaling: relay. for.the purpose of
y g l%e ¥ 1oL te. purpose - 125

signaling the called station thereon.

26. In an ‘autamatic’1-»‘.‘t91e‘p,hone'»_Sﬁstem',‘ EHITR
ne, a. |

‘telephone lined; associated with each.
selector having: a bank of Iqqlmﬁut_termjnais; IRINE

a- movable lockout terminal; a lockout mag-

net and. cireuit, said circuit being normally-

130
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‘closed to said movable lockout terminal, and

through said lockout magnet to battery;
means whereby, upon the completion of a
call to a_non-busy line, said lockout magnet
is disconmected from said movable:lockout
terminal, and 2 lockout potential is cofi=
nected to said movable lockout terminal;
said lockout circuit being separate from the
talking circuit; a lockout bank wire for each
selector, and cdfinected to an individual lock-
out terminal in each other selector; means
whereby a selector in use connects through

its multiple bank wire, a lockout potential

to its individual lockout terminal in all of
the other selectors in the system, for the pur-
pose of rendering a line In use inaccessible

“to a calling line; each multiple bank wire be-

ing disconnected from the lockout terminal
of its individual selector, for the purpose of
rendering a line. accessible to its own.se-
lector. ' :
27. in an. avtomatic telephone system, a
calling telephone line; a telephone station

" thereon ;.a selector associated therewith, and

25

connected to a called line; a local circuit in

_ said calling station whereby the said selecter

mayv be held in connection with a called line

while ‘the latter line is being. signaled; an

~impedance; the latter being included in the

30

35

40

Jlocal circuit of a calling station while said

station is signaling, for the purpose of pre-
venting the short-circuiting of Lhe signaling
current at a calling station when the called
station is on the same line. .

28. In an automatic telephone system, tele-
phone lines; associated with each line, a se-
lector having a bank of lockout terminals;

¢ach selector having connection to a repre-.

sentative lockout ‘terminal in the lockout

bank of each of the other selectors; a busy’

relay electrically associated with a movable

- terminal “which may connect .in succession

.45

85.-

to the lockout terminals in its  individual
lockout bank; an impedance coil relay; the
circuit of said busy relay ‘being normally
closed through contacts operated by said
impedance coil relay, said busy relay being
thereby normally in a position to act when

_the movable terminal contacts an active lock-

out terminal; means whereby the said im-
pedance coil relay of a calling line becomes
energized upon the completion of a connec-
tion and thereby disconnects the said busy
relay from its said movable terminal, and
connects a-lockout potential thereto, for the
purpose of réndering the called line inac-
cessible to other lines. -

. 29. In an automatic telephone system, tele-

~ phone lines; associated with each line, a se-

60

&b

lector having a bank of lockout terminals;
each selector having connection to a repre-
sentative lockout terminal in the lockout
bank of each of the other selectors; a busy
relay electrically associated with a movable

‘terminal which may connect in succession to

857,909

the lockout terminal in its individual bank,

the circuit of said busy relay being normally
closed through contacts operated by an im-
pedance .coil relay; said busy relay being
thereby normally in a position to act when
the movable terminal contacts an active lock-
out terminal; and means whereby the said
busy relay upon becoming energized by rea-
son of its movable terminal contacting a
lockout terminal upon which is a lockout
potential, opens the circuit which would
otherwise be established between a calling
line and a called line.

.30. In an automatic telephone system, tele-
phone lines; associated with each line, a se-
lector having a bank of lockout terminals;
each selector having connection to a repre-

“sentative lockout terminal in the lockout

bank of each of the other selectors; a busy
signal; a busy relay electrically associated
with a movable terminal which may connect
in succession to the lockout terminal in its
individual bank, the. circuit of said busy
relay being normally closed through con-
tacts operated by an impedance coil relay;
said busy relay being thereby normally in a
position to act when the movable terminal
contacts an active lockout terminal; and
means-whereby the said busy relay upon be-

coming energized by reason of its movable
terminal contacting a lockout terminal upon
which is a lockout potential, opens the cir-.

cuit which would otherwise be established
between a calling line, and a called line, and
connects said busy signal to said calling line.

31. In an automatic telephone system, tel-
ephone lines; associated with each line, a
selector having a bank of lockout terminals;
each selector having connection to a repre-
sentative lockout terminal in the lockout
bank of each of the other selectors; a busy
signal; a busy relay electrically associated
with a movable terminal which may connect
in succession to the lockout terminals in its
individual bank; and means whereby the
said busy relay upon becoming energized by
reason of its movable terminal contacting a
lockout terminal upon which is a potential,
opens the circuit which would otherwise be
established between a calling and a called
line, and connects the busy signal to said
calling line; an impedance coil relay associ-
ated with said calling line which would ne-
mally open the circuit of the busy relay upon
the completion of a connection, the circuit
of said busy relay being normally closed
through contacts operated by the said im-
pedance coil relay; said busy relay being
thereby normally in a position to act when
the movable terminal contacts an active
lockout terminal; and means associated with
the said busy relay to maintain said circuit
closed when a call is made to a line in use.

32. Inanautomatic telephone system, tele-
phone lines; associated with each line, a busy
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signal, a busy relay; means whereby said
busy relay of a calling line becomes ener-
gized when a connection is made to a line
n use; and means operated by said relay,
whereby the calling line ig locked out from
connection to the called line and connected
to said busy signal; means whereby the busy
relay becomes deénergized when the called
line is accessible to the calling line; the said

busy relay thereupon disconnecting the busy

signal from the calling line, and completing
the connection to the formerly busy called
line,

33. Inanautomatic telephone system, tele-

phone lines; associated with each. line, a

selector, having a bank of line terminals;
each selector having connection to a repre-
sentative line terminal in the line bhank of
all of the selectors in the system; a movable
line terminal which may connect in. succes-
sion to the line terminals of its individual
line bank; said movable terminal being nor-
mally disconnected from the circuits of its
selector; an impedance coil bridged between

" the grounded pole of a battery and line; said

battery; said impedance coil serving to pre-
vent short-circuiting of a talking circuit;
an armature for said impedance coil where-
by said coil may act as a relay; and nieans
whereby said impedance coil relay of a call-
ing line becomes energized upon completion
of a connection to a called line; and causes
the two lines to -become united for purposes
of conversation. o

34. In an automatic telephone system, tele-
phone lines; associated with each line, a
selector having a bank of lockout terminals;
a lockout bank wire for each selector; and
means whereby a selector in use connects'a
lockout potential to its individual lockout
terminal in each of the other sclectors; a
movable terminal which may contact in suc-
cession the lockout terminals in its indi-
vidual lockout bank ; a busy relay electrically
-associated with said movable terminal, and
energized when said movable termninal con-
tacts a lockout terminal upon -which is a

lockout potential; a busy tone producing de- .

vice, said device being normally at vest;
means operated by said busy relay, when the
latter becomes energized, for rendering ac-
tive the said busy tone producing device; all
for the purpose of permitting the busy tone
producing device to remain 1nactive until a
call is actually made to a busy line.

35. Ir an” automatic telephone system,
common battery lines; local battery lines;

- transmitters at statious on the said common

60

66

battery lines, said transmitters being sup-
plied with electrical current from a central
source; at each station on local battery lines,
a receiver, a transmitter, and an induction
coil having three windings, a primary, an
intermediate and a secondary; and auto-
matic means for uniting said common bat-

tery lines and said local battery lines for
conversational purposes.

1s

36. In an automatic telephone system,

common battery lines; local battery lines;
transmitters at stations on the said common
battery lines, said transmitters being sup-
plied with.electrical current from a central
source; at each station on local battery lines,
a receiver, a transmitter, and an induction
coil having three windings, & primary, an
intermediate and a secondary; automatic
means for uniting said common battery lines
and said local battery lines for conversational
purposes; and means whereby sound pro-
duced currents from a common battery Jine
will; through the intermediate winding, af-
fect the secondary and receiver at a local

‘Dbattery station; and means whereby sound

produced currents from a local battery sta-
tion induced in the intermediate winding by
reason of its inductive relation to the pri-
mary winding, wherein, through the medinm
of a transmitter, current from a local bat-
tery is caused to vary in quantity, will affect
through the primary winding at a common
battery station, its secondary winding and
receiver, :

37. In an automatic telephone system,

common battery lines; local battery lines;
a transmitter, a recéiver and a selector, for
each line; means whereby the transmitters
at stations on common battery lines may be
supplied with electrical current from a cen-
tral source; means whereby transmitters. at

stations: on local battery lines may be sup--

70

75

80"

85

90

95

100

plied with current from a local source; at a

local battery station, a receiver, a transmit-
ter, and an induction coil having three wind-
ings, an intermediate winding bridged across
the line to maintain a closed circuit through
said station and complete a holding circuit,
to maintain its selector.in a connected posi-
tion; a primary winding inductively related
to said intermediate winding, and in series
with the transmitter and a local source of
current; and « secondary winding induc-
tively related to said intermediate winding

and in series with the receiver in a closed.

circuit. ‘ . o
38. In . an automatic telephone system,’

105«

110

115

telephone lines; a calling line, and a called .

line, united for conversational purposes;:

means whereby the called line may call a
third Jine; and means- whereby the connec-
tion to the calling line is severed until the
connection is completed to the said third

line, whereupon the connection is reéstab-

lished to the calling line.
In testimony whereof I aflix my signature.
in presence of two witnesses.:
ALTON E. STEVENS.

Witnesses:
- E. F. Uniac,
. J. V. Dagin,
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TTNITED STATES PATENT OFFICE.

ALTON E. STEVENS, OF PROVIDENCE, RHODE ISLAND,

AUTOMATIC TELEPHONE CENTRAL-STATION APPARATUS,

1,265,398,

AppHeation filed April 28, 1917.

To all whom it may concern:

Be it known that I, Avrox E, Stevexs,
a citizen of the United States, residing at
Providence, in the county of Providence and
State of Rhode Island, have invented cer-
tain new and useful Automatic Telephone
Central-Station Apparatus, of which the
following is a specification, reference being
had therein to the accompanying drawing.

My invention relates to switching appara-
tus employed at the central statlon of an
automatic teleplione system; and it resides
in features, and various combinations there-
of, which may be cheaply and quickly made,
and assembled, and are so designed and ar-
ranged, as to allow faulty or broken parts to
be easily removed, and perfect ones substi-
tuted.

My invention may be said to reside par-
ticularly in demountable selector-racks, and
terminals, and demountable selectors, used
in such automatic telephone systems,

Some of the purposes of my invention may
be said to bei—

First: to so design the combination of a
selector-rack and terminal-board, that they.
as a whole and individual unit, may be read-
ily installed in, of removed from, the cen-
tral station switch board.

Second : to combine the selector-rack with

. the line terminal-board, so as to obtain the

greatest economy in switeh board wiring.

Third: to so arrange the selector-rack,
banks, and bank terminals, that a bare wire
conductor can be used to multiple the ter-
minals together.

Fourth: to so design the selector-rack, and
selector, as to facilitate the installation, or
interchange of selectors,

Fifth: to provide a simple way of secur-
ing the bank contact points in the contact
bank.

In the drawings illustrating the principle
of my invention, and the best way now
known to me, of embodying the same in op-
erative structure,

- Figure 1 is a front view of a selector-rack
showing one selector in position;

Fig. 2 is a reduced elevation showing in
detail, a number of selector rack jacks about
to engage switchboard jacks connected by
multiple cables;

Fig. 8 is a rear view of the selector-rack
and connections;

Fig. 4 shows multiple cables and switch-
board jacks to receive the jacks of a selec-

Specification of Letters Patent.

-at top and bottom, by a horizontal bar 2.

Patented May 7, 1918,
Serial No. 165,126,

tor rack; only one row being shown to avoid
confusion; .
Fig. 5 i1s a plan of two rows of switch-
board jacks; .
Fig. 6 shows in detail selector rack jack
engnging switchboard jack; . .
Fig. 7 is a top view of a selector in posi-
tion in the selector-rack; .
Fig. 8 is a detailed cross section, showing
the selector brushes engaging a contact of a
selector-rack;
Fig.9isa bottom view of the selector with
a section of a selector rack; .
Fig. 10 is a diagrammatic view of wiring
and apparatus employed by a calling and a
called station making use of my invention,
The selector-rack consisty of a metallic
frame of two angle irons 1, bound together

Arranged one above another, and secured to
ears 8, Figs. 3 and 7, fixed in the vertical
members 1 of the frame, at regular inter-
vals, are segments 4 of insulating material,
as fiber. Radially disposed in these seg-
ments, are a series of two holes 5, Figs. 7
and 8, near the front and rear edges of the
segment 4. Up through each pair of holes
is passed a staple-shaped metal strip to form
a bank terminal 6, of such length that when
the vertical end portions of the staple are
bent down outwardly and tackwardly, the
points of the strip extend beyond the front
and rear edges of each segment; the respec-
tive strips and points being in the same ver-
tical radial planes of the segments. Attached
to each vertical series of rear points. as by
solder, is a vertical bank wire, 7, Figs. 3
and 7, corresponding to its station of the
system. " So much of each of these bank
wires as is below the lowest segment, is insn-
lated, as at 8, Figs. 1 and 3, so that all of such
Esrts of the bank wires, may converge and"

gathered together, and comnected to
plugs 9 of the usnal form, in the plug strip
10 of the frame. The points of the strips 6
projecting forwardly beyond the edge of the
segment, form contact points of the contact
bank terminals, for the pivoted brush 12,
Fig. 7, of a selector mechanism, later to be
generally described. This method of con-
structing the segment and its contact strips,
is of great simplicity and utility; the bank,
terminals 6 being part of tlie segment 4, are
ﬁrr?ly and *eadily attached in the selector-
rack.

Fixed, as Wy screws 13, to the side 1, of
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the frame, is a flat terminal-board 14, Figs.
1, 3 and 7, of insulating material, having for
each selector, and horizontally disposed
upon the front of the frame, and in the
board, means whereby the selector, as C, a
unit, may be removably secured to the frame,
and terminal-board 14, both mechanically
and electrically.

These comprise horizontal pairs of se-
lector supporting posts 15, Fig. 7, extending
out from the face of the frame; spring jacks
16, Figs. 1, 7, and 10, to receive and contact
with the plugs 17 on the selector; and bind-
ing posts 18, 19 and 20, on the terminal-
board 14, to receive the necessary line, sig-
naling and common wires 21, 22 and 23, Fig.
10, for the system. TFrom the back of these
binding posts 18 and 19, suitable leads 24
and 25, Figs. 3, 10 are led to the proper
jack 16 and 27; while from the vertical
bank wire 7 of one of the stations on the
selector-rack, leads the home wire 40 to the
jack 26. The jack 28 for each sclector is
connected to a wire 35 in the busy circuit,
and has its individnal plug in the plug
strip 10, Fig. 3, in the selector rack frame.
Binding-posts 30 and 31 are mounted at the
bottom of the terminal-board 14, Fig. 1, to
receive battery current from a suitable
source; one of which binding-posts, as 30,
is connected with a common wire to the jack
29 of each selector: and the other post, as
31, being connected to a common wire 23,
Fig. 3, mounted on the rear of the terminal-
board 14.

The plugs 9 of the selector-rack, when the
latter is to be installed in a switchboard, are
first cansed to éngage a corresponding group
of switchboard jacks 41. Figs. 2,4, 5, 6 and
10, made integral with the swiichboard,
When two or more selector-racks are re-
quired, there are as many groups of switch-
board jacks as there are selector-racks, as
for examj.:c see Fig. 2 the jacks being mul-
tipted together by -suitable cables 42, in a
well-known manner.

It will now be obvious that in ecase of
trouble or breakage, a selector-rack and ter-
minal board, entire, may readily be removed
from the switchboard, and a new unit car-
rying a like but operative set of electrical
connections, can be quickly substituted,
thereby greatly hastening the making of re-
pairs required.

Mounted on the pins 15, projecting from
the face of the frame, are the necessary
number of seleclors, one selector, as is well
known, being required for cach telephone
station. One is illustrated in the drawings,
and only so mnch of it, as will show its de-
mountability, as a unit, from the rack and
board, will be described; it being under-
stood that any selector of suitable construe-
tion, may be used in the system.

Of the selector, itself, there is a frame

1,265,308

50, having for manual convenience, a handle
51 at the front, integral therewith. On each
side is a e¢ylindrical member 52 pierced with
a hole and adapted to slide over the pair
of pins 15, Fig. 1, on the selector-rack
Mounted on the pivot 53, Fig. 7, is the se-
lector brush 12 comprising two metallic
spring members, adapted to pass, one above,
and the other below, and contact with, the
contact bank terminals, 6, as shown in Figs.

7 and 8. The remaining elements of the.

selector, such as its sclector magnet 54 and
armature 85; its holding magnet 56 and
armature 57; its lockout magnet 58 and
armature 59; and the various springs for
controlling the numerous circuits, are all
diagrammatically illustrated in Fig. 10, and
fully explained and claimed in application,
Serial No. 72428, for automatic telephone
system filed by me January 17, 1916, As
the selector mechanism does not itself con-
stitute a feature of my invention, it is felt
that a further description of its construction
and operation is not required.

Likewise, as the manufacture, setting up
and taking down of the selecting mecha-
nism, at the central station, involve only the
selector-rack A, terminal-board 14, and de-
mountable selector Cj; the operative auto-
matic telephone system embracing them,
constitutes their environment, and is shown
in said diagrammatic view, Fig. 10, only
to explain the relations of the parts of my
invention to an operative system, a complete
disclosure of which will be found in my said
application No. 72428,

The only necessary electrical connections
that must be severable, between each selector
and the vest of the system, are the plug 17
and jack 16 in the line cirenit 21; the plug
61 and jack 26 in the home wire 40 of the
telephone station; the plug 63 and jack 27
in the sclecting cireuit 22; the plug 65 and
jack 28 in the busy circuit 35; and the plug
67 and jack 29 in the battery circuit 233 all
of which are clearly and diagrammatically
indicated in Fig, 10 of the drawing.

It will now be plain that one or more
selectors may be mounted in the positions
provided upon the selector-rack, and that
by pushing the selector frame in, upon the
pins, as far as it will go, ail of the electrical
connections required will be made; and that
by drawing it off the pins, all connections
will be severed; also that each selector-rack
and terminal-board may as a whole be
mounted in or removed from a switchboard,
if they are so manipulated that the plugs in
the sclector-racle are moved to engage or
disengage their multiple jacks in the switch-
board.

Further, it will be obvious that the com-
bination of the selector-rack and terminal-
board provides a construction whereby the
amonnt of wiring in the central station ap-
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paratus is reduced to a minimum; and the
positioning of the banks and the arrange-
ment of the back contact points of the bank
terminals are such that they require a mini-
mum amount of labor in wiring.

The patentable features, disclosed in dia-
grammatic drawing, Fig. 10, but not claimed
herein, are fully described and claimed in
mf/ said pending application for “antomatic
telephone system,” Serial No. 72428, filed
Janunary 17, 1916 and in my application for
“automatic telephone sub-station mecha-
-nisr?” Serial No. 163590, filed April 21,
1917.

Desiring to protéct my invention in the
broadest manner legally possible,

What I claim is:

1. A vertical rack; horizontal contact
banks of line terminals, one above another,
the contact points being multipled together
with bare vertical wire conductors; pins
perpendicular to the face of the rack; one
or more selector frames with holes therein
to allow a selector to be removably mounted
upon said pins; the free end portions of
said contact bank terminals being engage-
able by the selecting brush of the selector.

2. A vertical rack; horizontal contact
banks of line terminals, one above another,
the contact points being multipled together
with bare vertical wire conductors; pins
perpendicular to the face of the rack; one
or more sclector frames with holes therein
to allow a selector to be removably mounted
upon said pins; the free end portions of
said contact bank terminals being engage-
able by the selecting brush of the selector;
jacks secured to said rack, whereby the se-
lector circuits become connected or discon-
nected, when the selector is mounted on, or
demounted from, the selector rack.

3. A vertical rack; horizontal contact
banks of line terininals, one above another,
the contact points being multipled together
by bare wire vertical conductors; a terminal
board secured to the rack and having ter-

minals therein horizontally adjacent to each
contact bank of line terminals.

4, A vertical rack; horizontal contact
banks of line terminals, one above another,
the contact banks being multipled together
by bare wire vertical conductors; pins per-
pendicular to the face of the rack; a ter-
minal board secured to the rack, and havin
terminals and jacks therein horizontally ad-
jacent to each contact bank of line termi-
nals; one or more selector frames with holes
therein, and with jacks, whereby each selec-
tor frame may be removably mounted upon
said pins, and the selector circuits may be-
come connected, or disconnected, when the
selector is mounted on, or demounted from
the selector rack.

5. A vertical rack; horizontal contact
banks of line terminals, one above another;
the contact points being multipled together
by bare wire vertical multiple conductors;
a multiple jack mounted upon said rack;
insulated jack plugs mounted therein; each
jack plug being connected to its individual
vertical multiple conductor.

6. A wvertical rack; horizontal contact
banks of line terminals, one above another;
the contact points being multipled together
by bare wire vertical multiple conductors;
a multiple jack mounted upon said rack;
insulated jack plugs mounted therein; each
jack plug beingfv connected to its individual
vertical multiple conductor; a «witch board;
multiple jacks mounted therein; insulated
spring clips in each of said jacks to receive
the insulated male plugs in the selector
rack; and a multiple cable whereby the cor-
responding points in the switghboard jacks
are multipled together.

In testimony whereof I hereunto affix my
signature in the presence of two witnesses.

ALTON E. STEVENS.

Witnesses:
Cuarces F. Ricirarnsox,
A. 1. Crawronp.
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UNITED STATES

PATENT OFFICE.

ALTON E, STEVENS, OF PROVIDENCE, RHODE ISLAND, ASSIGN OR TO SCREW MACHINE
PRODUCTS CORPORATION, OF PROVIDENCE, RHODE ISLAND, T

AUTOMATIC TELEPHONE SYSTEM,

1,280,096, ’ -~ Specification of Letters Patent.  Patented Sept. 24, 1918..
. Application filed January 17, 1918, Serial ﬁo, 72,428

1o «ll when it may concern:

3e it known that I, Avron E. Stevexs,

a citizen of the United States, and a_resident

of Providence, in the county of Providence -

5 and State of Rhode Jsland, have invented a
new and useful Automatic Telephone Sys-
tem, of which the following is a specifica-
tion. ‘ : )

My invention relates to that class of auto-
10 matic telepbone systems primarily designed
for private installation and limited in the
number of possible connections, and has for
its object tlm simplifying of telephone ap-
paratus of this class; to reduce the number
15 of operations necessary in making the con-
nections from one telephone to another, and
to eliminate as) far as possible causes of
faulty operation, =~

The principal features of my invention
20 relate to the means whereby several stations
may become electrically united for the pur-
‘pose of inter-cornmunication, ‘whereby se-
crecy is secured for those parties so connect-
ed ; whereby battery power may be supplied
26 to the entire system for communicating and
- ringlug purposes hy one common battery;
wherehy all stations inay be automatically
shnultancously - signaled from any station;
and whereby such other results may be at-

30 tained-as may hereinafter appear. -~ -~
In'the drawings, Figure 1 represents the

~ central station, showing the mechanism as-

-sociated with three telephone lines, together

with the electrical circuits connected there-

35 with.” Fig. 2 represents three teleplione sta-

tions in conjunction with the central station

shown in Tig. 15 both figures are in diagram-
matic form. R

The following description covers the most

40. approved 'embodiment of my invention and

" . can best, he explained by describing in detail

7

its operations as they take place, :

We assume that a party at station A, Fig.
ishéy to call a party atistation C. The:
irst; operation for the calling party is to:

" purithe impulse wheel 1'in a clockwise di-

Jrection o distance which® will cause -the .

':i/jg"“sprin,q 3 to contact witl spring 4 three times,
¥ when the impulse whegl 1 returns to its nor-
50 snal position. The spring arm 2 holds the
Ampulse wheel in.the position to which it is
turned until the receiver 5 is removed from
- the hook 8, whereby the spring arm 2 is dis-
engaged from the impulse wheel 1 and per-
55 mits-it to return to normal position under

v

tension of a suitable spring 110. While the

impulse whee] 1 is refurning to its normal -

position, the. spring 3 makes contact with
spring 4 three times, thereby closing a select--
ing circuit  from ground 11 through springs
T.ond 8 which will come in contact upon the
removal of the receiver 4, through the wire
12, the springs 3 nnd 4, the wire 13, the
selecting magnet 14, Fig. 1, to battery 15
and ground 16, The selecting magiet 14 is.
thereby energized three. times, and attracts
its selecting armature 17, causing the pawl
18 connected therewith to engage three teeth
m succession in the ratvhet wheel 19, thereby.
stepping brush. 20 to the third contact point
43 in the contact bank 21 which contact point
is connected by bank wire 44 to the selector
and telephone of station C.

