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fo all whom it may concern:
‘Be it known that we, WALLACE A. STIL-

the United States, residing at S.%Lllna, in the
county of Saline and State of Kansas have
invented certain new and useful Improve-

- ments in Telephone Signal Systems; and we
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dodeclare the folloWing to be a full, clear, and
exact description of the invention, such as
will enable others skilled in the art to which
1t appertains to make and use the same.

- Our invention relates to improvements in
telephone signal systems in which a series of
subscribers’ or sub stations are connected
with a central station, and the obJect 18 to pro-

vide a simpleand reliable means wher eby any
one subscriber can connect his telephone with
‘any other subscriber at will.

To this end the invention comprises a cen-
tral office in which is located aseries of switch-
boards, one for each distant or-subscriber’s
station, a palr .of conductor-wires leading
from each board to each of the other switch-

- boards, one of these wires terminating in a
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spring-contact which nﬂrmally contacts with
one of aseries of shoes which are connected by
a common conductor and also connected to a
unison-post which is normally in contact with

a rotating contact-arm having a ground con-

nection throunh the corr espondmﬂ'telephone,
and the other wire of each pair leads from a
fixed contact-post located in the path of and
adapted to be engaged by a spring-contact

“carried by said rotatmg contac’n-arm as will
be hereinatter more fully described, and par-

ticularly pointed out in the claims.

In the accompanying drawings the same |

reference-numerals indicate the same parts
of the invention.

Figure 1 is a diagrammatic view of our im-
proved signaling system showing the same
arranged for four substations or'subscribers,
the instruments all being set at unison. Fig.
2 is a similar view in which station No. 2 is
connected for ordinary communication with

- station No. 4 and station No. 1 is connected

for confidential communication with station
No. 3. Fig. 3 is afront elevation of the sub-

scriber’s signal-switch., Fig. 4isadetall view

of the rear face of the switch-disk. Fig. 5 is
a top plan view of the signal-switch., Fig. 6

' same.
WELL and ALEXANDER BARNECK citizens of |

[ Fig. 7 is a transverse vertical section of the
Fig. 8 is an end elevation, partly in

section, of the signal-switch. Fig. 9isa front

tiguous face of the chf:.k 33, carrying the con-

_taet—pomts through which commumcatlon 1S -
~established between the stations.

-1 represents a base-plate, and 2 and 3 the
integral vertical standards, in which is jour-
naled a horizontal shaft 4. o represents a
sleeve loosely mounted on said shaft, and
about midway ofits lengthitisformed withan
integral depending arm 6, on the lower end of
which is secured an ar mature 7 , provided with

‘the usual adjustable retractile spring 8, and

9'is" an electromagnet in communication with

the binding-posts 1012, 13 represents a hori-

zontal lever fixed on the outer end of said

| sleeve, its free end being adjustably limited

in movement by the adJustmn*-sclews 14 15
in the standard 16.

17 represents a pawl pivoted on the side of
the lever 13 and held in contact with the

_teeth on the ratchet-wheel 18 by a spring 19.

This ratchet-wheel is adjustably secured on
the shaft 4 by a set-screw 20, and each im-
pulse of the magnet moves the ratchet-wheel

55

- elevation of the signal-switch, taken on the
line @ a of Fig. 8. FIU‘ 10isa detaﬂ perspec-
tive view of the rota,tmﬂ' arm 27 and the con-
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one tooth throuﬂ'h the medmm of the lever

13 and pawl 17.
20 is the usual retaining-pawl, pivoted on
the standard 2 and held in contact with the

ing to prevent any back motion.

22 represents a short hor izontal arm fixed
on the inner end of the sleeve 5, and to the
outer end of said arm 18 'pivoted the upper
end of a.connecting-rod 23, the lower end of
which is pivoted to a pawl 24, fulerumed on
a bracket 25, integral with the standard 3.
The inner free end of this pawl engages the
teeth on the ratchet-wheel 26, ﬁxed on the

shaft 5, and the teeth on this ‘ratchet-wheel

incline in the reverse direction to those on
the ratchet 18, the office of the ratchet-wheel
26 and pawl 24 being to prevent the shaft 5
from moving more them one step ahead at a
time when the armature 7 is operated.

