| | 4 Sheets—Sheet 1..
C. E. SCRIBNER. -

TELEPHONE SWITCH BOARD AND PNEUMATIC SIGNAL THEREFOR.
No.266,320. - Patented Oct. 24, 1882,

(Model.)

NWidtriesses

St Lo . @44%

N. PETERS. Photo-Lithographer. Waskington. ©. .



(Model.) - | - R ' " 4 Sheets—Sheet 2.
C. E. SCRIBNER.

TELEPHONE SWITCH BOARD AND PNEUMATIC SIGNAL THEREFOR.
No. 266,320, ' Patented Oct. 24, 1882,

S — —) Fig3

(2 .. ’{Z
N |
.Br"'. 7’
-
a,y&/ .. FH
Lo ¢ p
;;;;;; 7
&
S o '
| ’b E |
721 - \ 5 N
[ 1II|.I T ) . 7’ -
| = 7
| I l 78
= E{ - iy
: 1
Py
T
il
LY
.w"f -
! %
| 7 Fig 9

Minc.@ses N\ " ‘ o ‘
Inv ent oz
//éégﬂ ' hnntey it

%wmkg __ [y Horge 12 Buie

N. PETERS. Photo-Lithogmpher, Washington, D. C.



(Model,) 4 Sheets—Sheet 3.

C. E. SCRIBNER. |
TELEPHONE SWITCH BOARD AND PNEUMATIC SIGNAL THEREFOR.
- No.266,320, , -~ Patented Oct. 24, 1882,

o - Lawentor

Wi nes 86‘55 Y —— = * Choales E Sevibner
PN ¥noamqar ' Byt o L .
o Y Lttt Aor 7, Tl
/%(M,%WJ j]l_l'.o'\'ne.\; | -



(Model.) - 4 Sheets—Sheet 4.
C. E. SCRIBNER. - -

TELEPHONE SWITCH BOARD AND PNEUMATIC SIGNAL THEREFOR.
- No.266,320. -Patented Oct: 24,-1882.

| 3
_hl_ |
| I
_ |
v S
|
Fﬁ? 11
&t&tﬁsm X . . Tvwenbo
A\ CRRVSNGRE \ 3\ Chas . Su'ilme\‘
MZ/@ @ | N .
‘l&ﬁl*\lﬁ)\ |

N. PETERS. Pholo-Lithographar, Washinglon, D. C.



'NITED STATES PATENT OFFICE.

CHARLES E. SCRIBNER, OF CHICAGO, ILLINOLS, ASSIGNOR, BY MESNE ASSIGN-
MENTS, TO THE WESTERN ELECTRIC COMPANY, OF SAME PLACE.

TELEPHONE SWITCH-BOARD AND PNEUMATIC SIGNAL THEREFOR.

SPECIFICATION forming par{: of Letters Patent Wo., 266,320, dated October 24, 1882,

Applicatioﬁ filed January 7, 1881,

(Model.) Patented in T

neland November 29, 1879,

To all whom 7t may concern.:
Be it known that I, CHARLES Ii. SCRIBNER,

a citizen of the United States, and a resident
of Chicago, in the county of Cook and State

g of Illinois, have discovered certain new and
nseful Improvements in Pneumatie Duplicate
Switch-Boards for Telephone-Exchange Sys-
tems, of which the following is a full, clear,
concise, and exact description, reference being

10 had to the accompanying drawings, forming a
part of this specification.

A telephone-exchange system consists of
many subscribers with-lines running to a cen-
tral office, where one-subscriber’s line may be

1z connected with the liné of any other subseriber
by an attendant switchman. When the sub-
scribers increase so that a single attendant
cannot do the necessary switching, duplicate
switch-boards are provided and an attendant
20 placed at each of them. .

My invention relates to the connections of
the lines upon the several switeh-boards, and
is designed to prevent confusion by showing
the attendant at a given board the lines that

25 are connected at other boards. By the use of
my invention each attendant notifies all the
others automatically when he makes or breaks
a connection.

In the drawings, Figure 1, Sheet 1, is a front.

3o view of a switch-board, which may be of any
size. Ifig.2 is a rear elevation of a portion
thereof. Iigs. 3 and 4 are enlarged sections
thereof, reSpectively upon dotted lines # x and
yy. Fig.5is a top view of the magnet and

35 valve.
valve on lme 2z, INg.Tisa detail view of the
piston and connecting-rod of the valve., Iig.
8, Sheet 2, shows the pneumatic tubes and the
clrcmtb connectnw the battery and magnets

40 with the circuit- closers or keys on the differ-
ent boards. Ifig. 9 is a section of the valve of

~ the magnet at the right of Fig. 8. In Ifig.
the valve is ciosed, while in I‘lg 9 the pls‘ron
is down, leaving the valve open.