At the firgt step from pormal position of
the ratchot wheel 19, the holding detent 21%
i coused to engage the teeth in said ratchet
andl Liold it at ench successive step in the fol-
lowing muanaer: As said ratchet wheel first
moves from normal position its arin 22 has
disengaged the spring 23, thereby permitting

‘it to make contact with spring 25, establish-

g i holding civenit through the holding
magnet, 28 as follows: from ground 26
through battery 27, the magnet 28, the
springs 25 and 23, the wires 29 and 80, the
transmitter 31, Fig. 2, the receiver 5, the
wires 32 and 12, the springs. 8 and 7 to the
ground 11. 'This canses the holding magnet.
28 to be energized and attract its holding
armature. 23, thercby permitting the detent
21 to engage the ratchet wheel by the pres-
sure of a small spring 111. o

+ This holding armature 83 carries an ex--

sion 34 on the spring 35, The tension of the
spring 33, however, is so great that the
amount of current flowing' through the. cgils
of the magnet 28 is not suflicient to energize.
this magnet swfliciently to attract the arma-

. ture 33 to move the spring 35 out of contact 100
*with the spring 76. While the. springs 3

and 4 are in contact for the last of the series
of selecting impulses, the ringing pin 36, on
the impulse .wheel 1 causes the -ringing

spring 37 to make contact with the spring 105’

38, thereby short-ciréuiting the transmitter
31 and receiver 5, and by reducing the-
resistance in_ the holding cirenit, causing
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an mdditional amount of current to flow

through the'coils of the holding magnet 28 110
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hereby increasing its energy to.such a de-
_ree as to cause the holding armature 33 to
overcome the tension of the spring 35, where-
by the spring 35 breaks contact with the
spring 76 and makes contact simultaneously
with the springs 41 and 42. The contact be-
tween the springs 37 and 38 being broken,
when the impulse wheel 1 comes to rest at
‘Yts normal position, the transmitter 81 and
recelver 5 are again brought into circuit

with the coils of the magnet 28, and the
amoiunt of current flowing in this holding

circuit is decreased. This current, however,

-, - is sufficient to cause the magnet 28 to hold

- 15

20

25

“the armature 33 after it has once been at-
tracted. ,

The.contact between springs 37 and 38,
Fig. 2, made as just described completes a
ringing circuit, whereby the ringer at sta-
tion C is operated, this ringing cireunit be-
"ing as follows: from the ground 11 through

springs 7, 8, 87 and 38, the wires 30 and -

64, Fig. 1, the springs 39 and 40, 41, 85 and
42, to the brush 20 which is in contact with
:the point 43, bank wire 44 and the wire 45

- of station C, the springs 46 and 47, the

.wires 48 and 49, Fig. 2, the ringer 50, the
springs 51 and 52, the wire 53, the selecting

" magnet 54, Fig. 1, the battery 55, and the

30

ground 56. ‘The ringer 50 is of high re-

- sistance, and the selecting magnet 54 is of

35

40

45

50

85

low resistance, this latter being adjusted so
that it will not operate through tte resist-
ance of the ringer. : .
The party at station' C upon receiving his
signal removes the receiver 57 from the
hook 58 and can now communicate with the
party, at statioh A over the following talk-
ing circuit: from the ground 11 through
springs 7 and 8, the wires 12 and 32, the
receiver 5, the .transmitter 31, the wires 30
and 64, Fig. 1, the springs 39 and 40, the
springs 41 and 42, to the brush 20 and con-
tact point 43, bank wire 44, wire-45, springs
.46 and 47; wires 48 and 49, transmitter 61,
"Fig. 2, receiver 57, wires 62 and 63, springs
59 and 60 to ground 94. The springs 59
_and. 60 -are brought in contact with each
other upon the removal of the. receiver 57
. from the hoeok 58 which is drawn up by the
small spring 112. . o
" Battery power is supplied to energize the
transmitters and recsivers at each station as
follows: from ground 26, Fig. 1, battery 27,
through the magnet 28, the springs 25 and
23, the wire 29, to tle.wire 30, Fig. 2, thence
over the wire 30 to station A, and over the

© wire 64, Fig. 1, to station C.:

60

Stations A and C having finished com-
munication, theseenndetion 18 discontinued
by placing . the.rackiver 5 on the hook 6,

. thereby breaking ‘gennection between the

Jb

springs 7 and 8, eausing the holding mag-

net 28 to become Jeénergized, whereugon.

its armature 33 is ieleased and causes the

1,280,006

detent 21 to disengage the ratchet wheel 19.
This ratchet wheel upon being released is
returned to its normal position, as shown in
the drawings, by any suitable spring, as 113,

If station C when called had been in com-
munication with a .called party at another
station, as B, station A would have been
prevented from making connections with
station € and also notified of the fact that
station C was in use, by the following
means: : '

When the ratchet 65, Fig. 1,-of station C

70

75

has moved from normal position, as shown,

the arm 66 has allowed the spring 47 to

“break contact with spring 46, and spring 67

to make contact with spring 46, thereby
completing 'a busy tone circuit from ground
73 throug%l battery 72, interrupter 71 and
70, busy. tone magnet 69, bus-bar 68 to
springs 67 and 46, wire 45 and bank wire
44. This cireuit being established, when the
brush 20, for station A, reaches the point
43 connected with bank wire 44 in connec-
tion with the selecting impulses of station
A, the busy tone circuit was established
as just described to the brush 20, springs
42, 35, 41, 40 and 39, wires 64 and 30, Fig.

2, transmitter 31, receiver 5, wires 32 and

12; springs 8 and 7, to ground 11, The cur-
rent through this circuit causes the inter
rapter 71 and 70 to operate in a manner
well-known in: such devices, and produces
a hum in receiver 5, thereby notifying the

- party at station A that station C is in use.

JIf upon the attempt of station A to es-
tablish’ a connection, station C had been
busy by reason of its having been called by
another station, as B, station A would have
been prevented from communicating with
station C.in the following manner:

The bank wire 44, Fig, 1, in its normal
state is not grounded, but when connection
is. made to this bank wire for the purpose
of calling its associated statiom, this wire
is grounded over the following -circuit:
from ground 11, Fig. 2, to springs 7 and
8, wires 12 and 32, receiver b, transmitter
31, wires 30 and 64, Fig. 1, springs 84, 20,
41, 35 and 42 to brush 20 and contact point
43; thence to bank wire 44. Now assuming
that bank wire 44 has been grounded in this
manner by a station other than A and that
station A attempts to comnect with baunk
wire 44 and its associated station C, station
A will be prevented from doing so in the
following manner: As the ratchet wheel 19

80
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of station A is stepping around so that the.-

-brush 20 bas passed the contact point 84,

the spring 74 is permitted to make contact
with spring 75, thereby establishing a lock-
out relay cirenit from ground %9, battery
78, lock-out relay magriet 77, sprisdgs 76 and

35, 75 and 74, to brush 20, ang); therlce to.

point 43 connected with bank wire 44 which
1s already grounded. by reason of:station C

125
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having been called by the other party, as
heretofore described. The locR-out relay
magnet 77 thereby becomes energized, and
attracts its armature 83, thereby completing
a holding lockout circuit from ground 79,
battery 78, magnet 77, springs 81 and 82,
5 and 74, brush 20, contact point 43, and
wire 44 which is now grounded. The mag-
net 77 will, therefore, remain energized un-
til the ground is removed from wire 44 or

- until the brush 20 returns to its normal po-

15

20
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sition; During the time this magnet is en-
ergized, a busy tone circuit. is maintained
from ground 73 to battery 72, interrupter
71 and 70, magnet 69, bus-bar (8, wire 95,
springs 80 and 39, wires 64 and 30, trans-
mitter 31, receiver 5, wires 32 and 12,
springs 8 and 7 to ground 11. The inter-
rupter 71 and 70 is thus caused fo operate,
and causes a buzz in (he receiver 5 over this
cirenit just deseribed.  The calling party,
in this case station A, is therenpon notitied
that station €' is busy, and veplaces his re-
ceiver 5 on the hook 6.

It is many times desirable to locute a
party who is not at his usual telephone sta-
tion but may be near some station on the
system. To facilitate this; I provide a gen-
eral call or signal system made up of a series
of bells ¢r other signaling devices, as 93,
Fig, 1, which may be placed in various
places served by the system apd operated
from any telephone station. In such a case
as this, if a person at station A had called
for example station B, received no response
by reason of the person usually at station
B being away from said station B and his
whereabouts being unknown to the calling
party at station A, the party at station A
will operate his selecting device in such
a manner as to cause the brush 20 to make
contact with the point 84 which is connected
to bank wire 85 and signal relay 86, by
means of which a code signal may be
sounded on the signal device at the will of
the party calling. .

_ The signal relay circuit just referred to is
as follows: from ground 11, Fig. 2, springs
7 and 8, wires 12 and 32, receiver &, trans-
mitter 31, wires 30 and 64, springs 39 and
40, 41, 35 and 42, brush 20, contact point
84, wire 85, magnet 86, battery 87 to ground
88. The resistance of the receiver 5 and
the transmitter 31 is such that sufficient cur-
rent is not permitted to pass through the
magnet 86 to energize the same to a suffi-
clent dégree to cause it tp attract its arma-
ture 89." However, whenever the receiver
5 and the transmitter 31 are short circuited,
as when, at the calling station, the springs
37 and 38, are momentarily closed, by tﬁe v
ringing pin 36 on the ratchet impulse wheel
1 returming to normal position; or as when’
the springs 99 and 100 are manuallifl pressed”
by the button 98, Fig. 2, to give a character-

-C is not prevented

upon t]

a

istic call, enough current flows through sig-
nal relay magnet 86 to cause it to attract its
armature 89. This closes a circuit, includ-
ing battery 90 between the wires 91 and
92, thereby operating the signal devices 93
which are bridged between these wires. The
party, desired, thus receives an automatic
warning call, and a manual characteristic
call, and, upon hearing his signal, may con-
verse with the Y}arty calling from any sta-
tion, such as C, by so operating such station
as to cause the brush 101 to be brought in
contact with point 102, and hence with bank
wire 85 which is also connécted with the
point 84 of the station callipg.

It should be noted that whenever any sta-
tion becomes connected to the line 85, either
for calling, or for answering a call, a single
ringing impulse is sent through the ringing
relay n it, as through the ‘contact of the
springs 37 and 38, by the return of the ring-
ing pin to normal position, and any station
responding to the call, will send in- a like
signal through all of the signaling devices;
so that should the calling party desire to
leave the receiver off the hook, and attend
to other mafters, the station, on responding,
would send an automatic signal that he was
ready to converse, '

Tt should be noted also that although the
bank wire 85 -is grounded. by reason of its
having been called by station A, yet station
f}lr'om connecting to this
simo bank wire 85 by my lock-out device,
for the reason that the springs 103 and 104 100
do not make contact until the brush 101
has passed contact 102, and as the circuit of
the lock-out relay 105 of station C depends
upon the contact between these springs for
its energizing current, it is apparent that 105
this lock-out relay will not act to prevent
connection to any line, unless the springs
103 and 104 are in contact with each other.

Having now described the:operation of
my automatic telephone system, I claim— 110

1. In an automatic telephone system, tele-
phone lines, automatic means whereby a
calling line may become electrically con-
nected with any other line for the purpose
of communication, means whereby both lines 115
may be supplied with electric current to the
transmitters and receivers at the connected
stations: a ringing circuit with & suitable
sourceé of current; a spring operated im-
pulse wheel at the calling station; a pair-of 120
contact springs in the ringing circuit ; a ring-
ing pin on -the impulse wheel. to close  mo-
mentarily said springs, after the impulse
ratchet wheel lias sent its last selecting ‘im--
pulse; a telephone hook switch with asprin,
catch normglly engaging the teeth of sai
impulse wlieel; spring grounding contacts,
one grou :: ed, and the other connected to =
the ringigr circuit; and means whereby, - .
#'removal of the receiver from the 180
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hook switch, said grounding contacts be-
come engaged, and the spring operated im-

pulse wheel released, to cause the calling’

and called lines to become connected, and to
cause the ringing pin to close momentarily

‘the ringing circuit through the ringin
springs and give g single signal at the calle
station. cot C

2. In an automatic telephone system hav-
ing telephene lines, and connecting means
wherehy a calling line may become automati-
cally connected to another line:—a selectin,
circuit with a suitable source of electrica
current; a selecting maguet in said cirenit;
4 selecting armature to step said connecting

" meang into operative position; a holding cir-

20

cuit with a suitable source of electrical cur-
rent;,a holding magnet in said circuit. and
an armature to ‘hold in, and release from,
said connected position, said connecting

. means; a telephone hook switch whereby the

(4
=

30

35

40

selecting circuit may be rendered operative,
and the holding cireuit may be grounded,

1,280,006

of contact in each of said automatic means,
whereby any one or more stations may be-
come gonnected in a-talking‘circmt; a sig-

naling electric circuit having therein, wher- .

ever desired, signaling-devices, and the ar-
mature of the signaling relay; and manual
means at the calling station whereby said
signaling relay circuit may be closed and

70

opened, a characteristic number of times .

for ' the purpose of correspondingly-energiz--

ing the signaling relay and causing its ar-

mature to make and interrupt the signaling-

circuit, and operate the signaling devices as
required ; and automatic means whereby the
signaling relay is operated whenever a call-
ing station becomes connected to the signal-
ing relay circuit. . :

5. Ini‘an automatic teldphone system hav-
ing ‘telephone lines and stations connected
therewith, and automatic means for each
station whereby any one of said stations may
become connected with “another:—a source

of electrical energy;-a signaling relay cir-

upon the removal of the receiver from the -euit having a signaling relay therein, and a

hook switch, and remain grounded until the
recciver is replaced upon the ook switch.
3. In an autdmatic telephone system hav-

point of contact in each of said automatic
means, whereby any oné or more of gaid sta-
tions may become connected in a talking e~

ing telephone Yines, and connecting means _cuit; a signaling electric ¢ircuit having there-
whereby a calling line may become auto- in wherever desired, sigpaling devices, and
matically connected to another line:—n the armature of a signaling relay; a trans-
selecting circuit with o suitable source of mitter and a receiver being in the signaling
current; a selecting magnet in said cireuit; velay circnit; springs and a press button in
a selecting armature to step said connecting the signaling relay circuit, with which to
means into operative position; a holding ~ short circuit the-transmiiter and the receiver

circuit with - suitable source of current; a
holding magnet in said circuit, and an ar-
mature to hold in, and release from,said con-
nected position; said connecting means; a
telephone hook switch whereby the selecting
circuit may be rendered opevative, and the
holding circuit become grounded, upon the
removal  of the receiver from the hook
switch, and retnain grounded uutil the re-
ceiver:js replaced upon the hook; the tele-
phone receiver being in the holding circuit;
a-pair of contact springs in the ‘hoﬁli‘u‘g Cir-
cuit; and antomatic means to cause them to
make momentary contact, after said calliog
line liag. become connected to a callod line,
to shorb-cirenit said transmidter and roceives

. miomentarily, toenevgize, sufliciently, the

65

" receiver.

" 60

(1]

" ing relay circuit.

and permit enough current to pass through
the signaling relay to energize it, said butthn
thereby controlling the signaling relay clr-
cutit to cause it to close and open the signal-
ing velay circuit, and the signaling circuit
for the purpose of causing the signaling de-
vices to give the characteristic signal re-
guired; and automatic means whereby the
signaling relay is operated whenever a call-
ing station becomes connected to the signal-

6. In an natomatic telephone system hav-
ing telephone lines and connecting - means
whereby a calling line may becowe antoraati-
cally connected with auy other line for the
purpose of commnnjcation -—a selecting civ-
cuit with suitable source of electrical cur-

holding, magnet to cause s armature to . revi; a holding curenit with suitable sonree

move toward it and to overcome the tension, of electrical current; a ringing circuit hav-
of atmature springs of said;holding miagnet; ing a suitable source of éurrent; an impulse

and, to be there retained by the magnetic - wheel at the station of the calling line; a

field due to the reduced current by reason of . telephone switch provided with a spring to’

movably hold the impulse wheel in the posi-

the no longer short circuited transmitter and
. & Inan au'tojhati_c te]'.ephor_x‘e,system. hav- »
ing telephone lines, and stations connected- open; but operatéd by-the teeth of the re-
therewith, ‘and putomatic means for each leased impulse wheel; contact springs.in, the
station whereby one of said stations may be-- ringing ciréuit normally open; a ringing pin

come connected with another:—a source of “on the ratchet wheel o close momentarily
éct y; o signaling relay cirenit  the ringing contact springs; two grovnding
baving 3 signaling relay therein,and a point _contact _sp;j:;yg%-~ope;grounded and the other’

eléctrical energy;

tion to which it is manually moved; contact .
springs in the selecting circuit, normally.
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connected with the selecting civenit, the
holding circnit and the rvinging cirenit;
means whereby a vemoval of the telephone
from its hook switch, causes the grounding
springs to make contact, and the hook switch
spring to disengage the impulse wheel, per-
mitting the latter to vefurn to normal posi-
tion, and causing the selecting springs to
contact the desirdd number of times to send

-the required connecting impulses over the

selecting circuit; and then before stopping
at normal position, causing the ringing pin

momentarily to close the ringing cirenit to
signal the calling station : the holding circuit
remaining closed until the receiver is ve-
placed upon its hook switch, when the
ground contact springs separate and break
the holding cireuit.
In witness whereof T have hercunito set
my hand in the presence of two witnesses.
' ALTON K. STEVENS.
Witnesses:
Tormw M. Cour,
Mavurice H. Coox.
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 UNITED STATES PATENT OFFICE.

ALTON £. STEVENS, OF PEOVIDENCE, RBODE ISLANWD.

To all whom it may concern: o

Be it known that I, Auvron E. STEVENS, a
citizen of the United States, residing at
Providence, in the county of Providence and
State of Rhode Island, have invented cer-
tain new and useful Automatic-Telephone

Substation Mechanism, of which the follow- -

ing is a specification, reference being had

. therein to the accompanying drawing.

10

My invention relates to mieans employed

" at the calling station of an automatic tele-

15
20

25

- by the rotatable selecting dial of a telephone -

30

35

" the apparatus, - -

phone system, for selecting, signaling, com-
municating with a called station, and par-
ticularly when said means are mounted in a
unit embracing the -telephone transmitter
and, receiver. :

My general purposes. are to reduce to a
minimum, the manual movements required
in making telephone connection to a de-
sired station; to.compel the operator to uss
the apparatus in the way intended; and to
prevent any tampering on his part, from in-
terfering with the: successful operations of

The various features of said invention
may be said to reside, first, in means where-

station may, without injury to the mecha-
nism, be manually moved beyond the posi-
tion required for calling any desired sta-
tion, and then back to, and left in, said
position. :

Second, in means for governing the speed

“of the return of said dial and connected

mechanism, to normal position.

-. Third, in means whereby when the re-

. ceiver is removed from its hook, the dial and

40

" connected mechanism become locked against
any forward manual movement, until the

receiver is placed upon its hook.
Fourth, in means whereby when the re-

- ceiver is removed from.its hook switch, the

45

50

dial and' connected mechanism, will auto-
matically return to normal position and in
0. doing ‘will send the.desired selecting, and
the ringing impulses required in communi-
cating with a called station.

.~ Fifth, in means for operating contact
springs to cause an automatic single signal

at the called station; and. for rendering the
manual ringing eircuit operative upon the
return.of the mechanism to normal position,

Sixth, in means whereby- the ringing cir-
cuit of o manually operated ringing buttor,

AUTOMATIC-TELEPHONE SUBSTATION MECHANISH,

Specification of Letters Patent. E’ategﬁte{ﬁ Sept. 24, 1918,
AppHeation fled April 21, 1917, Serial No. 162,590, '

may be held open while the impulse trans-
guttlng mechanism is out of normal posi-
on.

Seventh, in various other particular forms
g}nbodying the broad features of my inven-

ion.. :

My invention is designed primarily to op-
erate with an automatic telephone system,
more fully described and claimed in my ap-
plieation for Letters Patent, No. 72,428, filed
January 17, 1916, but its use is not neces-
sarily limited to that system, '

In the drawings illustrating the
ple of my invention and the best m

rinei-

erative structure, »

Figure 1 represents a side elevation of a
telephone-station; :

Fig. 2 represents a front view of the same,
partially ‘broken away and showing the
sending dial; ‘ o

Fig. 8 is a side elevation of the base of the
station, shown in Fig. 1, with the casing cut
away to show mechanism within; :

Fig. 4 is a bottom view of what is shown.

in Fig, 3; . . .
Fig. 5 is a eross section of the base of
Fig. 1; ‘ ' , .
d_I*;ig‘ 6 is a side elevation of the sending
ial; :
Fig. 7 is a bottom view of the sending
dial, shown in Fig. 6; ’

e Now
known to me of embodying the same in op- -

68
80 -
65
70
78
80 .

85

Fig. 8 is a view of the opposite side of the

‘sending mechanism, shown in Fig. 6; - |
TFig.'§ is a detail view of the governor on
the sending mechanism ; -
Fig. 10 1s a detail view of ‘the impulse
wheel of the sending mechanism; o

Fig. 11 is a diagrammatic view of wiring -

and apparatns employed by a calling and
a called station making use of my inven-
tion, and, excepting that it is more specific as

to some details, is substantially the same as’

so much as corresponds and is shown in the

drawings of my said pénding application. .

Other features, indicated in Fig. 11, but not

90

9

100

deseribed and claimed herein, are described -

-and claimed in application, Serial No,

165,126, for automatic telephone central sta-
tion apparatus, filled by me April 28, 1917,

A station may consist of a base 1, Figs.
1 and 2, and standard 2, and a transmitter 3,
and a receiver 4, all of the usual commercial
type. On the base I is mounted what may

105
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be called the sending mechanisur 3, showing
externally a knob 6 G attached to a dial 7
which is fixed to a shatt 8, Figs. 8 and 4,
and which may be mdnually moved under

stationary indicator-hand 9; by means of the
knob 6. Upon this dial are arranged letters
or numbers, say 1-30 which, in connection
with the indicator, show when the apparatus
has been manually moved to the proper
point to allow the system to establish con-
nection with the party desired. The knob
and shaft tend to return to their normal
position by the action of a flat coil spring
10, Fig. 8, in the space underneath the dial 7.

Mountcd loosely on the shaft 8 is a small
pinion 11, Fig. G, which by means of a pawl
12 p1\0ted to « centrifugal governor- 13,
drives the governor, thvreb\‘ controlhnﬂr the
speed of the de\'lce, while returning to nor-
mal position. This governor 'llso 15 loosely
mounted on the shatt 8, Fig. 9, and consists
of small weights 16 atta(-hed to one end of
brake levers 14, pivotally mounted at points
18 on the frame of the governor. The outer
extremity of the levers are turned up to
form brake shoes 19 which are pressed
against the circumference of - drum 14, as
the weights 16 are moved out by centrifugal
force; the drum 14, being attached to the
frame 15, Fig. 6 of the sending device.

A driving gear 20, Ifig. 3,  fixed to the
shaft 8, drives an unpuls«, gear wheel 21,
on shaft 8’, Figs. 7 and 10, tluouvh a pm-
ion 22 qutoncd to 1ts under side, The un-
der surface of the impulse wheel has im-
pulse points or projections 28, Figs. 7 and
10, to close a selecting circuit; and also has
near the circumiference, a atchet 24,

In an extension 23, Fig. 6, of the base of
the frame 15, is mounted a shatt 26, secured
to the top of which is an arm ‘)1 Fig. 7,
This arm carries at each end, pawls 28 and
29, Fig. 10, the pawl 28 engaging, and being
held in engmrvmont with, the tecth on the
impulse wheel 21, by a sprmrr 80, Fig. 6;
while the pawl 29, Fig. 10, is bem(f held in
contact. with the teeth 24 on the cireumfer-
ence of the iipulse wheel, by a small spring
800, Fig. 10. Scenred to the lower pmtmn
of the shaft 96, ave two armns 31 and 32, V-
shaped,—one 31 earrying a wrthlly eX-
tended eam 833 to the other 32, thiere 1s af-

tached a small spl m(r :H fixed to the frame..

Mounted on a'stuly 35, g, 6, and fastened
to the frame, are {wo mn(act springs 36 and
37, the upper spring having an upwardly
extending V-shaped bend 38, vesting on ilm
under surface of (he impulse wheel 21 in
the Tne of the tmpulse projections 23, Upon
the same stub ave three other contae { \')71 g

39, 10 and Hy Fig. 8 the spring 39 being

mllplvd to he woved info contact with the

spring 10 h\ menns of o plo)mimn 120" on
the npper face of the driving gear 20 and

the spring 41 heing adipted fo contuet, and

“spring 33, Iig. 3.

remain in conhct w1th, said prOJectlon
when the driving gear returns to normal po-
sition.

Electric current is conveyed to these sev-

eral contact springs by wires leading to the
ﬁ\Ld contact or jack springs 42, 43, 44, and
45, Figs. 6, 7 and 11, which are mounted
upon the dml frame, and insulated there-
from. When the dial unit is inserted in the
standard, these springs contact similar
springs 46 47, 48, and 49, Fig. 4, fixed in
insulating material in the standard thus
effecting a junction between the wiring of
the unit and of the telephone station.

It should be noted that all the mechanism
just deseribed is mounted upon, and con-
tained in, the frame 15 of the sending device
5, which 1% readily removed from, and re-

Pplaced in. the base 1 of the sending station,

shown in Fig. 13 a screw 62, Fig. 1, holding
the device in t]w base,

A receiver hook 50, Fig. 2, of the usual
pattern is pivoted in the standard 2 of the
station. at any convenient point 51,  At-
t-:ufhod to this and adapted to be moved ver-

ically, Is'a connecting rod 32, having lm-
lt(‘(l moh(m, and bunnr held noxunlly at
the top of its stroke, when the receivor is
removed from the hool\, by means of a coil
This connecting rod 52
engages, at-its bottom, with an angle arm
54, pivoted at a central point 85, and held
in contact with the connecting rod 52, by
means of a small spiral spring 6. . “The
other extremity 57 of this angle arm engages
and (hsengao’os with the camm 33 on the ex-
tremity of the arnv 31, whereby a slight de-
gree of motion is given to the e\truluty of
the angle arm 27, The angle armm 54 carries
on its under side, an insulated boss 58 rest-
ing upon the main contact spring 59, ¥i 1g. 5,
one-of the conventional hook contatt springs

70

75

80

85

90

95

100

108

mounted upon a stub 60 attached to the -

frame of the base; the main spring 59 being
moved by the boss 53 on the end of the dnfrle
army 34,

S\ push-button 66, Fig. 3, of the usual
form, is mounted on one side of the base 1,
and Boves the contact springs 67, 68, and
69, which are mounted in the frame on the

'%tnb 70. h

" In the base 1 i¢° dlso contained an induc-
tion coil T1. Figs. 3 and 4, of the form gen-
erally nsed in to]ophnno practice. A dIS-
tributing strip 72 is also fixed in the base 1
to which the conductors of the usual desk-
sef_cord may be attached.

Tt should he especially noted that my con-
stnetion, above deseribed, s \lmple' that
all mechanism of the seadingistation can be
readily reached for nww((um. and any part

ean easily be removed for pepairs or réplace-
ment. withont disturbing any other part.
When the wnusually complicated character
of such apparatuns is considered, the great

i1e
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129

125



10

BEST AVAILABLE COP

1,280,007

advantages of my construction will be per-
ceived.

Havmg now briefly described the pre-
ferred form of construction of my telephone
station, I will now deseribe its operation.

Let us suppose that a person at station
3, Fig. 11, desires to call station 4. The
knob 6 I“cr 2, and dial T ave turned for-
ward until the fixed indicator 9 points to
the desired station 4, on the dial; but simul-
taneously, the unpulse wheel 21 zlso turns,

‘ allowing four teeth in the ratchet 24, Figs.

18

20

26

30

35

40

6 and 7, to pass the pawl 28, which is held
against the ratchet by the arms 27 and 32,
and spring 34, By means of this pawl, the
sending device § is held from the normal
position, to which it tends to return by the
action of coil spring 10, Fig, 8. If, for any
reason, the dial 7 1s manually moved ahead
of the charactey indicating the deswred sta-
tion, the dial may be moved back to the
position required; for the reason that the
yawl 28 and its umholler spring 30, Fig. 6
{)enw of such form and strength t]m, l»y
the use of sufficient mannal fm'ce. the teeth
of the: ack 24 will overconte the spring 30,
and pass by the peint. of the pawl T! hus
the first feature of my invention attains its
object.