The inner end of the shaft 5 ploJects
-through the standard 3, and on this project-

~is a plan view of the transmitting-switeh. | ing end is mczmnteda,ladla,l arm 27, being ad-

' ratchet-wheel 18 by a spring 21, its office be-_ _
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~ Justably secured in place by a set-screw 28, |
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and 2.

and 1its outer end is provided with two con-
tact-springs 29 30, the arm 27 and shaft 5 be-
Ing in electrical eonnectwn with the binding-

post sl on the base 1 through the contact-
spring 32,

33 represents a fixed veltleal disk of f—my
suitable non-conducting material, the face of
which, contiguous to the arm 27, being. pro-

vided w113h an annularseries of contaet—pemts |

each member of the series consisting of
points—viz., a spring 34, a shoe 39, fmd 4
post 36, the spring and the post being loeated
in the path of the contact-springs 20 and 50,
respectively, and in their normal position the

39. The number of the series of contact-

points on the disk 33 is the same as the num-

ber of teeth on the ratchet-wheels, which also
corresponds to the number of subst&tlons in
communication. There is also a single post
37, which is termed the ‘‘unison- post > on

whleh the arm 27 rests when the instrument
is not in use.

In the sectional view shown in Iw:r S it
will be seen that each spring 34 is eonneeted
to a post or rod @, which extends through the
disk 33, and its OppOSIte end is pr 0V1ded with
a conductor b, which corresponds to the con-
ductor 34" on the first instrument in Figs. 1
The posts 36 also extend throuﬂ*h the

- disk, and their opposite ends are eaeh pro-

35

vided with a conductor ¢, which corresponds
to the conductor 352 on the first instrument

in KFigs. 1 and 2.
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The unison-post 37 is connected by a rod
37 with the ‘‘ common conductor” 54, so called
because it is connected by the rods 35’ with
one of the shoes 35 on the face of the disk 33.

Referring to Figs. 6 and 7, which represent
the trensmlttmﬂ‘-smteh 3818 a non-conduct-
ing disk pwxnded with an annular series of
contaet points 39 in electrical connection with
a common conduector 40, and 41 is g Spring-
lever mounted on a central post 42 and in
electrical connection with the conductor 43,
the lever being adapted to swing around on
the eontact—pomts 39 and open and close the
circuit as many times as there are contact-
points on the disk 38, and when said lever 41
i1s at its normal pesition its point of contact
rests on the disk between the last and the
first contact-point—say No. 1-——thus leaving
the circuit at 1ts end of the conductors 40 end
43 open.

Referring to Fig. 1 the lern'e numerals 1,

-2, 3, and 41nd10ate the four substatlons or

60

subsenbers telephones, and 1’ 2’ 3’ 4 repre-
sent the respective signal-switches located in
a central office. Each telephone is connected
with the arm 27 of its respective signal-switch
by a single conductor, as 44, 45, 46 and 47,
reepeetlvely, and with: the e&rth by a ereund-
wire 48, 49, 50, and 51. Fach transmntmﬂ'-

switch 38 likewise has & ground-wire 40 40’_
40° 40°, respeetwely, and a line-wire 43, 43',

" |

‘bearing against the end of the |
-shatt o, as shown in Fig. 8.
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43%, and 433, which is in communication with

the Inaﬂ'net 9 of its respective signal-switch

in the eentlal office, the elr'eults of which
are completed thr ourrh & common conductor
52 through the common battely 53 to the
oround.

