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Appiication filed March 24, 1884, {No model)

To all whom it may concern :

Be it known that we, CHAS. W. McDANIEL

and ALBERT BARRETT, of Kansas City, in the

county of Jackson and State of Missouri, have

mvented certain Improvements in Electrical

Switeh-Boards, of whiceh the following is a
1cation. | o - |
‘This invention relates to an organization
of electrie cireuits and apparatus familiarly
termed a “‘telephone-exchange system.”’
The arrangement of switching and signaling

apparatus upon which our invention consti-

tates an 1mprovement is that well known as
the ““multiple switch-board system,’’ in which
several switch-boards are emploved in the
sanme central station, each so far as the switch-
Ing facilities are concerned being a duplicate
of the others. At each switch-board are the
annunciators for a definite number of lines,
which are assigned to the special care of the
operator of that board, who answers ealls and
makes connections called for by the line hav-
1ng its annunciator there. In addition to this,
as already Intimated, each switeh-board iscon.-
nected with all the lines entering the station,
and has a spring-jack or other connecting de-
vice for each line, so that each operator or at-
tendant may connect the lines under her espe-
cial care, which have their annunciators at
that board, with any other line entering the
station without leaving her place.or without

- communicating with any other operator. The
. operators at each board are also, by suitable

10
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Anstrumentalities, enabled to send call-signals

over each line entering the station, to talk or
listen upon any of the lines, or to ascertain
whether any line is already in use.

As a due acknowledgement of the state of
the art, we now refer to letters patent 1ssued,
respectively, to Leroy B. Firman, January 17,
1832, No. 252,576 ; C. €. Yaskins and C. .
Wilson, October 24, 1882, No. 266,287, and
John 1. Sabin, November 8, 1881, No. 249,262,
1n which the various features which we have
hereinbefore enumerated are shown and de-

seribed.

The object of our present improvement is
to simplify the operation of the various neces-
sary wmanipulations, and to provide means
whereby the time of each special operation
may be minimized and the efficiency of the
system inereased.,

i

!

!

Our invention having this aim CONSISLS,
mainly, in a peculiar construection and ar-
rangement of the spring-jacks of each line as
it passes through the several switch-boards,
in special forms of connecting-plug, in the
circuit-connections, in dispensing with special

- disconnecting annunciators, and causing the

annunclators of but one of any two connected
lines to subserve the purpose of a disconnect-
Ing signal, and in the method and apparatus
hereinafter described whereby oral commu-
nication with the sub-station lines may be
effected. | .
Inasmuch as the term ““spring-jack’’ when
used 1n reference to electrical switching ap-

~paratus is universally considered to mean a

device forming a part of an electric circeuib
and adapted to receive a plue or wedge at-

tached to and forming a part of another elec-

55
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trie circuit, it will be understood that we have -

employed that term herein in a similar sense.

In the drawings which accompany, illus-
trate, and form a part of this specification,
Figure 1 is a front view of any one of a series
of multiple switeh-boards adapted for use in
accordance with our invention. Tig. 2 is a
diagram showing a portion of three multiple

75

switeh-boards working in association with one So -

another, and illustrating the operation of our

system.  Fig. 3 shows, diagrammatically, the
telephonic outfit of the attendant operator.
Fig. 4 is an enlarged view of one of the plug-
sockets, showing tho means adopted to retain
the plug when inserted therein.  Fig. 5 shows
one method of constructing the circuit-termi-

nals and of arranging the connecting plug and

cord. Ifig. 6 is a diagram of a portion of a
single switch-board, and Fig. 7 is a second
form of connecting plug.cord, and the retractor
therefor. o
As shown in Fig. 2, A, B, and C represent
three different switch-boards, to each of whicl
all the lines I pass, some of the said lines, how-

go

95

cver, being provided with their annunciators

and terminals at one board and some at an-
other—for example, lines No. 1 to 100, after
passing through spring-jacks or plug-sockets
at boards 1, 2, and 3, return to boards No. 1,

there passing through their respeetive annan-

ciators and terminating at the earth. ILines

100

No. 101 to 200, in the same manuer, may pass .

