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UNITED STATES PATENT OFFICE.

ROBERT HAMILTON, OF BOSTON, MASSACHUSETTS.

TELEPHONE SYSTEM AND THE LIKE.

935,105.

Specification of Letfers Patent.

Application filed June 1, 1908. Serial No. 435,964

Patented Sept. 28, 1909.

To all whom it may concern:
Be it known that I, Roserr HamiuTonN, of

Boston, in the county of Suffolk and State

of Massachusetts, have invented new and
useful Improvements in Telephone Systems
and the Like, of which the following 1s a
specification. '

My invention relates to telephone systems
and the like and particularly to so-called
automatic party limme telephone systems
wherein the operator at any one of the several
stations of the system can call up and estab-
lish communication with any one of the

other stations to the exclusion of all the rest
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40
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without the aid of a central operator or sta-
tion. A party line system of this type 1s
shown and described 1n United States Let-
ters Patent No. 754211 and dated Maxrch 8,
1904, and the main object of my present in-
ventlon is to improve the construction and
mode of operation of systems of this kind.
~ An undesirable feature of the system of
the patent above noted was that the main
line circult was normally closed and conse-
quently there was a continual drain upon the
main battery as well as heating of the mag-
nets forming part of the switch operating
motors. To obviate this objection 1 have
herein provided as a feature of my present
invention, a normally open main line cir-
cuit and means through which the operator
at any one of the stations can close said
circuit when he desires to operate the system
to connect his :station with any one of the
other stations, means, preferably automatic,
being also provided through: which said
circuit is re-opened when the two connected
stations are disconnected.

With the system of the patent noted above
the switch operating motors would not
always operate 1n synchrony, the motor at
the calling station at times getting ahead of
the motors at one or more, and sometimes
all, of the other stations thereby disarrang-

ing the system so as to practically render it

inoperative at times until the motors were
re-adjusted. The reason for this was that
the motor at the calling station operated the
controlling commutator or make and break
wheel of that station through which all of
the motors were operated, and therefore, the
motors being all constructed and operated
alike, the motor at the calling station was
more responsive to the makes and breaks
produced in the motor circuit by the com-
mutator wheel that was operated by 1t than

were the other motors.
motor at the calling station would at times
get ahead of, and out of step with, the other
motors. One feature of my present inven-
tion removes this difficulty and it consists 1n
providing means at each station for retard-
ing the action of the motor of that station
when that station is used as the calling sta-
tion, so as to keep the several motors 1n step.

That 1is, by retarding the action of the motor

at the calling station and making its action
more sluggish than that of the motors at the

other stations, synchronous operation of allof

the motors 1s secured and they are prevented

from getting out of step. I also preferably
provide a support for the free end of the

motor armature which materially assists in
keeping the several motors 1n step and this
constitutes another feature of my invention.

In the best form of my invention a select-
ing device 1s provided as usual at each sta-

tion by means of which the operator thereof

selects the station with which he desires to

communicate and, as usual, having by this
device made the selection and set 1n opera-
tion the switch operating motor of that sta-
tion, the said motor automatically operates
the motor circuit in which it is itself located
until its action 1s arrested by a stop that 1s
positioned by, and according to, the adjust-
ment of the selecting device. Thus, under-
standing that the stop 1s differently post-
tioned for each station of the system as in
the patent above noted, it will be seen that
the motor at the calling station will operate
the motor circuit a number of times corre-
sponding to the selected station so as to es-
tablish communication between the selected
station and the calling station.

“ When the operation of the motor at the
calling station i1s caused to be resumed to re-
store the system to its normal condition
either through the means described 1n the
patent above noted, or otherwise, said motor
acting through the stop automatically re-

turns the selecting device at the calling sta-

tion to normal position as the motor con-
trolled switches are returned to normal con-
dition. -

A feature of my present invention consists
in having the stop of each station normally
occupy an inoperative position so that the
motor of that station is normally free o be
operated independently of said stop, and in
providing means through which said stop 1s
rendered operative when the selecting device

For this reason the
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section on line 6—6 of I‘10
section on hine 7—7 of g, 4. T 10, .8 and 9 .
illustrate the motor contrelhno qtep heréin-

60

| ,Shown s a “two-wire’

of that station is operated to select tlie sta:
tion with which it is desired to communicate.
Another feature of my invention consists

n 1310V1dlnﬂ a movable support or hook for
the telephone receiver that is operated to

control the stop by the removal and replac-
ing thereon of the receiver; said sapport
serving to lock the stop agmnst being shifted
when the receiver 15 removed and to Free said

stop when the receiver 1s réplaced. .

My 1mproved tdephom system as helem '
" system and the wir-

me of the 11101;01 cireuit 18 used in p*‘ut Tor

the. telephone circuit as in the patent above
TPorr this reason I have herein pro-
vided, as a feature of my invention, means
 to entirely remove the resistance of the mag- |
‘nets of the switch operating motors froin the |
telephone circuit, consisting nwferably., of a
shunt 4t each station passing around the

noted.

motor magnet ther eoi and eent{unmo 6 CON-

cdenser whj_c,h serves as a barrier to th(, bat- -
tery current used to operate the motors but

which leaves satd shunt free to be trs aversed

by the induced current produced in the sec-
In the pat-
_ent above noted when any two stations were
connected the coils of the magnets of the
switch operating motors at all of the other
stations were in the talking circurt wl'u(h of

ondary circuit of the telephone.

course was objectioniable.

‘With respect to the several features of my
invention some of which are mentioned above
it is to be understood that I do not mean (o |
Timit all of them. to use
phone system solely but as will be obviots
‘some of them are equally as applicable to |
signal systems and the like wherein are m-

cluded a number of stations or their equiva-
lents and therefore the expression “ ftele-

phone system or the like” herein employed |

1s intended to include all such systems.