In the drawings, Sheet 3, I‘]ﬂ 10, I have
shown front elevations of p01 tlons ot three
switeh-boards with series of bolts for two sub-
scribers’ lines and two targets, one target for
each line or series of bolts, Xig. 11, Sheet 4,

45

- 5o shows rear elevations of portions- of three |

I'ig. 6 is an enlarged section of the |

| switch-boards with two teiephone-lines con-

necting with the two series of bolts. The local
circuits through the relays are also shown.
The pneumatic tubes may bearranged and con-

nected as shown 1n Fig. S.

In Fig. 1 I haveshown four bolts, A B CD,

on a switeh-board. Iiach bolt belongs to a
single subscriber, Thus each subsecriber’s line
is connected with an independent bolt on each

of the boards. We will suppose that the sub- 6o
scriber whose line is connected with bolt 'C
has notified the central office that he wishes to
tallkk with the subseriber whose line is connect-

ed with bolt B. The problem 1s to notify at-
tendants at other duplicate boards when the 63
bolts C and B are connected, and thus prevent
confusion. This is done automatically, as
shown 1n Fig. 8, in which A is the rear of a
bolt, and B the section of a bolt on line y y ot
IMig. 1. Said bolts A and B, we will say,areon 4o
the first switch-board. The subscriber who 1s |
connected with bolt A of the first board is
also connected with bolt A’ of thesecond board,
and likewise the subscriber who is connected

‘with bolt B of the first board is also connected 75

with bolt B’ of the second. DBolt B/ of Fig. 3
is a section, as shown by line x 2 of Fig. 1. 1
have provided a spring, a, and contact-points
b b near each bolt, as shown,

All eontact- pomt&, b b of the system are con- 8o
nected with line d, which connects with one
pole of thelocal b%tery ‘Corresponding bolts
on the different boards—that is, the series of
bolts ot a single subscriber’s-line—have their
springs « connected with the coils of an electro- 85
magnet which operates a valve. Thusin Fig,
8 the springs « « of bolts A A’ are connected
with magnet M by wires ¢ ¢, which unite in
wire ¢', which passes through the coils of the
magnet of the relay to the common return-wire
1 of the battery.

The lines L/ and 12 of two subscribers are
shown in Ifig. 11 connected in the usual man-
ner with their respective series of bolts AL A/ A?
and I3 B/ B from the rear of the Swibch-boards
in. one of the well-known ways.

The “bolts” (shown in the drawings) consmt
each of a metallic plate fastened on the front
of the board by a bolt which projects at the
rear, so as to aitford conncction for the tele- zoo
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phone-line.
with a single bolt on each duplicate switch-
board.

Any two subscribers’ lines may be counected
for conversation upon either board by means
of flexible cords provided with terminal plugs
in the usnal manner. I prefer to construct the
bolts with two plug-holes each, so that two con-
nections may be made at the same time with
any given line, as occasion may require.

The springs « may be in the form of horse-
shoes, as shown.
each 18 attached rigidly to the board.

The rubber pins o are attached a short dis-
tance from the upper ends or heels of the
springs by means of screws «/. The contact-
points b b consist of metalli¢ pieces, which pro-
jeet over the springs a. When a plug 18 1n-

serted in a plang-hole, the point of the plug

comes against pin o, and the spring « 1s thus
brought into contact with its opposing poiut b.

The valve I of each relay is operated by the
relayv-lever, which is attached to the piston.
When the battery-circuit is closed through the
electro-magnet of arelay, asis well Ln(:m n, the
poles attmgt the armature, which carries Wlth
it the lever of the relay. The valve is thus
held open, as shown in Ifig. 9, as long as the
battery - circuit is closed through the relay.
The lever of the relay is carried back by a
R[)Il]] o,1n the usual manner,as soon as theplug
is removed and the circuit Of the relay broken,.
The valve of the relay is thereby closed, as
shown in Ifig. 6.

In Fig. 10, Sheet 3, instead of a target for
each bolt, I have placed single targets, one for
each subscriber’s line, or series of bolts on an
annunciator-board in sight of the operators ot
all the boards. The local-circuit connections
are indicated for one series of bolts by dotted
lines.
erates a single target. The local circuit of the
relay of the first series of bolts 1s shown closed
by the plug inserted in bolt A, Ifig. 10. The
valve of relay M’ 1s thus opened and the press-
ure of the air in the pneamatic tube raises the
target ¢/, as shown,

As shown in the othierr figures of the draw-
ings, near each bolt 1 placde a target or imdica-
tor, g, attached to a piston, &, The piston 1s
inclosed within a cylinder, 7.