through all the boards and throu gh an equal




number of annunciators at board No. 2 and | :
thence to earth, lines No. 201 to 300 like-
wise being provided with annunciators and
terminating at board No. 3, and so until all the
g lines are provided for. In accordance wWith
~ the above explanation it will then be undel—
stood that the switch-board shown in Fig. 1
is adapted for use in a central station to
which sixty lines center, and which is provid-
10 ed with three multlple switch-boards. The
“lines terminating at the board A are provided
with annunciator-drops &, and may be repre-
sented by the plug-sockets «, while the lines
- terminating at the other bhoards are represent-
15 ed I‘ESpthlve]}T by the two sets of plug-sockets
or spring-jacks ¢ and ¢’, each numbered sock-
et indicating a loop of the line of the same
‘number. Thus the two upper rows of sockets
will be numbered 1 to 20, and are in the same
.20 line as the annunciators above. The nexttwo
rows would be numbered 21 to 40, and their
annunciators located at switeh- boa,rd No. 2,
while thetwo lowest rows would be numbered
41 to 60, and their annunciators located at
25 hoard No.3. Ateachboardwe place a number
- of connecting-cords, constituting the several
line- termmals provided with plugs ¢, the said
plugs being &dapted for insertionin the several
- §pring Jaclis, and provided with locking-pins
30 p,sothat wheninserted inany jack they may be
~ partly turned round, the pin thereupon engag-
ing with the 1nner surface of the jack- plwte
whereby the plug is prevented from a sponta-
neous andundesired withdrawal. Each spring-
35 jack plate is provided with a narrow space or
| slot through which the locking-pin p passesin
the act of inserting the plug. The plugscall
have a cOnducting-plate on the handle end, and
while not in use all the plugs are normally re-
40 tracted by devices to be hereinafter specifical-
1y deseribed, and the metal plates on their
handles, whlch are in electrical connection
with the conducting-cords, rest on specially-
- constructed bUShlIlDS let into the table I
45 Iach bushing is divided into two semicircular

parts, * and ', the former being united by 1

wire both to the cord and line- wwe and the
latter to the ground-wire

| The ftrranﬂement of cord - retractor which
so we prefer is shown more clearly in Fig. 5,
- where one of the cords and 1ts 1*etract1110 ap-
pliances are shown 1 section..

E is a portion of the table, to the under
side of which a metallic tube, d, is suitably
affixed. At the extreme lower end of the
tube.is a blind terminal, d*, which is electri-
cally insulated from the fube proper, although
it may, if preferred, be mechanically con-
~ nected therewith. Immediately above the
60 superior end of the tube, and totally separat-

ed therefrom by the non- conductlno ring I, ]S

the split- bushing or plug-seat, one palt Xt

being connected w1th the line- wm by the
| br&nch wire w', and the othel z’, with the

e
Ul

65 ¢ nround bV the wires 2° and «. 'The conduct-
~ ing-cord ¢* is provided ab its lower end with |

e - - | 306,414

a weight, J, carrying a contact- spring, &, the

said &.pllun hwn‘w electrical conuectlon with

the conductor of the cor d, and acting nor-
mally as a conducting- bl‘ldﬂe wheleby the
main tube d 1s kept 1n contact with the exten-
sion-tube @, the httel' being united with the

earth by the wire 10’ , and with the Seetlon x
of the plug-seat by the xn]es ' and x°. The
upper end of the cord ¢* is medhanically and

clectrically attached to the plug ¢, which is

of peculiar construection, (301181‘1111]0 of & CaASe-
like handle and metallic shank. The cord ¢
passes into the handle, and the conducting-
wire thereof is Etttmched to the sleeve v. T]JIS
screws into the tubular metal piece «/, the
oreater part of which, for the protection of
the operator irom accldental shocks, 18 cov-
ered by a non-conducting sheath, . The ex-
treme outer end of the tubu]m* plece w18,
however, not so protected, as it is required to
bridge eonduotwely the hiatus between the

two palts of the plug-seat. A metal ring, &,

the hole through which is taper, flaring to-
ward the handle 1s adapted to ut easﬂy* the
shank and beveled head ¢ of the Pplug-shank
0, which is inserted therein, the ring « being

70
75
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then maintained firmly in place by the non-

conducting eap 7, which is serewed over 1t

‘and on the metal sleeve v. A spiral spring,

z, surrounds the shank within the cap », be-

ing fastened at one end to the pins ¢, and the

lochmﬁ* pin p is fixed at or near the end of

the shanh The function of this construction .