Next, the receiver 4 is removed- from its
hook 50, which is lifted by the action of the
spring 53 on the connecting rod 52, As the
<<)nnv(tnm rod rises; the spring 56 on. the
pivot 53, causes the angle arm 34 to move,

when the piessure of the connecting rod, en
its inner extremity, is released.  The other

extremity 37 of the angle arm is then brought
in contact with the cam 33, turning the shaft
26 sHehtly.,  As the shaft 26 tuens, it moves
the arnt 27 away from the civcumference ot
the impulse wheel 21, causing the pawl 28
to disengage the raichet 24,

The spring 10 driving the shaft 8, is now

- free to rotale the shaft 8 and the lmpul\e

45

wheel 21, to its normal position, the speed
of retwrn being controlled by the pressure
of the brake slioes 19 of the governor, on
the Jdrum 14, This explains the second fea-

_ture of wmy invention,
50

Ay the shaft 26 moves the pawl 28 from
engagenient, it canses the pawl 29, Fig. 1()
on “the uther extremity. of the m«rh‘ arm 27,
to engage the teeth in the cire swmference of

* the impulse wheel 21, and allows no motion

55

60

6B

of the impulse wheel, except that returning
it to normal position. The third fe.\hue
is now plain.

While the impulse wheel 21 is' returning
to normal poxltmn fonr impulse pxmo(fmus

23, Kigs. 6, 7, 10, and 11, pass the ¥-shaped
l)vn(l in the spring 306, causing the spri ing 36
to contact four times with spring 37, thus

closing the selecting cn'uut to central stu-

tion, four times. Whem in setting the de-
vice, the lmpulse wheel 21 was turned by

24

the knob 6 and shaft 8, the driving wheel
20 was also revolved a pwpmtlom\te pirt
of a revolution. While the systewm is retarn-

Ing to.normal, the projection 420 on the up-
pe1 surface of the drivi ing wheel 20 is, after

70

the selecting impulses have Leen sent, but -

before the drivi ing wheel reaches ncrmal po-
sition, brought into confact with the cam-
like pro;ectmn on the extremity of the
spring 39, causing it to make and break
contact once with the spritig 40. This

‘causes current to be sent thmuoh the bells

at the called station, autom.xtxcallv operat-
ing them without further etfort on the pari
of the operator of the calling station. The
fourth feature of my invention becomes
clear.

But after the projection 420 on the drnmg
wheel 20, has passed the ringing sprmﬂ's. it

‘confacts. and remains in contact with, the

spring 1, the driving wheel having re-

“turned to normal position and stapped

This renders operative the manually oper-
ated ringing circuit, which may be operated
when the swdmg at)pzuatus returns to nor-
mal. While this apparatus is out of nor-
mal, the ringing circuit i3 interrupted, and
hence cannot be operated. 'This explains the
operation of the fifth and sixth features of
my invention.

To show how the various features of my
invention at the sending station, as 3, are
combined in an automatic telephone system,
I will refer to diagrammatic view Fig. 11,
and deseribe the electrié circuits emploved
and apparatus operated, in calling any par-
ticular station.

The party at station 3, wishing to talk
with person at station 4, as ahead\ stated,
has turned the knob and the impulse w heel
21 in a clockwise direction to the . point
marked “47, the spring arm holding the im-
pulse w heel in position. Upon the removal
of the receiver 4 from the hook 50, the spring
arm becomes disengaged from the impulse
wheel 21, and permits it to return to normal
position, under tension of the spring. While
the nnpulse wheel 21 is Lehu'mng, the pro-
jections 28 cause the spring 36 to make con-
tact with spring 37, four times, thereby clos-
ing « selectmw cirenit from ground 85,
t]nou«ﬂx springs 86 and 87, which came mto
contact upon the remov al of the receiver,
through wire 88, springs 36 and 37, wire 80
<§ole<,tmo- m(mnet 90, to battery 91. The se-
lecting lnamlet 90 is thereby energized four
times, Tand attracts its selecting armature 92,

using the stepping pawl 93 conne('ted
thvrmnth to engage four teeth in succoqsxon,
in the ritchet wheel 94, thereby stepping the
brush 95 to fourth contact. point 96, in the
contaet bank 97, which contact point is con-
nected by bank wire 98, to the selector and
tolephone of station 4.

At the fubt step from normal position of
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the ratchet wheel 94, the holding detent 140
1 caused to engage the teeth in said ratchet,
and hold it at cach successive step-in the fol-
lowing manner: As said ratchet wheel first
moves from normal position, its arm 99 has
disengaged the spring switch 100, thereby
permitting it to.make contact with spring
101, establishing a holding cirenit through
the holding magnet- as  follows:—I'rom
ground 85, lumwh battery 91, magnet 102,
springs 101 and 1()() wires 10»). mductwn coil

71, transniitter 3, springs 87 and 86 to ground
85. Thix causes the holding magnet 102 to

be energized, and attract its holding arma-

- ture 103, theveby permitting detent 140 to

engage the ratehet wheel Ly the pressure of
small spring 106.  This holding armature
105 earries an extension which engages an
insulated extension 107 on a switch 108. The
tension of the spring 141, however, is so
great that the amount of current flowing
t]ummh the coils of the magnet 102, is not
<ufficient to energize the me Lgmt suﬁluently
to allow the armature 103 to move the switch

105 out of contact with the point 109. While .

the springs 36 and 87 are in contact for the

Tust of the series of selecting impulses, the
projection 420 on the dm\mﬂr wheel 20,
causes the ringing spring 39- to make (,on—
tact ‘with the spring 40, therehy short-cir-
cuiting tho transmitter 3 and nduetion coil
41. and by reducing the vesistance in the
ho dm(r ¢ireuit, causing an additional
amount of uuwnt to. flow through the coils
of the holding magnet 102 (hucby increas-
ing its energy to such a doffr
the holding armature 105 to overcome the
tension of the spun«r 141, and make contact
simultaneousty with the springs 10‘) and 110,
The contact between the sprines 39 and 20
heing broken when the impulse wheel 21
comes to rest at its normal position, the
transmitter 3 and induction coil 71, arve again
brought into cirenit with the coils of m(wnvt
102, Tnd the amount of current ﬂomnw in
this holding cireuit is decreased. This cur-
rent, however, is suflicient to cause the mag-
net 102 to hold the armature 105, after it has
once heen attracted.

The contact between springs 39 and 40,
made as just deseribed, completes a 1'111011\0‘
cirenit, whereby Lh(‘ rmﬂ‘or 11, at s tation —1-
is operated, this vinging cirenit being as
f:llowss rom the frmun(l 83, through
springs K6, 87. ([H\'ln(" wheel 20, projection
120, springs 39 and 10 wires 103 and 112,

springs 113 and 114, 11.) 108, and 110, t(r

brush 95 which is in “contuct with the point

96, hank wire 958 and wire 116 of station 4,

the springs 11T and 118, the wires 119 and
120, the pinger U1 the springs 121 and 122,
the wire 123, the seleeting magnet 121; hat-
tery 91 and gronnd 3.

‘Phe ringer 111 s of high resistance, and
(hu}\-lmtmg magnet 124 1s of low resistance,

1,280,007

~as to cause:

this Iatter being adjusted so that it will in-
dependently not operate through the resist-
ance of the ringer.

The party at station 4, upon receiving
his; signal, vemoves the receiver 125 from

the hool\ 126, and can now communicate with

the party at calling station 3, over the fol-
lowing talking circuit:—From the ground

T8, thr ough springs 86 and 87, transmitter 3,

indunetion -coil 71, the wires 103 and 112,
springs 113 and 114, springs 115, 108, and
110 to the brush 95 and (,ontact pomt 96,
bank™ wire 98, wire 116, springs 117 and

118, wires 119 and 120, induction coil 142,

transmitter 127, wirve 128, springs 131 and

130, to ground 83 ; the springs 130 and 131

being brought in contact -with each other,
npon the removal of the receiver 125 from

the hook 126, which is drawn up by the
spring 130.

Battery power is supphed to cnergize the
transmitters and receivers at each station as
follows:—IFrom ground 83, battery 91,
through magnet 102, springs 101 and 100,
wire 103 to station 33 and over the wire 143,
to-station 4, by a duplicate cireuit.

Stations 3-and 4 having finished communi-
-ation, the connection is discontinued by
placing the receiver 4, on the hoolk 50 there-

by breaking connection between springs 86

and 87, causing the holding magnet 102 to
become deénergized whereupon its armature
105 s released. and causes the detent 140
to “disengage the ratehet wheel 94, This
ratehiet wheel, upon being released, is re-
turned to its normal ptmtmn, as shown in
the drawings by any suitable spring. 1f the
alled. party does not vespond, the calling
party, the receiver 4 being off its hook 50,
may Ill‘lllll.l”\ call him by pressing a button
66, which makes a circuit between springs
67 and 695 the vecelver 4 and transmiiter 3
bheing short-civenited; the manual eireult
heing from ground 83, springs 86 and 87,
wire 88, driving wheel 20, pmiution i')()
spring 41 springs 69 and 67, and t]u, ring-
ing cirenit already deseribed.

should the hutton 66 be pressed while the
sending apparatus is-out of normal position,
the eireuit would not-theveby be conipleted,
for the cireuit to ground, woukd be broken
between the ])1())(*(tmn 420 on- the driving
whoeel 20, and the spring 41,

In conchision, the pntu alar xvndm«f
mechanism here shown is that actually used
at cach calling and called station of th(,
system shown diagranimtically in Fig.
and disclosed and: elahined in my said pund~
ing application.

Desiring to protect my invention in the
broadest manneyr legally possible,

What I claim is: :

1.\ rotatable eall dial; selecting nupulse
mechanisin provided with a ratehot wheel;
a spring controlled - wrm, and o spring con-
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troll ed p,ml pivoted thereto, and in éngage-

ment with said ratchet wheel; all armnged
to atlow the dial to be nmmmlly moved for-
ward ot back and retained in the position
where manually ‘left, to facilitate the posi-
tioning the dial; a receiver switch; a re-
ceiver vmmab]v mounted thereon; me: ans

connecting said switeh with said spring

controlled arm, whereby a removal of the
receiver from its s“mh, permits the latter,
through said means, to operate said arvm
and move said spring- controlled pawl to
disengage suid ratchet wheel and allow said
selecting impulses to be transmitted.

2. A rvotatable call dial; selecting impulse
mechanism pmvidnd with a ratchet wheel;
a spring controlled arm, and a spring con-
trolled pawl pivoted thereto; and in engage-
ment with said vatchet wheel; all arranged
to allow the dial to be manuallv moved for-
ward or back and retained in the position
where manually left, to facilitate in posi-
tioning the dial; a spring controlled lock
pawl pivoted to a second arm integral with
the first, and designed to be moved into en-
eagement with said ratchet wheel when the
Iatter has hecome disengaged by the first
spring controlled pawl. to prevent a move-
ment other than toward normal nosition.

3. A rotatable eall dial: selecting impulse
mechanism. provided with a ratchet wheel;
a spring controlled arni, and a soring con-
frolled pawl pivoted thereto, and in enouge-
ment with said rate hot wheel: all arranged
to allow the dial to be mannally moved for-
ward or back and vetained in the position
where manually left, to facilitate position-
ing the dial; a spring controlled lock pawl
pivoted to the said arm, and designed to be
moved into engagement with said ratchet
wheel when the latter has become disen-
eaged by the first spring controlled pawl; a

receiver switeh; a  receiver removably
mounted thereon; miecans connecting said
switch with said spring controlled arm,
wwhieveby a removal of the receiver from its
switch, permits the latter, through said
means to operate said arm, and cause said
spring controlled pawl to. disengage said
ratchet wheel and allow selectmﬂ 1mpulses
to be transmitted and to cause said spring

" controlled lock pawl to engage said ratchet

55

wheel and prevent the opposite movement
of the said wheel, until the replacing of the
receiver upon its switch allows the pivoted
arm to return to normal position, the lock
pawl disengaging and the pO‘slhOllan‘ pawl
engaging tbe ratchet Wheel

E(Le\ ice for the

4. A rotatable call dial; selecting impulse
niechanism provided w ith a ratchet wheel ;
a spring controlled arm, and a spring con-
trolled pawl pivoted thereto, and in engage-
ment with said ratchet wheel; all arranged
to allow the dial to be manually moved for-
ward or back and.retained in the position
where manually left, to facilitate the posi-
tioning the dial; centrifugally operated
governing and braking means rotatably con-
nected with said dial by a ratchet and pawl
conneetion, wherehy the return of the dial
and impulse selecting mechanism, to normal
])()’altl()]l is properly “retarded.

. In an electrical impulse transmitting
alling station of -an auto-
matic telephone,. a pair of ringing contact

springs; a spring operated wheel, having-

a cam surface thereon which, after the se-
leeting impulses have been sent, momen-
tarily closes contact between said springs
bafore said wheel reaches normal position;
for the purpose of sending to the called sta-
tion & single ringing signal.

6. In an electrical impulse transmitting
device for the calling station. of an anto-
matic telephone; a pair of ringing contact

springs in an antomatic ringing circuit; a

spring operated wheel, having a cam surface
thereon which, after the selecting impulses
have been sent, momentarily closes tontact

“between  said springs before :said wheel

reaches normal position; for the purpose of
sending to the called station a single ring-
ing swn.ll, a manual ringing urcmt a con-

tact spring in the said mfmual ringing cir-"

cuit. that is contacted Dy said camn as 1t re-
turns {o and while it remains in normal
position. to render operative the manual
ringing cirenit when in normal position.
. Inan electrical nnpulse transmitting de-

v 1(0 for the calling station of an automatic
telephone, @ ringing cireuit; a manually op-
crated ringing lmtton, to close said circuit; a
spring oper: ated wheel which has a cam sur-
face oloch ically grounded; a contact spring
in said ringing cncmt which engages said
cam surface only when said wheel is in nor-
mal position, so that the ringing circuit is
held open and eannot be manually closed,
while the transmitting device is out of nor-

mal position.

In testimony whereof T hereunto affix my
signature in the presence of two witnesses.

'ALTON E. STEVENS.
‘Witnesses :
Cuaries F. RICHARDSON
A. 1. Crawrorp.
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ALTON E. STEVENS, OF PROVIDENCE, RHODE ISLAND.

SELECTOR RACK FOR AUTOMATIC‘TELEPHONE SYSTEMS. -

Application filed August 2, 1221,

Lot anhom it may.concern:

Be it known that I, Arrox E. StuvENS,
citizen of the United States, residing at
Providence, in the county of Providence and

§ State of ]’hode Island, have invented cer-
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tain new and useful Selector Racks for
Automatic Telephone Systems, of which the
!'()l]m\ ing is a specification, reference being

had therein to the ace ompanying drawings.

My invention relates p‘lrtlcuhrlv to racks
used in the central switchboards of prl\'ute
telephone systems, for supporting the selec-
tor mechanism, and has for its object, the
simplification of the construction of such

racks, and the facilitation of their mauni-
facture,

In the drawings illustrating the principle
of my invention, and the best mode now
known to me of embodying the same in op-
erative sfructure:

Fig. 1isa plan of a bracket integral with
a bulxboard. not. shown.

Fig. 2 a plan of the top of jack end of the
selector rack;

Fig. 3 a plan of the rack with top piece
lemoved
Fig. 4
br wcket

Fig. 5 a side elevation of the rack, bracket
and back- board ;

Fig. 6 a qlmphf‘ ed diagram of the circuits
of an automatic telephone system employ-
ing these racks.

Referring to Tigs. 1, 2, 3 and 4, to a back-
board 1, Iig. 5, are permanently secured a
bracket 2, and two posts 3. The bracket 2,
Fig. 1, is slotted at 4, and has secured to its
upper surface by eyelets 6, a sheet of insulat-
ing material 7, carrying a number of jack
springs, as 8 arranged radially to conform to
the radius of the slot 4, and “staggered” as
cshown. The jack springs 8 are secuved by
evelets 9, Figs, 1 and 4. |

The selector rack is removably secured to
the bracket 2, and back-beard 1, and consists
of two angle irons 10 held at the hottom by a
strap 11, I“mrs 4 and 5. which is rviveted to
the fmrrle@. and a top piece 12, Figs. 2 and 4,
also riveted to the angles. On the face of the
angles are pairs of pins 13 arranged-one pair
above another. each pair to receive a seler-
tor 14, Figs. 3, 4, and 5, the qelﬂcfmq thus
being arranged in a ver tical seri es, and each
selector being secured by screws 15 in pins

a front elevation of the rack, and

ferial No. 489,289,

13; the selector frames having holes to slide
over the pins. _
Adjacent to each pair of pins and secured

to the angles, is a horizontal metal arch 16,

Figs. 8, 4 and 5, carrying a ‘segment of in-
Snla’rmu mateual 17, cach secrment having a

series of holes 18 for the reception of ver-

tical metal contact bus-bars 19, Fig. 4, said
holes 18 being 1r1fmcred r.mn]lv around a
common cevtm at Whlch is located the shaft
20, Fig, 3, of each selector mechanism, when
this latter is in its place on the pins 13.
The top piece 12 has a curved slot 21, Fig.
2, so that the contact bus-bars 19, held in the
segments 18 may pass through without con-

: ,tactmo the metal.

Secured to the top piece 12 by rivets as
Is'a segment 23 of insulating material,
having holes 24 corresponding in position
with the holes 18, in segments 17.

A second segment, of insulating material
25, Figs. 2 and 4, of the same shape as 23,
is also secured to the top piece 12 by the

same rivets 22, as is the fist segment 23 ; the
said rivets 22 having a shoulder whereby the
two segments are held a distance apart cor-
respondnm to the diameter of the contact
bus-bars 19. The second segment 25 has
holes as 26, these holes being st:aorcered” and

929

L4,

positioned the same as the T’lC]x 8 in the
piece 7, of the bracket 2.
The contact bus-bars 19, see Fig. 4, are

given a “bayonet” bend near their upper
end; that is, two right angle bends as illus-
trated. When these contacts bus-bars 19 ave
assembled in the rack, one for each hole as
18 in segments 17, the rods extend vertically
from the top r~eoment 23 through the entire
series of seomenfq as 17, to the bottom of
the rack, 1 the bent ends of the bug-bars 19 be-
ing “staggered”, so that the short vertical
ends extend through the holes as 26 in seg-
ment 25, these short ends forming phmq
which engage and contact the jack springs 8,
when the phms are pushed up through the
eyelets 9 which secure the springs 8 to the
piece 7.

The parts of the selector rack are assem-
bled as follows: The pins 13, see Figs. 4
and 5. are staked into the fm(rleﬁ 10; the top
piece 12'and the strap 11 are then riveted on,
thus holding the rack together; next the
arches 16, carrying the secrments 17 are
riveted to an angle at each end, and lugs
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27, designed to support a line terminal board
28, are staked into the left hand angle. Next,
the segment 23 is riveted to ton piece 12,
and a contact bus-har 19 run dowh through
each of the holes in each of the segments 23,
the bent ends being above this piece 23, and
staggered so that the segment 25 may be
pushed down over them and riveted into
place on the upper end of rivets 22.

The horizontal bends in the contact hus-
bars 19. between the two segments 23, 25,
lIock tlie said bus-bars 19 amnnfst lonmm di-
nal movement. which are thus held for their
entire length in insulating material. and
have their upper ends so pomtlone('. that
each will enter an eyelet hole as 9 in piece
7. and contact a jack spring as 8: the said
]de springs having a tag 102, to which
wires may be colnuml to connect them to
corresponding springs on  other rack
brackets. A line terminal board 28, Figs. 3,
4. and 5. of insulating material is secure to
the Iugs 27.

A Dattery jack has one member 29. T
secured to bmchef 2 and carries two cou-
tact jacks 30, 31: while a second member
32, secured to top piece 12, carrvies two jack
plugs 33 and 34. Jeswned to engage the
contact ]ad\% 30, 31, when the rack is in-
serted in place in relation to the bracket 2.
The jacks are shown in civeuit, in Fig. 6.

Adjacent to each selector position. on the
line terminal board 28, are three spring jacls
as 37, 38 and 39, Figs. 5 and 6: and in eacl
selector frame as 14, are three jack plugs
;0 41 and 42. in an insulating L]()Cl 43, Fig.

4. and designed to contact jacks 37, 38, and
39, when a selector is 1119[‘111&1 on the

Dllh i3.

The line terminal b()ald also carries three
connectors for the lines uassigned to each
selector, as at 45, 44 and 43, Fius. 4 and 6.

To install the selector rack in the bracket
2, on the back-board 1, the pins 36. on the
sides of the rack are moved up into tle
slots 35, Fig. 5, in the bracket, thereby caus-
ing the plug ends of the contact bus-hare
19, to register correctly with the eyelets 9
in the jack springs 8, Figs. 1 and 4: the jack
plugs 33 and 34 in the top piece 12 engaging
the contact jacks 30. 31 of the battery ‘(xck
secured to the bracket 2. The rack is ve-
tained in position by two screws 50, through
holes 51, screwed into posts 3.

Each qelectm, as 14, Figs, 3, 4 and 5,
secured on pins 13 by serews 15, and C‘ll~
ries an arm 47, on which is mounted a spring
contact shoe 48, the arm 47 being secured to
shaft 20 and ratchet wheel 49 Lut insulated
from them. As the shaft 20 is caused to
rotate. the arm 47 twrns with it, and causes
shoe 48 to sunccessively contact the contact
bus-bars 19. The teeth in the ratchet wheel
49 are spaced corresponding to the spacing
of the contact bus-bars 19, so that each step

1,470,202

of the ratchet wheel, advances the contact
shoe to the next succeeding contact bus-bar.

A brush 51 maintains electrie contact with
the arm 47 during the latter’s votation. for
circuit reasons, in a well known manner.

Complete selector mechanism has not been
shown in Fies 2, 4, 5 as this forms no part
of the present invention, but for the purpose
of explanation, it has been illustrated dia-
grammatically in Fig. 6.

As there may be several racks in each sys-
teni, and as the contact bus-bars in the same
positions in each rack ave connected to the
same telephone station line, each jaclk spring
as 52, Fig. 1, on the fivst bracket. is con-
nected to a corresponding jack spring as
53, 54, on other brackets in a systemn by a
wire as 55, 56, these wires being laced to-
gether in the form of a multiple cable. as
In common practice.

I will now deseribe the operation of & sim-
ple automatic telephone system in cennec-
tion with my invention. Referri ing to INig.
6, “A” represents the circuits and a )pculmb
oi a calling telephone station, and “B” the
gelector mechanism. “C” represents the cir-
cuits and apparatus of a called telephone
station, and “D” the selector mechanism of
same.

A wwishes to call C. The receiver 57 Is
lifted, causing hook 58 to break from 39,
and bringing contacts 60, 61 together, there-
by (\,mpleuno a holding circuit from posi-
h\o side 64 of battery 65. through jack 30,
wire 66, connector 43, contacts 60. ()l, pri-

mary 69, transmitter 70, wires 71, con-
nector 43, jack 37, connecting murno 73,

jack 38, wire 64, jack 31 to negative side 69’
of batterv 63; m)nnmtlntr magnet 73 is

thelebv cmrmnd and attracts armature T +,
which causes spring detent 75 to en;:a;:e
ratchet whee] 49, and retain it in each sue-
cossive step to which 1t may bhe moved.
Armature 74 has comparatively weak ad-
justment, while armature 75 s adijusted
stlf’iy and is not attracted on account of the
resistance of primary 69 and transmitter 70,
in the circuit.

Stepping key 62 is now pressed into con-
tact with 63 four times. this heing the call
number of station “C”. A gteppuw civenit
is thereby completed four times, from posi-
tive side 64 of hattery 63, through jack 30,
wire 66, connector 43 contacls G0, 61, 6:
key 62, connector 44, ]wl\ 39, stepplna maﬂ—
net G(. jack 38, wire 64, jack 31, to nef_mtl\e
Slde 69 of aitelx 65, Sto ping magnet 67
18 energized 10111 times, ‘1{tv actm\r armature
GS, and causing pa\\l 6 to engage, ratchel
49, and step it arcund four teeth, thus bring-
ing the shoe 48 into contact with contact
bus-bar 77, upon which it will come to
rest.

Ringing key 7S is now pressed into con-
tact with 79 and completes a conneeting and
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ringing circuit, by short circuiting the pri-
mary 69 and transmitter 70; the elimina-

tion of this resistance causing enough cur-

rent to flow through magnet 73 to attract
connecting armature 75, which causes con-
tact between springs 80, 81, and completes
a ringing circuit as follows:—from posi-
tive side 64 of battery 65, through jack 30,
wire 66, connector 45, contacts 60, 61, 79, key
78, wires 71, 72, connector 43, jack 37, springs
80, 81, brush 51, arm 47, shoe 48, contact
bus-bar 77, wires 78, 82, connector 83, ringer
84, contacts 85, 86, connector 87, jack 88,
magnet 89, jack 90, wires 91, 64, jack 31,
to negative side 69 of battery 65. The ring-
er 84 is therefore operated, and signals the
party at station “C”.

The ringer 84 is of high resistance and
the magnet 89 is of low resistance, and does
not attract its armature which is stiffly ad-
justed, strongly enough to operate same.

The armature 75 is so adjusted, in a man-
ner well known, that after it pulls up against
the end of magnet 73, it sticks there after
the key 78 is released, and the resistance of
69 and 70 re-introduced.

The called party at station “C” now re-
moves receiver 92 from hook 86, causing 93
to contact 94, and the parties at the two sta-
tions may now converse, the transmitter at
each station being energized over their hold-
ing circuits as before described.

- The talking circuit is as follows:—from
common wire 95, through connector 45, con-
tacts 60, 61, primary 69, transmitter 70,
wires 71, 72, connector 43, jack 37, springs
80, 81, brush 51, arm 47, shoe 48, bus-bar
77, wires 78, 82, connector 83, transmitter 96,
primary 97, contacts 94, 93, connector 98,
back to common wire 95. Transmitters A
and C are each energized over individual
battery circuits, the energizing circuit of A
being as follows:—from positive side 64 of
battery 65, through 30, 66,45, 60, 61, 69,70,
71, 72, 43, 37, impedance 73, wire 64 to neg-
ative side 69" of battery 65. The energizing
circuit of station C may be traced in a like
nanner.

