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To all whom it may concern:

- Be 1t known that we, WiLLIAM S. HARRI- .'

SON and EDWARD M. IHARRISON, citizens of
the United States, residing at Chicago, in the

s county of Cook and State of Illinois, havein-

vented certain new and useful Improvementb

in Central-Office Switchboard Systems; and

we do hereby declare the following to be a

full, clear, and exact description of the in-

10 vention, such as will enable others skilled in

the art to which 1t appertains to make and
use the same. |

This invention relates to a

central-office

10 -CXCllcdl " | ] 2C1 va-
- telephone-exchange system embracing. va
15 rious connecting devices, such as a transier-

board, as a part of a switchboard and con-
taining ground lightning-arrester posts,
spring-jack switches, having suitable switch-
plugs, polarized annunciators, switchboard-

20 receivers, and suitable details and electrical
connections for constiluting a complete tele-
phone central office, as will be hereinafter
particularly pointed out 1n eonneetlon with
the accompanying drawings.

25 'T'he objects of our 111vent1011 are, first, to
provide for concentrating the live wires on a
transfer-board and for quickly and conven-
lently
binding-post in any one section of such trans-

3o fer-board to any binding-post in an adjacent
section thereof without disturbing the con-
nections of the wires from the transfer-board
to the switechboard; second, to provide in the
transfer-board a ground lightning-arrester

35 post for eachline-wire,said post being perma-
nently secured to a common ground- plate
and insulated wires of slight resistance coiled
around said lightning - arrester posts and
thence connecting with the binding-posts in

40 adjacent sections of the transfer-board, said
oround-plate being connected by wire with the
earth; third, to provide a combination spring-
jack switeh having suitable connections for
the purpose of cutting the line-wirein and out

45 of circuit withthe annunciatorandatthesame
time ringing a distant bell; third, to provide
pairs or couples of switch- plu 'S h_cwmﬂ* elec-
trical connections and insulating material
suitably arranged for use with the spring-jack

so switches for bringingone line into connection
with another and at the same time cutting the

tral-

‘ing drawings, in which
Figure 1 represents a front diagrammatic
viewillustrating ourtransfer-board and show-

making transfer connections from the.

sents a front view of the ground-lug.

annunciator of ‘one line out of circuit and
bringingthe annunciatorof the otherlineinto
cireuit w1th the opposite telephone-line; fifth,

to provide a polarized annuneiator havmw a
swinging armature connecting with a shdmﬂ'
push needle or rod so arranged that when a
current is passed through the coil the said ar-

mature will be drawn to the core, thereby ac-

tuating said needle and kicking or pushing
over the annunciator-shuttier, said armature
being held to the core until the shutter has

‘been returned by hand toits normal position;

sixth, to provide a row of spring-jack switches
On one common receiving wire or circuif, so
that when any right-hand switch-plug is con-
nected with any line spring-jack switch it will
connect said line with the operator’s receiv-
ing-telephone.

VVe will now particularly describe our ceri-
office switchboard system and the method
of operating it by reference to the accompany-

ing a series of line-wires, double binding
posts or washers arranged in three sections,
the ground lightning-arrester post, having the
insulated wires of slight resistance coiled

“around them, said posts being riveted to a

cround-plate which is connected with the
earth and the interchangeable transfer-wires
of two adjacent sections. Fig. 2 represents

a vertical section of tr ‘msfer bom d, showing
the electrical circuits connectmﬂ‘ 113 with the
line and the switchboard. Fig. 3 represents
a vertical section of the smtchboard, show-
ing our spring-jack switches and the polarized
annunciators in side elevation. Iig. 4 repre-

sents a front view of one of the annunciators:

with the elbow-shutter closed. Kig. 5 repre-
sents a side-elevation, with parts in section,
of the right and left hand switch- plugs. Iig.

6 1eprebents a side elevation of the shoulder
rest receiverin connection with theinduction-
coil, switchboard, transmitter, and battery.