of the plug is hereinafter described, and is
shown in Fig. 2, where an inserted pllw 1S
shown, the beveled head ¢ of which 18 pressed
away from its seat x, thus opening the circuit
of the connecbmﬂ cord

The wire w0’ represents the. termlmmou of &

‘telephone-line, which, after passing through

the annunemtor H, blfurmtes one branch,

being umted to the Semleireuhr bushing- &360—
tion 2%, thus connecting by the metal end ' of
the pluﬂ with the 01)1)081‘58 section, &/, and by

wires #* and #°, extension-tube &, and Wue 10"

95

100
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110

to earth, Whlle the other branch wire 2* con-

nects dlreetly with the tabe d and to earth by
Splmﬂ s*, extension-tube ¢’, and wire w°. Still

a third e&rth terminal is fmmshed through

the cord: ¢*, which, by the spring ¢ is dir eet]y
connected to earth. It will now be seen that
s0 Jong as the plug rests in its seat the wire
1w® is connected to earth, bub that when the
plug is raised from the said seat the earth-
connection is broken at all points and a new
termination mayv be made by inserting the
plug-socket of any other line. Itis not abso-
lutely necessary to provide the several routes
to earth, but this construction is adopted as a
precautlomry measure, and by its nse there 1s
no danger of annoyance arising from a de-
fective cord - |
Iig. 7 shows an arrangement which ]]1‘(‘1) 11
some cases be substltuted for that shown in
Fig. 5. The cord ¢, fixed at one end to the
serew 0°, passes round the pulley s, and 18, as

115

12C.

130
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usual, provided at its free end with the. plug
¢, which rests as in the first arrangement in
the plug-seat 2’ 2, let into the table B. One
side of the said plug-seat #* is united by wire
w' with the screw 1°, and then by wire «* with

the annunciator and line. The otlier side, o',

1s connected with a ground-wire. The plug-
seab 1s split as in the foriner plan, and the
metal end of the plug-handle forms the con-
nection between the two sides. The cord ¢® is

normally retracted and the plug maintained in

place by the springs', which is fastened to the
bracket 8. A rubber band may, if preferred,
be employed in lieu of the spring. By this

plan two routes to earth are shown, both of

which are broken by raising the plug.
Referring again to Figs. 2 and 6, it will be

- seen that the several lines I/ 1?, &c., enter the

D
1

be served.

central station irom different sub-stations S,
situated in various localities. At such sub-
stations they are connected with the subserib-
ers’ signaling apparatus N, receiving telephone
T and transmitter T4 The lines on entering
the central station proceed to the switeh-
boards. | o
The switeh-boards A,

B, and C, of which a

plan view is given, consist of three frames or

standards, B, C, and D', in which are inserted
spring-jacks equal in number to the lines to
Igach jack comprises the following
parts: The glands or bushings a, 7, and 7 in the
several frames, and the spindle %, adapted to
slide 1n the gland ¢, and provided with a bev-
eled or curved head, m, whereby pressure-con-
tact 1s normally maintained between the spin-
dle and the middle bushing, j, by means of the

- spirval spring s. - The front bushing « is for

10

the reception of the plug ¢, and the said plug,
when inserted- therein and given a quarter-
turn, 1s locket in position by the locking-pins

», which bear against the inner side of the

~frame I, preventing the spontaneous with-
. & | .

drawal of the plug, and Jaintaining- it in a

position where it just presses the spindle k

away from the bushing j, whereby the line
connected with the jack is simultaneously

- opened and brought into contaect with the line

30 .

hf 1
it

represented by and econnected
serted plug. - o :
At the rear of the frame D’ and behind and
paraliel to each row of jack-spindles we place
@ metal calling-bar, If, connecting the same
withasuitable source of electricity, preferably

with the in-

the wagneto-generator M, by the wire w” and

branches 2",
We may trace the route of the line-cireuit
No. 1 through the swi_tf;ll«-boa.rcl_s,-premising

~ that all of the lines are similarly arranged, ex-

cept that some of them have their annuncia-
tors and terminals at one board and some at
anotlier, as hereinbefore deseribed. |
- Line No. lenteringthe central station passes
first to bushing ¢ or frame I’ of board A,