Fluctuations of current through the pri-
maries 69, 97, caused by transmitters 70, 96,
are repeated by induction in secondaries 99,
100, and affect the receivers 57, 92, in a well
Iknown manner, and conversation can be car-
ried on.

When the receiver 57 is replaced on hook
58, the member 60 breaks contact with 61,
thereby interrupting the holding circuit and
causing the magnet 73 to become de-ener-
gized, the armature 74 returning to normal
position, and causing detent 75 to release
ratchet wheel 49, permitting the latter, and
the arm 47 and shoe 48, to return to normal
position by reason of a suitable spring,
shown at 101, TFig. 4.

Having now described the features and

8

operation ¢f my invention, and desiving to
protect the same in the broadest manner
legally possible,

What I claim is:—

1. A wvertical rack; horizontal insulatin
spacers, one above another; fixed vertica
contact bus-bars retained in their relative
positions by said spacers; selectors for said
rack; and means whereby said selectors may
successively engage said bus-bars.

2. A wvertical rack; horizontal insulating
spacers, one above -another; vertical contact
bug-bars retained in their relative positions
by said spacers; pins perpendicular to the
face of the said rack; one or more selector
frames with holes therein to allow a selector
to be removably mounted upon said pins;
the said contact bus-bars being each engage-
able by the wiper of said selector,

3. A wvertical rack; horizontal insulating
spacers, one above another; vertical contact
bus-bars retained in their relative positions
by said spacers; pins perpendicular to -the
face of the rack; one or more selector
frames with holes therein to allow a selector
to be removably mounted on said pins;
the said contact bus-bars being each engage-
able by the wiper of said selector; jacks
secured to said rack whereby the selector
cirenits become connected or disconnected
when the selector is mounted on, or de-
mounted from the selector rack.

4. A vertical rack; horizontal insulating
spacers, one above another; vertical contact
bus-bars retained in their relative positions
by said spacers; pins perpendicular to the
face of said rack for the purpose of receiv-
ing and positioning selectors; a terminal
board secured to the said rack and having
terminals therein horizontally adjacent to
each selector position.

5. A vertical rack; horizontal insulating
spacers, one above another; vertical con-
tact bus-bars retained in their relative po-
sitions by said spacers; pins perpendicular
to the face of the rack; one or more selectors
with frames having holes therein whereby
they may be removably mounted on said
pins, the said contact bus-bars being en-
gageable by the wiper of said one or more
selectors; a terminal board secured to the
rack and having terminals and jacks hori-
zontally adjacent to each selector position;
a plug jack for each selector whereby the
selector circuits may become connected or
cdisconnected when the selector is mounted
on or demounted from said rack.

6. A vertical selector rack; horizontal in-
sulating spacers, one above another; vertical
contact bus-bars held in their relative posi-
tions by said spacers; a back board carrying
a series of jacks and means whereby said
bus-barg may engage said jacks.

7. A vertical selector rack; vertical con-
tact bus-bars arranged radially around a
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comumon centre, each
horizontal insulating
bus-bars in their relative positio; s
Loavd carrying a sevies of JJ(,] i men
whereby the free ends of said )u~-1m"s nay
:-‘\1;"10"‘ gad J"(,h~

A b wck board carrying two or imore
ks anultiple eavle whereby each

i m("‘ series is pmnmn ently connutD'l

having o ¢

Lack
toa ((/1‘1'”1)()11\1””_; jack in each other series;
vertical selector racks each having a series

ol vertical countact bus-barvs, each bus-bar
Laving a free end: and means whereby the

st gelector 1acks may  be  removably
mounted on said hack beard, the free ends
of said hus-bars enguging the said jacks.

vertical con-
bent free end,
tternatively in

9. A vertieal selector rack:
fact bus 1)31\ each having a
')onds art ::mn('(l

the eing 2

QP pos! ite direc tl()ns. o s L:lggcl‘e(t‘“ 2 series
ui jacks suitably mo 3 ted to receive the
hent free ends of soid bus-bavs; selectors
for said rack; and ineuns \‘muebv said se-
lectors may successiv d\ engage said bus-
hars.

10. A fxed vertical seloctor 1&(‘{( vertical
contact bus-bars each having :\ ree end: a
<'| ies of jacks suitably mounted: And Hicans
whereby the free ends of said hus-bars en-
Qage said jacks: selectors for said rack:
and means whereby said selectors may sue-
cessively engage said bus-bars.

11, Two or more series of jacks; a suit-
able mounting for sane; a nmltmk cable

joek in oench series ig perma-
o a corresponding jack in
a plurality of Qelector
: vertical series of con-
ta raging said jacks, suitably
held in il]f‘%(lliikilliﬁ material and avvanged
radiatly adjacent to  series of selector posi-
tisus: ping at each selector position per-
I)LH(\ILHL\L to the face of the said rack; ase-

jucks | et se-

wherebs eacly

nentiy connected to
other series:
each having u

. Ny o
iis- ].u‘“ 3, G

3=
o
s

)

Ryan

rie horizontally ad)
lector ition s selectors aving ‘f ames with
Lioles tn rein \\.1(‘1QbY they may he remov-
monnted on said pins, cach selector
having o contact wember for engaging the

Zl]r!-!ff

sald Lu -Im;*f and each L'r!ortor having a
sevies of plugs to engage the said jacks ad-

g cal selector rack: vertieal cen-
us-havs suitably held Syinsnlating ma-
ary: \n(mﬂ in radial relation to a
ceries of selector pos‘tw)m‘: pins at cach
sele: ‘ox poqtum perpendicular to face of
said racl < wumnll board secured to said
vack and having a series of jacks and a
series of 1"“1'111;!};11"' horizontally adjacent to
each selector position; selectors, each having
a frame with holes whereby it may he re-
rovably mounted on said pins; each selector
]11\ ng o sc‘rlm of plugs to engage the said

iacks: and each selector }A\‘mg a rotatable
contuct member for engaging said bus-bars.

fz:« testimony whercof 1 hercunto aflix
my signature.

ALTON E. STEVENS.
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UNITED STATES

1,538,141
PATENT OFFICE.

ALTON E. STEVENS, OF PROVIDENCE, RHODE ISLAND; MAUDE L. STEVENS ADMIN-‘

ISTRATRIX OF SAID ALTON E. STEVENS, DECEASED,

TELEPHONE SYSTEM.

Application filed May 28, 1921,

Lo all whom it muy concern:

Be it known that 1, Arron E. Srevews,
citizen of the United States of America, re-
siding at Providence, in the county of Provi-
dence and State of Rhode Island, have in-
vented certain new and useful Improvements
in Telephone Systems, of which the follow-
ing is a specification, reference being hid
therein to the accompanying dl(mmtrs

My invention relates more par LTCLﬂally to
a combination of an automatic telephone sys-
tem and a signalling system for use in pri-

rate installations, and has for its object the
plowsmn of a means for quickly signalling
a persom, say, in an unknown part of an in-
stitution, f1nd of means for conveniently es-

abhshmo' telephonic communication with
him.

In the diagrammatic drawings 1llustrating
the prv muple of my invention and the best
method now known to me of embodying the
game in operative structure,

g, 1 shows apparatus of a telephone sta-
tion erabraced in an automatlc tdephone Sys-
tem.

Fig. 2 i]lustrates a similar station -em-
braced in said system.

Kig. 3 shows central station appdlatus for
the two stations exhibited in Figs. 1 and 2

Tig. 4 is a modification showing another
method of connecting an au\]halv calling
eiveult and an auuhfuy answering cireuit.

It is to be understood that the impulse

“rending means, shown in Figs. 1 and 2, may

be any suitable so-called automatic nnpulqe
sendmg device, or impulse transmitter; and
also that the system may embrace any rea-
sonable number of tnlephone stations like
those of I*lgg 1T and 2

Each felephone: st mon, see. Ifig. 1, com-
prises an impulse sending ]\GY 1, a ringing
key 2, a dnc't current 1muu 3,8 tmusmlt—
ter 4, a receiver 5. a receiver hook 6, and an
induction ¢oil having a primary 7, and a sec-
ondary 8.

The telephone station, Fig. 1, is connected
to the central station apparatus, Fig. 3, by
three wires, 9, 10 and 11. At the central sta-
tion 1s an individual selector for each tele-
phone station, comprising a radial bank of
contact points 12, the said contacts all being
in the same plane; a shaft 13, carrylng a
wiper 14, designed to successively engage the

said contaets when the shatt 13 1s 1'otwted, a
vatchet wheel 15, which is driven Dy o pawl

Serial No. 473,469,

16, on armature 17, of stepping magnet 18,
one step for each time the said magnet is en-
ergized; a connecting magnet 19, baving an
armature 20, designed to engage and hold
ratchet wheel 15 in each successive step, and
an armature 21 which operates certain con-
tact springs; and a lockout relay magnet 22,
which, when eneroued operates certain
contact springs for the purpose of prevent-
ing its selector from connecting to a line in
use. 23 is a busy tone buzzer med in com-
mon by all stations.

A party at station Fig. 1, wishing to call
a party at station Fig. 2 lifts the veceiver 5
from hook 6 which contacts point 28, there-
by completing a holding circuit by permlt—
ting current to flow from the positive side
29, “of battery 30, through wire 9, hook 6,
contact 28, primary 7, tr ‘msrmtter 4 wire 11
‘u'ound magnet 19, wire 31 to necratlve s1de

2, of batter y 30. "The magnet 19 is ther eby
energized and attracts armature 20 which
causes spring detent 33 to engage ratchet
wheel 15, and hold it in any position to
which it may be moved.

The impulse key 1 is now depressed four
times, into contact with point 34, each time
completing a- stepping - circuit from - 29,
through 9, 1, 34, 10, 18, 35, to 32; thereby
causing magnet 18 to be energized four
times, and to attract its armature 17, and
cause pawl 16 to engage ratchet 15 and. step
it ahead four steps “with the result that
wiper 14 is brought into contact -with
point 36.

It is well known that a relay armature
may be so adjusted that a weak current
through the magnet will not cause its attrac-
tion, but when a stronger current causes its
attraction and then the current is reduced to
its former weakness, it is still sufficient to
hold the armature. Now the adjustments of
armatures 20 and 21 of magnet 19, are such
that current over the above. holding circuit,
through the resistance of T and 4, will cause
armature 20 to operate, but 21, bemg more
stiffly adjustcd will not opemte until ring-
ing key 2 is pressed and contacts point 36
which " short circuits resistances 7 and 4,
thereby permitting enough additional cuy-
rent to flow over the holding circuit to cause
21 to be attracted and cause spring 37 to
contact spring 38 and push it out of contact
with point 39. The strong cuivent which
flows from 29 through station Fig. 1 when
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ringing key 2 is depressed, splits at point
40; on “account of the high resistance of 19,
the greater part of the current ﬂowmo
throuOh wire 41, spring 42, point 43, wire
44, springs 37 and 38, wires 45 and 4:6 to
wiper 14 which has contacted point 36; 'the
current continuing over wire 100, multiple
wire 101, home wire 47/, wires 48, and 49,
ringer 50, Fig. 2, contacts 51, 52, wire 53,
steppmo maonet oi Iig. 3, \Vne 55 to neg,a—
tive side 82 of battery 30 the ringer 50 thus
signalling the party at station F]O‘ 2. The
current passing through magnet 54 does not
cause its operation, as it is of comparatively
low resistance. The party at station Fig. 2,
by removing receiver 56 from hook 57, whicli
now gontacts point 58, can converse w 1th the
calling party at statlon Fig. 1.

The transmitter 4, at station Fig. 1 re-
ceives its energizing current over its “hold-
ing cireuit” hereinbefore described, the mag-
net 19 being of high impedance, as Is also
magnet 59; while the transmitter 60 of sta-
tion Fig. 2 receives its energizing current
over its own “holding cireuit,” as follows :—
from positive side 29 of battery 30, through
63, 57, 58, 61, 60, 48, 59, 62, to opposite side
32 of battery 80. The circuit followed by
the voice produced currents is as follows:—
from pO‘%lth@ side 29, of battery 80 through
9, 6.28, 7,4, 11, 40, 41 49, 43, 4;4 37, 88, Jco,
'() 14, 36, 100, 101, é‘x 48 60, 61, {)8 57, 63,
back to 29. The fluctuations in the pr 1mary
windings 7 and 61 of the induction coils at
each station, inductively affect the second-
ary windings, which in turn affect the re-
ceivers in a well-known manner, and con-
versation can be carried.on between the two
stations. :

Now if station Fig. 2-is in use when sta-
tion Fig. 1 is called, the latter will be pre-
vented from connecting thereto and will ve-
ceive a “busy” hum in his receiver for the
following reasons:—

Receiver 56, Fig. 2, would be off of hook
57, which would be in contact with 58 and,

thevefor e, a gnarding or lockout potential

would be found on point 86, Ifig. 3, by brush
14, causing the lockout relay 22 to operate
and prevent a.connection to -the busy sta-
tion; -the lockout potential cireuit being as
follows :—trom positi\e side 29 of Dbattery
30, through 63, Fig. 2, 57, 58, 61, .60, 48,
home wive 477, 101 100 to contact 36, thence
over the lockout cireuit of the calhno sta-
tion Fig. 1, from contact 36, over 14, —16 45,
38, 39, around lockout magnet 22, to nega-
tive side 32.0f battery 30.

The lockout relay 22 is energized, and at-
tracts armature 65, causinn sp1ino 66 to con-
tact 67, and push 2 away from point 43
and into contact with point 68, first.complet-
ing .a local locking-circuit from the live
pomt 36, through 14, 46, 69, 67, 66, 22 to 32,
causing 22 to remain energized as long as

1,538,141

the called station remains busy, or until re-
ceiver 5 is replaced. A busy tone cireuit
notifying the calling party at station Fig.
1, that the station Iig, 21 1@ busy, is completcd
by the energization of 22, as follows :—1from
negative side 82 of battery 30, through wire
69 busy-tone buzzer 23, contacts (O 11,
tlnough 72, 68, 42, 41, 11 4, 7,28, 6,9
positive side 29 of battery 30; the magnet
23 atteacting armature 70 away from 71, and
causing a buzz in a well-known manner
which 1s vepeated into secondary 8 and re-
ceiver 5; and the party at station Irig. 1 is
aware that station Fig. 2 is busy.
Replacing the receiver 5 of the calling sta-
tion, causes magnet 19 to be de- e,newl/ed
which releases armature 20, causing detent

"33 to disengage ratchet 15 which is vestored

to normal position by spring 73, shown in
dotted lines. ,

Having described briefly the general con-
struction and operation of an automatic tele-
phone system, I will now describe the prin-
cipal features of my invention, and their
adaptation ‘to, and combination with, such
automatic telephone- system, whereby 1st, B
person in an-unknown part of an institution,
may be called by a calling station for the
purpose of telephonic communication; 2ad,
said called party may place himself in tele-
phonic communication with the calling
party; and 3rd, telephonic communication
may be had without the posstbility of a con-
nection to the line by a third station, that
is, the attainment of private communica-

tlon between only two stations, namely, the
alling and the called stat 1ons
A general call circuit, 25, Fig. 3, 18

11n fthllohout an 1nst1tut10n \\'1Lh swnﬂ
bells or hm,nq as 26, installed at various
locations, not necess;u'ily adjacent to tele-
phone stations, the signals being so placed

that when the cirenit is renderved active by

battery current being supplied to the civeuit,
one o more of the signals may be heard
in any part of the institution. A code of
signals is arranged, and each individual hav-
ing a code call, and who may be in vatious
parts of the institution, may be signalled,
and may reply, from any tolephom

The party at station Fig. 1, upon calling
station,-as Iig. 2, and ﬁndmo the individual
he wants is at an unknown point on the
premises, releases the connection, ov if the
calling party knows that the party desired
is not at his usual substation, then in either
‘ase, the calling party operates key 1, once,
thereby stepping his wiper 14 to T4, then
presses key 2 a number of times corres pond—
ing to the code ring of the wanted party;
eacl: press of key completes an auxiliury
signal or relay cireuit from positive side
29 of battery 30, through 9, 6, 28, 36, 2, 11,
40, 41, 49, 43, 44, 37, 38, 45, 46, 14, T4, 75,
76, around relay 102 th1ouoh wire 77, to
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negative side 32 of battery 30. The arma-
ture 78 is stiffly adjusted, as is armature 21,
both of which operate when key 2 is pressed.
Armature 21, however, is adjusted so that
it holds up after key 2 is released, while
armature 78 is so adjusted as to return to
normal when key 2 is released. The arma-
ture 78 upon being attracted by magnet 102,
contacts point 79 and bridges battery 82
across general call circuit 24, 25, over wires
80; 81, and the signal devices 26 are operated
a number of times corresponding to-the code
number of the party wanted, who, upon
hearing his signal, steps to any telephone of
the System, as I*w 2 for instance, removes
his receiver, as 56, and operates his key 83
into contact with 84, twice, and the stepping
magnet b4, causes the wiper 85 to contact
the point 86 which is connected to multiple
wire 87 of an auxiliary answering or relay
circuit.  Key 88 is now pressed into contact
with point 89, thereby completing said aux-
iliary answering or relay circuit from posi-
tive side 29 of bqttely 30, through 63, 57,
58, 89, 88, 48, 94, 95, 96, 47, 98, 99, 93, 85,
103 to negative side 32 of battery
30; thereby operating the relay 103 in the
same manner as the key 2 operated 102;
armature 90 contacts point 91, and closes
the general call circuit between wires 80, 81,
24, 25, thereby causing signals 26 to operate
once, and notify the calling party who has
connected to multiple wire 75, of auxiliary
signal circuit, that the wanted pal‘ty has an-
gwered, and is connected to multiple wire 87
of the auxiliary answering circuit. The two
can now converse by reason of condenser 92

which permits voice produced currents to

pass between the two multiple wires.

If a party at another station now attempts
to connect to either the calling or answering
point on the signalling circuit, he will find
a guarding or loclxout potentul on each mul-
tlple of either point throughout the system.
This guarding cireuit would extend from
powtue side 29 of battery 80, through 9, 6,

28, 7, 4, 11, 40, 41, 42, 43, 4:4 37, 38 40,
46, 14, to pomt T4 and multlple W11'e 5,
and thence to all points connected to this
wire, as would also be the case with point 86
and multiple wire 87.

Hach party upon the completion of his
communication, or for any other reason, may
cause his appar ‘atus to be vestored to normal
position, in the manuer 1heady deseribed,
namely: Replacing the veceiver 5, as of the

:alling station Fig. 1, upon its receiver hook
6, causes the mdonet 19 to-be de-energized,
which releases armature 20, causing detent
33, to disengage ratchet 15, which is vestored
to normal by spring 78, shown in dotted
lines.

The modification shown in Fig. 4, com-
prises a single signalling relay 110 hwmo
parallel Wmdlnos 111 and 112 from the aux-

3

iliary signal multiple wire (5, and auxiliary

answering multiple wire 87, leading to the

negative side of batter v, as 30, not shown.
Whenever this relay is energized for signal-
ling purposes, by the calling, or the called
party, its armature 113, contacts point 114,
and completes the general call cirvcuit, as
already explained.

By this construction, a single relay is sub-
stituted for the two relays and condenser
described, and the two auxiliary signalling
and answering circuits - are mductlvely
united for conversational purposes.

For prootf of authority given Maude L.

Stevens, administratrix, -to intervene and st

prosecute this pending application, filed by
Arvron E. Strvens, deceased, and to receive
Letters Patent that may be granted thereon,
reference is hereby made to liber W 1922

page 519, of Transfer of Patentg, wherein ¢
is recorded a certified copy of letlers testa-

mentary, appointing the said Maude L.
Stevens, administratrix of the estate of the
said Arron E. Stevens, deceased.

Having described my invention and its ¢

features and their operations, and desiring
to protect in the broadest manner leg ally
possible, the combinations, and the sub-com-
binations of elements embracing said inven-
tion and said features,

What I claim is:—

1. In-a telephone system, a plurality of
substations; means whereby any substation
may become connected with any other sub-
station for the purpose of communication;
an auxiliary signalling circuit; an auull(uy
answering cu'cmt, and means of telephonic
commun]camon between said signalling and
answering auulhuy cireuits.

2. In a telephone system,
eubstatlons means whereby any substation
may become connected with any other sub-
station for the purpose ¢f communication;
an auxiliary signalling circuit; an auxiliary
answering circuit and means for uniting the
dU\lhdIy signalling and answering cu‘cmts
for the purpose of telephonic communica-
tion.

3. In a telephone system having a plu-
rality of substations; an du\lhmv signal-
ling circuit, an auuh;uy answering civeuit;

automatic means wliereby one substation
may become connected to, and operate the
signalling circuit; signalling means con-
trolled by gaid bwnalhno ¢ircult; and auto-
matic means \\hucby a second substation
may become connected to and operate the
auxiliaiy answering cireuit, said signalling
means being controlled by said. answering
cireuit:

4.-In a telephone system having a plural-
ity of substations; an auxiliary signalling
circuit, an anxiliary answering cireuit; auto-
matic means whereby one stibstation may be-
come connected to, and operate the signal-
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ling civcuit; signalling means controlled by
said signalling cirenit; automatic means
vndeby a second substation may become
connected to, and operate the auxiliary
answering circuit, said signalling means be-
ing controlled by said answering cireuit;
and means connecting said signalling cir-
cuit and said answering circuit, for the pur-
pose of communication; and means whereby
the said auxiliary signalling circuit and
auxiliary answering signal eircuit are inac-
Cesqblc to the remaining substations.

5. In a telephone system, a plurality of
substations; automatic means whereby any
substation may become connected to any
other substation for the purpose of com-
munication; and means whereby said.con-
nection may be restored to normal position;
an alu.llmry signalling civeuit; an.auxiliary

answering cuomt automatic means Whele-
by any substation’ may beceme connected to
the said auxiliary signalling circuit; auto-
matic means wher eby any remaining St‘ltlon
may become -connected to the said auxiliary
answering cireuit; -and means for uniting
the said auuhary signalling and auuhzu'
answering circuits for the purpose of tele—
phonic communication.

6. In a telephone system having a plural-
ity of substations; the combination of auto-
matic means whereby any substation may
connect to any other substation for the pur-
pose of communication; and an auxiliary
signalling cireuit and an auxiliary answer-
ing circuit, providing an alternate means
for telephonic communication.

7. In a telephone system having a plural-
ity of substations; the combination of auto-
matic means whereby any substation may
connect to any other substation, with an aux-
tHary  signalling circuit; an auxiliary
answering civeunit; means whereby the two
sald auxiliary circuits are permanently
united for conversational purposes; a gen-
eral call civeuit having signal devices there-
in; and manual means at each substation
for controlling through said auxiliavy cir-
cuits the signal devices in said general call
cireuit.

8. In a telephone system having a plural-
ity of substations; the combination of auto-
matic means whereby any substation may
connect to any other substation, with an
auxiliary signalling circuit; signal devices
controlled thereby; an auxiliary answering
eircuit; means whereby the two said auxil-
iavy cirenits are inductively united for con-
versational purposes; a general call cireuit
having. signal devices therein: and manual
means at each substation for controlling
through said auxiliary circuits the sxonﬁl
devices in said general call circuit.

9. In a nelephone system having a plu-
rality of sub stations; the combination of
automatic means whereby any substation

1,588,141

may call and converse with any other sub-

station, with a general call circuit having

signal devices therein; an auxiliary signal-
ling circuit and a separate auxiliary answer-
ing circuit; automatic means whereby any
station may connect to the said signalling
circuit, -and an automatic means wher eby any
remaining substaition may connect to the
said auxiliary answering circuit, to control
the general call circuit having signal de-
vices therein; means for uniting the said
signalling and the answering cwcuits, for
the purposes of conversation; and means
whereby the said signalling and answering
civcuits are inaccessible to the remaining
substations.

10. In a telephone system having a plu-
rality of substations; the combination of
means whereby any station may connect to
any other station, means for signalling the
called station; means to restore the system
to.normal position ; with an auxiliary signal-
ling circuit; signa I devices controlled there-
by, means Wheleby any station may connect
to said auxiliary signaling circuit; manual-
ly operated means “for successwely closing
an opening said signalling circuit, in accord-
ance with a predetermined code of signals;

.an auxiliary answering circuit; and means

whereby any remaining station may connect
to said auxiliary answering circuit.

11. In a telephone system having a plu-
rality of substations; the combination of
means Whereby any station may connect to
any other station; means for signalling the

called station; and means to vestore the SyS-
tem to normal position; with an auxiliary
signalling circuit; signal devices controlled
thereby; means whereby any station may
connect to, and operate said auxiliary sig-
nalling circuit; an auxiliary answering cir-
cuit; means whereby any remaining station
may connect to said auxiliary answering cir-
cuit, and control said signal devices; and
means for connecting said auxiliary signal
circuit and said auxiliary answering cireuit,
for the purposes of communication, between
the calling and the called station.

12. In a telephone system having a plu-
rality of substations; the combination of
means whereby any station may connect to
any other station, means for signalling the
called station; and means to restore the SYS-
tem to mormal position: with an auxiliary
signalling circuit; signal devices controlled
thereby; means whereby any station may
connect to and operate said auxiliary signal-
ling circuit; an auxiliary answering cireuit;
méans whereby any remaining station may
connect to said auxiliary answering circuit
and control said signalling demce%, means
for connecting said au\lhaly signal circuit
and said auxiliary answering circuit for the
purposes of communication between the call-
ing and the called stations; and means
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whereby said auxiliary signalling circuit and
auxiliary answering circuit are rendered in-
accessible to the vemaining substations.

13. In a telephone system having a plu-.

rality of substations; the combination of
means whereby any station may connect to
any other station; means for signalling the
called station; means whereby the calling
station may converse with the called station;
and means to restore the system to normal
position; with an auxiliary signalling cir-
cuit; signal devices controlled thereby;
means whereby any station may connect to
said auxiliary signalling circuit; manually
operated means for successively closing and
opening said signalling circuit in accord-
ance with a predetermined code of signals;
an anxiliary answering cirenit; and means
whereby any remaining station may connect
to said auxiliary answering circuit.

14. In a telephone system having a plu-
rality of substations; the combination of
means whereby any station may connect to
any other station; means for signalling the
alled station; means whereby the calling
station may converse with the called station;
and means to restore the system to normal
position; with an auxiliary signalling cir-
cuit; signal devices controiled thereby;
means whereby any station may connect to,
and operate said auxiliary signalling cireuit;
an auxiliary answering circuit; means
whereby any remaining station may connect
to sald auxaliary answering circuit and con-
trol said signal devices; and means for con-
necting said auxiliary signal circuit and said
auxiliary answering civcuit for the purposes
of communication between the calling and
called stations.