FFig. 7 represents a side elevation of the night-
bell annunciator and the connections with
the switehboard and ground. Iig. 3 repre-
Fig. 9
represents an enlarged sectional view of a part
of the switch-plug, showing our clinch or
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coupling device. I'ig. 10 represents an en-
larged vertical sectional view of the front end
of the spring-jack, showing the insulation and
ringing-spring. Kig. 10* represents a hori-
zontal section of the view shown in Fig. 10.
Our transfer-board, as represented in Figs.
1 and 2, consists of a board or other insulat-
ing material about twelve inches wide by
twenty inches long and provided with three
sections, as A, B, :zmd C, of double end bind-

1ng- washers a, 0, and ¢, placed vertically, as

shown ; also, a ground-plate D, secured to the

board between the sections A and B and pro-.

vided with lightning-arrester posts d’, having
coiled upon them the insulated wires Of
slight resistance. I'he ground-plate D con-
sists of copper or other good conducting ma-
terial about one-quarter of an inch in thick-
ness and one inch or more wide, according to
the necessities of the case, and has riveted or
otherwise secured to it the perpendicular
ground lightning-arrester posts d’, about one-
half an in¢ch long. Plate D is connected with
the ground by wire . Binding-posts ¢' a”
are applied at the opposite ends of the elon-
aoated wmher*s @, and similar binding-posts b
b" and ¢' ¢’ are apphed respectively, at the
oppositeendsof the elongated washersband c.

By means of the elon gated washers a and 0,
with their double rows of binding-posts in
sections A and I3, any of the insulated wires
¢'" may be romoved or adjusted without dis-
turbing the trunk-line wires ». DBy means
also of the elongated washers b and ¢, with
their double rows of binding-posts in sections
BB and C, any of the transfer-wires connecting

the bmdmmpoqts b of section B with the

binding-posts ¢’ of section C can be removed
Or 1earmnwed without disturbing the switch-
board -wires ¢’ or any other pfu“rs of the
transfer-board. 'This arrangement is quite
advantageous in practice.

In Ifig. 2 the line-wire 7 is shown connect-
ing the binding-post a’ with the distant tele-
phone R and the switchboard-wire ¢’ con-
necting the binding-post ¢’ with the switch-
board P’, which is shown on a greatly-re-
duced scale.

Our transfer-board possesses the advan-
tage of belng very compact in construction
‘md arrangem ent and of being provided with
ground hnhtnm o-arrester posts, each having
eoﬂed upon it an insulated wire connectmn‘
with the trunk-lines and the posts being nor-
mally connected with the earth, lllﬂklnﬂ‘ 1t
certain that if an extra heavy atmtjspheric
or other high-tension current flows in over
the trunk-line it will burn the insulation off
from the resistance-wire, thereby conducting
the current down through the post and Lhenee
to the earth instead of to the switchboard.

The annunciators J J’ and the spring-jack
switches PP, Q, and V are mounted horizon-

tally in the switchboard P’ asshownin Fig. 3.

The spring-jack switches P and Q CODblSt

cach of a frame or line-wire shoe E, having
in 1ts upper face at the front end a groove

587,502

10, end face-plate ¢°, and a down-
wmdly-extendmn openmn* g, containing in-
sulating material 7/, having an opening for
the upwardly-bent end of the ringing-spring
f, as shown in Kigs. 10 and 10*. "I'he shoe L
is set into an opening ¢ in the switchboard

Fig.

P’ and 1s secured in place by screws passing

through the front end plate ¢®. The ringing-
spring f'is placed in an openingin the switch-

“boar d and is secured by a serew at the back

thercof, as shown in Figs. 3 and 10, and is
connected by wire In a (,11*6_11113 to be herein-
after described. To the rear end E' of the
shoe E is secured the flat annunciator-spring
e through the medium of the plug ¢’ of in-
sulating material and by means of insulated
binding-screws ¢’. The rear end of springe

----- is turned upwa;ld and provided with a bind—

ing-post ¢’, and the front end is bent .?Lt @
to form & bow ¢ g for the purpose 0]‘.' engaging
with an arm e* of the ground-lug ¢/, and "also
for permitting the passage of switch-plugs
below said ground-lug, as will be hereinafter
described. The ground-lug &' is secured to
the back of the switchboard P’, and its arm
¢* passes transversely below the bow ¢ of the
annunciator-spring e. DBy arranging thearm
et of the ground-lug within the bow ¢ the
switch-plug may be passed into the switch-
jack in contact with spring ¢ without mak-
ing connection with the said lug.

- Right and left hand switch-plugs G and I
are used for making electrical connection,
and they are preferably provided with bent
handles I, of insulating material, and are
connected by the conductor I, covered with
insulating material. Theplug Gis construct-—
ed with fAat strips of metal G’ and G, secured
to the under side of strip A' of insulating
material. The metal strip G connects with
the metalliec part of the handle, which is in
cireuit with the conductor K'. Metallic strips
G' G are separated at their adjacent ends by
a narrow strip of insulating material /it A
downwardly-extending lug 7" is secured ad-
jacent to the handle for mdleatmn‘ to the op-
erator the lower side of the plug, so that he
may never make the mistake of mserting 1t
in the switch-jack upside down.