Other features of my invention are here

iafter pointed out.

In the accompanying drawings :—Figures
1 and 2 illustrate diagr %mmetleally two sta-
tions of an automatic party line telephone

system embodying some of the features of
my 1nvention. Iig.

with my invention. Fig. 4 is a plan view of

one of the switch opemtmo motors herein-
I io. 5 is a front elevmtlon |

after described.

ot the motor Shown n Tlo 4. Fig. 6 1s e
4. Fig. 7 1s a

after described. Figs. 10, 1 12, and 13

show the four switches that
each station and controlled
selecting device. Iig. 14 i1s a plan view ot

the two switches 19 and 13, Figs. 15, 16, 17,

e in a party line tele-

3 15 a general diagram-
matic view of an entue autommtm pfwty line
telephone system constructed in accordance

re prowded at
in part by the

935,105

cuit operating devices that are ‘controlled
and operated by the motor.”

At each station of the system there is pro-—
vided an ihstrument such as 1s shown 1in
[figs. 4 to 19, inclusive; a telephone receiver
1;a telephone transmitter 23 a bell 35 a bell
relay 4; a switch 5; a push button switch
6; a bflttery 7 for the primary of the tele-
phone ; two condensers 8 and 9; an induction
coil 64 and a receiver supportmo' hook 12.
The system also inclides a maiin battery 10,

and a singlé wheel 87 the lqtter formmo*
part of one of the stations of the system.

The instrunient showii in Figs. 4 to 19,
inclusive, comprises a base 95 made with two

standerds 96 and 97 to which is fastened
CrOSS- bflr 08 of insulating material. Jour-
naled it the upright 96 is a spindle 99 pro-
vided at its outer end with a handle 100 and

“dial 101, the latter cooperating with an index

X on standard 96. At its inner end pmdle
99 is made with & socket 102 withifi which is
journaled and stipported one end of a shaft
108 which is the shaft of the switch operat-

ing motor presently to be described. The

other end of shaft 103 is ]ournmled on the
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standard 97: TFixed to the spindle 99 ]ust'

inside -of beermo' 96 is a Sleeve 10’1L made

with two Hancres 105 and 106 carrying roll-

ers 107, 108 and 109 of insulating material,

95

and an endWlSe movable rock: ehmft 110. One o

end of rock shaft 110 cwrmee a roll 111 and

the other end a stop arm 112 which is the -

stop above referred to.
is held in the position shown in Fig. 12 by a

Normally stop 112

100

spring 114 which also serves to hold roll 111 -

egemet the face of a disk 115 that is integral

with staiidard 96, said roll being nmmally. B

n a netch 116 m“Lde in the face of said disk,

with stop 112 occupying im inoperative P(}Sl—-f
pin 144. One end of

tion with relation to a
spring 114 besrs against and is fast to disk

105

106 while the other end bears against a pin
117 around which it 1s hooked sald pln

extendmd thr ouoh

by disks 105 and 106. The roll 107 codper-
ateés with a spring contact 29 which in turn

cobperates with a spring contact 28, the pair - o
115

98. Normally the roll 107 holds these two

‘The roll 108 cobperates

with a spring contqct 30 which in turn co-

of contacts 98 and 29 bemo fastened to bars

contacts separated.

shaft 99 and resting
against a et()p bar 118 supported at its ende _-

110

operates with a spring contact 27 having a

lateral projéction 119 extending ander a
spring contact 22 that 1s 110r111a,11y held out

120 -

of engagemeént with pI‘OJeetlon 119 and in |
enﬂeoement with another contact 23, by the .

Therefere roll 108 controls all of
these four contacts. The conteets 27, 30, 22

anl 28 are fflstened to the cross-bars 98.
The roll 109 on disk 106 codperates with

1‘0]1 108

18, and 19 show the other swrltches ‘md 011"' | a conteet 31 fast to one of the bars 98 cmd

125

79
and an dutomatic switch 11, Figs. 1 and 3. -
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cobperating with another contact 32 fast to
the other bar 98. The roll 109 normally
holds contact 31 out of engagement with
contact 32.

The disk 106 is made with a shoulder 120
codperating with a detent 121 pivoted
loosely at 122 to an arm 123 projecting from
standard 96. This detent 121 1s made with

an arm 124 normally supported by a pro-
jection 126 on a cam 125 fast to shatt 103 so

that detent 121 is held out of the path of
shoulder 120. The cam 125 on shaft 103 car-
ries a laterally projecting pin 144 codperat-
e with the stop 112.

The 1

inner face of dial 101 1s made with
ratchet teeth or sockets codperating with a
spring pressed latch 127 pivotally mounted
on arm 123. ILatch 127 1s made with an arm
128 cooperating with a projection 129 on a
lever 130 pivoted at one end to base 95 and
connected at its opposite end by a link 131
with the usual receiver supporting hook 12.
Normally the weight of the receiver on hook

12 holds said 110011, link and lever in the po-

sition shown in Fig. 5 with projection 129
out of the path of arm 128 so that dial 101
and spindle 99 are free to be turned. When,
however, the receiver 1s removed trom hook
12 the usual spring 132 lifts the hook and
thereby shifts the projection 129 mto a po-
sition immediately above arm 128 so that
latch 127, dial 101 and spindle 99 are locked
immovable.