15. In a telephone system having a plu-
vality of substations; the combination of
means whereby any station may connect to
any other station; means for signalling the
called station; means whereby the calling
station may converse with the called station;
and means to restore the system to normal
position; with an auxiliary signalling cir-
cuit; signal devices controlled thereby;
means whereby any station may connect to
and operate said auxiliary signalling cir-
cuit; an auxiliary answering clrcuit; means
whereby any remaining station may connect

to said auxiliary answering circuit and con-

trol said signalling devices; means for con-
necting said auxiliary signalling circuit and
said auxiliary answering circuit for the pur-
poses of communication between the calling
and the called stations; and means whereby
said - auxiliary signalling circuit and
auxiliary answering circuit are rendered in-
accessible to the remaining substations.

16. In a telephone system having a plu-
ality of substations; the combination of
means whereby any station may connect to
any other station; means for signalling the

S

called station; means whereby the calling.

station may converse with the called station;
means to restore the system to normal posi-
tion; means for rendering any busy station
inaccessible to other stations; with an auxili-
ary signalling cireuit; signal devices con-
trolled thereby; means whereby any station
may connect to sald auxiliary signalling
circuit; manually operated means for suc-
cessively closing and opening said signalling
cireuit 1n accordance with a predetermined
code of signals; an auxiliary answering cir-
cuit; and means whereby any remaining
station may connect to said auxiliary answer-
ing circuit. :

17. In a telephone system having a plu-
rality of substations; the combination of
means whereby any station may. connect to
any other station; means for signalling the
called station; means whereby the calling
station may converse with the called station;
means to restore the system to normal posi-
tion; means for rendering any busy station
inaccesgible to other stations; with an anxili-
ary signalling circuit; signal devices con-
trolled thereby; means whereby any station
may connect to, and operate said auxiliary
signalling circuit; an auxiliary answering
circuit; means whereby any remaining sta-
tion may connect to said auxiliary answering
circuit and control said signal devices; and
means for connecting said auxiliary signal
circuit and said auxiliary answering cir-
cuit for the purposes of communication be-
tween the calling and called stations.

18. In a telephone gystem having a plu-
rality of substations; the combination of
means whereby any station may connect to
any other station; means for signalling the
called station; means whereby the calling
station may converse with the called sta-
tion; means to restore the system to normal
position; means for rendering any busy sta-
tion inaccessible to other stations; with an
auxiliary signalling circuit; signal devices
controlled thereby; means whereby any sta-
tion may connect to said auxiliary signalling
cirenit; manually operated means for suc-
cegsively closing and opening said signalling
cirenit in accordance with a predetermined
code of signals; an auxiliary answering cir-
cuit; means whereby any remaining station
may connect to said auxiliary answering cir-
cuit; means for connecting said auxiliary
signal circuit and said auxiliary answering
cireuit for the purposes of communication
between the calling and the called stations;
and means whereby said auxiliary signalling
circuit and auxiliary answering circuit are
rendered inaccessible to the remaining sub-
stations.

In testimony whereof I hercunto affix my
signature.

ALTON E. STEVENS.
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Screw Machine Products Company, Inc., a cor-
poration of Rhode Island .
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18 Claims.

This invention relates to a telephone of the type
more particularly used for intercommunicating
within a plant which will have one or more execu~
tives and a plurality of other stations.

% One of the objects of this invention is to sim-
plify the manual cperation necessary in the oper-
ation of the system by reducing the necessary
manual movements 10 a minimum.

A more specific object of the invention is to pro-

20 vide a telephone system having a plurality of sta-

tions with one station so arranged that a person

at that station may call another station by merely
pushing a single button in a single direction,
which buften will correspond to the station to be
called, after which it is merely necessary for the
person at the calling station to listen and talk
without any further manual manipwation for the
conversation.

Another olject of the invention is to provide an

20 arrangement so that should the calling person or

ih

the called person omit to restore the circuit to nor- -

mal by some manua] operation, the circuit will
still he operative for the making of additional
calls after the instant call is completed.

Another object of the invention is to speed up
the communication between two stations by me-
chanically informing the called station of the
station which is calling, making it unnecessary to
exchange the usual salutations of defining who
is speaking at each end. :

Another object of the invention is to provide
in the system an arrangement so that the called
station will known in advance of his act in re-

ceiving the call whab station is. calling him by
5 means of some characteristic ringing or buzzing
operation for effecting this result.

Ancther object of the invention is the provision
of an arrangement which is exceedingly fiexible in
that new stations may be added without mate-
rially changing over the system in its designed
capacity. :

Another object of the invention is to provide a
system in which the number of wires running to
any one station will be a minimum.

Ancther object of the invention is the provi-
sion of a system which will be of a low cost for
maintenance, such for instance as the provision
of a system where trouble may be more quickly
located than in similar but inferior systems which
are in use at the present time.

Another object of the invention. is to provide a
plurality of units connected to a central station
so that trouble in any one of the units may be
quickly located.
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Another object of the invention is the provision
of a single station in which a power amplified
loud speaker is provided to take the place of 2
manually handled receiver.

Another object of the invention is the provi-
sion of a radic in the unit station connected in
with the telephone in such a way that a loud
speaker or power amplified loud speaker may be
used with either or both the telephone or the
radio.

Another object of the invention is the provi-
sion of radio and telephone in which the operation
of the radio will be cut off upon placing the tele-
phone into communication.

Another object of the invention is the provi-
sion of the radio and audio amplifier, loud speaker,
dialing mechanism and the remainder of the tele-
phone each as separate units so that one may be
removed and replaced by a fresh one if desired
withiout disturbing the others, by a simple plug-
ging in operation.

A more specific object of the invention is the
provision of a station which will send impulses to
the central station by merely 2 push button ar-
rangement which causes a dial mechanism to op-
erate.

Another object of the invention is the preven-
tion of arcing in the automatic dial by preventing

- current flow through the commutator at the time
of impulsing or change from one contact to an-
other. :

Another object of the inivention is {o so divide
the talking current from the receiving current
by means of separate conductors that no feed
back will' be transmitted tc the receiver of the
calling ’phone to cause a noise in the circuit.

Another object of the invention is to transmit
insufficient talking current over the receiving line
to cause any feed back.

‘With these and cther objects in view, the in-
vention consists of certain novel features of con-
struction, as will be more fully described, and
particularly pointed out in the appended claims.

In the accompanying drawings:

Fig. 1 is a diagrammatic view illustrating some
‘of the wiring diagram in one of the stations;

Fig. 2 is a diagrammatic view of two of the
units of the central selector mechanism;

Fig, 3 is a diagrammatic view illustrating the
portion of the wiring at’a station which will
receive the call from the station shown in Fig. 1;

10
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Pig. 4 is an elevation looking at the back side -

of the panel upon which some of the operating
parts of ‘the apparatus are mounted;
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Fig, 5 is a section on line §—75 of Fig, 4;

Fig. 6 is an enlarged sectional view of one of
the keys shown in Fig. 5;

Fig. 7 is a perspective view with portions re-
moved and showing a fragmentary detail of the
control apparatus;

PFig. 8 is a perspective view of a Ifragmental
detail of more of the apparatus and looking from
the opposite side from that shown in Fig. 7;

Fig. 9 is a perspective view of another frag-
mental detail of a control mechanism.

The telephone system which is contemplated'

by this inventicn inveolves a central selecting
mechanism which may be of a general type il-
lustrated in the Stevens Patent No. 1,265,398,
dated May 7, 1918, or of & slightly different ar-
rangement such as that shown in the diagram of
Fig. 2; while there is an arrangement for con-
necting to this central selecting mechanism a
plurality of stations, by a minimum number of
wires such for-instance 'as three, by which they
are each arranged to be connected to the central
station and through the central station to each
other. One such station is shown diagrammati-
cally-in Fig. 3. The stations are more or less sim-
ilar, one, however, which for convenience in des-
ignation may be called an executive station, is
more elaborate than some of the other stations,
in that it has a power amplified loud speaker and
sensitive transmitter, whereas the other stations
may -have hand sets. One such executive station
is shown more particularly in Fig. 1, and as many
such  executive- stations as are- desired may be
used.

The plan of the executive station is that it
will-have several units each detachable and re-
placeable, such as a telephone comprising a key
mechanism K builf into the main chassis of the
station, a dial mechanism unit D, a loud speaker
unit T, and a radic and audio amplifier unit R,
the loud speaker being common to both the tele-
phone and the radio and serving as the receiver
for the transmitied messages. These several
units, the telephone, including the dial unit, loud

- speaker, radio and audio amplifier, are assem-

bled in & single casing and fhe dial mechanism,
loud spesker and radio and audic amplifier are
plugged in so that they may be removed from the
casing for replacement by new or different speak-

500 er or radico and audio amplifier, the arrangement

also being such that usually when the telephone
is put into operation the radio is shut off. "The
radio and audio. amplifier unit and the loud
speaker unit are more or less standard instru-

5. ments and the details of their structure play no

important part of this invention except in the
manner pointed out hereinafter, the novelty re-
siding in the arrangement of the new combina-
tion of the two instruments built as a unit.

The executive telephone station of Fig. 1 com-
prises essentially, so far as its mechanical opera-
tion is concerned, mechanical and electrical
mechanism built info the chassis of the station,
and in Fig. 1 is that portion remaining or in area
K after the units in the dofted line areas D, R
and T, each area representing a separate unit,
are subtracted. There are a plurality of keys or
push buttons any one of which may be pressed
inwardly a short distance and remain in this
pressed-in position, the arrangement being such
that if any other keys or buttons are pushed in,
the first pressed-in button will be released. Cir-
cuits are closed as a result of the operation of the
keys or-buttons, There is also 2 motor driven im-

- pulse producing or dial mechanism which is a
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separable removable unit but which is actuated
by the pressing inwardly of any one of the keys.
Fach key represents a corresponding number of
impulses which will be sent out by the impulse
producing mechanism by an arrangement which
places in series a plurality of contacts over which
the impulses are sent out, with each key breaking
the series at some particular point so that after
a certain number of impulses are sent out the
circuit becomes broken and further rotation of
the motor fails to send out further impulses. The
impulses are sent from the calling station to the
central selecting mechanism which automatical-
ly -selects the station corresponding to the im-
pulses sént and connects the calling station to the
called station through this central mechanism
and causes a ringing at the called station in such
a2 manner as to designate the cailing station so
that the called station will know what station is
calling and also connects up the talking current
between the calling station and the called station
as well as making it possible for a manual ringing
of the called station as well.

The wiring diagram of the executive station
shown in Fig. 1 will generally explain the cper-
ations occurring. This diagram indicates the
mechanism in at rest or idle position ready for
a call to be made.

The general arrangement of the executive sta-
tion is that when any one key is pushed in the
motor 28 will be energized tc commence rotation
of the shaft 28’. After the motor has com-
menced its operation a closing of contacts 48 and
£2 will separately provide current to relay {7 so
that even though the key is differently manipu-
lated the motor will continue its operation
through a complete cycle. The complete cycle
requires that shaft 28’ make two complete revo-
Iutions and shaft 38, which it turn by means of
gears 36 and 37, will make cne complete revolu-
tion. At the end of the complete revolution of
the gear 37 lohe 88 of cam 28 will cause discon-
nection of the circuit causing fiowing of current
to the motor and consequently the motor will
stop. ;

At the commencement of ocperation contacts 79,
71 are separated, positively assuring that the cen-
tral station be restored to idie position. During
the first revolution of shaft 28’ the low portion of

the cam 38 will maintain the dialing mechanism ::

in circuit so that the dialing mechanism will op-
erate to select the desired station and because of
the high portion of the cam 3238, which controls
the ringing mechanism, the ringing mechanism
will be out of circuit.
for receiving a call is also disconnected when the
motor starts, as otherwise each impulse and dial-
ing will actuate the buzzer, which is undesirable.
During the second revolution of the shaft 28” the

ringing circuit will be placed in operaticn so that oo

ringing will occur and the dialing mechanism will
be out of circuit so that no further actuation of
this selecting at the central station will occur. A
more detailed working of the parts and a con~
necting in of the speech amplifier will be now ex-
plained.

Motor

There are a plurality of keys built into the

executive station shown in Fig. 1 which I will ;

number 1, 2, 3, 4 and others will be present up to
the desired number but are herein omitted, as
four will suffice to explain the invention. Shouyld
it be desired to call the station corresponding to
station number [, and which is shown in Fig. 3,

The buzzer which is used -
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key number { will be pressed causing contacts 19
and i to separate and contacts 12 and {3 to
engage. The closing of contacts 12 and 13 causes
current to flow through leads 14 and #5, resist-
ance 16 to energize coil 171 and over lead 28 hack
to the baitery, as resistance {6 is present coil
17 is energized but partially, thereby causing ar-
mature {8 to pull up to the core which causes
contacts 18 and 20 to separate and contacts 2
and 22 tc engage. When contacts 21 and 22 are
closed current flows through lead 81, §8, con-
tacts 22, 21, lead 24, contacts 2% and 26, lead
27, to the motor 28, thence by lead 29 to the neg-
ative side of the battery. Thus, the motor starts
to rotate and drives a shaft 28’ and a plurality
of parts mounted on the shaft, as will presently
appear.

As the motor commences to rotate, gear 36 ro-
tates turning gear 37 on shaft 39 which is twice
the size of gear 36, thereby causing cam 38 also
fixed on shaft 3% fo rotate. As cam 38 rotates
sevéral circuits are cperated. Contacts 48 and
4{ in the bell ringing circuit separate, contact 48
engages conbact 42 and contacts 42 and 44 sepa-
~ate, the latter contact engaging contact 45, The
contacts 40 and 48 move together, being physi-
cally connected through a post 46 mechancally
joining them. Currant which couwld have flowed
from the posifive Isads &i, 30 of the bell ringing
circuit previously connected by contacts 40 and 41,
is diseonnecied and the cwrrent is transferred
to contact 42 and by lead 49 to the resistance {§,
thereby supplying current to the relay {7 from a
different source than previously explained (. e,
through the contacts (2 and {3, leads {4 and {5,
ete.), which so locks the motor mechanism as to
cause it to pass through its complete cycle ready
for ancther call even though the operator should
differently and improperly manipulate the actu-
ating key 1. However, there are other circuits
which will prevent the ringing of the station
called, although the unit of the station operating
or calling will pass through its complete cycle.

Automaiic restoring central selector to idle

When pin 88 on gear 37 engages the lobe 59 of
contact 78, this conbact is separated from con-
tact Ti to momentarily open cireuit from fermi-
nal L over lead 72 and thence by lead 713 to con-
tact T4 to restore the central selector to idle. Al
this stage the selecting mechanism passes

“through its impulsing cycle.

Bugzzer

As outlined above, the closing of contacts 2
and 22 completes an interlocking circuit which
maintains relay {7 energized. The closing of
contacts 21 and 22 also sets up a circuit which is
effective to render buzzer 65 ineffective. This is
accomplished by energizing relay 28, one side of
the relay being directly connected to terminal
A— through leads 91, 98 and 67, and the other
side of the relay keing connected through leads
138, contacts 21 and 22, and leads 30 and 3i to

5 terminal C-+-. One result of energizing relay 86

is to cause armature 181 to move contact 88 away
from contact 81 and into engagement with con-~
tact 113, The separation of confacts 60 and §i
breaks the circuit between one side of the buzzer
and the terminal S, the normal circuit being
through lead 59, contacts 44 and 83, leads 57, 58,
59, confacts §0 and 84, lead 62 and contacts 63
and 64 to the buzzer. The other side of the buzz~
er is directly connected by leads 66, 98, and 67 di-
rectly to terminal A—. As will be outlined below,

3

relay 96 remains energized during the call. As a
result the buzzer is not energized by the dialing
impulses, or by other signals.

The movement of armature 181 also moves con-
tact 183 from conbtact 102, and engages contact
{03 with contact 74. This latter action connects
one gide of the audio amplifier input circuit di-
rectly to terminal L through lead 104, contacts
{63 and 14, lead 13, contacts 18 and T, and lead
T2. As will be pointed out below, the circuit from
terminal C-- through the amplifier input circuit
of the audio amplifier fo terminal L is used as a
resistant circuit during the time that the central
selector is cperating., Certain additional func-
tions of relay 9% wil be pointed out below in con-
nection with the speech amplifier and sensitive
transmitter circuits.

Dialing

When contacts 44 and 45 are together S termi-
nal is connected to the confact 44 through the
lead 50 and through the contact 45 and lead 5i
is connected to the contact §2 which as it engages
with contact 53 by means of the lobes on the cam
54 will cause impulses to be transmitted over the
leads just mentioned and out from terminal S to
the selector as the commutator 5% engages live
contacts such as 32, these impulses failing where
contacts such as 58 are dead, These circuits con-
trolled by keys, such as i, 2, 3, 4, are in series so
that those contacts such as 32 ahead of the keys
or buttons which are pushed are alive, while those
contacts such as 58 which are after the button
pushed are dead.

When contacts 18 and ! i are open it breaks the
series circuit from the positive battery which
would carry the current through corresponding
contacts of each of the other push buttons so as
to leave the contact point 32 alive by reason of
the connection through lead 33 to a point in the
line connected through line 34 and 35 from the
battery A— or C4- to contact i0. Xey number |
is for calling station number {, the first station
on the dial. In calling this station number I the
circuit is energized at all times. Should station
number 2 be called the ﬁlSu two contacts 32 and
84 alone will e alive and the next contact will be
dead, as the positive current will be broken at
fgr, {4,

Ringing

The shaft 28’ has made one revolution and cam.
38 has now advanced. to & position where lobe
15 will engage the lobe 78 and brings back con-
tact 48 to the position shown in the diagram in
engagement with contact 41, and also brings con-
tacts 43 and 44 into engagement and opens the
contacts 44 and &5 to disconnect the impulse
or dialing mechanism. At this point cam 77 has
advanced so that lobe %8 of the cam will engage
the hump 79 and cause contacts 80 and 8! to
close or engage. Fumps 18, 78 likewise func-
tion to close these contacts 8% and 81, each for
a certain length of time, so that a designating
signal or ring dependent upon the length of en-
gagement of the humps 78, 78’ and 18" will be
transmitted to the called station. The circuit
may be traced from the terminal L along the lead
12, contacts T4, 18, lead 15, lead 83, thence 1o the
contacts 81, 80, along the lead 84, lead 47, con-
tacts &1 and 49, lead 38, back to the positive bat-
tery terminal through lead 3f. The contacts 85
and 86 through leads 87 and 88 conuect with the
leads to the terminals 80 and 81 to be located
in parallel with the connections thereto so that
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a manual ringing may occur as well as the auto-

matic ringing by reason of the cam 71T.
Stopping motor

When the lobe 89 of cam 38 engages the lobe
75 of the contact &8 it forces the contact 40
into engagement with contact 4 and in turn
forces the contact 41 into engagement with the
contact 90 which causes current to flow over lead
91 to the relay {71 and by reason of a connection
between the resistance 18 and the relay (7 in-
creases the flow in the relay which causes arma-
ture 92 to be attracted to close contacts 83 and
94, which closing lifts the contact 25 away from
the contact 28 to separate them, thus breaking
the motor circuit so as to stop the motor which
will be at the completion of two complete revo-
lutions of the shaft 28°.

Speech amplifier and sensitive transmitter

As pointed out above, the closing of contacts 21
and 22 energizes relay 96 by conducting current
from the positive lead 38, across the contacts 21,
22, along lead 36, to relay 88, the circuit being
completed over lead 97, §8 and 87 to the negative
terminal A—. This causes the armatures {38
and £0f to be attracted, the latter opening con-
tacts 482 and i83 and causing contact {63 to en-
gage contact 74, thus completing  connection
through lead {84 to the in-put circuit of the
speech amplifier. The armature 184 also closes
contacts {85 and (88 causing current to flow
from the positive side of the battery over lead 2f,
lead {67 through the contacts 186, {85, lead 108
and' through the primary 89 of the sensitive
transmitier - of - talking coil {i6 and thence
through the resistance §{{ and back to the nega-
tive battery A— by lead {12,

The attracting of armature {8{ also causes
the opening of contacts 83 and 6f and the clos-
ing of contact 68 with contact {12.- The opening
of the contacts 68 and 61 disconnects the buzzer
from the circuit. Closing contacts 6§ and (13
puts in circuit through lead {4 the secondary
1i5 of the talking coil, the circuit being com-
pleted over lead {18, lead 41, contacts 41 and 48,
lead 38 to the positive battery through lead 3{.

When the armature i89 is attracted contacts
{17 and (18 close as do also contacts (19 and (28,
The closing of contacts {7 and {i8 serve to con-
nect the circuit which is broken by the opening
of contacts {82 and {83, However, as the con-
tacts are in series the circuit still remains open,
this arrangement being for the purpose of con-
necting the amplifier in the telephone circuit for
use and disconnecting the radio part of the ap-
paratus, so that should a call come in and be
answered or a-call initiated, the radio would be
shut off. Contact {7 is connected through lead
{2{ with the contact {82. Contact {i8 is con-
nected through lead 122 with the plate circuit
of the radio tube. Contacts (18 and 128 when
coming together connect the positive battery B
through lead {23, the contacts 118 and 128, lead
124, to cause a positive charge on the plate of
all of the radio tubes and also provides current
through lead (28 to the field coil of the loud
speaker {28, The circuit is now in a talking
position.

Restoring to idle position

To release key number | and restore the circuit

to idle position, key 27 is moved about its pivot

{28 to rock the pivot rod 12§ and release the
lateh bar 430 to permit the key number | fo
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move out under spring aeétion and thus opens
contacts 12 and {3 and closes 18 and {{ which
cause the circuit to go back to idle position, thus
by the disconnection relay {7 is de-energized,
allowing the armatures to move to idle position
and the contacts returned to the position shown
in the diagram. The de-energizing of relay {7
causes relay §8 to be de-energized and the con-
tacts operated by it to be restored to the position
shown in the diagram. In order that an incom-
ing call may be received by a station, the same
must be restored to idle position, otherwise a
busy tone will be heard at the calling station.

Incoming call

An incoming call comes in through the S fer-
minal over lead 58 through contacts 44 and 43,
over lead 57, lead 58, lead 5%, contacts 60, 61,
lead 82, contacts 83 and 84 to buzzer 85 and
thence back over leads 68, 98 and §7 to the nega-
tive battery A—, causing the buzzer to ring when-
ever current is impressed in the calling station
by some known means, such as a manual pressing
of the butten, the same being transmitted
through the S terminal at intervals which may
be under manual and other control. This call
coming in will go through a central switch board
equinment which selects the station called in ac-
cordance with the mechanism of the central
selector unit, which will be later explained.

The lever {27 is thrown down to answer an in-
coming call upon the buzzer 65 being operated,
contacts {3f and {32 are closed and cause posi-
tive battery picked up from line 34 by lead 1§33
to be transmitted through lead 124 to contact
{9 through contact 20, lead 135, lead 139 to relay
848, thence to the negative battery terminal
through leads 97, 88 and 67. This causes the
armatures {88 to be attracted and the contacts
{47, 18 to clese and 118 and 23 to close, which
armature 101 also is attracted to cause opening
of contacts 182 and 183 and the closing of con-
tacts (03 and 74, Also, an opening of contacts
81 and 62 and the closing of contacts 80 and 143
which places in circuit the amplifier unit and
the sensitive transmitter heretofore described,
and disconnects the buzzer and the radio. In
order to restore the circuit to normal after con-
versation has been completed, the lever 127 is
restored to neufral position which opens con-
tacts 132 and i3! restoring the circuit to normal.
If this restoration is not manually made the sta-
tion cannot be again called but may send out
a call, as the first operation of the motor is to
open contacts 78 and 71 which will break the cir-
cuit to terminal L, restoring the central selector
to idle position.

In case the lever {27 were thrown downwardly
into answering pcsition and the operator at the
station should not notice this position of key 217,
but should desire to call some other station for
instance, a station corresponding to the key 4,
the key 4 would be pressed in which would com-
mence the selecting operation which has hereto-
fore been described, and would throw out of
circuit the answering position of the circuit
caused by the lever §27 being thrown down by
reason of the breaking of contacts {9 and 206.
Thus, the cycle of calling would be performed as
if the lever were in ifs restored idle position
shown. "On the completion of the call and the
cperator at the calling station has finished and
it is desired to “hang up,” this is accomplished by
moving the lever i27 to neutral position and in

restoring the key which he pressed, to its idle ‘
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position, thus by moving the lever {27 he restores
the circuit to normal or idle position, thus cor-
vecting the error which has cccurred in leaving
the answering signal on. It will thus be apparent
that the calling takes precedence over the an-
swering position of the lever i27. In case the
lever 127 was not moved back to neutral or re-
storing position and a second key such as 3 were
pressed, the motor would he connected to start
operation, as heretofore explained in connection
with pressing of key i, and the previously
pressed key ! would be mechanically released to
shap back to idle position.

Radio

If it is desired that the radic be used without
operating the telephone, the contacts {37 and 138
are closed which causes positive battery current
to flow through the lead {38, resistance 129, con-
tacts 137, 133, lead 148, through lead i34, down
through contacts 19 and 28, lead 135 into relay
86, causing the armasture {189 only to be attracted
to close the contacts (17, 1i8 and 4{9, 120 and
puts. the radio in operation as well as the am-
plifier.

If the radio happens tc be operating and a
telephone call comes in, the buzzer will operate.
The answering key {27 is then thrown down
which causes contacts i13f and {32 to engage,
and as previously explained, breaks the radio
connection by causing armature 18¢ to be at-
tracted and breaking of the contacts {62 and 183
to disconnect the radio from operation and con-
nect the amplifier and sensitive transmitter into
the answering circuit.

The units in the diagram are separated by
dotted lines and represented in the areas D, T
and R. Each unit is conunected by a plug and
socket arrangement shown by means of jacks
148 at each division of the diagram by the dotted
lines.

The terminals B— and B-}- are connected to a
suitable source of high voltage for operation of
the amplifying and radio tubes in the amplifier
of the executive station.

This completes the description of the wiring
diagram of the executive gtation which is a com-
plete unit itself in a casing which may be dis-
connected and replaced by another like station
should repairs be desived.

Central selectors

The cenfral selectors may be located at any
convenient point with lines running tc the dif-
ferent stations, and in the embodiment shown
in Pigure 2, the central selector shown includes
three solenoids 164, 228 and {83. Omne side of
solenoid 158 is connected through leads {85, 183,
1g4, 269 and 218 to the negative side of battery
2¢:8. The other side of solencid {88 is connected
through lead 188, junction 211, lead 1583, jack {52
and lead 181 to terminal 1.

