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UNITED STATES

PATENT @FFICE

WALTER

1. TAYLOP OF “\[O‘JTRLAL? CANADA, ASSIGNOR OF ONE-HALL TO

LOUIQ M. PINOLET, OF SAME PLACK.

TELEPHONE SYSTEM.

SPECIFIC.&TION forming part of Letters Patent No. 559,874, dated May 12, 1896.

..f‘lpplmﬂ tion filed Angust 3, 1894,

To all whom i€ oy concermn:

3¢ it known that I, WALTER If. TAYLOR, a
subject of the Queen of Great Britain, resid-
ing at Montreal, in the Province of Quebec
Dominion of Canada, have invented certain
new and useful Improvements in Telephone
Systems, of which the following is a specifi-
cation. | -

My invention relates to improvements in
tclephone systems composed of more than
two telephone instruments provided with ter-
minals, each electrically connected with one
of the other instruments. A person at one
of the instruments can communicate with
another person at any of the other instru-
ments withont the intervention of a central-
station operator by closing a circuit through
the terminal on bis mstrument, which is elec-
trically connected with the other instrument.

The objeet of my invention is to provide a
simple and convenient device for closing the
cirenit through the terminals, which dewee 18 |
automatically reset when the conversation is |

finished and the telephone-receivers hung
upon their hooks.

- Referring to the drawings, which form a
part of this specification, I‘wure 11s a top
view of the device. Fig. 2 is a front view of
the same. Fig. 31is a section of the telephone-
hook, showing the details of the pawl.
4 is a section of Fig. 2 on the line X, looking
toward the trip-lever. Ifig. 5 is a view of
Fig. 4, showingthe spring-terminal pressed 1n

contact with the bar-terminal by the key.

Fig. 6 is a view of Fig. 4, showing the cateh
engaged with the notch in the Lev IFigs. 7
and S are diagrams of the electrical circuits
of o system with three telephone instruments.
In Fig. 7 instrument No. 1 i‘j represented as
m].hnﬁ up instrument No
resents the same instroments when after-
ward communicating together. |

The drawings represent the invention as
applied to a telephone system sultable for
use in stores, factories,

places, in whmh system one baltery serves

cach telephmm instrument to ring the bell of
another instrument to call up “the person
there; but those versed in the art could easily
apply the device to other systems from the
instruections herein confained. |

I‘mth the guide b.

Fig,

into contact with the bar-terminal.

0. 2, and Fig. § rep-

and other similar

Serial No. 519,383, (No model.)

In the drawings, 1, 2, 3, 4, and 5 are keys
having square Shfa,f £s, which slide in cuides
b ', connected by the side pieces ]J, the
Sh:lft‘%, the gnides, and the frame being made 355
of an electrical conduector, such as a metal. |
Pins C in the shafts by their action on the
ouide b prevent the shafts from being pulled
out of their places in the guides and also
limit the distance which the keys can move 6o
outward. SpiralspringsC around the shafts
bear against the pins C and the guide { and

by their tension tend to keep the keys in

their normal position with the pinsin contact

03
D' D2 D D! D ave spring-terminals resting

normally against a bar d of insulating mate-

rial, which is located between the ends of the

shafts and the springs, so as to keep the

springs in alinement and out of contact with 7o

the ends of the shafts. One of the spring-

terminals is located in the path of each kev

D’ being in the path of key 1, D~ in the path

of key 2, Candsoon. A bar-termm&lE of con-

ducting material, crosses the paths of the 73

- spring-terminals D, being separated from the

terminals by a short space, so that when one
of the keys which has been pushed in far
enough to cause the end of its shaft to make
contact with the opposite spring-terminal is So
pushed in farther to any predetermined dis-
tancethe said spring-terminal will be brought
FEare
notches near the ends of the shafts and in

the upper sides thereof, the portions of the 83

shafts beyond the nofehes being tapered to
a2 pemt

G is a catch, both ends of one side being
pivoted to the side pieces 3. The other mde
which™ is free, rests normally by its weight Qo
upon the tapering ends of the shafts a, be-
yvond the notches I¥) so that ifs edge 1s lower:
than the edges of the notehes. When one
of the keys is pushed in a predetermined dis-
tance, the cateh will engage with 118" notceh g3
and prevent the spring ¢ from returning the
key to its normal position. The m‘cehes and
the notches must be so located relatively to
one another that when a key is pushed in far
enough for the cateh to engage with its noteh 100
the end of its shaft is in eont.;mt with the op-

| posite spring-terminal, but the spring-ter-
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| tn‘"ely of apivoted trip-lever.
H extends under the catch G and curves up--
“ward, so that its end 1s under the free side of |
SRS - The upper arm
~H" of the lever has a projection 2 on one side
- thereof, the end of the arm: slepmﬂ down~ f
1O -

'end of t.he hook.