The dial 101, spindle 99 and stop 112 con-
stitute the selectmo* device referred to above.
The latch 127, lever 130, Iink 131, hook 12
and spring 182 malke up the means ftbove re-
ferred to for locking the selecting device 1n
1ts adjusted posﬂalon

Fixed to the shaft 103 is a wheel 87 made

p of a metal ring 94, Fig. 15, insulated from

%md shaft and hmfmn its perlphexy covered

with a layer of msuhtmn material with the
exception of a spot 93. X spring contact 88
fixed to one of the bars 98 engages the pe-
riphery of wheel 87 while a spring contfwt 89
is in continuous contact with the side of ring;
94. Normally contact 88 rests upon the mnsu-
lation of wheel 87 with spot 93 in close prox-
imity.  Alongside of the wheel 87 1s an-
other wheel 38 fast to shaft 103 comprising
a metal ring insulated from said shaft and
having 1ts perlphery made with notches
filled with insulation. A spring contact 39
fixed to one of the bars 98 engages the pe-
riphery ot wheel 38 while another spring con-
tact 37 fixed to the other bar 98 is 1n con-
tinnous contact with the metal ring of said
wheel. Alongside of wheel 38 but insulated
from the metal ring of the latter is a metal
wheel 52 likewise made with notches in its
periphery that are filled with 1nsulating ma-
terial. This wheel 52 which is fast to but not
insulated from shaft 103, cooperates with a
spring contact 53 fixed to one of the bars 98

P

and bearing upon the periphery of said
wheel.

Next to the wheel 52 and fixed to shaft 103
1s a disk 133 carrying a roll 134 that codper-
ates with two contacts 17 and 42, the con-
tact 17 being normally in engag emeﬂt with a
contact 18 and the COllt‘lCt 42 being nor-
mally separated from a contact 43. All of
the contacts 17, 18, 42, and 43 avre fixed to the
bars 98. The roll 134 is normally separated
from the contacts 17 and 42 a definite angu-
lar distance and this distance is different at
each station of the system from what it 1s
at each of the other stations, the same as 1n
the patent above noted, so that when shafts
103 are rotated 1n unison as described later
only one of the rolls 134 of the entire system
can be brought mto engagement with 1ts con-
tacts 17 and 42 at one and the same time.

Next to disk 133 there is fixed to shaft
103 a pallet wheel 135 engaged by a pallet
136 carryine a stud 137 ennaﬂed by a voke
138 fast to the horizontal armature 139 of
a magnet 140 fixed to base 95. The pallet
136 is swung in one direction by the armas-
ture 139 when magnet 140 1s energized and
in the opposite dllectmn Hy a spring 141
when magnet 140 1s deénergized, and as will
be obvmus the back and forth movements
thus imparted to the pallet act to rotate
shaft 103 step by step in the direction of the
arrow. 'The armature 139 1s pivoted at 142
to base 95 and its free end is supvorted by a
roller 143 traveling on a track 151.
the weight of the free end of the armature
is borne by the roller 143 and prevented
from cramping the armature on 1ts pivots
and thereby reducing its freedom of move-
ment. This feature of supporting the free
end of the horizontal armature 1s of con-
siderable value, since in practice I have
found it difficult with such an armature to
operate the several armatures of the system
in unison without this support.

The magnet 140, armature 139, pallet 136,
Spring 1&1 pallet wheel 135 and shaft 103
constitute the switch operating moter re-
ferred to above.

In operating the syutem from any one of
1ts stations the operator first rotates dhal 101
by hand to the right until the dial mdicates
the station that it 1s desired to communicate
with. Then the eperator removes the re-
ceiver 12 and the motor at that station as 1t
operates, rotates shatt 103 until pm 144
strikes stop 112 wher reupon the motor 1s
stopped with contacts 39 and 53 on the metal
of wheels 38 and 52. The nartial rotation of
cial 101 and spindle 99 by the operator at
the calling station moves the rolls 107, 108
and 109 at the calling station away from the
contacts with which they cocperate so that
contacts 28 and 29 are closed. contacts 27 and
30 are closed, contacts 22 and 23 are opened.
contacts 31 and 32 are closed and the pro-
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jection 119 connects contact% 22 and 27. As ! tion is rotated.

this movement of the dial is started by the
operator the stop 112 is carried away from
the pin 144, on shaft 103 and at the same

time the roll 111 travels out of notch 116
thereby shifting said stop inito the path of pin
144. The removal of the receiver from the
hook locks the dial in 1its adjusted posﬂmn
“and at the same time, as will appear later,
closes the main line through battery 10 at
the SWltch 11 and starts the motors of the

system in operation. The motors continue in
operation until the pin 144 following in the

path of stop 112 reaches the latter and is
“stopped. 'When the motors of the system are
started all of the shoulders 126 immediately

move away from their arms 124 allowing the

detents 121 to drop into the paths of the

shoulder 126 thus 10(:,1{1 ng all of the dials
101 throughout the 5yst(.,m in their normal
positions so that the normal condition of the
contacts controlled by
cannot be disturbed fﬂter the opemtlon of

the system has started. During this first

movement of the several shafts 103 the motor

- circutt is automdtlgally operated by the com-
‘mutator wheel 38 at the calling station each

impulse given to the pallet 136 by armature
139 E:.hlftll]ﬂ contact 39 from the metal of

wheel 38 to “the insulation thereof, and each

impulse given to pallet 136 by spring 141

~ shifting conmct 39 from- the insulation of

35
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wheel 38 to the metal thereof. The move-

ment of the shaft 103 at the calling station

1s arrested by stop 112 with contact 3% of
that station on metal at the mom ent when
the roll 134 at the selected station is blouoht
into engagement with the contacts 17 and 49,

At all of the other stations the rolls 134 have

either not reached their contacts 17 and 49
when shaft 103 at the calling station is
stopped, or have p‘lSSGd said contacts. It
will therefore be clear that at the completion
of this first movement of shaft 103 the nor-
mal condition of the contacts controlied bv
the selecting devices has been changed only

at the caﬂmn station by the oper: ator thereot |
in the Ie%pect described above, while the nor-

mal condition of the contnct% controlled by
the shaft 103 has been changed only at the

selected station where the coniacts 17 and
18 are opened and the contacts 42 and 43 |

closed.