As indicated above, in connection with Figure
1, when the impulse producing mechanism is

3 operating, contact 188 is held against confact 74,

and thus terminal L is connected throush lead
72, contacts 7! and 76, and lead 13, contacts 74
and §83, lead 194 and jack 145 to one side of the
audio amplifier input circuit. The other side of
the audio ampilifier input circuit is connected
directiy to terminal C-; as shown in Figure 2,
terminal C+- iz connected through lead 228 to
the positive side of battery 263, Thus, during
the time that the impulse preducing mechanism
is operating, solenoid §59 is connecfed in series

5
with the audio amplifier input circuit across bat-
tery 298, and solenoid 188 is partially energized,
the -partial voltage upon sclencid 152 bzaing ob-
tained by using the audio amplifier input circuit
as o resistance unit.

Assuming that a call is being made in the man-
ner outiined ahbove and that the staiion being
called is the station number { shown in Figure 3,
the operation of the central selector is as follows:
The L terminal of the selector rasceives current
over the line wire from the L terminal of the
calling station, such as shown in Fig. 1, the voli-
age of the circuit being lower than the full volt-
age, thus causing only partial magnetism of the
relay coil {88, a portion of the circuit being
traced over lead (8!, jack {52, leads {523 and 154
to the coil 150 and refurning to the negative lead
{54 over Iead i885. Due to partial energizing of
this coil beneath the selector armature 185, is
attracted to the core of the coil and detent 158,
is caused to engage with the selecting raichet
of the calling selector to move wiper arm (57 up
to the station called.

Impulses transmitted over the line wires of the
calling station to the S ferminal of the central
selector, which I am discussing, pass over con-
ductor 188 to jack 159, lead 168 to energize relay
coil 18! in the number of times equivalent to
the impulses transmitted. The armature which
is energized is the one which actuates the wiper
arm {57 by means of a suitable pawl stepuving up
the ratchet and moving the wiper arm 487 and
wiper arm {82, one contact for each impulse,
Relay 16{ has its circuit completed over line 183
to the common negative line {84.

The leads {48 and 166 are shown as extending
from wiper arms 137 and {82 but these represent
leads from any selected position of the wiper arms
at any one contact position, there being a similar
pair of leads {49 and i66 from each correspond-
ing position of the wiper arm, each pair leading
to a different station which may be called. Lead
148 extends down to jack 8, also designated as
187, while lead 168 leads to jack I. designated
as [58.

The selector has each of its leads {49, {68 con-
nected to the terminals S and L, 167, 168 of the
next selector unit, which enables the called sta-
tion to call or impress upon this next selector
of the ceniral unit a number of impulses to call
that next station.. However, the jacks 167 and
158 play -no part in the talking circuit except
as a cohvenience in connection to the hattery,
but current continues con through leads to the
remainder of the talking circuit and does not
pass through the jacks and beyond into the next
selector so far as the talking is concerned. Cur-
rent is merely available at this point for use if
necessary for a further call by the last called
station. The position of the wiper arwas 1537 and
{62 are shown as advanced from their at rest
position, such as shown in the selector mecha~
nism X at the right. Up to this point the de~
scription may be considered as if the wiper arms
i87 and i62 were in their at rest position, such
at selector X. The dotted line showing of the
wiper of the selector Y is in & position just prior
to ringing.

Full battery voltage from calling station is
caused to fow after selecting is accomplished
through terminal L over iead 154, lead 183 and
{84 and into relay coil $80, causing armature {62
to be atiracted to the core of the c¢oil, causing
contacts 18 and {71 to be closed and contacts
172 and 7% fo be opened. The closing of con-
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tacts 170 and 1T causes currént originally on line
183 to flow which may be traced over line {74,
through contacts {75, (76, line 117, to contacts

178 and 171, thence over lead #78 to wiper arm

£57, thence up through lead 166 to terminal or
jack L, 168, then over lead 172 to 189 or L of the
called station, over lead (81, lead (82 {o ringer
coil {83, causing the ringer {84 to operate be-
cause of the circuit which is completed through
lead {85, contacts (86, (87, lead 188, lead (8% to
terminal 198 or S of the called station. The cir-
cuit being completed through leads 81, S jack
{87, through lead {60’ to the relay coil 161’ of
the unit X and thence back to the negative hat-
tery from this coil 161’ over lead 183’ and (34’.

When the receiver is picked up the rod 185
is relieved of its weight and contact arm 196 is

-forced upwardly by means of a spring to open

contacts 187 and 188 and cause contact 198 to
engage contact 1299 and also contacts {88 and
{87 are separated, thus disconnecting the ringing
circuit. The closure of contacts 98 and {98 con-
nect in the receiver and transmitter of the ecir-
cuit.

The transmitter circuit may be traced from
positive battery 269 over lead 281, terminal 282 or
C of the called station, lead 203, through contacts
198 and 199, lead 284, lead 285 to resistance 286
and the transmiiter 281, thence over lead 288,
lead 81, to the terminal 188 or L of the called
station, over lead 178 tc the jack {88, over lead
186 to the selector arm (57, over lead {78, con-
tacts 171, 178, lead (77, contacts 176, {75, lead
174, the junction point 2i1, lead 153, through jack
152, hence over lead 15{ to terminal I. and into
the receiving circuit of the calling station. 'This
transmitting circuit is connected at junction
point 2{{ through lead 154 to relay coil 159, the
other side of which is connected to the negative
side of battery 208. Relay coil 150 is provided
with an iron core and accordingly the pulsations
produced at the transmitter do not flow through
the relay coil 188, The receiver which is acti~
ated by pulsating current is operated by means
of circuit from terminal 202 or C of the called
station, lead 203, contacts 198, 199, lead 204, lead
205 to junction point 242, thence by means of
condenser 212, coil 214, lead 208 to receiver 215,
thence to condenser 26, lead 217, contacts 218,
219, lead 229 and lead {89 to the S terminal 190,
thence by lead {81 to jack 167, thence over leads

221 and 149, wiper arm 162,1ead 222, jack 159, lead

158 to terminal S of the central spparatus, and
thence te the transmitter circuit of the calling
station.

If a called station is already in operation its
talking current will he encountered on lead (66
when wiper arm {57 of the calling station has
been brought into contact from which lead 156
extends by a selecting operation previously de-
scribed. This talking current will flow through
wiper arm {57 over lead 178, contacts 173, 172,
lead 225 to junction 226, lead 221, through relay
coil 228, over lead 229 and lead 164, to negative
battery, the afore-mentioned talking current be-
ing of positive voltage causes coil 228 to be ener-
gized and 1its armature attracted to the core.
This closes contacts 238 and 231, 175 and 232 and
separates contacts 175 and {78 which are in the
ringing circuit so that if an attempt were made to
ring into a busy station no effect will be had. The
closing of contacts 238 and 23{ completes a cir-
cuit, bringing the operating talking current from
wiper arm {57 over lead {78 to junction 234
through contacts 28!, 230 and to relay coil 228,
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and back to negative battery by lead 229, thus
holding this relay in an operating position even
though armature {69 of coil i858 were operated
in a manner previously described.

Energizing of relay coil 228 also causes contact
{15 to engage contact 232, which connects the
receiving circuit of the calling station to a
buzzing unit Z, causing a buzz or busy tone signal
in the receiving circuit of the calling station.
The connection from the busy sounding unit Z
to these contacts may be traced through leads
235 and 236 to the jack 237, also designafed as
B, thence over lead 228 to the contact 232. 'The
other lead from the busy unit Z designated 239
goes to the negative side of the battery to which
contact 175 is also connected. Lead 243 from
the battery 260 goes to coil 241 to complete the
circuit to the sounding mechanism of the unit.

The unit Z is energized by the positive current
picked up from C+4 and conducted through the
calling station to L, thence over lead {5f, jack
152, lead 153, junction 241, lead {74, contact {75,
contact 232, lead 238, jack 237, lead 238, lead 235,
through coil 242, thence back to negative battery
through lead 243 and 239. Current flowing
through coil 242 energizes and pulls up arma-
ture 244, closing contacts 245 and 246 and com-
pleting a circuit from positive battery through
lead 240, coil 24f, lead 241, contacts 245, 248§,
lead 248, through contacts 249, 250, lead 25i,
buzzer coil 252 and back along lead 253, leads 243,
239, to the negative battery. The energizing of
the buzzer coil 252 attracts armature 285 to break
the circuit through the contacts 242 and 250 to
cause a high frequency interruption of a usual
buzzer type,. which high' frequency interruption
is picked up by the coil 24{ to be transmitted back
to the calling station to give the busy sound.

The dial of the called station by which one may
call or may not call so far as this invention is
concerned, has its impulse cam designated as 350.

Some of the mechanical mechanism for caus-
ing the desired operations are shown in Figs. 4
to 9 inclusive. The chassis of the executive sta~
tion has a front panel 268 which is provided with
a false front 28( spaced therefrom and providing
in this false front a bearing 262 for a plunger
type key 288 which is urged outwardly by spring
284 acting between the flange 268 of the bearing
and the head 268 of the key which extends
through an opening 287 in the panel 268 and is
suitably marked with a designating indication for

“corresponding to some other station in the sys-

tem, for insftance, such as the name of the per-
son at the called station or as I have indicated in
Fig. 1 the numerals {1, 2, 3 or 4. Upon the inner
end of the key 263 I provide a collar 268 which
has a flange 289 with beveled surfaces 270 and

‘211, the same being held in position on the re-

duced portion 272 between the shoulder 273 and
the head 274 of a screw which is threaded into
the end of this reduced portion 272. A plurality
of keys are so mounted, one corresponding to
each of the stations of the system.

In order that these keys may be held in their
pressed-in position, I have mounted retaining
bars 130 of L -shaped construction, each of which
is attached to a rockable rod 216 by some suitable
mounting member 277. The keys 283 are in
aligned rows and in parallel relation so that one

. bar 130 will serve for all of the keys in one hori-

zontal row, while another bar (30" will serve for
all of the keys in another horizontal row, and a
third bar 1306’’ will serve for all of the keys in a
third horizontal row, and so on as the apparatus
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or system is expanded in size. The present ar-
rangement, as shown in Fig. 4, indicates four
keys in each horizontal row or twelve in the three
horizontal rows, but any desired number may of
course be provided.” The bars {20 which are at-
tached to the rockable bar 218, 276’, 216"/, are
connected together by a link 218 so that as any
one of thess bars is rocked abouf its pivot all of
the bars will be rocked about their pivots, the link
being pivotally connected to each bar as af 279,
278’ and 279",

As any one of the keys are pressed inwardly
the beveled surface 271 moves the retaining bar
{38 upwardly and as the flange 2§9 passes be-
neath the bar the bar slides down the bevel sur-
face 270 and engages the straight portion of the

flange 288 to hold the key against movement oub-.

wardly under influence of the spring 264. The
bevel 270 is much shorfer than the hevel 271 so
that should an additional key be pressed in any-
where in the system the bar which locks the pre-
viously pressed in key will be raised and when if
is raised a porition of the extent of the flange
sufficient to bring its lower edge 28{ into engage-
ment with the bevel 218, the spring will act to
then lift the retaining bar while the key which
has previously been pressed in will ke released,
the finger pressing the instant key in holding the
same in position until the bar has had an oppor-
tunity to drop back of the key being pressed in.
Thus, only one key will be held inwardly at one
time, as the pressing of an additional key releases
any previously pressed in key.

The end of each key engages the rubber cover-
ing 282 on the end of the contact arm ({ so that
movement of the key inwardly moves the con-
tact arm {1 away from the contact arm 18, while
closing the contact arms {8 and {2 for coramenc~
ing the operaticn at the calling station for com-
munication with the called station. Suitable
supports 282 are provided for mounting the rock
bars 218 at either of their ends.

The control key 127 is pivotally mounted on
the pin §28 between the support 283 and support
284 and has fixedly mounted thereon a crank 285
which is movable about the pivot pin 128 into
engagement with an arm 288 which is attacherl
to the rock rod 276’ so that if this key is raised
it will restore any of the keys 283 to idle position.
In order to answer sn incoming call, the eontrol
key 27 is pressed down instead of raised wherehy
the rod 287 is then moved upwardly along the
inclined surface 288 to close contacts 13f, {32
and place the station in condition for answering
a call.  After the call is finished the control kay
is restored to idle position by raising the same
jn the same manner as upon completion of g call
made by the station.

The arrangement of the talking and receiving
circuits, as perhaps may be plainest seen from
Fig. 3, is such that there is a common line, such
as 203 over which both talking and receiving cur-
rent travels, the completion of the circuil for the
receiving current being over line {88, to the ter~
minal 8, while the completion circuit of the talk-
ing current will be over line 18! to the terminal
L, so that there is one common line to both talk-
ing and receiving circuits and also a separabe line
to the receiving circuit and a separate line to
the transmitier of the talking circuit, which is
a departure from the usual mode of arranging a
telephone system enabling the use of a loud
speaker and sensitive fransmitter without any
feed back,

The foregoing description is directed solely to-
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wards the construction illustrated, but I desire it
to. be understood that I reserve the privilege of
restoring to all the mechanical changes to which
the device is susceptible, the invention being de-
fined and limited only by the terms of the ap-
pended claims.

I claim:

1. In a telephone system having a piurality of
transmitting and receiving stations in which one
station is automatically connected to another
station, a signal switch mechanism comprising: a
fArst switch operating cam; a second switch oper-
ating cam; a control cam; means responsive to
movement of said control cam to close a first cir-
cuit and cause said fArst switch operating cam to
be effective and then open said first circuit and
cloze a second circuit to cause said second switch
operating cam to be effective; whereby said first
switch cperating cam will perform its functions
and immediately thereafter said second switch
operating cam will perform its functions and the
elements will be returned to their initial posi-
tions.

2. In an apparatus of the character described,
a. plurality of axially slidable keys mounted in
alignment and each provided with a flange at
right angles to the axis of the key and having
veveled surisces inclined to the axis of the key,
the front bevel being a relatively long incline and
the rear bevel being short and leaving a portion
of the flange in a plane at right angles to the
axis of the key, a spring urging each key out-
wardly, a locking bar mounted to swing about a
horizontal -axis and positioned to be moved up-
wardly along the long bevel a3 the key is moved
inward and to drop along the short bevel to lie
against the surface at right angles to the key
and prevent it from moving outwardly.

3. In an apparatus of the character describad,

g plurality of axially slidable keys mounted in’

aligniment and each provided with a fange at
right angles to the axis of the key and having
beveled surfaces ineclined fo the axis of the key,
the front hevel being a relatively long incline and
the rear hevel being short and leaving a portion
of the flange in a plane at right angles to the axis
of the key, a spring urging each kKey cutwardly, a
locking bar mounted to swing aboutl a horizontal
axis and positioned to be moved upwardly along
the long bevel as the key is moved inward and to
drop along the short bevel o lie against the sur-~
face at right angles to the key and prevent it from
moving ouwiwardly, another of said keys when
moved inwardly serving to 1if{ the bar above the
extent of the right angular surface of the pressad
in key whereby the pressed in key is no longer
retained by the bar and moves outwardly by
itgelf, lifting the bar due to its own spring action,

4, In a telephone system having a plurality of
transmitting and receiving stations in which one
station is atutcmatically connected $o another sta-
tion, the combination of: a key assemibly posi-
tioned at 2 calling station and including a key
for each of a number of receiving stetions, zaid
keys being in alignment and each key being pro-
vided with a flange with a first cam surface and
a second cam surface thereon; and = locking bar
means adapted to move through a vertically ex-
tending arc to and from locking engagemensy with
the flange on each of said keys, said first cam
surface on each key being so positicned that it
will miove sald locking bar vertically when the
particular key is actuated, and =aid second cam
surface on each key being so positioned that it
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that key is being released—whereby each of said
keys is locked by said locking bar means and in
the locking operation said locking bkar means is
disengaged from all keys previously locked.

5. In an autematic signal transmitter in a tele~
phone system, the combination cf: a plurality
of sliding keys mounted in alignment and each
provided with a beveled flange at right angles to
its axis of movement, and having a relatively lon
first bevel and a relatively short second bevel;
resilient means urging each of said keys out~
wardly; and locking har means for said keys
pivetally mounted to swing in a substantially
vertical arc, the movement of said locking bar
means with respect to rach key being upwardly
along said first bevel end dowawardly along said
second bevel when the key is moved inwardly,
and when one of said keys is being released, said
resilient means urging the key to lift said lock-
ing bar means along its rear bevel.

6. In an aubomatic teleghone system in which
a plurality of stations may communicate with
each other and in which interconnection is com-
pleted by a central selector mechanism includ-
ing a central selector relay, the combination with
said relay of an impulsing mechanisin at one
of said stations to produce a variety of impulse
designs in accordance with which said central
selector relay connects the calling station to the
proper called station, said impulsing mechanism
comprising, an auxiliary switch, a shaft, a cam
rotatably mounted upon said shaft and having a
elurality of lobes which mecharically open and
close said auxiliary switch, a plurality of con-
tacts, a wiper arm mounted to be moved to suc-
cessively engage said contacts, and means elec-
trically connecting said auxiliary switch and said
wiper arm in series, said wiper arm and said cam
being so related that as said wiper arm moves into
complete engagement with each of said contacts
said auxiliary switch is closed by one of said
lobes and then said auxiliary switch is opened
again before said wiper arm moves from com-
plete engagement with said contact.

7. In an automatic telephone system in which
a, plurality of stations may communicate with
each other and in which interconnection is com-
pleted by a central selector mechanism includ-
ing a central selector relay, the combination with
said relay of an Impulsing mechanism at one
of said stations to produce a variety of impulse
designs in accordance with which said central se-
lector relay connects the calling station to the
proper called station, said impulsing mechanism
comprising, an auxiiiary switch, a shaft, 2 cam
rotatably motnted upon said shaft and having a
plurality of lobes which mechanically open and
close said auxiliary switeh, a plurality of contacts,
a2 wiper arm mounted upon said shaft to be
moved - to successively engage said contacts,
means electrically connecting szid auxiliary
switch and sald wiper arm in series, and means
to retate said shaft, said wiper arm and said cam
being so related that as said wiper arm moves
into complete engagement with each of said con-
tacts said auxiliary switeh is closed by one of said
lobes and then said auxiliary switch is opened
again before said wiper arm moves from com-
plete engagement with said contact.

8, In an automatic telephone system in which
a plurality of stations may communicate with
each other and in which interconnection is com-
pleted by a central selecter mechanism includ-
ing a central selector relay, the combination with
said relay of an impulsing mechanism at one of
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said stations to produce a variety of impulse de-

‘signs in accordance with which said central se-

lector relay connects the ecalling station to the
proper called station, said impulsing mechanism
comprising, an auxiliary switch, a wiper arm
connected electrically in series with said auxil-
iary switch, a plurality of coutacts, mounting
means for said wiper arm and said plurality of
contacts including means to cause said wiper arm
tc successively engage said contacts, and mesans
to control the opening and closing of said auxil-
jary switch and to synchronize this action with
the engagement of said wiper arm with said con-
tacts to close and open said auxilary switch dur-
ing the time that said wiper arm is in engage-
ment with each of said contacts.

9, In a telephone system of the class wherein
2, calling station is automatically connected to a
selected one of a plurality of other stations by a
central selector relay and the central selector
relay is operated by an impulse design produced
by an impulsing unit at the calling station, which
impulsing unit comprises a switch means to
make and break a circuit, the combination with
said switch means of an auxiliary switch con-
nected electrically in series with said switch
means and means to synchronously operate said
switch means and said auxiliary switch to close
and open said auxiliary switch during each time
that said circuit is completed by said switch
means.

i0. In a telephone system of the class where-
in a calling station is automatically connected
to a selected one of a plurality of other stations
by a central selector relay and the central se-
lector relay is operated by an impulse design
produced by an impulsing unii at the calling
station, which impulsing unit comprises a wiper
which serially engages a plurality of contacts,
the combination with said wiper arm of an aux-
iliary switch connected electrically in series with
said wiper arm, and means to synchronously
operate said wiper arm and said auxiliary switch
to close and open said auxiliary switch during
the time that said wiper arm is in engagement
with each contact.

11. In & telephone system of the class wherein
a calling station is automatically connected to
a selected one of a plurality of other stations
by a central selector relay and the central se-
lector relay is operated by an impulse design
produced by a unitary structure which has a
predetermined operating cycle and which is at
the calling station, and wherein the unitary
structure then transmits over the circuit thus
set up a signal design identifying the calling sta-
tion, which unitary structure comprises, an aux-
iliary switeh connected in series with a wiper
arm which is adapted fo successively engage a
plurality of contacts, a shaft rotated by an elec-
tric motor and providing a mounting for said
wiper arm so that said wiper arm moves upon
rotation of said shaft to successively engage said
contacts, a switch-~operating mechanisimn mount~
ed on said shaft and adapted to close and open
said auxiliary switch each time said wiper arm
is in complete engagement with one of said con-
tacts, a signal switch, a signal-initiating cam
adapted to close said signal switch to transmit
8 signal identifying the calling station, a mul-
tiple~unit switch having first, second and third
pairs of contacts, and a control cam means me-
chanically connected to rotate with said shaft
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engaging positions; said first pair of contacts
being connected In series with said auxilisry
switch and said wiper arm and said control
cam means being adapted to maintain said first
pair of contacts in engagement during the first

- portion of each operating cycle; said second pair
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of contacts being in series with said signal switch
and said control cam means being adapted to
maintain said second contacts in engagement
during the Ilatter portion of each  operating
cycle; and said third pair of contacts being so
related that they are moved into engagement
to stop said electric motor at the end of each
operating cycle—whereby during each operat-
ing cycle said control cam first renders said
auxiliary switch and said wiper arm effective
to produce the impulse design corresponding to
the station being called to thus complete the
connecting circuit, and then said control cam
means renders said signal switch effective to
transmit the signal design through the circuit
thus completed which signal design corresponds

to the calling station, and rotation of said shaft -

is then stopped dus to the stopping of said elec-
tric motor.

12. In an automadtic telephone system in which
a plurality of stations may communicate with
each other and in which interconnection is com-
pleted by a central selector mechanism includ-
ing a cenfral selector relay, the combination
with said relay of an impulsing mechanism at
one of said stations to produce a variety of im-
pulse designs in accordance with which said
central selector relay connects the calling. sta-
tion to the proper called station, said impulsing
mechanism ‘comprising, an auxiliary switch, a
shaft, a cam rotatably mounted upon said shaft
and having a plurality of lobes which mechani-
cally open and close said auxiliary switch, a
plurality of contacts, a wiper arm mounted upon
said shaft to be moved to successively engage
said contacts, means electrically connecting said
auxiliary switch and saild wiper arm in series,
and means to rotate said shaft, said wiper arm
and said cam being so related that as said wiper

arm moves into complete engagement with each. -

of said contacts said auxiliary switch is closed
by one of said lobes and then said auxiliary
switeh is opened again before said wiper arm

moves from complete engagement with said -

contact, said impulsing mechanism having me-
chanically connected thereto a second impuls-
ing mechanism to identify the calling station
comprising a switch means and a double-acting
control switch to render the first-named of said
impulsing mechanisms ineffective at the end of
its operation and to simultaneously render the
last-named of said switch means effective for
a period of time sufficient to transmit the proper
signal.

13. In a telephone system of the class wherein
a calling station is automatically connected to
a selected one of a plurality of other stations by
a central selector relay and the central selector
relay is operated by an impulse design produced
by an impulsing unit at the calling station, which
impulsing unit comprises a wiper arm which
serially engages a plurality of contacts; the com-
bination with each of said contacts of a manually
operated switch and circuit means connecting
said switches in series to an incoming line and
said circuit means connecting each of said con-
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tacts to one side of its corresponding switch so
that when a particular one of said manually
coperated switches is opened the contact corre-
sponding thereto is disconnected from said in-
coming line and any switch positioned electri-
cally farther from the incoming line than the
switch opened is also disconnected from the in-
coming line, and the combination with said wiper
arm of an auxiliary switch connected electri-
cally in series with said wiper arm, and means fo
synchronously operate said wiper arm and said
auxiliary switch to close and open said auxiliary
switeh during the time that said wiper arm. is in
engagement with each contact, said last-named
means including starting means which initiates
said synchronous operation upon the opening of
one of said manually operated switches.

14. In a telephone system of the class wherein
a calling station is automatically connected to a
selected one of a plurality of other stations by a
central selector relay and the central selector
relay is operated by an impulse design produced
by an impulsing unit at the calling station, and
wherein the calling station then transmits over
the circuit thus set up a signal design identifying
the calling station, which impulsing unit com-
prises & first swifch means to make and break a
circuit, and which signal design identifying the
calling station is initiated by a second switch
means, the combination with said impulsing unit
and said second switch means of an operating
mechanism: to first operate said impulsing unit
and then operate said second switch means.

15. In a telephone system of the class wherein
a calling station is automatically connected to a
selected one of a plurality of other stations by a
central selector relay and the central selector re-
lay is operated by an impulse desigh produced
by an impulsing unit at the calling station, and
wherein the calling station then transmits over
the circuit thus set up a signal design identify-
ing the calling station, which impulsing unit
comprises a first switch means to make and break
a circuit, and which signal design identifying the
calling station is initiated by a second switch
means, the combination with said impulsing unit
and said second switch means of an operating
mechanism to first operate said impulsing unit
and then operate said second switch means, said

_operating mechanism comprising an électric mo-

tor having a shaft upon which is mounted a wiper
arm forming part of said first switch means and
an operating cam mounted to open and close said
second switch at proper intervals.

16. In a telephone system of the class wherein
a calling station is automatically connected to a
selected one of a plurality of other stations by a
central selector relay and the central selector re~
lay is operated by an impulse design produced by
an impulsing unit at the calling station, which
impulsing unit comprises primary means to make
and break a circuit to thereby transmit a signal
corresponding to a station being called, the com~
bination with said primary means of an auxiliary
means connected electrically in series with said
circuit and operating means to synchronously
operate said primary means and said auxiliary
means to cause said auxiliary means to start and
stop the flow of current through said cireuit each
time that said circuit is completed by said first-
named means. )

THEODORE N. SAATY.
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8 Claims.

This invention relates to communication and
more particularly to an automatic telephone sys-
tem and apparatus used in conjunction there-
with.