~through spindle % to bushing j on frame €/,

by wire " to bushing 4 of switch-board B,

through spindle %, bushing j, then by wire
w' to bushing 4 of switch-board €, and b y

|

J

spindle & to bushing j, from which a wire,
leads to annuneciator I at board A, and by
wire 1’ to earth, as stated in the descriptions
of Figs. 5 and 7. Let it be noted that the
foregoing refers to the normal path of the line-
circuit. At any switch-board the circuit of
any of the lines may be broken between the
spindle & and the bushing 7 by the insertion
of & plug, and the line so broken is by the
same act connected with the line belonging to
the plug inserted. An example of such a con-

‘niection is given in switch-board €, in which

the plug ¢ of line 100 is shown as inserted in
the spring-jack of line 41, which is by virtue
of such insertion opened between theend m of
the spindle & and the bushing j of the middle
frame. It 18 also evident that line 41 is also
electrically united with line 100 by the press-
ure between the front end of the spindle k un-
cder the spring s and the point o of the plug,
the normal ground of line 100 being removed

by the removal of the plug from its geat. The

spindle & 18 moreover capable of assuming a
third position and function, asshowninswiteh-
board B, Fig. 2.
cd in the act of being inserted and simultanec-
ously sending the call-signal. When the see-
ond subseriber is wanted, the operator pushes
in the plug as far as he can, this causing the
spindle & to press against the calling-bar F at
the rear. By this operation the generator I

subscriber’s bell. |
Lo prevent a portion of the calling-current
from proceeding through the plug and cord to

the line connected therewith, and also to pro-

tect the hand of the operator from possible
snocks, the plug is constructed as hereinbe-
fore described, and the spring sof the spindle
18 made slightly weaker than the Spring 2 in

the body of the plug, so that when the plugis
pushed in against the spindle the beveled head

tthereof will be forced away from its seat, thus
opening the plug and cord cirenit. The end
of the spindle will, however, reach the calling-
bar before the head fof the plug-shank reaches
1ts uttermost limit at the bottom of the metal
sleeve v, (or a more ad "antageous method may
be to make the spring s of thespindle slightly
spronger than the spring z in the plug, a buf-
ton of Isulating material being placed in the
plug for the end of the spindle o to strike up-
on.) As soon as the call is made, the plag is
carned round so that the locking-pins p are at
right angles to the slot in the bushing «, and
is then released. The springs zand s then act
in unison, and the plug retreats until stopped
by the locking-pin, the plug assuining the
connecting position shown in switeh-board €.
The front bushings « of eacl line upon every

switeh-board are united to the front bushings -

of the same line upon every other switch-
board, as. in Tig. 6, by the wires L and, in

connection with the operators’ telephones, op-
crate as a test-cireuit to see whether lines are
m use, | | : | | |

- the telephone-cireuit is shown in Fig. 3,

70

73
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- QO

The plug thereis represent-

18 cansed to send & current to line to ring the

10C

105

110
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R

~pilecelh, insulated from the person of the wearer
by the non-conducting lining g. This is to be
worn by the 0pemt01

10

._15

a transmitter, T, and receiving-telephone H'T, | bushing, J.

the latter being preferably adapted to be worn
on the head, and placed in the circuit of the
wire w and the flexible conductor ', which
terminates 1n a metallic thimble or finger-

A single cell of bat-
tery B may be also placed 1n the circuit,which
1s of course normally open. The operator,
desiring to ascertain whether any line is 1n
use, merely touches with the thimble the front

 bushing a of the desired line, thus placing

it in contact with the telephone-circuit. If,
now, the line represented by the said bush:

“1ng 18 at any point in use, the circuit will thus

20
s
30
.35

40

45

‘simple in the extreme.

be completed by the inserted plug and a click
will be heard in the telephone; or, if conver-
sation is passing, it will be heard in the tele-

phone, the ecircuit of which constitutes a

branch circuit to-earth. If, however, the line
is not in use, there will be no sound heard in
the teleph one as though the thimble is brought
in contact with the external bushing a. None
of the bushings « are in contact with the line,
because no plug isinserted in them. The tele-
phone device serves also to listen to two con-
nected lines for the purpose of aseertaining
whether or mnot conversation 1s concluded.

"This operation is identical in character mth

the test.