As soon as the opemtor at the c'tlhno' sta-
tion hears the stopping of the motor of that
station he closes the push button 6 and there-

by operates the bell 3 of the selected station

to call the operator thereof to the telephone.

When the operators at both the calling
and called stations replace their receivers 1
on their hooks 12 the latches 127 at both sta-
tions are unlocked and the operation of the
motors thereby permitted to be resumed, the
pin 144 at the calling station carrying the

the . selecting devices

935,105

spindle 99 at the calling station reach nor-
mal position the roll 111 reénters the notch

116 disengaging stop 112 from pin 144 and

at the same fime the motors are stopped. In
order to provide for thus continuing the op-

eration of the motors to restore the system to

normal condition and in order to stop them

Asg the dial 101 fmd 1tq'

70

when the parts reach normal position, the

wwheel 52 1s provided and used as a commu-

tator for operating the restoring motor cir-
cult during this retmn movern 1e11t the motor

circuit be1110 shifted from Wheel 38 to the
wheel 52 by “the movement of the hook 12 at

‘the calling station occasioned by the replac-
The wheel

32 operates the restoring motor circuit the

ing of the recelver on sald hook. .

same as the wheel 38 oljerated the prelimi-
nary motor circuit except that as the parts

return to normal position the spring 141 act-

g through pallet 136, pftllet wheel 135 and

5haft 1083, shifts the spot 145 of wheel 52 into
engagement with contact 53. This spot 145

is made larger than the other exposed spots
of the metal ring of wheel 52 so that when
armature 139 is now attracted and shaft 103

olven another step movement the spot 145

does not leave contact 53 and therefore the_
by wheel 52 1is

operation of the motors
stopped. During this step movement of
shatt 103 by the armature 139 the spot 93 of
wheel 87 is carried past contact 88 whlch as
will be described later acts to open the motor
circuit at 11 thus deénergizing the magnets
140 and allowing the springs 141 to 111113*111
the final step movemem to the shafts 103
which leaves the system in normal condition.

Fach magnet 140 is of peculiar construec-
tion, each coil thereof compiismg two parts,
an inner winding and an outer winding con-
nected by a 100p y extending to the exterior
of the coil to be connected, one loop with a
wire 34 and the other loop with a wire 35,

Hig. 1. In 111.:1111110 each of the coils of 11’10.,0- |

net 140 the inner part of the winding 1s
wound first, then the loop v is carried to “the
exterior, : ‘-,111(:1 then the-outer pf}:‘[t of the wind-
ing is applied. -

The m agnets 140 of the %eveml Stﬂtl()l],::,_

f'x B. C. LtC are 1101111&11 11 series 1n &
main line circuit which 1s open at the switeh
11, and when thls sw1tch 1s closed the com-
pl{,te main line circuit is traced
From battery 10 through w
contacts 14 and 15 of Sﬂtch 11, from con-
tact 15 through a wire 16 to the contacts
17 and 18 of statmn A, from contact 18 of
station A through wire 19 to one end of
the winding of the magnet 140 of station A,
throuo*h Sald Wlndmcr- | and thence thr ouoh
a wire 21 to contacts 22 and 23. From con-
tact 23 through a wire 24 to contact 251
coopemtmﬂ Wlth hook 12, the latter being
connected by a wire 95 with a binding post

stop 112 with 1t as the slnft 103 at that sta- | 26 to which is ‘1130 connected the wire 16

as tollows :—
ire 13 to two

80
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leading to the next station B. At this next
station B the circuit continues as at A and
at the last station I’ the binding post 26
thereof 1s connected by a return conductor
or wire 162 with battery 10.

When the operator at any one of the sta-
tions desires to operate the system to call
up and connect with any other station, he
first adjusts the dial 101 of that station and
then removes the receiver 1. This closes
switch 11 and completes a preliminary motor
circit which is the same at all of the sta-
tions as the main line circuit just described
except at the calling station. The switch 11
18 automatically closed through the engage-
ment of the movable blldﬂe plece of the
switch 5 with the statlonarﬂy supported con-
tacts of said switch as hereinafter descr ibed.
At this station the preliminary motor cir-
cuit 1s from wire 16 to wire 19 and thence
by a wire 33 to contacts 32 and 31 which
are closed at the calling station by the shift-
e of the dial 101. From contact 31
tthllGh a wire 34 to one of the projecting
loops ¥ of the winding of magnet 140,
thlouﬂh the inner part of the wmdmﬂ' of
maonet 140, and thence by a wire 35 to con-
tact 27 which at the calling station 1s,
through the adjustment of dial 101, in en-
ﬁaoement with contact 30. Through contact
30 and a wire 36 to the contact 37 wheel 38
and contact 39, and from the latter throu oh
a wire 40 to a contact 41 cooperating with
the receiver hook 12. The hook 12 being

5 up at the calling station and in enoaoement

with contact 41 the circuit continues thr(}u@h
the hook and wires 25 and 16 to the next
station of the system.
seen that as soon as the receiver 1s removed
from its hook at the calling station this pre-
Iminary motor circuit is closed and the
motors set 1n operation.