An object of this invention is to provide an
automatic telephone system wherein the calling
stationi is connected through a central station to
the called station in an efficient and dependable
manner with a minimum amount of equipment
and a minimum number of lines between the
various stations of the system. Another object
is to provide an automatic telephone system
which performs its various operations with maxi-
mum efficiency in a minimum of {ime, and which
is flexible in use so that it is adaptable for ef-
ficient operation under a wide variety of condi-
tions. Another object is to provide equipment of
the above character which is sturdy and durable
in construction and which is light in weight and
can be constructed with a minimum of materials.

A further object is to provide a system of com-
munication for use in an establishment such as
one having a large number of offices where it is
desirable for each office to have communication
with each of the other offices, and where the
number of stations in the system may be in-
creased without disturbing the original equip-
ment. A further object is to provide a system
of communication wherein one of a number of
stations may carry on telephone conversation
with the other stations and wherein one or more
of these stations has auxiliary talking and re-
ceiving equipment. Another object is to provide
a system of two-way communication between any
number of stations by means of a circuit having
a minimum number of wires. Another object is
to provide a telephone station wherein the dialing
is automatic and the equipment is so arranged
that errors in dialing are reduced to a minimum.
A further object is to provide a telephone system
which is dependable in its operation even though
part or all of the stations are called infrequently.
Other objects will be in part obvicus and in part
pointed out hereinafter.

The invention accordingly consists in the fea-
tures of construction, combination of elements,
and arrangements of parts as will be exemplified
in the structure to be hereinafter described and
the scope of the application of which will be in-
dicated in the following claims.

In the drawings:

PFigure 1 js a diagrammatic representation of
the main portion of a telephone station of a sys-
tem constituting one embodiment of the inven-
tion; : i
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Figure 2 is a diagrammatic representation of
a telephone handset which is used in conjunction
with the apparatus of Figure 1; -

Figure 3 is a perspective view of a gear
assembly which drives the timing cam at the left-
hand side of Figure 1;

Figure 4 is a front elevation of a portion of the
keyboard of the apparatus of Figure 1;

Figure 5 is a perspective view, with certain as-
sociated parts omitted, of a latch release mecha-~
nism shown diagrammatically in the central por-
tion of Figure 1; .

Figure 6 is a sectional view of one of the keys
of the key assembly shown at the top of Fig-
ure 1;

Figure 7 is a multiple-unit contact assembly
which is used in conjunction with the embodi-
ment of Figure 1;

Figure 8 iIs a view on the line 8—8 of Figure
7; and

Figures 9 and 10 are perspective views of a por-
tion of the apparatus of Figures 6 and 7 showing
contactor arms which are associated therewith.

This application is a continuation-in-part of my
copending application Serial No. 148,075 filed June
14, 1937, and reference may be had to that appli-
cation for a more detailed discussion of certain
phases of the embodiment of the present applica-
tion. The embodiment of my copending applica-
tion is hereby incorporated into the present ap-
plication and the embodiment of the present ap-
plication differs from the prior embodiment as
herein pointed out.

In telephone systems, and particularly auto-
matic systems where a party at one station auto-
matically calls another station, it is important
that the equipment be adaptable for use under
a wide variety of conditions. Furthermore, the
equipment should be dependable in operation
even though parts of the equipment remain un-
used over a long period of time. The various
automatic operations of such equipment should
be carried on quickly and efficiently as a delay
in completing a call is often a serious matter. In
addition to avoiding tying up the equipment, the
feature of saving time in completing calls may be
a vital point in favor of installing automatic
equipment.

Under some circumstances of use, it is impor-
tant that the party being called be informed as to
the calling party as this permits the called party
to select calls which must be answered. In the
past there have been frequent occasions when an
organization having automatic equipment has
gradually expanded so that the original equip-



2 2,248,899

ment can no longer handie the large number of
stations. It is important under these circum-
stances that the equipment be easily adaptable
for expansion without disturbing the original in-
stallation. PFurthermore, it is desirable that
equipment be standardized so that it may be
manufactured, installed and serviced efficiently,
and at the same time, the initial cost of a small
installation must be small.

At times, one particular station of a system
must be provided with auxiliary equipment, and
this auxiliary equipment must not interfere with
the normal operation of the system. For ex-
ample, under some circumstances, it is desirable
that the user be permitted to talk and listen
through either a handset or a microphone and
loud speaker.

It is an object of this invention to provide a
system which attains these ends by providing a
number of cooperating units wherein each unit
of the system performs its functions in a depend-
able and efficient manner. In the illustrative
embodiment, the major portion of one station is
shown in Figure 1, and the mechanical details
of certain operating units of the system are
shown in the other flgures. As indicated above,
this system is related to that of my copending
application, and reference may be had to that
application for certain details of the system
which have been omitted from the present de-
tailed description for the sake of brevity. In
this embodiment, the term ‘“dialing” has been
used in the sense of producing a set of impulses
or a signal which identifles a station which is
being called, even though in the present embodi-
ment this operation is carried on by a motor-
driven mechanism which differs from the normal
telephone dial. The term “selecting” is used in
the sense of connecting the calling station with
the station being called, in the present embodi-
ment this being done by means of the central
selector relay which has a pair of wipers which
are moved along an arcuate path. The term
“ringing” has been used in the sense of being &
signal at the station being called, and in the
present embodiment, this signal notifies the
called station of the particular party calling.

Referring particularly to Figure 1, the sta-
tion consists of a group of units, the major ones
of which are the keyboard assembly 80, the mo-
tor assembly unit 52, the amplifier unit 54, the
loud speaker unit 56, and the chassis assembly
58. External circuits enter the chassis assembly
through. receptacles 40 and 60; these external
circuits are the main line circuits which are con-
nected through receptacle 60 and a privacy
handset unit 62 (see Figure 2) which is connect-
ed through receptacle 46. The privacy handset
unit is used to dial beyond the capacity of the
keyboard, and to carry on conversations without
the use of the loud speaker unit.

The main circuit in this embodiment com-
prises three wires which are not shown but
which extend frecm receptacle 60 to the switch-
board at the cenftral station., These three wires
have been designated the C-circuit, the L-cir-
cuit and the S-circuit, and they are connected
in receptacle 60 to terminals I, 2 and 3, respec-
tively. The C-circuit is common to all stations
of the system and is iconnected at all times to
all. of the stations. The L-circuit connects its
particular station to the central selector relay,
and accordingly, each station is provided with its
own L-circuit. The S-circuit is similar to the
L-circuit in that it extends from its station to
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the central selector relay, the L-circuit and the
S-circuit being used to carry the “dialing” signal
for the selecting operaticn and for carrying on
subsequent signaling and conversations. Ter-
minal | is connected to the positive side of a
thirty-volt battery (2 which has its other side
connected to a terminal 8. Terminal | is also

connected through a lead 98 to one side of a .

twenty-five-volt, sixty-cycle, alternating cur-
rent source, the other side of which is connect-
ed through a lead 192 to & terminal 6. A one-
hundred-and-twenty-five-volt battery {84 has
its negative side connected through a lead 196
to terminal 8 and has its other side connected
through a lead 188 to & terminal 1. The uses
of these various voltage sources is more fully
discussed below.

As indicated above, this apparatus is easily
adaptable for use under a wide variety of condi-
tions, and under some circumstances, certain of
its parts perform functions which are other than

‘their normal functions. However, certain of the

normal functions of the various units will be
briefly outlined at this time. The central portion
of the apparatus is the chassis assembly 58, and
this chassis assembly connects the other units to-
gether and coordinates their actions. The
chassis assembly in itself includes & number of
operating units which are more fully explained
below, and among these are the following: a
potentiometer unit 160 which is used to control
the volume of the output of the loud speaker
unit 86; a resistance unit 166 which is regulated
to control the tone of the output of the loud
speaker unit §6; a privacy relay 38 which is ef-
fective when energized to disconnect the loud
speaker and microphone circuits when the pri-
vacy handset unit 62 (Figure 2) is being used;
a keyboard release relay 86 which is shown with
its associated mechanism in Figure 5, and which,
after being energized and then deenergized,
automatically releases all of the key latches on
the keyboard; a control relay 36 which is ener-
gized to condition the station for talking; a
buzzer relay 90 which is energized when there is
an incoming call to perform the ‘buzzer” or
“ringing” operation; & microphone unit 88
which is used to. transmit voice from the sta-
tion when the privacy handset unit is not being
used; and a voltage divider 100 which has an
adjustable voltage pick-up 102,

The amplifier unit 54 receives the voice sig-
nals from the incoming circuits and transmits
these signals, suitably amplified, to the loud
speaker unit 56. As indicated above, the volume
and tone of the output of the loud speaker unit
56 are controlled respectively by units 160 and
166, and this control iIs exerted through the
amplifier unit 54. The loud speaker unit 56 re-
ceives the amplified voice signals and translates
them into sound. The keyboard assembly 50 in-
cludes the various control keys with one key for
each station which may be called, and with ad-
ditional keys to permit manual control of the
talking and ringing operations.

The keyboard assembly 50 is connected by
means of a number of leads to the terminals of
a commutator assembly (I8, which is part of
the motor assembly unit 52. The motor as-
sembly unit is connected to the chassis assembly
58, and is effective to connect and disconnect the
various circuits at the proper times depending
upon the control exerted by the units of the
chassis assembly. The motor assembly unit 52
is provided with & constant speed motor (20
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which drives a shaft 122 (shown partly in broken
lines) through a worm gear unit (24. When s
station is to be called, motor 120 rotates shaft
122 two complete revolutions, and during the
first of these revolutions a “dialing” signal, or a
set of “dialing” impulses, is transmitted to the
central selector relay, which “dialing” impulses
correspond to the station being called. The
central selector relay thereupon connects the
calling station to the called station and during
the second revolution of shaft 122, a “ringing”
signal is transmitted over the circuit set up to
the called station, and this “ringing” signal
identifies the calling station so that the party
being called knows who is calling. ’

The “dialing” signal is produced by the com-
bined action of the commutator assembly 118
and a cam 128 with ifs associated switch 142,
and the “ringing” signal is initiated by a cam
129 and its associated switch 148. A control
cam (32 controls the completing of the “dialing”
and “ringing” circuits so that the circuit of
switch 142 is first closed and the circuit of
switch 148 is held open so that the “dialing” op-
eration is performed; and then the circuit of
switch 148 is closed and the circuit of switch 142
is opened so that the “ringing’ operation is per-
formed. Control cam (32 also stops the opera-
tion of motor 120 when the “ringing” signa] has
been completed. Cams 128 and 129 are keyed
directly to shaft 122, and cam (32 is rotatably
mounted on the shaft and is mechanically con-
nected thereto through the gear assembly
shown in Figure 3. This gear assembly drives
cam {32 with an intermittent motion, and cam
f32 completes one revolution at the txme shaft
122 completes its two revolutions.

Motor assembly unit 52 is provided with a
normally energized relay 10 which is deenergized
to permit the carrying on of the “dialing” and
‘ringing’ operations when one of the keys is
pressed. . A control relay 24 is also provided
which performs a number of control functions
including the control of the starting and the
continued operation of motor 120,

As indicated above, shaft 122 rotates two com-
plete revolutions during the “signaling” opera-
tion, there being one revolution during which the
calling station is being connected to the called
station, and there being one revolution during
which a “ringing” signal is being transmitted
to the called station. The mechanical connec-
tion for driving cam {32 is shown in Figure 3
with cam §32 loosely mounted on the shaft, and
with a gear unit to transmit intermittent move-
ment to the cam.
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Accordingly, rigidly attached to cam 132 is a .

gear 320 which meshes with an intermediate gear
322 which is mounted to rotate freely on its shaft
324 which is parallel to shaft (22. Xeyed to shaft
122 and adapted to mesh with intermediate gear
322 is a segment gear 326 which has teeth around
one-half of its periphery. Thus, when shaft 122
rotates one revolution, gear 326 is engaging and
rotating gear 322 during one-half of the revolu-
tion, or 180°, and during the other half of the
revolution gear 322 remains stationary. Accord-
ingly, cam 32 is rotated through 180° during
each 360° movement of shaft 122, and at the end
of each two revolutions of shaft 122, the elements
return to the position of Figure 1. As previously
pointed out, cam (32 operates a number of
switches, and by using this type of drive for cam
132, the switches are opened and closed at a rapid
rate and in the proper timed relationship., At
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the same time, the operating mechanism is com-
pact and sturdy.

In this embodiment, the stopping of motor 120
is confrolled by cam 132 so that the motor is
stopped only when the cam reaches a predeter-
mined position. Thus, each “dialing” and “ring-
ing” cycle is started with cam 132 in the proper .
position, and any error which might appear in
one cycle of operations is not carried into the
next cycle of operations.

As indicated above, the keyboard assembly 50
is provided with a number of keys which are in-
dependently operable, and there is a separate key
for each station to be called. Certain details of
the construction of the keyboard assembly are
shown in Figures 4, 5 and 6, though in Figure 5,
certain of the elements are omitted to show the
operating relationship between the other ele-
ments. A panel 260 is provided with a number
of rectangular holes 261, and through each hole

-extends the front of a key 266 with the keys in

alignment both vertically and horizontally. Each
key bears a notation upon its face corresponding
to the station which is called when the key is
pressed, keys 266—1{, 266—2 and 266—3 being
marked “President,” “Vice President” and “Su-
perintendent” respectively. When the operator
desires to talk to a particular person, he merely
presses the name of that person, and the mecha-
nism is automatically operated to provide the
proper connection. It has been found that by
providing this construction, the operator does
not make errors in calling the wrong station, and
at the same time, the call is completed in a min-
imum of time and without effort.

When one of the station keys is pressed to
connect a station, the key is latched in its inner
position by means of a latch mechanism, the de-
tails of which are shown best in Figures 5 and 6.
Referring to Figure 6, at the right of panel 260
is a false front 264, and rigidly mounted in a
hole in the false front is a sleeve-bearing as-
sembly 265 through which the key shaft 263 ex-
tends. A coil spring 264 bears at the left against
the head of the key and at the right against a
flange on the sleeve-bearing assembly 265, and
the key is therefore urged to the left, or outward-
ly, by the spring. Upon the right-hand end of
shaft 263 is a cam collar 268 which has a cam
flange 269 with beveled surfaces 270 and 21I.
Cam collar 268 is held in place by a plunger 2714
which is threaded onto the end of shaft 263 and
the right-hand end of which operates the key
switch.

The left-hand side of beveled flange 269 is pro-
vided with an annular latch surface 280. Ex-
tending above each latch cam is a latch bar 130
which is rockably supported by a rockable bar
216. Latch bar 130 has a downwardly extending
flange with a lower edge 281, and when the key
is pushed to the right to the position shown in
broken lines, the latch edge 281 rides up over
cam surface 271 and down over surface 270 to
the side of surface 280. When in this position,
the key is securely latched, and the key is held
in its depressed position until released. As shown
in Figure 5, the rockable bars 276 are supported
at their ends by brackets 283 (only one of which
is shown) .

Under some circumstances, a key remains in
the depressed position after a call has been com-
pleted, and it is important that the pressing of
a particular key release all of the other keys
which are depressed. Accordingly, the latching
mechanism is constructed so that the pressing of
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a key releases all of the latches, and then the
latching mechanism is effective to hold only the
one key in the depressed position. Accordingly,
all of the latch bars 130 are mechanically linked
together by a latch release bar 302 which is piv-
oted to the left end of a latch release arm 300
extending from each of the latch bars, Thus,
when any one of the keys is pushed inwardly,
raising its latch bar, all of the latch bars are
raised, and as a result, any key which has been
held inwardly by its latch is released. When re-
leased in this manner, the initial movement of

10

the latch lifts edge 281 (Figure 6) upwardly along

surface 280, and when the edge 281 rides onto
cam surface 210, the spring 264 urging the key
to the left, assists in raising the latch bar.

As indicated above, Figure 5 shows a latch re-
lease mechanism which is operated by the key-
board release relay 96. Accordingly, latch release
bar 302 is provided with & transverse ridge 384,
and movably mounted in cooperating relation-
ship with respect to ridge 304 is a dog 306. Dog
306 hangs from the right-hand end of an arma-
ture 308 which is pivoted at its left~-hand end to
a base 310. A spring (not shown) normally holds
the armature and the dog in the raised posi-
tion, but when the solenoid 312 is energized, ar-
mature 308 is drawn downwardly, and the lower
end of dog 306 swings in below ridge 304, Later
when the solenoid is deenergized, armature 308
moves upwardly, lifting dog 306 and raising latch
release bar 302. The raising of latch release har
302 lifts all of the latch bars 130, and any keys
which have been latched in their depressed posi-
tions are moved outwardly by their respective
springs.

The privacy handset unit shown in Figure 2
is provided with a number of independently op-
erating units which are as follows: a {ransmitter
200 and an associated earpiece 202; a manual
ringing button (84 which is used to signal the
called station; a dial 1710 which is provided with
a dial latch (76 which normally permits the
winding of the dial but prevents the return of
the dial; a dial spring (not shown) which tends
to turn the dial clockwise toward a stop (not
shown); a make-and-break contactor unit {14
which is operated by the rotation of dial i18;
and a latch relay unit {12 which has a latch
hook {14 engaging dial latch 176 and carried by
an armature 178.. Latch hook 114 is pulled to
the right by the energization of a solenoid 113,
and this movement releases dial latch 176 so that
the dial may rotate freely.

In use, the dial latch is in the position shown,
and the dial is manually rotated to a position
corresponding to the particular station to be
called, and the dial is held in this position by
the dial latch. Solenoid 113 is then energized so
that latch hook 174 is pulled to the right and
dial latch 176 is thereby released. Dial 170 is
automatically returned to its normal position by
the dial spring, and during this return move-
ment, the contactor unit 17t transmits the dial-
ing signal to the central selector relay.

The connecting of the handset into the cir-
cuit is controlled by switch 43 having contacts
41 and 42. When the handset is at rest, its cradle
169 holds contact 42 out of engagement with
contact 41, and when the handset is lifted for
use, the cradle moves upwardly and switch 43
automatically closes. As pointed out elsewhere,
the closing of switch 43 energizes privacy relay
38 (Figure 1) and also actuates the key latch
release relay 96 shown in Figure 5. Subsequent-
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ly, when the handset is replaced on cradle 189,
the solenoid of relay 96 is deenergized so that
any keys which are depressed on the keyboard
are released. When desirable, the manual ring-
ing button 184 may be operated to transmit a
ringing signal to the called station. When sole-
noid 112 is energized, its armature I78 swings.
upwardly to thereby move contact {80 into en-
gagement with contact 182. This permits the
impulses from the dialing contact unit (14 to go
out over the calling circuit. .

PFlgures 7 to 10 show a multiple-unit contact
assembly of the central selector relay which is
sturdy in construction and which has a number
of advantages in use. As shown best in Figure
7, a pair of angle bars 330 and 332 are provided,
each having a plurality of supporting posts 334
rigidly attached thereto, and extending between
these angle bars are arcuate bridge members 336
of insulating material. Supported by bridge
members 336 are rods 338 each of which ex-
tends through a set of holes which are in align-
ment in the bridge members. The holes in each
bridge member through which rods 338 extend
are positioned along an arcuate line which is
near the center line of the bridge member, and
in radial alignment with each rod 338 is a con-
tact clip 340. When assembled for use, a set of
wires 342 is positioned as shown around the
periphery of the bridge members and an insu-
lated jumper 344 connects each of the contact
clips 340 to one of the wires 342.

As shown in Figures 9 and 10, a pair of wipers
346 and 348 are provided for each of the bridge
members 336, and when these wipers are ro-
tated, wiper 346 moves along a line to engage
contact clips 346 and wiper 348 moves along a
line to engage rods 338. In practice, each rod
338 and its associated wire 342 is the calling
circuit of a particular station to be called, and
during the selecting operation, wipers 345 and
348 are swung clockwise by the ‘“dialing” im-
pulses with a step-by-step movement, stopping
at the end of each movement in engagement
with one rod and its associated contact clip.
When the selecting operation is completed, the
calling station is connected to a particular sta-
tion depending upon the number of impulses in
the “dialing” signal. Illustratively, wipers 348
and 348 are shown in Figure 9 engaging the
first rod 338 and clip 340; after three impulses
have been transmitted, the wipers are in the
posltlon shown in Figure 10, engaging the rod,
designated 338’, and the contact clip 340’ corre-
sponding to the wire designated 342’. If no fur-
ther selecting impulses are transmitted, the call-
ing station is connected to the station corre-
sponding to rod 338’ and wire 342’.

Referring again to Figure 1, for convenience,
the various electrical lines have been given a
single number, even though a break is made in
the line at a jack or at a fuse, and during nor-
mal use any one line is at one potential through-
out. Whenever a switch is provided, the line on
one side of the switch is given one numeral and
the line on the other side of the switch is given
another. numeral. In conhection with keyboard
assembly 50, the various key switches 108 have
been given separate sub-numerals, —{, —2, etc.,
and the corresponding plungers 214 have been
given subnumerals, —{, —2, etc. Likewise, the
leads 348 connecting the switches and the corre-
sponding contacts (46 of the commutator assem-
bly {18 have been given sub-numerals, —1, —2,
ete.
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. &S to move contact 64 into engagement with

Under normal conditions, the solenoid {1 of
relay 10 has one side connected through line 356
to terminal 8 of receptacle 60, and thus to the
negative side of battery 12, and the other side
of the solenoid is connecteed through line 352
to key switch 108—I12. All of the key switches
108 are in. series and have been designated
108—I12 to 108—i, and the other side of key

switch 108—I is connected to line 354 which ex--

tends to terminal 1 of receptacle 60, which is
connected to the positive side of  battery 2.
Thus, with all of the key switches closed, line
352 is connected through the key switches to the
positive side of battery 12, and the solenoid 11 of
relay 10 is connected directly across the battery.

This energizes the relay and holds armature
14 to the right so that contact {6 Is out of engage-
ment with contact 18. Contact 18 is connected
to line 354 and thus to the positive side of battery
12, and contact 16 is connected through line 356
to the juncture 20 of two resistance units 21 and
22. When the “dialing” operation is to occur,
one of the keys Is pressed, thereby opening the
corresponding key switch 108, and this breaks
the circuit to solenoid {1 of relay 10 and de-
energizes the relay with the result that armature
{4 moves to the left and contact 16 engages
contact 18, 'This carries current from line 354
through line 356 to the juncture of resistance
units 21 and 22, At the right, resistance unit
22 is connected through a line 358 to one side
of the solenoid 360 of relay 24 and the other
slde of the solenoid is connected directly to line
350 which extends to the negative side of hattery
{2. Thus, solenoid 360 of relay 24 is connected
in series with resistance unit 22 directly across
battery 12, and the solenoid is partially energized.

Resistance unit 22 has g resistance of 450 ohms,
and the partial energization of solenoid 360 is
sufficient to swing armature 26 counterclockwise
to thereby operate through a dummy switch
unit 361 and move switch contactor arm 28 to
the right so that contact 30 is moved away from
contact 832. Switch contactor arm 28 and contact
32 are connected to line 354, and contact 32 is
connected through lead 362 to switch 34 of the
privacy relay 38. The other side of switch 34
is connected through line 362 to the solenold
364 of control relay 36, and the other side of
solenoid 364 is connected to line 350. Thus,
the control relay normally may be energized
and the movement of contact 30 away from
contact 32 prevents the energization of control
relay 36 and, as will be explained below, this
resets the mechanism to the normal starting
position.

It should be noted at this time that switch 34
is held closed during this operation by the ener-
gization of privacy relay 38 which has one slde
connected through line 350 to the negative side
of battery 12 and which has its other side con-
nected through line 366 to terminal 40—3 of
receptacle 40. As will be explained below,
terminal #80—3 is connected through the privacy
handset unit 62 (Figure 2) to terminal 40—1
(Figure 1) of receptacle 40 which iIs connected
through line 368 to contact 45 of the switch
assembly 136; with cam 132 in the position
shown, contact 45 is in engagement with contact
48 which is connected through line 354 to the
positive side of battery 12. In this way, privacy
relay 38 is held energized and switch 34 is held

closed.
To answer & call, control relay 36 is energized
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contact 86.: Contact 68 is connected through
line 370 to terminal 3 of receptacle 60 which, as
pointed out above, is connected to the outgoing
S-circuit, and contact 84 is connected through
line ‘312 to the sensitive transmitter circuit.
The sensitive transmitter circuit includes a three
mfd. condenser unit {08, a choke-coll {04 and
& microphone unit 88, all of which are connected
through a line 314. The other side of the micro-
phone unit 98 is connected through a line 376
to the adjustable tap 102 on the voltage divider
unit 100, which is connected directly between
lines 350 and 354. The other side of the choke
coil unit 104 is connected to line 354 which
is connected through terminal 1 of receptacle
60 to the positive side of battery 12.

The swinging of armature 68 also opens the
circuit of the buzzer relay 80 by moving contact
710 away from contact 12, and the circuit of the
privacy handset unit is closed by the movement
of contact 10 into engagement with contact 74.
Contact 72 is connected through line 380 to
the buzzer relay 90 and contact 10 is connected
through line 382 to terminal 2 of receptacle 60
which is connected to the outgoing L-circuit.
Contact T4 Is connected through line 384 to
terminal 16 of the privacy relay 38 and also to

. terminal 40—86 of receptacle 40. 'Terminal 40—6
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is connected as shown in Figure 2 through line
386 to the handset transmitter 200.

Conirol relay 36 also closes a circuit which
provides the plate voltage to the amplifier unit
54 by swinging armature 61 to the right suf-
ficiently to move contact 80 into engagement
with contact 82, contact 80 being connected
through line 390 to terminal T of receptacle 60
and thus to the positive side of battery 194, and
contact 82 being connected through line 392 to
the plate of the tube in the amplifier unit. ‘The
swinging of armature 67 to the right also moves
contact 84 into engagement with contact 86 and
this supplies fleld current to the loud speaker
unit 56. That is, contact 88 is connected direct-
ly to the fleld winding of the loud speaker
through line 393, and contact 84 is connected
through line 394 to terminal 40—8 of receptacle
40 which is connected through the privacy
handset unit 62 to terminal 40—1 and terminal
40-—1 is connected through line 368, contacts
45 and 44 and line 3%4 to the positive side.of
battery 12. The other side of the loud speaker

-fleld winding is connected to the negative side

of battery 12 through line 350.

One side of buzzer relay 90 is connected di-
rectly to line 350 and the buzzer relay is operated
on incoming calls when it recelves a signal
through contacts 92 and 94. As indicated
above, contact 92 is connected through line 380
to contact 72 and when control relay 36 is de-
energized, contact 12 is connected through con-
tact 10 to line 382 which is connected through
terminal 2 of receptacle 60 to the L-clrcuit.
Line 380 also extends to terminal 5§ of receptacle
60 and is connected through this terminal to
an auxiliary external buzzer (not shown). This
external buzzer operates in parallel with buzzer
relay 90 and is used as a “remote signal.”