The arrangement shown in I‘Jn 6 1S more

especially adapted for single switch- boards
which are complete in themselves.
chanical details are similar to these already

described. The circuits, however, run from

the rear bushing, ¢, via slaindle  to bushing

7, thence direct to annunciator H, and by plug-

seat and conducting-cord to earth.

The operation of the foregoing system 1is
No. 1 drop falls, in-
dicating that No. 1 subscriber desires to com-
mumcate with some other subscriber. The
operator, having the thimble 2 on her finger,

lifts the plug of No. 1 from its seat, touchinu.

~any metal part thereof with the th:tmble,

which brings the operators’ telephones into
eommumcatlon with the line No. 1. She as-

~ certains, let us say, that No. 1 desires to be

50

55

eomlected with No. 50. The front bushing
a of jack No. b0 i1s touched with the tele-
phone-thimble by the operator, who still re-
tains the plug of No. 1 in her hand.
50 is busy, the operator will hear a click or
conversation ; if not, she will hear no sound,

~and may then insert plug No. 1 in jack No.

60

50, pushing it -1n until the spindle of No. 50
brings up against the calling-bar. The signal
is thussent to No. 50. The plug is then turned
round so as to lock itself in, after which it 18
released by the operator, and, being retained

~in the jack of No 50, effects the interconnec-
- tion of the two lines No. 1 and No. 50, annun-

5 cuit.

ciator-drop of the latter being cut out of cir-
The normal route of No. 1 18 broken at

- the plug-seat, while that of No. 50 is open at
the Jtlnctlon of the spindle & and the middle d with the line and the other w1th the gr 01111(1

The me-

If No.

The drop H of the line maki'ng
the call is uniformly left In circuit. In the
use of our system it will of course be under-

stood that the plug also of the calling-line is
always to be used to make the-connection.
Although we prefer the plug we have herein-

Defore deseribed, an -ordinary solid plug may

be readily used. In such a convingency 1t
would be understood thaf the callin o subscriber
would,after giving his order, hang up his tele-
phone The insertion of the plug will then
split the calling-current, which will traverse
both lines mmultaneously, ringing up No. 1 .
and No. 50, at the same time conveying the
information to No. 50 that he 1s wanted and
1s ready.

Having now described our invention, we
claim— '

1. In a multlple System of switch-boards,
a series of telephone-lines, a series of spring-
jacks—one foreach line on every board—each
consisting of three bushings, and a sliding
spindle normally in contact with two of the _
said bushings, a connection-plug for each line
termm%mo at any board, permanently united
through a flexible cord with the said lines,
and adapted when 1nserted in the spring-.
jacks of any line to push back the spindle
thereof and transfer the circuit of the said
second line from its normal earth-terminaltoa
connection with the line represented by said
plug, substantially as hereinbefore described.

2. In a multiple system of switeh-boards,
the combination, substantially as hereinbetore
described,of a series of telephone-lines, aseries
of sSpring J&GI{S—OIIB for each line on every
board—whereby each line is connected with
every board spring-jack, consisting of three
bushings and a sliding spindle normally in con-

tact wwh two of the Sald bushings, a series of

connecting-plugs—onefor eaehllne—tel minat-
ing at any switch-board, a metallic plug-seat
for each plug, split in half as described, and
acting throucrh the metal heel of the pluc- to -
ﬂround the Tine nornnlly, for the purposes
spemﬁed |
3. The combination, Substantlally as hele
inbefore described, 111 a telephone switch-
board, of a series of main-line circuits, means,
as indicated, whereby any circuit may be con-
nected with any other circuit, the annuneciator
of the first or initiatory circuit only being re-
tained in the compound circuit thus formed,
and other means whereby the normal ground-
terminal of the second circuit may be discon-
nected and the call-signal transmitted over

said cireunit by the act of connecting the two

lines. -
4. In a system of telephomc qmtchmg and
signaling apparatus, a series of spring-jacks
fOlIIll]]'D a portion of a ‘telephone-circuit and
connected successively in the said eircuit, an
annunclator-drop also included in the said
circuit and placed between the last drop and -
the normal ground, a divided ground-plate
one Side of which 18 permanently connected