When the operation of the motors 1s ar-
rested by the stop 112 at the calling station
as above described the operator at that sta-
tion closes the push button 6 and thereby
operates a circuit through the bell relay él:
which is traced as follows:—From battery
10 through wire 13, contacts 14 and 15, and
wire 16 to station A. If station A 1is not
the calling station then the circuit continues
therethrough the same as in the case of
the preliminary motor operating circuit but,
assuming Sta. A to be the caﬁmﬂ St“Ltlon

o then this bell relay circuit continues thr ough

a wire 47 to contacts 28 and 29, and thence
by a wire 48 to a wire 49 connected with
push button 6 through a resistance 149
which prevents the operation of magnets
140 at this time. Irom push button 6
through a wire 50 to wire 40 and contact

41, from contact 41 through hook 12 and
- through wire 71 to the contacts 42 and 43,

wire 25 to binding post 26. If there are any
stations between the called and calling sta-

tions then the circuit takes the same course | %econdfuy of

It will therefore be

D

through those stations as the preliminary
motor 0perat1nﬁ' circuit traced above. Atthe
called station this bell.relay circuit con-
tinues from the wire

wire 46 to wire 19, from wire 19 through
magnet 140, wire 21, contacts 22 and 23,

wire 24, contact 251, hook 12 and wire 25

to binding post 26, and from the binding
post 26 of station I back to battery 10
through wire 162, At this time the contacts
17 and 18 are open at the called station and
closed at all of the other stations of the sys-
tem so that the circuit i1s shunted through
the bell relay 4 only at the called station
while the resistances 149 prevent the bell op-
erating current from operatively energizing
the magmets 140. The closing of this_ 1ehy
circult by means of the push button 6 at the

calling station therefore energized only the
mqonet of the relay 4 of the selected station

16 through a wire 45
to the magnet of relay 4 and thence by a
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and only said magnet attracts 1ts arma-

ture 59 and closes a local bell circuit at
the selected station including the bell 3 which
15 traced as follows:—Krom the battery 7
through wires 57 and 58, bell 3, armature 59
of relay 4, contact 60, wire 61, contact 62,
hook 12, and back to ba-ttery 7 through wires
95 and 63. |

Now when the recetvers 1 at both the
calling and called stations are 1emoved trom
their hools telephone connection 1s estab-
lished since the closing of contacts 28 and
29 at the calling station occasioned by the
operation of the dial 101 of that station and
the closing of contacts 42 and 43 at the
called station effected through the operation

90

160

of the shaft 103 of that St"LthIl completes

the secondary of this telephone connectmn
while the engagement of the forks 12 af
those two statlom, each with a contact 146

| completes the two primary circuits of this

telephone connection. .

The primary telephone circuit at each
station 1s traced as follows:—Irom con-
tact 146 through wire 65, the primary of
induction coil 64, a wire 66, transmitter 2,
wire 57, battery ( wires 63 and 25, to hools
12 Whlch at the (3:1111110‘ and called stations
1S now 1n engagement “with its cooperating
contact 64. The secondary circuit of the
telephone connection incidentally includes
the battery 10 and 1s traced as follows:—
From battery 10 through wire 13 to con-
tacts 14 and 15, wires 16 and 47, contacts 28
and 29 of station A which 1s assumed to be
the calling station, wire 48, the secondary
of induction coil 64 a wire 67 receiver 1, a
wire 68, condenser 8 wires 69, 25 and 16 to
station B which we will assume to be the
called station. Here the secondary tele-
phone circuit continues from wire 16

70 and 48 to Lh@
coill 64 thence

and thence through wires
mductlon
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~lows, assuming station A to be the calling
station and station B the called station -—;
Krom battery 10 through wire 13 contacts 14

and 15, wire 16 to etahen A. Through sta-
calling station, by contacts 17 |
contacts 31 and 32,
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-phone circuit continues from

relay 4 becaus

throuoh wire 67, receiver 1, wire 68, con-
deneel 8, wires 6‘) 05 and 16 to St‘Lthll C.
At etatwn C and 111 of the remaining sta-
tions of the system, except the eallmg and
called stations of course, the secondary tele-
wire 16
through contacts 17 and 18, wires 19 and 72,
condeneer 9, wires 73 and 21, contacts 22
and 23, ere 24, contact 251, hoek 12 and
wire 93 to bmdmﬂ post 26. Tr01n the bind-
g post 26 of the last station I the return
wire 16* leads back to battery 10 thus com-

pleting the secondary telephone circuit. It

will now be clear that while the magnets of

the motors of the calling and called statlone .
are
circuit through the closing of the contacts
28 and 29 of The calling st‘ttlon and the con-
tacts 42 and 43 of the called station as in the

excluded from the eeeonchry telephone

system of the patent above noted the pro-

vision of the shunt 72, 73 including the con-

denser 9, excludes the motor mq_gnete from
the telephone secondary at the other stations .
of the system thus eliminating the resistance
of said magnets at thoge stations which was |
an eb]eetlonable feature of the construction
- shown and deseribed in the patent referred to.
at the two stations
that have been connected replace their re-
ceivers 1 on their hooks 12, the latch 127 at
the calling station 1s freed as above de- |
scribed and the restoring motor-circuit is:
closed thereby setting the motors in opera- .

tion to restore the par t'-s to normal condition.
| opposite end to a contact 78 1101"11’1:11137 CO1l-

When the operators

This restor mn motor circuit 1s traced as fol-

tlen Jx the
and 18 wires 19 and 33,
wire u{ the 1nterior w111c11110 of magnet 140,
wilre 30 contacts 27 and 22 wires 21 and ol

the ]attu connected with the base 935 of the |
45 through the
| the other end thereof is connected by a wire

mstrument shown in Iig.
frame of this mstrument to the shaft 103,
wheel 52 and contact 53, wire 54, contact 5e
hook 12, and wire 25 to blndlllﬂ post. 96

| Th‘e course of this circuit thlouﬂh the call-
ing station 1s maintained as’ ]ust described

throlloheut the restoring opeI ation of the
motele but at the called et.:ztlon the first 1m-

pulse over the line 1s carried through the
e at that time the contacts 17
| plece on armature
of the shaft 103 of the called station shifts
roil 134 away from contacts. 17 and 42 so as
to close contacts 17 and 18 and open con-
1t will therefore be clear
that after the first 1mpulse the restoring
circuit at the called station will be from

and 18 ave open, but the first step movement

tacts 492 and 43.

wire 16, through contacts 17 and 18, wire 19,

: mwnet 140, wire 21, contacts 22 .:L].’ld 23, ere

65

24, eentﬂ,ct 231 :ﬁork 12, and wire 25 to bmd
1n0 post 20.