As indicated above, privacy relay 38 is ener-
gized when the handset of privacy handset unit
62 (Figure 2) is removed from the cradle 188,
thus bringing contact 42 into engagement with
contact 41. The energization of privacy relay

sufficiently to swing armature 68 to the left so 76 38 inserts the talking circuit of the privacy
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handset in place of the talking circuit of the
amplifier unit.

In this embodiment, the keyboard assembly 58
is provided with twelve key switches 108, but
key switches {08—I and 108—2 are provided
with additional switch units and are used for
other purposes. Accordingly, key switch 108—1
is provided with an auxiliary switch {18 which
opens and closes with key switch 108—I, and
when the key corresponding to this switch unit
is pressed, a manual signal is transmitted over
the line. Similarly, key switch 108—2 is pro-
vided with an auxiliary switch (12 which opens
and closes with key switch 108—2 and when the
key corresponding to this switch unit is pressed,
the station is automatically connected to the
general call line. This general call line is used
to call & particular person when the caller does
not know the station at which the person being
called will answer.

An additional manual ringing switch {4 is
provided to be used in transmitting a manual
code ring to the recelving station. Switch {4
is normally open and has one side connected
to line 394 and the other side connected to line
282. As indicated above, line 382 is connected
to the L-circuit and line 394 is connected to ter-
minal 40—8 of receptacle 40, and thus through
the privacy handset unit of Figure 2 to terminal
40—1 of receptacle 40 and through line 388,
contacts 45 and 44 and line 354 to terminal I of
receptacle 60 which is connected to the C-cir-
cuit. A similar switch 116 is provided which is
used in connection with the handset unit to
remotely release the dial mechanism of the
handset unit. Switch 116 has one side connected
to line 362 and the other side connected through
line 398 to the solenoid 364 of control relay 36.
As explained above, line 362 is connected through
contacts 30 and 32 of relay 24, and during the
mechanical “dialing” operation contacts 30 and
32 are separated so that switch 116 is rendered
ineffective.

In this embodiment key switches 108 and
switches 110 and 112 are normally closed, and
current flows through all or some of them de-
pending upon the station being called. Thus
the contacts carry current and do not corrode,
and infrequent use of a particular key does not
impalir its condition.

Passing now to the motor assembly unit §2
and its operation, motor (20 is normally sta-
tionary, but when once started, it rotates shaft
122 through two complete revolutions to there-
by carry on the “dialing” and signaling opera-
tion. During this procedure, control cam 132
actuates the switch assembly {36 to cause the
various operations to be performed in the proper
sequence. Cam (32 is rotated one complete rev-
olution while shaft 122 is completing two revolu-
tions, but the movement of cam (32 is intermit-
tent, in this embodiment the drive being through
the gear unit of Figure 3. :

Cam 132 has four sections or segments desig-
nated A, B, C and D. These segments are con-
tacted by a switch operating arm {34 which is
spring pressed against the cam and which con-
trols the positioning of the various contacts of
switch unit 136. When the mechanism is idle,
irm 134 engages segment A of the cam and
vhen in this position, the only two contacts of
switch assembly 138 which are engaged are 48
aind 44. As indicated above, when contacts 44
ind 45 are in engagement, line 368 is connected
0 line 354 which extends to the positive side of
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battery 12, and line 368 is connected to the
privacy handset unit and to the manual ringing
switch 114. Thus, the “dialing” operation may
be carried on with the handset and the operator
may use the manual ringing switch 114,

When a key is pressed, solenoid 368 of relay
24 is partially energized in the manner outlined
above. The partial energization of solenoid 300
of relay 24 swings armature 28 to the right and
moves contact 30 out of engagement with contact
32 and into engagement with contact 3i. This
connects the positive side of battery 12 through
line 384, contacts 30 and 3(, line 410, contacts
34 and 35, and line 408 to the motor. The other
side of the motor is connected to line 350 which
extends to the negative side of the battery, and
the motor is therefore started.

Relay 24 also conditions the circuits for the
impulsing operations. Accordingly, line 418 is
also connected through resistance unit 154 and
line 398 to solenoid 364 of control relay 36.
Due to the presence of resistance unit I8¢ in
the circuit, control relay 36 is only partially
energized, and this partial energization is suffi-

_cient to swing armature 68 to the left, but it

is insufficient to move armature 81 as armature
87 has only a small portion extending over the
core of the solenoid. The swinging of armature
68 to the left moves contact 64 into engagement
with contact 66 and contact 18 is moved away
{rom contact 12 and into engagement with con-
tact 14.

When motor {28 starts its operation, timing
cam (32 is immediately rotated clockwise so that
segment B is positioned below arm {34, and this
moves contact 44 away from contact 4% and con-
tact 140 is moved into engagement with contact
{38. Contact 140 is connected to line 310 which,
as pointed out above, is connected through ter-
minal 8 of receptacle 60 to the outgoing S-cir-
cuit, and contact 138 is connected through line
400 to impulsing switch 142. The other side of
impulsing switch 142 is connected through line
402 to a sliding contact {44 of the commutator
assembly {18, Sliding contact {44 engages wiper
{26 and as the wiper is rotated clockwise across
contacts 146 a circult is completed between each
of the contacts and impulsing switch 142.

Impulsing switch 142 is closed by impulsing

" cam J28, and the cam 128 and wiper 126 are

accurately positioned on shaft 122 with respect
to each other. When wiper 126 is moving be-
tween the various contacts {46, impulsing switch
142 is open, but when wiper 126 is in complete
engagement with each of the contacts, switch
142 is closed and then opemed again. . Thus, the
impulsing is initiated by the impulsing switch.

Contact (48’ is connected to line 354 which
is connected through terminal | of receptacle
80 to the positive side of battery 12. Contact
148—1 is connected through line 348—I to the
juncture of switches 108—I and 108—2, and
contacts 146—2, 146—3, etc., are similarly con-
nected through correspondingly numbered lines
to the junctures of the other key switches.

As pointed out above, the key switches 108 are
connected in series with one side of key switch
108—I connected to line 354 so that when all
of the switches are closed, the positive poten-
tial of battery 12 is carried through all of the
switches and along all of lines 348 to all of the
contacts {48, However, when one of the key
switches is opened, this disconnects the lines 348
which are beyond it in the circuit from the bat-
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tery and the corresponding contacts {46 are dis-
connected. -

Hlustratively, if key switch 108—3 is opened
by the pressing of its key 2686, lines 348—1! and
348—2 remain connected to line 354 and con-
tacts 146’, 146—( ‘and 146—2 remain connected
to the battery while the remainder of the lines
and the remainder of the contacts are discon-
nected. Thus, as wiper 128 moves over the top of
contact (46’, the closing of switch 142 initiates
an impulse which is transmitted over the outgo-
ing circuit. Switch 142 then opens and the wiper
-moves to contact (46-—1 whereupon switch (42
" momentarily closes again to send out a second
impulse. A third impulse is sent out through
contact {46—2, but the remainder of the con-
tacts are disconnected and no further impulses
are transmitted. In this way, the calling station

will be connected to the called station which is-

identified by three impulses.

At the beginning of the second rotation of
shaft 122, cam 132 is turned so that segment C
engages arm (34, and this moves contact (40
away from contact 138 to thereby open the “dial-
ing” eircuit of switch 142, Simultaneously, con-
tact 44 is moved into engagement with contact
45 and this connects line 354 to the ringing cir-
cuit as outlined above. The ringing switch 148
has one side connected to line 368 and has its
other side connected through line 406 to switch
112, the other side of which is connected through
switch 110 to line 382 which is connected through
terminal 2 of receptacle 60 to the L-circuit. The
ringing cam 129 is so shaped as to close switch
148 st the proper intervals to transmit a code
ring to the station being called. Accordingly,
cam 129 is provided with raised segments X, Y
and Z, and when the cam rotates clockwise, a
ringing signal is transmitted of one long ring
and two short rings.

It will be noted that this ringing circuit is com-
pleted through switches 112 and 110 which are
switches operated simultaneously with key
switches 108—2 and i08—I, respectively. As in-
dicated above, key switch 108—1 is used to call
a station when it is desirable to ring manually
and thus the motor unit carries on its usual oper-
ation except that the ringing circuit is open.
Key switch 108—2 is used to answer a call on the
genera] call circuit, which is a general line con-
necting all of the central selector relays and in
this embodiment having its bus positioned in
place of the first station. The station is con-
nected to this general call circuit in the same
manner as it is connected to the other station
but no ringing signal should be transmitted.
Accordingly, when the key corresponding to
switches 188—2 and (12 is pressed, motor (20
carries on its usual operations, but the ringing
circuit is held open so that there is no ringing
signal. .

At the end of the signaling cycle, cam 132 is
moved so that its segment D engages operat-
ing arm (34 to thereby move contact 44 upward-
ly so that contact 45 is moved into engagement
with contact 150, and contact 150 is moved into
engagement with contact 152.
which is connected to the positive side of battery
12, is connected through contacts 44 and {50 to
line 408 which carries the potential of the posi-
tive side of the battery to motor 120, the normal
circuit being from relay 24 through contacts 30
and 3(, line 4108 and contacts 34 and 35. By con-
necting line 408 directly to line 354, this normal

Thus, line 354,

10

15

20

25

30

40

50

55

60

75

B
circuit to the motor from the positive side of
the battery may be broken without stopping the
motor. . .

Contact 152 is connected to line 358 which, as
indicated above, is connected to one side of sole-
noid 360 of relay 24. Solenoid 360 was initially
only partially energized as it was connected in
series with resistance unit 22 across the battery,
and this partial energization was insufficient to
raise armature 25 as armature 25 extends only a.
short distance over the top of the solenoid core.
However, the connecting of line 358 directly to
line 354 through contacts 44 and 150 fully ener-
gizes solenoild 360. When solenoid 360 is fully
energized, armature 25 Is swung to the left,
thereby moving contact 21 into engagement with
contact 23 and lifting contact 34 away from con-
tact 35. By moving contact 34 away from con-
tact 35, the above-recited circuit connecting line
408 to line 354 is broken and the motor receives
power through contacts 150 and 44 in the manner
outlined above. '

As pointed out above, the initial energization
of relay 24 as the motor was started resulted in
the partial energization of control relay 386, the
solenold of the control relay being in series
with resistance unit 154. However, when relay
24 is Tully energized, and armature 25 moves con.
tact 21 into engagement with contact 23, resist-
ance unit 154 is shorted out of the control relay
circuit, and the positive side of the battery is
carried from line 354 through contacts 30 and 31,
line 410, contacts 23 and 21 and line 398 directly
to the solenoid 364 of control relay 36. ‘This full
energization of relay 36 lifts armature 67 and
contact 80 is moved into engagement with con-
tact 82 and contact 84 is moved into engagement
with contact 86. This is effective in the manner
outlined above to condition the transmitting and
receiving circuits. '

When these operations are completed, timing
cam 132 is moved on to the position of rest as
shown so that contacts 45, 150 and 152 are sepa-
rated to thereby stop motor 120 and break the
direct connection between solenoid 360 of relay
24 and line 354. However, solenoid 360 remains
partially energized as it is still connected in
series with resistance unit 22 and contacts 16 and
{8 of relay 10 to line 354 and this partial ener-
gization is sufficient to maintain armatures 2%
and 26 in their raised positions. '

If a key is pressed so that the impulsing mech-
anism or motor unit 52 starts its operations and
the key is then released, it is important that
motor 120 continue to rotate until timing cam 132
is returned to its normal position of rest as
shown. This result is insured by the provision of
resistance units 2{ and 22 which are connected in
series and deliver partial current to solenoid 360
of relay 24 when motor (20 is energized. Thus.
during the major portion of the impulsing cycle,
if the key is opened so as to energize relay (0
and move contact 18 away from contact 16, power
is delivered from line 354 through contacts 30 and
31, line 410, contacts 34 and 35, line 408 and

- resistance units 21 and 22 to line 358 and thence

to solenoid 380. Even though the presence of
these two resistance units in series with solenoid
360 cuts down the energization of the relay, the
partial energization is still sufficient to hold
armature 26 in the raised position. Later, when
segment D engages operating arm 134, to connect
line 408 directly to line 354, current will also tend
to flow down through line 408 through resistance
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units 21 and 22 to line 388, and solenoid 360 re-
mains energized even though contact 182 is not
engaged by contact 159,

The fillament of the pentode amplifying tube
412 is-heated by the twenty-five-volt, sixty-cycle
alternating current source and has one side con-
nected through line 414 to terminal 6 of recep-
tacle 80 and thus to line 192; the other side is
connected through line 354 to terminal | of re-
ceptacle 60 and thus to line 190. When desir-
able, the alternating current source may be dis-
pensed with and the filament may be heated from
battery 12. When this is to be done switch 418
is closed and the filament is supplied with its
operating current through line 414, through the
jumper line 418 and switch 418 from the negative
side of battery 12, and from the positive side of
the battery through line 354. The input to the
amplifier providing the voice currents comes in
through line 420 through the two mid. condenser
422 to the primary of the input transformer 156
and the other side of which is connected through
the common return line-354. The voice currents
are induced in the secondary of the input trans-
former 156 and pass to the grid 164 of the pentode
amplifying tube 412 and to the plate of the tube,
and then through line 424 to the input of the
loud speaker circuit. A spark gap 426 is provided
from the secondary of the amplifying transformer
{56 to the negative side of the power supply to
dissipate induced stray currents. A one-hundred-
ohm choke coil 428 is provided from the input
line 420 of the amplifier to the -common return
line 354; this provides the input circuit with a
positive polarity when it is connected into the
operating circuit so that there is energizing cur-
rent to the L-circuit of the selector. The one-
hundred-ohm choke coil supplies plate current
for tube 412, and causes the voice currents to flow
through the two mfd. condenser,

The amplifier input line 424 extends to the
power output transformer (58, the primary of
which is connected to battery 194 which is of one
hundred and twenty-five volts. An indicator is
provided at the loud speaker unit in the form of a
miniature neon-lamp &390 which is provided with
a timing circuit to cause the neon-lamp to flash
periodically when plate current is being supplied
to the amplifier unit. The fleld coil 432 of the
loud speaker has one side connected to line 350
and thus to the negative side of battery 12, and
the other side of the field coil is connected
through line 383 to contact 86 of contro} relay 36
and thus through contact 84 and line 384 to
terminal 40—8 of receptacle 40. As has been ex-
plained in detail above, terminal 43—38 is con-
nected to the outgoing C-circuit through terminal
{ of receptacle 60.

A volume control potentiometer 180 is provided
which is connected across the secondary of the
amplifying transformer (56 and which has a
movable contact arm 162 which is connected to
the grid 164 of the pentode tube 412. By swing-
ing arm 162 from one end of the resistance unit
to the other, the polarity of the grid is varied,
thus affecting the volume. )

A tone-control unit 167 is provided which in-
cludes a variable high resistance unit 166 and a
one-tenth mfd. condenser {69 which are con-
nected in series across the loud speaker output
transformer {58. The movable contactor of the
resistance unit (68 is moved to regulate the
amount of resistance in the circuit, and in-this
way, the tone-control unit is adjusted to absorb
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the desirable amount of -the higher audlo-
frequencles. .

When the privacy handset unit of Pigure 2 is
used, the removal of the handset from cradie 169
permits contact 42 to move into engagement with
contact 4I. This connects line 388 (Figure 1)
from receptacle 40—3 (see Figure 2) through line
436, contacts 42 and 41, line 438, terminal 48—I
of receptacle 40 (Figure 1), line 368 and contacts
45 and 44 to line 354 which is connected to the
positive side of battery 12. As indicated above,
line 366 is connected to the solenoid of privacy
relay 38 and thus the closing of contacts 42 and
4§ (Figure 2) energizes the privacy relay; line
366 is also connected to the keyboard release
relay 96 so that this relay is energized. Sub-
sequently, when the handset is replaced on the
cradle, relay 96 is deenergized and any depressed
keys on the keyboard are released in the manner
pointed out above.

When it is desirable to dial manually and yet
use microphone 98 and the loud speaker unit §6,
the dial 110 of the privacy handset unit is used
for this purpose. Accordingly, the dial is first
set to the position corresponding to the proper
dialing and switch {16 is then closed with the re-
sult that relay 112 is energized to release the
dial and send out the signal. This energlzation
of relay T2 occurs due to the fact that one side
of the relay solenold (73 is connected through
line 440 to terminal 48—1 of receptacle 49 and
thus through line 398, switch 1186, line 362 and
contacts 32 and 30 of relay 24 to the positive side
of battery (2 through line 358. The other side of
solenoid 1713 is connected through line 442 to
terminal 40-—4& of receptacle 40 which is con-
nected through line 3350 to the negative side of
battery 12.

The energization of relay 112 (Figure 2) moves
latch hook 114 to the right to thereby release
latch 176 and at the same time, armature 718
lifts contact 180 into engagement with contact
182. The releasing of latch 116 permits the dial .
spring to rotate dial 170 and thereby actuate the
make-and-break contactor unit {1/ and initiate
the proper dialing impulses. The closing of con-
tacts 180 and 182 permits the impulses to go out
over the dialing circuit, the circuit from the
make-and-break contactor unit being through
line 444, contacts 180 and 182, line 448, terminal
40—2 of receptacle 40 and thus to the outgoing S-
circuit through line 372, contacts 64 and 86 and

- line 370 to terminal 3 of receptacle 8. When
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the conversation is completed, switch 116 is raised
manually, but if the operator fails to do this, the
initiating of another call will release the latch
on the switch.

At times, it is desirable to omit the use of the
privacy handset unit and under these circum-
stances, the unit is disconnected at receptacle 40.
A normally open switch 446 at receptacle 48 is
closed when the handset unit is removed to pro-
vide the connection between terminals &40—I
and 48—8.

When the general call line is removed from
the system, two additional contacts {46a and
{461 of the commutator assembly 11{ are ener-
glzed by closing a pair of normally open manual
switches 448 and 450. Also, at this time, line 382
is connected to line 486 by means of a jumper
452 and a normally open switch 454.

;}s many possible embodiments may be made
of the above invention and as many changes
might be made in the embodiment above set
forth, it is to be understood that all matter here-
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inbefore set forth, or shown in the accompany-
ing drawings, is to be interpreted as illustrative
and not in a limiting sense.

I claim:

1. In apparatus of the character described, a
contactor assembly comprising, a supporting
frame construction formed by a pair of spaced
parallel frame members and a plurality of bridee
members of insulating material extending in par-
allel relationship between said frame members, a
plurality of contactor rods rigidly supported in
parallel relationship and substantially parallel to
said frame members with all of said rods posi-
tioned substantially along a plane which is a
segment of a cylinder and with said rods thus
providing arcuately extending rows of contacts,
and auxiliary contactor means rigidly carried by
said bridge members with a row of auxiliary
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contacts along each bridge member with the axis -

of the arcuate row of auxiliary contacts substan-
tially coincident with the axis of said segment of
a cylinder.

2. In apparatus of the character described, a
contactor assembly comprising, a supporting
frame construction formed by a pair of spaced
parallel frame members and means to rigidly
support said frame members, a plurality of arcu-
ate bridge members of insulating material ex-
tending in parallel relationship between said
frame members, a plurality of elongated con-
tactor members rigidly supported by said bridge
members in parallel relationship and positioned
substantially on a plane which forms a segment
of a cylinder which plane intersects each of said
bridge members along an arcuate line which
arcuate line has its axis substantially coincident
with the axis of the bridge member.

3. In an automatic telephone system in which
a plurality of stations may communicate with
each other and in which intercommunication is
completed by a central selector mechanism in-
cluding a central selector relay and wherein said
plurality of stations includes an executive sta-
tion, the combination with said relay of an im-
pulsing mechanism at said executive station to
produce a variety of impulse designs in accord-
ance with which said central selector relay con-
nects the calling station to the proper called sta-
tion, said impulsing mechanism being mounted
behind a front panel and comprising, an impuls-
ing unit which is capable of producing a selected
number of impulses of predetermined character-
istics, and means connecting said impulsing unit

" to a line which extends to said central selector
relay and inciluding a switch structure and a plu-
rality of operating keys to operate said switch
structure, said keys being adapted to be indi-
vidually operated to thereby determine the num-
ber of impulses to be produced by said impulsing
unit, said keys being positioned to be operated
from said front panel and each of said keys hav-
ing a key surface upon which appears a notation
corresponding to the station which is connected
in response to the actuation of the key.

4. In an automatic telephone system in which
a plurality of stations may communicate with
each other and in which intercommunication is
completed by a central selector mechanism in-
cluding a central selector relay and wherein said
plurality of stations includes an executive sta-
tion, the combination with said relay of an im-
pulsing mechanism at said executive station to
produce a variety of impulse designs in accord-
ance with which said central selector relay con-
nects the calhng station to the proper called sta-
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tion, said impulsing mechanism being mounted
behind a front panel and comprising, an impuls-
ing unit which is capable of producing a selected .
number of impulses of predetermined character-
istics, means connecting said impulsing unit to a
line which extends to said central selector relay
and including a switch structure and a plurality
of operating keys to operate said switch struc-
ture, said keys being adapted to be individually
operated to thereby determine the number of im-~
pulses to be produced by said impulsing unit, said
keys being positioned to be operated from said
front panel and each of said keys having a key
surface upon which appears a notation corre-
sponding to the station which is connected in
response to the actuation of the key, a motor-
operated impulsing unit which is controlled by
sald keys, an auxiliary manual impulsing unit to
permit manual dialing of a station to be called,
and an auxiliary key means to render said aux-
iliary manual impulsing unit effective and to
simultaneously render said motor-operated im-
pulsing unit ineffective.

- 5. In a telephone system having a plurality of
transmitting and receiving stations in which one
station is automatically connected to another,
a signal switch mechanism comprising: a rotat-
able shaft; a switch-operating cam rigidly
mounted on said shaft; a wiper rigidly mounted
on said shaft and positioned to successively en-
gage a plurality of contacts when said shaft is
rotated; a control cam mounted to be rotated py R
the reotation of said shaft and having four dis-
tinct segment portions designated as first, sec-

. ond, third and fourth segments; a switch assem-

bly unit including, a cam follower member which
engages said control cam and assumes a position
corresponding to the four segments of said con-
trol cam, a first switch unit which is held closed
when said second segment engages said follower
member, and a second switch unit which is. held
closed when said third segment engages said fol-
lower member; and circuit means including, a
circuit which is completed by the closing of said
first switch unit to connect said wiper in the out-
going circuit so that an impulsing signal is pro-
duced to designate the station being called, a
second circuit which is completed by the closing
of said first switch unit to cause said switch-op-~
erating cam to be effective when said follower
member engages said second segment, circuit
means to form an interlock circuit when said first
segment moves out of engagement with said fol-
lIower member to insure the continuance of the
delivery of power to said shaft, and means re-
sponsive to the engagement of said follower
member by said fourth segment to stop said
shaft when said control cam is returned to its
initial posifion.

6. In an automaiic telephone system in which
a plurality of stations may communicate with
each other and in which interconnection is com-~
pleted by a central selector mechanism includ-
ing a central selector relay, and wherein said plu-
rality of stations includes an executive station,
the combination with said relay of an impulsing
mechanism at said executive station to produce
a variety of impulse designs in accordance with
which said central selector relay connects the
calling station to the proper called station, said
impulsing mechanism comprising, an impuls-
ing unit which is capable of producing a selected
number of impulses of predetermined-character-
istics, and means connecting said impulsing unit
to a line which extends to said central selector
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relay and including a plurality of key switches
which are connected in series and which are
adapted to be individually operated to thereby
determine the number of impulses to be pro-
duced by said impulsing unit, and a plurality of
keys including a key associated with each of said
key switches, which key has a key surface upon
which appears a notation corresponding to the
station which is connected in response to the
key being actuated.

7. In a telephone system having a plurality of
transmitting and receiving stations in which one
station is automatically connected to another, a
signal switch mechanism comprising: a rotat-
able shaft; a first switch-operating cam rigidly
mounted on said shaft; a second switch-operat-
ing cam rigidly mounted on said shaff; a con-
{rol cam rotatably mounted on said shaft having
four distinct segment portions designated as
first, second, third and fourth segments; means
imparting an undulant movement to said con-
trol camn and deriving its power from said shaft;
a switch assembly unit including, a cam follower
member which engages said control cam and as-
sumes four distinct positions corresponding to the
four segments of said control cam, a first switch
unit which is held closed when said third seg-
ment engages said follower member, a second
switch unit which is closed when said second
segment engages said follower member, and third
and fourth switch units which are held closed
when said fourth segment engages said follower
member; and circuit means including, a circuit
which is completed by the closing of said second
switch unit to cause said first switch-operating
cam to be effective when said second segment en-
gages said follower member, a second circuit
which is completed by the closing of said first
switeh unit to cause said second switch-operating
cam to be effective when said follower member
engages said third segment, and means to form
an interlock circuit when said first segment
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maves out of engagement with said follower mem-
ber to insure the continuance of the delivery of
power to said shaft and to maintain said inter-
lock until said cams are returned to their initial
positions.

8. In an automatic telephone system in which
a plurality of stations may communicate with
each other and in which interconnection is com-
pleted by a central selector mechanism including
a plurality of central selector relays, said central
selector mechanism inciuding a contact assembly
and a plurality of pairs of wipers each pai. of
which is part of one cf said central selector relays
and is adapted to be moved in step-by-step fash-
ion to successively engage the various pairs of
contacts of said contact assembly, said contact
assembly comprising a pair of angle-bars be-
tween which are mounted a plurality of bridge
members of insulating material and a plurality
of rods extending parallel to said angle-bars and
rigidly supported by said bridge members, the
combination with one of said relays of an impuls-
ing mechanism at one of said stations to preduce
a variety of impulse designs in accordance with
which the palr of wiper arms assume a position
on said contact assembly.

9. In apparatus of the character described, a
contact assembly comprising, a pair of frame
members rigidly supported in spaced parallel re-
lationship, a plurality of arcuate bridge members
of insulating material extending in parallel re-
lationship between said frame members and hav-
ing a common axis which is parallel to sald frame
members, a plurality of contact rods rigidly sup-
ported by said bridge members in parallel rela-
tionship with respect to said common axis and
substantially on a plane which forms a segment
of a cylinder, and a plurality of contact clips at-
tached to each of said bridgs #iznixrs and in-
sulated from said contact rods.

THEODORE N. SAATY.
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