~a vertical position.:

tion without moving the lever.

[

minal must still be eut ef eont.«let wﬂsh the

| bar—termmgﬂ

H' IT are: the uppel and 1ewer m*ms e spee-

the ea,teh and close thereto.

war d to the end of the projection.

- J 1s a pivoted telephone-hook: upen wh:i_eh ;
- ‘Lhe telephone-receiver O1s hung.
. is provided with a retractile spring
s soadjusted astoelevate the outerend of the
hook when the receiver is removed, and when .
the recelverisreplaced on'the hook its weight .
overcomes the tension of the sprmg and (1e~%
A pawl |
K, having a shoulder %, is pwoted to the outer:
On the hook is a pin %' 111:5
~the path of the shoulder ‘on the pawl. .
spring L, attached to the hook, bears ag mnsh%
the pawl, so as to keep its bh()llldel‘ 1101*me,11y?
in contact with the pin and keep the pawl in
Thepawl and the upper:
~arm I of the lever are so located relatively:
. to.one anotherthat the prmectwn on the arm ;
' is in the path of the pawl. J
-~ —of the pawlslantsso thatits Slepe corresponds
with: that of the end of the upper arm II'..
‘When the outer end of the telephone-hook 1s |
. depressed, the lowerend of the pawl 18 belewé
-;!;gg;'ithe upper end of the arm II'. _
- On removing the telephone- 1eceweré fmm;
:the hook the ]1001{ is elevated and the pawl .|
~1n passing the projection < engages yieldingly .
- therewith, for the pressure between the pawl
,2which:

presses the outer:end of the hook.

and the projection isagainstthespring
yields and allows the pa,wl o pass the ]_)I‘OJOC-

hook is depressed by the replacing of the re-

ceiver, the pawl engages unyieldingly with’

the pI‘OJthIOH and pushes upper arm of the

KO
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lever to one side, forthe pressure between the.
projection and the pawl is against the pin %/,

which prevents the pawl from moving by its
action on the shoulder &. This mevement
causes thelever toturn onits: pivot and raises
the lower arm, which in turn raises the free
side of the cateh G above the cdges of the
notches F. Thus any key w hose neteh was
engaged with the catch is released and is re-
turned to its norinal position by the spring C'.
The electrical circuits are as follows 1C-
ferri ing particularly to Figs. 7 and 8: 1 and 2
are two telephone mstmments As the ap-
paratus at each telephone instrument is a du-
plicate of that at the other instruments, but
two dare shown for simplicity. In each of the
instruments, 1 is a telephone-transmitter, m
18 an 111d11et10n coil having the terminals m/’
m? to'its secondary coil, 2 is a' local battery,
and pis a self-interr uptmﬂ- electro-magnetic

‘bell, which sServes as an electric call for the 1n-

strument It is immaterial whether a single
receiver be used for speaking and hem'mn' or
a regular telephone instrument comprising a

The 10We1* QI

Ine

¢
i
1
i
4

T'he lower: gide

of the Seoondm y ¢coil.:

When the;
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transmitter, a receiver, and an electric call;
{ but as thelatter arrangement is usually the
| best the device orinvention is represented as 70
appliedtoa. eyetem eontmmnﬂ eueh telephone; SN
-1113131 uments. | .

T RS S Sf‘ are electrical eenduetem, of

‘& third instrument, which is not represented

for the reason abeve stated.
ﬁ-el_le]?at;(}l"; or battery, one pole of which is con-
neCted electrically with the bar-terminals It
each instrument and the: 0t11e1'= pele W 1t]1f
Lhe return-conductor T. .
- One terminal of the eleet1 ¢! e,.;Lll in eaeh m-é |
fstrument 18 eenneeted with ‘the return-con- : -
ductor T, and the other términal is connected =
| eleetrleelly with the contact ¢, with which the
telephone- -hook makes contact when the hook
‘is depressed by reason of the telephone-re-
gelver being thereon. .

{118 an eleetrie

.“ﬁhICh T serves as a retm*meelduetel forall -
the telephones of the system. Branch elec-
trical conductors lead from the main:-conduecs:
| tors to the telephone instruments. SEEE
is made by conductor 5° for connection with
The hook | |
j, ‘which

Provision

oo
The telephone-hookin '+

~each mstl'ument is connected electrically with -
‘the particular wire for thatinstrument. For
‘example, the hook in instrument 1 1s con-
nected with conductor S, the hook in instru- -
‘ment 2 is snnlaﬂv eenneeted wﬂ:h cendueter}
fS"'an{lseen |

One terminal of the telephene-1 eceiver in
aeh instrument 18 connected electrically

1 with the return-conductor T, and the etheﬁ
terminal is connected with the ‘termmcﬂ MmE
The terminal m of the
‘secondary is connected electrically with the =
cuides U 0’ and in this way with the keys,

which are thus in circuit with their respec-
tive telephone instrument. The terminal m'
of the secondary is also connected with the
contact 7.