A pneumatic tube, connected with a tank
which contains air under pressure, passes to
the valve of each of the magnets, and thence

branches to the cylinders of all corresponding

bolts—that 1s, the cylinders of the bolts whose
local .cireuit is connected with the relay that
operates said valve. Thus in Fig. S tube &
passestovalvel,and thence,astubem,branches
to the rear of the first and second boards and
connects with the qhnder&; of bolts A and A’
of said Kig. S.

The local wires e ¢ may be conveniently run
within the tubes. Suppose any subscriber—
for example, the one connected with bolts C C/,

&e.~—has asked the central office to connect

The lower portion or toe of

the magnet.

The pneumatic tube of each relay op-

IZach subsecriber’s line is provided | with bolts B B/, &e., and let the connection
‘be made at bolt B, Fig. 8, of the first board.

The attendant inserts a plug at the end of a
conducting-cord in bolt C, (not shown in ¥ig.
8,) and plug n at the other end of sard con-
ducting-cord in said bolt B, asshown. In Fig.
4 the pluﬂ is shown just entering tbe plug-
hole. Plug n presses against a pin, o, which
should be a non-cond uctor , projecting mto the
plug-hole from the spring a. Spring « 1s thus
bent or sprung back and touches contact-point
h. Thelocaleireuitis thusestablished through
magnet N as follows: from the battery by
line d, which connects all points, b to spring
« of bolt B, and thence by line p p’ through

magnet N, and to the common return-wire f of

the battery. Thus when a plug 1s 1inserted in
any bolt the local circuit is established through

and the valve of the pneumatic tube connect-
ing with the cylinder of said bolt and 1ts cor-
1espondmﬂ bolts is opened, and the atr under
pressure forces itself into the cylinders of the
series, and the pistons of the cylinders are
driven out, and a target 1s brought to view
near each bolt of the series, as shown near
bolts I3 and B’/ of Iig. 8. Thus, as indicated
in Ifig. 8, when the local circuit is established
and the valve I of magnet N opened by the
movement of the armature-lever, the air passes
throngh tube ¢, (see Iig. 9,) as indicated by
the arrows, passing through the valve, and by

tube 2 and its branches s ¢ to the cylinders of

bolts B B’. - In case there are three boards or
four the tube is branched in the same manner
to each of them. The target or piston-rod ¢
moves freely through the rubber packing « in
the cylinder.,

The upper end of the piston /18 concave, so
that its projecting circumference, when forced
against the rabber packing, renders the cylin-
der alr-tight as long as the pressuare continues
from bLelow. When the pressure is removed
the air finds vent around the piston-rod ¢ and
the piston falls to its normal positon. In Fig.
1 I have shown a shield, ¢, attached to the pis-
ton-rod ¢, which, when the line of bolt D is in
use at another bmrd covers the plug-holes of
bolt D.

As heretofore described, and shown 1n Ifig.
10, instead of a target on each board near the
bolt of each line, & single target or indicator
for each line may be placed 1n sight of the op-
erators of all the boards upon an annunciator,
in which case the pneumatie tube of each re-
lay, instead of branching, runs directly frotn
the valve of its relay to the eylinder of its in-
dicator upon the annunciator-board.

Instead of the pneumatic tubes for operating
the indicators, I have used the electro-magunets
to operate directly visual signals., The signal
of each magnet is placed 1n sight of all the

boards, and may be of any well-known form.

One position of a signal would indicate that
the line which 1t represents 1s in use and an-
other position of a signal that its line is unoc-

his line with that of the subscriber counected | cupied,

The armature-leveris thus moved
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There are various methods of connecting sub-
scribers with the central office. One system
provides an independent line for signaling the
central office, In another system each sub-
scriber is provided with a complete metallic
circnit. The ordinary method consists of a
line grounded at the subscriber’s station, ex-

tendmﬂ‘ to the central office through a sw 1tch |

and an annunclator to ground. Whatever the
method or combination of methods used, pro-
vision must always be made for connecting
any two of the subseribers upon each or elther
of the two or more duplicate boards. My sys-
tem may be readily applied to any of the well-
known methods, with such modifications as
would snggest themselves to any mechanic ac-
quainted with electrical apparatus.