Each of the plags is constructed with a de-
tachable metallic section I, having screw-
threaded ends, and a longitudinal passage 2,
as shown in Iig. 9, and the adjacent portions
of the handle are formed with serew-threaded
sockets for receiving said section I. Into the
inner end of the 101’111‘11:11(111:1&1 p&ssafre 7 18 in-
serted the headed bmdmn’-pm v, the head
of which i1s provided with a tl'ansverse slot
for receiving the conducting-wire X', which
18 coiled around the stem of the plug, as
shown. This metalli¢c section I and detach-
able pin ¢+ form a convenient and reliable
electrical connection or coupling.

The right-hand switch-plug H is similar in
appearance to the left-hand plug G, but has
a continuous metal strip G'' at the upper side
and a strip of insulating material " at the
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It also has the downwardly-ex-

FH

under side.
tending lug &
above described.

In the recelving spring-jack vV no ground-
lug ¢’ is used, end the electrical conneetlons
are different from those in the sprmfr-Ja,eks
P and Q, as will be hereinafter set forth in
the description of the operation.

The annunciators J J' are set horizontally
in openings / in the switchboard P’ and con-
sist of the electromagnetic coils L and L”, the
polarized field- maﬂ'nets L', the swuwmﬂ ar-
mature L', the latter belng pivoted at N to
the magnet 1 and havin g pivotally connected
to its lower end the push-needle o, which ex-
tends forward through the front plete M", so
as to bear at its fron’r end upon the Shuttel
M. The pivotal pin N isof some diamagnetic
material, and thin washers of diemagnetic
material should be placed between the joints
to prevent any sticking or retardation of the
action of the swinging armature. Instead of
using washers the end of the field-magnet L
may be copper-plated. The electromagnetic
core 1 of the magnet 1s secured at its front
end to the front plate M", which is screwed

- or otherwise secured to the switehboard P..
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Plate M" is provided at itslower end with an

outwardly-projecting hinge - post M' and is

beveled at its lateral inner edges, so as to re-
celve the number-plate 5. The shutter M is
provided with an elbow m, having down-
wardly-turned ears m', which are pivotally
connected by a pin m" to the post M'.

When the current is sufficiently strong to

reinforce the magnetic attraction of the Po-
larized electromagnet L or L, the swinging ar-
mature L' will be drawn up aﬂamst the Core
n, thereby driving the push-needle o forward
egeinst the elbow m of shutter M and push-
ing the latter out past its center of gravity,
causing 1t to fall down against the projecting

hinge- post M’', which acts as a stop. There

18 no chance for shutter M to stick or fail to
fall, because when push-needle o0 has been
forced forward by armature L'’ the shutter
has been so moved out of place that it must
drop and the armature L'’ will stick to the
core n and remain in this position until some
force is used to lift the shutter and force the

push-needle o backward, thereby forcing the

armature L out of contact with core 7,

In the night-bell annunciator, Fig. 7, the
shutter M is provided at its lower end with 3]
projecting spring 1, which when the shutter
falls makes contact with the pin 2. To the

front plate M" and the pin 2 are connected.

the wires ' and p, which connect, respec-
tively, to a battery and bell. (Not here
shown.) The annunciator-coil L""" connects
by wires 3 and 4 with the conductors =’ and

r!

x', and a switech Y, pivoted at x, may be

shifted to either of t-he contacts az’ and /.

The electrical circuit connecting with the

switch will be hereinafter described.
- - The receiving spring-jack V connects by.