The primary of the induection-coil m, the

transmitter 1, and the local battery N0 are
111(3111ded in a local circuit having two con-
tacts 7 7'.  This circuit is 1101111&11? open ab
the (30111::«:1-018, but when the telephone-hook is
elevated by the removal of the receiver the
two contacts are electrically connected by the
hook and the circuit is closed. One of the
spring-terminals in each instrument is con-
nected with a particular conductor. Tor ex-
ample, all the terminals D’ are connected
with conductor S8’ and thus with instrument
1, the terminals D* are connected with con-
ductor S? and thus with instrament 2 2, and so
on, the other terminals being connected with
a, pa.rticular instrument. There is no spring-
terminal in instrument 1 connected with con-
ductor §', nor in any of the other instruments
18 there a spring-terminal connected with the
conductor for thﬂ,t particular instrument, for
such a terminal would be useless, as it is ob-
Vious no one WOlﬂd desire to call up his own

| Instrument.

The operation of communicating between
two instruments is as follows: Suppose for
example, a person at instrument No. 1 wishes

100 ;
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to speak with some one atinstrument 2.

The shaft of this key presses the
spring-terminal D? against the bar-terminal E
and thus establishes a current through the
eleetrie call p in instrument 2. The current
causes the bell to ring and notifies the person

~ there that some one desires to speak with

TGO

him. The current which has been established
has the following course: from the positive
pole of the battery ¢ along conductor R to the
terminal bar E, through the spring-terminal

- D2 conductor S%, to and through the electric
- eall, thence back to the negative pole of the
1¢ battery by the conductor T.  On removing

20

pressure from the key 2 the spiral spring C
moves the end of the key-shaft away from
the terminal bar E fill the further movement
of the key is stopped by the engagement of

the cateh G with the noteh F in the key-shaft.

The above-described circuit through the elec-

tric call is thus opened and the bell stops
ringing; but the spring-terminal still re-

mains in contact with the end of the key-
shaft. - e o

- When the persons at both instruments re-
move the receivers from the telephone-hooks
J, the hooks are raised by the springs j and

-~ move off the contacts ¢ and onto the contacts

rands’. Thisopens the circuits through the
electric calls and closes the local transmitter-

~ cireuit, and also connects the terminal m’ of

40

the secondary with the telephone-hook. A

eireuit for talking between instruments 1 and

2isthus established, asfollows: starting from

' of the secondary coil of instrument 1,

through the guides b b/, key 2, spring-terminal
D2, conductor S*% telephone-hook J, contact
», to and through the secondary coil of in-
strument 2, thence through its telephone-re-
ceiver O to the return-conductor T, through
the receiver O in instrument 1, and thence to
the other terminal m?® of the secondary coil
in instrument 1, from which the circuit was
first traced. ‘YWhen the conversation 1is fin-
ished and the receivers are hung upon their
hooks, the consequentdepression of the hooks
causes the pawl on each hook to turn the trip-

Nlever and thus raises the lower end H of the

50

55

lever. The lower end of the lever in turn
lifts the cateh G out of the noteh in the key
2 wwith which it had been engaged. The key
is thus released and returned to its normal
position by the action of the spiral spring C'.
At the same time the spring-terminal D= re-

sumes its normal position against the insulat-

ing-bar d and out of contact with the key.
The depression of the telephone-hook also

opens the circuits through the contacts r ¢

6o

and reéstablishes the eircuit through the elec-
trie call. o |

I elaim as my invention— |

1. Atelephonesystem comprising telephone

instruments included in elrcuits between &

return-conductor and a set of spring-termi-
nals, each instrument being connected to a
separate spring-terminal; a generator of elec-

He |
~presses in as far as it will go key 2 on his in-
strument.

tricity, one pole of which is connected with

the return-conductor and the other pole with

a bar-terminal in open-circuit relation with.
the set of spring-terminals; and a telephone

instrument included in a circuit between the
return-conductor and a set of normally open
circuit-closing keys, having a separate key

for each spring-terminal of theset, thespring-

terminals being so located that a key when
moved from its mormal position closes suc-
cessively the circuits between the said key
and a spring-terminal of the set and between
the said spring-terminal and the bar-terminal
which is connected with the generator of elec-
tricity, and electric calls in circuits which
are normally open between the bar-terminals
and the spring-terminals.