The series of shoes 35 on the face of the

disk 83 on each instrument are connected to

conducting-rods 35’, which extend through

sald disk and connect to a common conductor
54, fixed on the back of the disk 33. This
common conductor 54 is simply a metallic

ring, to which-the rod 35’ from each shoe 35

is soldered. The unison-post 37 of each in-
strument. 18 likewise connected to said com-

_ _ “mon conductor 54 on the same instrument.
spring 94 18 always in contact with the shoe |

By referring to Figs. 1 and 2 it will be seen

that the first post 36 on the first instrument

is connected by a eonductor 35% with the first
of the series of springs 34 on the second 1in-
strument, and the contiguous spring 34 on
the first 1nstrument is in electrical connec-
tion by a conductor 34" with the first post 30
contiguous to the first spring 34 on the sec-
ond instrument. The second post 36 on the
first instrument is connected by a conductor

| - 07 with the first spring 34 on the third instru-

ment, and the contiguous spring 34 on the
firgt 1instrument is electrically connected by

a conductor 56 with the first post 36 contigu-

ous to the first spring 34 on the third instru-
ment.
ment 1s connected by a conductor 58 with the
first spring 34 on the fourth instrument, and
the corresponding spring. 34 on the first in-
strument 1s connected by a conductor 59 with
the first post 36 on the fourth instrument.
The second post 36 and its spring 34 on the
second instrunment are similarly connected by
the conductors 60 61, respectively, with the

second spring 34 and post 36 on the third in-

strument, and the third post 36 and spring
34 on the second instrument are connected
by the conductors 55 55, respectively, with
the second spring 34 and post 36 on the fourth
instrument. The third post 36 and spring 34
on the third instrument are connected by the
conductors 62 and 63, respectively, with the
third spring 34 and post 36 on the fourth in-
strument, and so on throughout the remain-
der of the series. Thus, for instance, the
connection between any two instruments, say
one and two, 1s as follows: 34/, 56, and 59
connect with each of the contacts 34 at one,
and the wires 35%, 57, and 55 connect the post
36 with the post 36 at two, three, and four,
and the common conductor 54 (shown in
dotted lines) connects all the shoes and post
37 at each Instrument. This arrangement

gives two independent conductors betweeu

eeh pair in the series, and by referring to
Fig. 2 it will be seen that No. 2 has moved
his transmitter-switch to the fourth post.
This means that he has closed and opened his
transmitter - switeh circuit four times and
consequently sent four impulses throngh his

signal-switch magnet 9 four times and moved
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the arm 27 to the fourth contact-point, as
- shown, and in so doing the contact-spring 29
| on said arm rests on the spring 34 in contact
-+ with it and at the same time breaking its con-
| tact with 1ts shoe 35.

on the arm 27 is also in connection with the

‘The contact-sprmﬂ‘ 30

post 36 immediately below said shoe.  The

condition of affairs now is that No. 2 has es-
tablished a cireunit over his wire 45, arm 27,
and spring 50 with the post 36, and thence'
over the wire 55 to the second sprmo* 34 on
No. 4 instrument and through said spring to
its shoe 85, thence through the common con-
ductor 54 to the unison- post 37, through the
contact-spring 30 on the arm 97 to the wire.

47 to No. 4’s telephone, and thence through

~wire 51 to the ground, which places Nos 2
and 41in c1rcu1t for ordmary conversation, for

while No. 2

18 cut out from all the other in-
struments No. 4’s telephone is still connected

to the common conductor 54: on his signal-

switch, and eonsequenﬂy if any other sub-

SCT 1ber were to switeh onto No. 4 he would

then be in the same position as No. 2 and in
communication with Nos. 4 and 2 as well.
By referring to Fig. 2 it will be seen that

Nos. 2 and 4 are in communication, as above
indicated, for 01d1nary conversation, and in

stantions—as Nos. 1 .and 3, for exam ple—-&re
connected for con: 1dent1a1 O‘r secret communi-

cation—that is, No. 1 moves his signal-trans-
mitter, and consequentb the arm 27 of his
wna,l—sw:lteh three points, which connects