985,105

other than the calling sta,tlen this eireuit is

the same as that just described for the called
station after the first impulse. _

It will be observed that when considering
the entire journey of each shaft 103 from its
normal position there is a movement at each
station . when the motor circuit 1s shunted
through relay 4 due to the engagement of
roll 134 with its eeeper*’ltmn “contacts 17
and 42.

At the end of the opemtmn of the restor-
1ng circult when the spot 145 1s brought mto
enﬂeﬂement with contact 53 by spring 141

the maﬂnet 140 18 energized and armature
139 of station A 111’1p&1*ts another step move-
ment to shaft 103 carrying the spot 93 past

contact 88 thus opening the main line at 11

and stopping the motors with contact 53
on spot 145 and contact 39 on the metal of

wheel 38.
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The means through whmh the operator at

any one of the eeverfl,l stations closes the
normally open main line circuit 1s as fol-

lows:—One of the stationarily supported
contacts of each switch 5 1s grounded
through a wire 75 while the other station-
arily 5upl::01ted contact of said switch 1s
connected by a wire 76 with the return con-
ductor or wire 16> which connects with one
side of battery 10. The movable bridge
pleee of switch 5 is mounted on but insu-
lated from hook 12. The wire 13 at the
other side of battery 10 has connected to it
one end of a wire 77 that 1s connected at its

nected with another contact 79 by a bridge
piece carried by but insulated from one arm
of the ammture 80 of a magnet 81. The
armature 80 is pivotally mounted upon the

base of switch 11 and at 1ts upper end car-
ries the contact 15 which normally 1s held

away from the contact 14 by a pivoted lateh

| 83 carrying the armature of a Ill‘Lﬂ'llet Q4.

One end of the winding of magnet 84 is con-
nected by a wire 85 with contact 79 while

86 with the ground. When the operator at

1 the efllhno etetmn removes his receiver frem

1ts hook, ew1tch 5 1s elosed thus energizing
the meonet 84 and causing the latter to dlS-*
engage Tatch 83 and contact 15, the spring
ehown in I‘10 1 as connected Wlth armature
30 swinging contact 15 wmnet contact 14
rmd at the same tlime ¢
80 away from eenteets

90
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carrying the bridge

120

78 and 79 thereby immediately opening the -

ell*eult through magnet 84 so that the wire
13 18 no lenﬂer orounded through contacts
78 and 79. The cuemt that 1s elosed when
the switch. 5 is closed is as follows:—From
the eround thr ouo*h wire 75 to switch 5
thenee through wire 76 and 162, battery 10,

| wires 13 and 17, contacts T8 and 79 and the
| bridge piece eoepel ating therewith, wire 35,
At all of the other stations |

maonet 84 and wire 86 to 01‘01 nd a0l

125
and
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Without opening this circuit at contacts 78
and 79, or without providing some other
equw‘tlent means, 1t would be possible for

the operator at any one of the several sta-
5 tions by removing his receiver to short cir-

cult the b%ttery 10 through the ground
thereby rendering the motors of the Syetem
1noperative.
The wheel 87 and 1ts eeep rating coutacts
10 88 and 89 constitute part ot the means for
automatically restoring the relay 11 to nor-
mal condition and only at one-oi the stations
of the system 1s 1t necess: ary to provide this
means. Therefore it 1s to be understcod
15 that only at station A of the system herein
shown is there provided a wheel 87 and its
eoepemtmﬂ contacts 88 and 89. 'The con-
“tact 88 is connected by a wire 90 with one
-end of the winding of magnet 81 whereof the
20 other end is connected by a wire 91 with wire
13 leading to one side of battery 10. "Fhe

contact 89 is connected by a wire 92 w*lth the
wire 162 at the other side of battery 10. The
wheel 87 imoves m unison with the wheel 52
25 and 38 of station A and as it nears the end ot
1ts revolution the contact 88 passes across the
exposed spot 93 of ring 94 and a circuit
through magnet 81
which 1s traced as follows:—Ifrom battery
30 10 through wires 13 and 91; magnet 81 ; wire
90; contact 88; ring 94; contact 89; and
wires 92 and 16* back to battery 10. "The
maenet 81 when thus enelmzed attracts
armature 80 thereby 1'et111111110 contact 15
35 mte engagement with latch 83 and recon-
cting “contacts 78 and 79.

I* rom the above description 1t will be seen
that when the motors are m operation the
action of the motor at the calling station is

40 retarded because of the fact that only the
inner part of its winding 1s at any time 1in
the motor operating circuit so that the
strength of the magnet 140 at that station 1s

eeueepondnmly reduced. It is also a fact

45 that with the construction shown the outer

part of the winding of the magnet 140 of
the calling station opemtes as the secondary
of an mductlon coll 1n a local circuit thereby
increasing the retarding effect upon the

50 motor of the calling station. As has been
described above the motors at all of the other
stations outside of the calling station operate
under full power, while the motor at the
calling station 1s retarded, and 1n this way

55 the several motors are kept 1n step and caused
to operate synchronously.