2. In a telephone system, the combination
of movable keys provided with springs whose
tension keeps them in their normal position;
spring-terminals, one located in the path of
each key which is normally out of contact

with the said terminal; a bar-terminal cross-
ing the paths of the spring-terminals; a cateh
which engages with the keys when they are

8o

GO

in contact with the spring-terminals and the

spring-terminals are not in contact with the
bar - terminal; means for disengaging the
cateh from the keys; a telephone instrument
in eircuit with the keys and a return-con-
ductor; other telephone instruments in cir-
cuit with the return-conductorand the spring-

terminals, each instrument being connected

to one of the terminals; and an electric gen-
erator, one pole of which is connected elec-
trically with the return-conductor and the
other pole with the bar-terminal, and electric
calls in circuits which are normally open be-
tween the bar-terminal and the spring-termi-
nals. |

3. In a telephone system, the combination
of movable keys provided with springs whose
tension keeps them in their normal position;
spring-terminals, one located in the path of

each key which iz normally out of contact

with the said terminal; a bar-terminal cross-

ing the paths of the spring-terminals; a catch

which engages with the keys when they are

in contact with the spring-terminals and the
spring-terminals are not in contact with the

bar-terminals; a lever connected with a tele-
phone-hook and adapted to disengage the
cateh from the keys when the hook 18 de-
pressed; a telephone instrument in ecircuit
with the keys and a return-conductor whose
telephone-hook operates the lever for disen-
cgaging the said catch from the sald keys;
other telephone instruments in circuit with
the return-conductor and the spring-termi-
nals, each instrument being connected to one
of the terminals and an electric generator,
one pole of which is connected electrically
with the return-conductor and the other pole

with the bar-terminal, and electric calls mn

05

100

1CE

ITO

IID

120

125

circuits which are normally open between the

bar-terminal and the spring-terminais.
4. In a telephone system, the combination
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‘of telephone instruments, included in eu*emts
“between a return - conductor and a set of

nected to a separate spring-terminal; ‘a gen-
erator-of electricity, one pole of whichis con-|
nected with the return-conductor -and the

‘relation with the set of spring-terminals;
telephone instrument included in the-circuit
between the return-conductor and a set of

the said spring-terminal andthebar-terminal ;
which is connected with-the generator of elec-.
tricity; and‘a catch edepted 10 engage Wlthi

]

spring-terminals, each instrument being con- !

other pole with a bar-terininalin open-eircuit

normally open -circuit-closing keys provided |

with springs which tend to keep them in-their:
‘normal ‘positions-and having a separate keyE

for each spring-terminal of the set, the spring- !
terminals being so located that -a key when:
moved from 45 normal ‘position ‘closes -suc-.

cessively the circuits between ‘the said key:
and a spring-terminal of the set and between !

and retain any key which ‘is moved into the:

positioninwhich it closesthe circuit'between |
(itself and a ‘spring-terminal -of the 'set, end
~electrie calls in circuits which -are normally
open'betweenthebar-terminaland the spring-

~terminals. = 1

__ .,

40
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-said Spl’-'mn'-termmel and -the bar-terminal;

tricity; a catch edepted to engage with and,

sisting of a movable hook and aleéver-whereby.
‘the movement of the -hook when the receiver.
of ‘the telephone in eircuit with the keysis:
placed thereon moves the cateh out of- en—;
‘gagement with the keys, and electric calls in!
circuits which are normally open 'between the’
bar-terminal-and the spring-terminals. i

5. In a ‘telephone syetem the: eombmatlon'

of 'telephone instruments included in-circuit:
between ‘a return - conductor and a set ef

spring-terminals, each instrument ‘being’con-!
nected to:a seperete spring-terminal; a D*en--

eratorof eleotrlelty onepole-of “which is-con-
nected with ‘the réturn - conduector and ‘the.
“other:pole with a bar-terminal in 0pe11-<31r6111t‘._
relation with the set of spring-terminals; a!|

telephone instrument included in -a éireuit;

between the return-conductor and a set  of:
normally open circuit-closing keys prowded

with springs which tend to keep them in-their!

normal positions and having a separate keyg
foreach spring-terminal of Lhe set, the spring-:
terminals being so located that a key when
1moved from its: normel position ¢loses succes-;

sively the circuits between the said key and:

a spring-terminal of the set and between ‘the!