_the spring 29 on hisarm 27 with the spring 34

and the conductm 56 to the post 36 on No. 3’s

switch. No. 3 then moves his transmitter to

~ No. 1, which places the spring 29 on his arm

| 4o
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27 in contact with the spring 34 on his own
instrument and from that over the conductor
57 to the post 36 on No. I’s mstrumeut and

as the unison-posts 37 on each instru ment are

the only means of communication common to.|
all the instruments it follows that when the

arm 27 of a particular subscriber’s instru-
ment is off of its unison-post he can only be
communicated with by the subsecriber on

- whose line he is switched. Of course it will

beunderstood that when any two instruments
are connected, as above described, for con-
fidential conversation the current is split at
the switch-arm 27 and follows both conduc-
tors. As represented in the diagram in Fig.
2, 1t will be seen that No. I’s arm 27 is on the
conductor 56 leading to No. 3’s post 36 and
No. 3’s arm 27 is on the conductor 57 leading

to No. I’s'post 36, and as both of the arms 27

are off their respective union-posts 37 they
are both cut off from communication with all
the other instruments in the system.

Of courseit will be understood that when a

subsecriber is through talking he carries his

transmitter-switch &101111(1 130 the starting-
point, which bunn's the arm 27 of his instru-

trie circles,

" ment around to the unison-post, which places
“his instrument in position for communication
with all the others, and if two subscribers
‘have arranged their instruments for secret
communication both of course must restore
- their respective instruments to unison.

Having thus fully described our invention,

what we cla,lm as new, and desire to-secure by
Letters Patent, is— *

1. A telephone e*tchann'e system COMPTis-

ing a central office in whlch 1s located a series

of smtehbom ds, one for each distant or sub-

seriber’s Stthl()l] a pair of conductor-wires
leading from: eaeh board to each of the other
smtchboards, one of these wires terminating
in a spring contact-point 34 which normally --
contacts with one of a series of contact-shoes

35, which are connected by a common conduc-

-‘tor 54, and also connected to a unison-post 37

Whmh is normally in contact with a rotating

,conta,ct-a,rm 27 having a ground connectlon
through the corr espondmn* telephone, and the

other wire of each pair leading from a fixed

“contact-post 36 located in the path of and

adapted to be engaged by a spring contact-
finger 30 carried by sa1d rotating contact-arm
"’7 as and for the purpose set f01 the

. Atelephone-switchboard comprising two

connected IWltll each contact of one of the se-

ries, a series of wires arranged in pairs, the
ends of the wires of each pair terminating in

a contact in each series, a4 switch-arm mov-

05
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_seues of fixed contacts arranged in concen-. .
a common conductor normally -

95

ably secured relatively to the series of con-

‘tacts and normally electrically connected
| with the common conductor and permanently

connected through a telephone-station with
the ground, said sw1tch adapted to simulta-

'neouslv conneet with the contiguous ends of -
“any pair of wires in said series, as and for the
purpose set forth. -

3. Atelephone signal system compusmﬂ' an

LOO

105

electrically-oper ated switchhavingamovable

switeh-arm carrying two contact—pomts as 29

.and 30, and permanently connected through

110

a telephone—statlon with the ground, of a se-

ries of individual conductors &rranﬂ‘ed in
pairs, the contiguous ends of each pair termi-

nating in the path of said contact-points 29

and 30, one end of one wire of each of which
pairs is connected toaninsulated contact- -post
as 36, and the other wire to a contact-spring
as 34: normally in contact with a common con-
ductor as 54, said common conductor having
a normal ground connection through the
switch-arm, as and for the purpose set forth.
In testimony whereof we hereunto afiix our
signatures in presence of two witnesses.
- WALLACE A. STILWELL.
~ ALEXANDER BARNEOK
Wltnesses
F. A. BARNETT,
T. N BARNETT
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