I claim—

1. In a telephone-exchange system, the com-
bination of two or more switch-boards, with
each of which the subseriber’s lines are con-
nected, and local circuits—one for each sub-
scriber—which areantomatically closed or bro-
ken as the telephone-lines are connected or dis-
connected, each of said circuilts operating one
or more indicators, whereby the attendants
may readily ascertain what lines are in use, sub-
stantially as set forth.

2. The eombination of two or more switeh-
boards to which the telephone-lines are con-
nected, and a local cireunit for each telephone-
line, and means, substantially as deseribed,
whereby an indication is automatically made

when a connection is formed upon either of |
the boards, substantially as and for the pur-

pose spemﬁed

3. A local circuit whieh 1s closed through a
magnet when a plug is inserted in a bolt or
switch of a given series on the switch-boards,
sald magnet being combined with a valve in
a pneumatic tube, said pneumatic tube being
connected with one or more targets, substan-
as and for the purpose specified.

4. A loeal cirecuit, in combination with one
or more circuit-closers corresponding to the

- bolt or bolts of a subscriber, and an electro-

magnet, and means whereby said electro-mag-
net actuates one or more targets when a plug
is inserted in or withdrawn from a bolt.

5. The combination of the circuit, consisting
of the wire d, extending from one pole of the
battery and brauchmg to one Or more contact-

. points, b, of each of the circuit-closers upon the

3d

6o

diﬁ'erent boards, and extending from the other
pole of the battery, as indicated by line f, and
branching to magnets, as indicated by lines ¢’
P, each branch being divided, as indicated by

¢ ¢ and p p, and connected with circuit-closers

of a single subseriber’s bolts,and means where-
by one or more visual signals are antomatically
obscured or disclosed when a plug 1s inserted
in or withdrawn from a bolt.

6. The valve I, consisting of the piston pro-
vided with the upper and lower enlarged por-
tions,soadjusted inthe c¢ylinder that the lower

enlarged portion,when below opening r, leaves |

.

thepneumatictubeopen, but whenraised above
said opening closes the tube against the air
forced into opening ¢, in combination with an
electro-magnet and one or more targets,which
are disclosed or obscured when the piston 1s
reclproeated substantmlb as shown and de-
seribed.

7. The combination of the circuits of wires ¢/
and p’,each connecting with corresponding eir-
cuit-closers upon the different boards and pass-
ing through magnets M and N, respectively, to
common return-wire f, with the battery, sub-

stantially as shown, for the purpose specified.

8. In a duplicate.switch-board system, abolt

on each board foreachsubscriber’s ]me,m COIN-

bination with ecircuit- closers—one for each
bolt—said cireuit-closers being placed 1n local
cireunits, and an electro-magnet in each local
circuit, and means whereby one or more visual
signals are antomatically disclosed whken a con-
nection is made .with a- bolt, substantially as
and for the purpose speclﬁed

9, The combination of independent keys or
cirenit-closers with the bolts or switches of a

70
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switch-board—one key or circutt-closerforeach

bolt or switch—and means whereby the keys or

circuit-closers are opened or closed automati-

cally as econnectionsordisconnectionsare made
with the switches.

10. In combination with duphc‘mte or multi-
ple switch - boards, the targefs ¢ upon each
hoard, for indicating automatieally atany other
board or boards the connections and discon-
nections of each line at any of the duplicate
switch-boards.

11. Incombination with a series of subsemb

ers’ bolts, the several bolts of the series being

on dlfferent boards, the electro-magnet M, said
magnet contmllmg through suitable mecham
cal devices a visual signal, which, when stand-
ing in one position, indicates that the line of
said series is in use, and when standing 1n 1ts
other position mdlcates that sald line 1s not

in use. ' .
12. In combination with dupllc&te or multi-

| ple switch-boards, the electro-magnet M for

each subseriber’s line, sald magnet controllm o
through sunitable mechanical devices a visual
mgual its circuit being closed through a bat-
tery by means of local connections when the
telephone-line to which it belongs 1s connected
at either of the daplicate boards.

13. A single magnet for each subsecriber’s
line whose circuit is closed through a battery
by means of local connections when the tele-
phone-line to which it belongs is connected at
either of the duplicate boards, substantlally as
and for the purpose specitied. |

14. The combination of piston #, packmg-- ",
cylinder 4, target ¢, and shield ¢, whereby the
plug-holes of a boit are obstructed, substan-
tially as shown and described.

CHARLES E., SCRIBNER,
Witnesses: '
JAMES L. BAIRD,
C1as. A, BROWN,
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