|

which is connected 'with the generator of elec-|

retain anykey that is moved into the position.
in which ‘it -closes the circuit between itself!
and a spring-terminal of the set; and: meen&

for automatically disengaging ‘the-catch'from!|:

the keys after a conversation 1s-finished: eon-i

6. In a telephone system, the cemblnatmn

-of movablekeys provided with springs: WhOSGF
tension keeps them:in their normal position;
‘terminals, ‘one ‘located in the path of each:

—arn A mr

key whichis 1101*111&113: out of contact with the

said terminal; acateh which engages with the

559,874

keys when they-are moved into contact with
theterminals; ‘a'pivoted lever adapted to dis-
engage the catch from the keys when caused
to ‘turn-on its pivot; a telephone instrument
having a pawl-en its hook which, when the

hook is depressed, engages unyleldingly with

the lever 'and causes it ‘to turn and when the

a il hookiselevated engagesyleldinglytherewith,

the said 1nstrument bem o in-cireuit with the

7e

75

keys‘and-areturn- eendueter and other tele-

phone instrumentsin circuit with the return-
-conductor and theterminals, each instrument
being-connected to:one of ithe terminals.

of :sliding keys, pmwded with springs whose
tension keeps them in their normal position
and having shafts with notches therein, the

‘shafts’beyondthe notches beingtapered; ter-

‘minals, ‘each in-circult with a Seper&te tele-
phone instrument and located in the- path of
one-of the keys which is normally out-of con-
tact with the:said terminal; -a pivoted catch
whose free side rests. 'norm&lly upon the ta-

pered parts of the shafts, but which engages

with the notches when the keys are moved S0

nals; ‘a piveted lever-having an upper and a
Jower -arm; ‘the lower arm belnn' 1under the

free side of the catch and the upperarm:being

provided :with-a projection; and a teleplmne
instrument having a telephene-hook with a

pawl thereon Wthh when ‘the hook is de-

‘pressed, engages unyleldmn'ly with the pro-
jectionand. pushes theupper arm of thelever
ito one ‘side -and, when ‘the hook is elevated,
engawes yieldin ﬂ‘ly ‘therewith.

In-a‘télephone system, the combination
-of movable Kkeys; spring-terminals, one lo-
cated in the:path of ‘each key-and normally
in open:circuit relation therewith; means for
keeping the spring-terminals in -alinement
ceonsisting -of an insulating-bar located be-
tween' the keysand:fthe seld terminals; a tele-
phone instrument :included -in a circult be-
‘tween ‘the -keys and:a return-conductor; and
other télephone instruments included in-cir-
‘cuits between the return-conductor and the
‘spring-terminals, each ‘telephone being con-
nected toa seperete ‘terminal.

9. In a telephone system, the combination
of ‘movable ‘keys; spring-terminals, one lo-
cated -in the path of-each key; a'bar-terminal
-erossing the paths of:the spring-terminals; a
teélephone instrument in circuitwith the keys
and-a return-eonductor; other telephone in-
‘struments in circuit with the return-conduc-
tor and the spring-terminals, each instru-
ment being eonnected to one of the terminals
“and: hevmﬂ' an electric call in1ts circuit; and
an electrle ogenerator, on€ pole of which 1is
electrically conneeted with the return-con-
ductor and the other -pole with the bar-ter-
minal.

10. In a telephone system of -any number
‘of stations and -having an electric call and
‘telephone at each station, electric generators
for the electric circuits of ‘the calls and tele-

30
7. Tn a telephone system, the combination

gO

| ‘that the:shafts arein contact'with the termi-
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phones, spring-terminals at each station, and

a bar-terminal in the path of the spring o-tor-

‘minals for closing the circuits of the electric
calls, when the sm*ings are brought in contact
with the bar, and key-terminals movable to

and from the Splinfr-fermina]s, the said keys

‘and springs being in cireuit with the tele-

phones, and circuit-closers governed by the
telephones for opening and closing the cir-
cuits thereof.

il. In a telephone system of several sta-

tions, a switchboard at each station both for

3llmg another station and effecting tele-
phonic communication therewith, (301181‘3131]]0
of terminals movable to and fr 0, splmn-tel-

(a1 {

minals in the paths thereof, a single bar-ter-
minal in the paths of all the springs, a single
cateh, so located as to refain any key on ts
1etum movement in contact with one of the

springs after the latter has left contact with
the bar, a device controlled by the telephone,
for ‘tmppmﬂ' the cateh, for the purpose as set
forth, of permitting the key to return to its
normal position, and a clrcuii-closer con-

20

trolled by the telephone for closing the cir- 25

cuit thereof. |
WALTER Ir, TAYLOR.

Witnesses:
JAS. A. DOUGLAS
R. HAROLD bTREET
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