The stop 112 as shown in Fig. 12 consists
of an arm fast to the end of the rock shaft
110 having a beveled free end just back of

60 which is a notch 150. When during the op-
eration of the preliminary motor civcuit the
pin 144 at the calling station reaches the
position to which the stop 112 has been
shifted by the adjustment of dial 101, said

65 pin strikes the beveled end of stop 112 rock-

15 11'1.(}111e11te111y closed

ing shaft 110 in opposition to spring 114
and entering the notch 150. Spring 114
then turns shaft 110 bacle thus loekmo pin
144 in notch 150 so that while the restormg
motor circuit is being operated and pin 144
1s pushing on stop 119 to restore the selecting
device at the calling station to normal posi-
tion the pin and SLOP are locked together,
and remain thus locked until roll 111 enters
notch 116 whereupon shaft 110 1s shifted
endwise by spring 114 carrying notch 150
out of engagement with pin 144. This dis-
eng ‘10611161113 of pin 144 and stop 112 occurs
at the moment that rolls 107, 108 and 109 re-
engage the contacts with which they coop-
erate.
What I claim 18:— -

1. In a system of the character described,
in combination, a plurality of stations; a

single noxnmlly open main line circult con-

nectmo said stations; a normally open switch
n :zmd controlling said main line elleult
means at each St"Lthll for closing said main
line controlling switch and 11mlntmmnn the
latter eontmuouely closed while the System 1S
in use, and means at each station for selec-

tively controlling communication Dbetween

each’ station and the other stations of the
system through said main line cireuit.

2. In a system of the character deeembed
in combination, a plurality of stations; a
normally open main line ecircuit eenneetmo
said stations; a normally open switch 1n and
controlling said main line circuit; means at
each station for closing said main line con-
trolling switch and mfuntalmno the latter
eontnwously closed while the system 13 1N
use, and means at each station for selectively
eentre]lmﬂ communication between each sta-
tion and the other stations of the system
through said main line cireuit.

3. In a system of the character described,
in combination, a plurality of stations; a nor-
mally open main line circuit connecting said
stations; a normally open switch 1n and con-
trollmﬂ' said circuit; means at each station
tor e]osmg said main line cont olling switch
and maintaining the latter eentmueusly
closed while the system 1s 1n use; means at
each station for selectively eontrolhno' com-
munication between each station and the
other stations of the system, and automatic
means for opening said maln line switch
when two connected stations are disconnected.

4. In a system of the character described,
in combination, a plurality of stations; a
normally open main line circult eonnectmﬂ
said stations; a normally open switch 1n and
controlling said main line circuit; means at

each station for closing said main line con-
trolling switeh and 111&1111:(1111111@ the latter
eontmuously closed while the svstem 18 11
use: means at each station for selectively
eontrelhnn communication between each sta-
tion and the other stations of the system, and
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autonntlc means controlled by the last men-
tioned means for opening said main line
switech when two connected stations are dis-
connected.

5. In a system of the character described,
in combination, a plurahts of stations; a
normally open main line circuit: connectme
sald stations; a normally open elcctmcally
operated sootch in and controlling said main
line arcuit; means at each SL‘lthll for clos-
ng said main line controlling switch and
111&111‘&1111111& the latter con _;1]'11101181}? closed

while the system 18 1n use; a switch opening

circuit connected with s.;ud switch; means
at each station for selectively controlhno
contmunication between each station and the
other stations of the system, and automatic
means for operating the switch opening cir-
cuit to open said main line switch whﬁn two
comlcctcd stations are disconnected.

In a system of the character described,

11 cmnbum‘nom a plumhw of stations; 2
Il()lllhlﬂy open 11151111 lme circuit connectmo -

sald stations; means at each station for se-

lectively coutlollmo communication between

cach station and Lhc other stations of the sys-

tem through said main hine; a normally open

switch controlling said main line circuit;

electrically operated means for actuating
connected

said switch, said means being
through the main line with the several sta-
trtons of the system; means at each station
connected with the main line for causing the

switch actuating means to close said switeh -

when the %V%tcm 1s operated to connect two
stations, and means to cause the switch ac-
tuating means to open said switch when two
conncctcd stations are disconnected. o
In a telephone system or the like, 1n
comhm ation, a phuahty of stations; a nor
mally open two wire main line circuit con-
necting said stations 1n series; a battery in
sald main line circuit;:

of the system; a normally open branch cir-
cuit leading h‘om the maimn line circult at
each St‘ltl()ll‘ a normally open switch for

each of said b1 anch circuits: a normally open

switch for controlling said m‘un line circuit;
clectrically operatcd means for closing sald

main line switch; a normally closed branch

circult leading from the main line and COI-
nected with the norm ally open branch cir-
cuits, said switch closing means being ar-
ranged in said normally “closed branch cir-
cmt, means to open the normally closed

“branch circuit when the main line switch 1s
clogsed by said switch closing means, and
means to open the main line switch and close |

the last mentioned branch circuit when two
connected stations are disconnected.
3. In a telephone system or the like, 1n

combination, a plurality of stations; a mam _
line batteryg a main line circuit compr ising | ductor with the o

sald main line circuit,

means at each station
for selectively COIlthﬂlllG communication |
between that station and the other stations

935,109

a main conductor connected at one end with

one side of the battery and in which the sev-
eral stations of the system are arranged, and
a. return conductol connecting the other end
of the main conductor with the other side of
the battery; a normally open switch for con-
Lrolhoo the main line circult; means at each
station to close said switch and operate the
main line circuit to connect that station with

one of the othcr stations of the system

through said man Jine circuit, and “auto-

70
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matic means to open sald switch when two

connected stations are disconnected.
9. In a telephone system of the character

described, in combination, a plurality of sta-
tions; a main line cirenit in which said sta-

tions are arranged; a current generator in
; Q 1101‘11’1.:11]y open

gaid main hnc CII"CHI
switch for contr olling smd main line ClI‘Clllt
means at each f-ztatlon for clo'-snm sald %Wlt(th

and holding it continuously closed while

the system is in use; means at each station

for operating said circuit while said switch
is closed to connect said station with any one

of the other stations ot the system through
and automatic means
to open sard main line controlling switch
when two connected statlons are discon-
nected. -
10. In a telephone system or the like, in
combJLnftt:Looj a plurality of stations; a nor-
mally open main line circuit in which said
stations are arranged ;
main line circuit Wwhen operating the sys-
tcm to connect two stations; a switch op-
erating motor at each station; means for op-
1':1hnﬂ the motors when the main line eir-

cuit is closed to connect two of the stations:
of the system; means to operate the motors

to disconnect the two co1111ectcd stations:
and means through which one of the motors
opens the main lmc circuit when the motors
are operated to disconnect two stations.

means to close the
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11. In a telephone system or the like, in

combination, a plurality of statlons, 2 NOT-
mally open main line circuit in which said
means to close the
main line circuit whcn operating the system

Smuons are arranged ;

to connect two stations; a switch operating
motor at each station; means for operating

the motors to connect two of the stations of -
the system when the main line ecircuit 1s

110

115

closed ; means to operate the motors to dis-

com'lcct the two connected stations; and
means operated by one of the motorq for
opening the main line circuit when the mo-
tors are operated to disconnect two St‘LthIl‘-’-‘!