~wire, and a connecting switch-plug adapted |

1

IO

I3

ter the last spring-jack, and a

I H

forinsertion in thespring-jacks, and , DY means

“
",

of the flexible cord in permanent connection
with the line, normally resting by a conduct-

img-surface upon the divided ground - plate

and bridging the two plates thereof, whereby
the continuity of. the line is normally main-
tained, and whereby when the said plug is

removed from the said ground-plate and in-
serted in the spring-jack of another line the

ground is disconnected and the annunciator-
drop of the line attached to said plug only is-

retained in the cireuit to act as a disconneect-
ing-drop, substantiall y as hereinbefore de-

seribed.,

5. In a telephone switch-board, a series of
main lines each passing successively through
ohe or more spring-jacks having spring-con-
tacts, as deseribed, an annunciator placed af-
lexible con-

~ ductor terminating in a connecting-plug pro-

bJ
I

% I
N

40

vided with a metal heel-piece and normally
grounding theline by the pressure of said heel-
piece upon a divided ground-plate, so that

while the said plug is in its normal position
the line is connected to earth, and when 1msert-

cd 1n the spring-jack of any other line the
caliing-line being disconunected from 1t origi-
nal groundat a point inside of its annunciator-
drop and the called line at a point external to

1ts annunciator-drop, thus the two lines are

united, leaving the drop of that line only which
18 connected with the plug in cireunit, and re-
ducing the resistance of the compound line,
substantially as specified. |

6. In a telephone switeh-board, the spring-

jack formed, as deseribed, with three metal

bushings, and a spindle controlled by a.sSpring

sliding in two of the said bushings, and the

call-plate connected with an electrical gener-

~ator, combined with the plug-connector, con-
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structed as deseribed, and adapted to open the !

circuit In which it is included during the mo-
ment of insertion, whereby the call-plate cur-
rent 18 prevented from. flowing to the circuit
onnected with said plug, and is restricted to

~ the ¢irenit in which the said spring-jack isin-

59

cluded, substantially as hereinbefore de-
scribed. |

pound earth-terminal, constituted by dividin o
- the main line at a point inside of the annun-
clator into two or more earth-branches, of
whicha connecting-plug and flexible conductor
avtached thereto. is one, while a second is ef-
fected through a divided ground-plate ad apted

| 306'@_1% o - | | | - 3

2}

7. Inatelephone main-line ¢ircuit, the com- |

to serve as the normal seat of the connecting-
plug, one gide of the said ground-plate being
united permanently to the line and the other
to the ground, the two sides being electrically
united by the conducting-heel of the plug when
in place. - o o

- 8. The eombination of the connecting-plug
and flexible conduector therefor, forming the

central-station end of a telephone-line, the

said plug being provided with o conducting-
surface on the handle énd thereof, with a plug-
seat consisting of two plates perforated in the
center for the reception of the flexible con-
ductor, one of the said plates being connected

permanently with the main line independent
| of the said flexible conductor and the other

with the earth, the metal surface of the plug

70

cnd acting when in place to unite electrically

the two plates and ground the line, and an au-

tomatic take-up or retracting device for the

75

connecting plug and cord, whereby the plug -

1Isnormally maintained in position, and where-
by after being used is,when liberated, caused
to resuine the normal position, uniting the line
and ground-plate, as deseribed. . |
9. The combination, in a telephone switch-
Ing and signaling system, of a series of tele-
phone-lines, means for connecting any two of

“thesaid linestogether, and simultaneously and

automatically sending the call-signal to the
line desired, and other means wlhereby the
drop of the ealling-line only is left in the cir-
cuit of the two lines. =~ |

10. The combination, substantially as here-
inbefore deseribed, of a series of metal-faced
Spring-jacks in a line-cireuit, each spring-jack
being located on a different switch-board, and
the said metal faces being normally insulated
from the main line, but united to one another,
with the operator’s normally-open telephone-
cireuit, including the receiving and transmit-
ting telephones, and terminating in a metallic
thimble, whereby when the said thimble is
applied to the metal faces of any of the Spring-
Jacksthe line of said spring-jack may be tested,
for the purposes specified.

- In testimony whereof we have signed our

'

names to this specification, in the presence of
bwo subsecribing witnesses, this 13th day of
March, 1884,

CHARLES W. DCDANIEL.
ALBERT BARRETT.

Witnesses: -
RODNEY FERGUSON,
G M. Sy,
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