12. In a telephone system or the like, in
combination, a plurality of stations; a main
line battery; a main line eircuit oompmsmo
a main conductor connected at one end with

connectmo the other end of the main con-

her side of the battery; a

120
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| one side of the battery and in which said
statlons are arranged; a return conductor _-

q 130
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normally open switch in the main line cir- | tem are arranged; means at one or more o1

cult; a magnet for closing said switch; a
plurality of circuits in which said magnet 1s
arranged, each circuit connecting the mag-
net with one of the stations; means at each
station through which the magnet circuit
of that station can be operated to clese the
switch, and means to open said switch when
two connected stations are disconnected.

18. In a telephone system or the like, 1n
combination, a plurality of stations; a main
line battery; a main line circuit comprising
a main conductor connected at one end with
one side of the battery and in which said
stations- are arranged; a return conductor
connecting the other end of the main con-
cluctor with the other side of the battery; a
normally open switch in the main line cir-
cuit; a magnet for closing said switch; a
plurality of normally open circuits in which
sald magnet 1s arranged, each circuit con-
necting Ssaid magnet with one of the sta-
tions; means at each station for closing 1its
magnet civeuit to close said switch; means
operated by the closing of the switch to
open the magnet circuit that is operated, and
means to open the switch when two con-
nected stations are disconnected.

14. In a telephone system or the like, 1n

combination, a plurality of stations; a main

line battery; a main line circuit comprising
a2 main conductor connected at one end with
one side of the battery and in which said
stations are arranged; a return conductor
connecting the other end of the main con-
ductor with the other side of the battery;
a normally open switch in the main line cir-
cult; a magnet for closing said switch; a
normally open connection at each station be-
tween the return conductor and the ground;
a2 normally closed connection from the main
conductor to the ground including said mag-
net; means at each station to close the
oround connection thereof to energize said
magnet and close the switch; means to open
the oround connection from the main con-
ductor when the switch 1s closed, and means
to open the switch when two connected sta-
tions are disconnected.

15. In a telephone system or the like, in
combination, a plurality of stations; a switch
operating motor at each station; a motor
circuit in which the several motors of the
system are arranged; means at one or more
of the stations operated by the motor thereof
for automatically operating the motor cir-
cuit to connect two of the stations of the sys-
tem and means to render the motor at the
station from which the circuit is operated
less responsive to the operations of the motor
circuit than the other motors of the system.

16. In a telephone system or the like, 1n
combination, a plurality of stations; a switch
operating motor at each station; a motor cir-

‘the stations operated by the motor thereof

for operating the motor circuit to connect
two of the stations of the system, and means
to render the motor at the station from
which the circuit is operated less responsive
to the operations of the motor circuit than
the other motors of the system.

17. In a telephone system of the character
described, in combination, a plurality of sta-
tions; a switch operating motor at each sta-
tion; a motor circuit in which the several
motors of the system are arranged; means
at each station operated by the motor thereot
for operating the motor circuit to connect
two of the stations of the system ; and means
to render the motor at the statlon from
which the circuit is operated less responsive
to the operations of the motor circuit than
the other motors of the system.

18. In a telephone system of the character
described, in combination, a plurality of sta-
tions; a switch operating motor at each sta-
tion; a motor circuit in which the several
motors of the system are arranged; means
at each station operated by the motor thereor
for operating the motor circuit to connect
that station with and disconnect 1t from an-
other station of the system, and means to
render the motor of the station from which
the system is operated less responsive to the
operations of the motor circult than the
other motors of the system.

19. In a telephone system or the like, 1n
combination, a plurality of stations; a switch
operating motor at each station comprising
a magnet and armature; a motor circuit in
which the magnets of the several stations are
arranged ; means at one or more of the sta-
tions operated by the motor of that station
from which the system is operated for oper-
ating the motor circuit to connect that sta-
tion with any one of the other stations; and
means to render inoperative part of the
winding of the magnet of that station from
which the motor circuit is operated so as to
retard the motor at that station.

20. In a telephone system or the like, 1n
combination, a plurality of stations; a switch
operating motor at each station comprising
a magnet and an armature; a motor circuit
in which the magnets of the several stations
are arranged; means at one or more ol the
stations operated by the motor of that sta-
tion from which the system is operated for
operating the motor circuit to connect that
station with any one of the other stations,
and means to exclude part of the winding ot
the magnet of the station from which the
system 1s operated. -

21. In a telephone system or the like, 1n
combination, a plurality of stations; a switch
operating motor at each station comprising
a, magnet and armature; a motor circult in

cuit in which the several motors of the sys- | which the magnets of the several stations are
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arranged ; means at one or more of the
stations operated by the motor of that sta-
tion from which the station is operated for
- operating the motor circuit to connect that
s station with any one of the other stations,
and means to impede the current passing
through the winding of the magnet of that

station from which the circuit is operated =
to a greater degree than at the other mag-

nets. ;
ROBERT HAMILTON.
Witnesses: - | : R
Artaur F. RANDALL,
ABraym TILLES.
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