, of insulating meterial, as

| side of the board Q', which S]_)l Ing I1s normally

in contact with the eontaet-—-plece ', which
connects by wire ¢’ with the induetion-coil
8, which in turn connects by wire {* with the
receiver 9, which connects by wire w with the
earth 12. The operator’s transmitter 6. con-
nects by wire through battery 7 with the in-
duction-coil Sand also directly with said. coil.
The receiver91is constructed with a compound
em ved ma onet 2"’ and with shoulder-braces

w' and w" hevmff strips 10 and 11 to hold it

firmly on the shoulder, so that when the op-
erator pushes the receiver with its. earpiece

‘against his ear the said receiver will be se-

curelyheld. BypushingtheplugG ashortdis-

tanceinto the spring-jack P below the annun-
ciator-spring the metallic end strip G' makes

connection between the insulated ringing-
spring 7 and the shoe E, causing the current

to pass from the eltematlnn mag rneto- -genera-

tor to the ringing-spring j throunh the me-

“dium of said strip G’ to the line-wire shoe K,

thence out on theé line » to a distant signal-
bell, thereby avoiding the use of separate
push-buttons or other devices for signaling
distant 1nstruments.

side will not make electrical connection with
ringing-spring f unless it should be inserted
upsidedown. Theswitch-plug G when forced
into the spring-jack switech cuts out the an-
nunciator by lifting the annunciator- 8p11ng
¢ off from the arm o of the ground-lug ¢
The switch-plug I is the annuncmtm cut-
i plug.
nunciator-spring ¢ and the shoe K, it leaves
the metal strip G at the upper side of the

plug in contact with the spring e and forces
‘the current from the outer end K’ of the shoe,

where the line-wire 1s attached, up through
wire 7 to the annunciator L and ba,ek throuo'h
wire 7' to the annunciator-spring ¢ at bmd-

ing-post ¢', and thence out to the metallic con- |

tact-strip G of switch-plug H, thencethrough

the insulating conducting-wire K'to the plug

G, through its metallic strip G".

Supposing that a message or signal is sent

from a distant telephone R to the central
office, the current may be traced as follows:

It will flow over line-wire » to the end E' of
line-shoe K of spring-jack P, thence over wire
r to annunciator-coil L, where it will rein-
force the electromagnet 1. and cause its
swinging armature L"”, carrying the push-

' needle 0, to kick or push over the shutter M,

and the current then flows from the coil,

through wire 7", to the annunciator-spring e
at bmdmﬂ' post g', thence to the ground-lug
¢’ and by wire v’ and wire T to the ﬂ’round 14

The current may pass euher d1reetly by the
switch-contacts Y and «' or through the eleec-
tromagnet L'"" of the night-bell a,nnuncmtor
J? and thence through the switch-contacts "

and ¢, depending upon whethel switch Y 1s
upon the contact «' or «”. If the current

passes through the n10ht-be11 annunciator J2,

wire " to the spring V', secured to the under | the operator is notlﬁed that the telephone R

e e

cs

When it is forced between the an-
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desires a communication. The operator then
inserts plug G into spring-jack P, thereb\?
cubtting out the annunciator-coil L.

The opemtor ascertains that telephone IR

wishes to communicate with telephone S. Ile

then removes plug G from spring-jack P> and
inserts it Into spring-jack Q, and 1n doing s0
first holds the metallic ringing-tip G’ for a

moment between the annunciator-spring e

and the ringing-spring 7, and making elec-

trical connection between said ringing-spring

and shoe E, thereby signaling telephone S.

The operator then forces plug G clear into

the spring-jack Q, causing spring e to rest 1n
contact with the insulating material 4’ of the

plug and raising said spring up from contact

with the arm e* of the ground-lug ¢, thus
breaking connection with the ground and cut-
ting the annunciator L' out of circuit, He
now removes the plug II from receiving
spring-jack V and inserts it into the calhn#
spring-jack P, thereby cutting the annun-
ciator-call I, into circuit between the tele-
phone-stations R and S. The complete cir-
cuit between telephones R and S may now be
traced by commencing at station R as fol-
lows: The current passes by line-wire r to
the heel B’ of shoe E of spring-jack PP, thence
over wire ' to annunciator-coil L, thence
through said coil back over wire " to annun-
ciator cut-out spring e, connecting with the
metal strip G’ of switch-plug H, and the cur-
rent thence flows out through plug Il and the
conductor K’ to the metal strip G of switch-

plug G, which is now in contact with shoe E

of spring-jack (Q, so that the current flows out
on line-wire 7¢ to the telephone-station 5. The
plug H made no electrical connection with
the shoe E, since the insulating material /"
on the under side of said plug was in contact
with said shoe.

The flexible insulated wire K' between the.
two plugs is held in position by a wein‘ht.
The ringing-spring f is connected by wire v”
"to the power magneto-generator N’

By
means of the switch T, contacts T and T,
and the push-button % connection may be
made from the spring-jack V to the power-
generator N', and calling-signals can then be
sent through the receiving spring-jack V and
theswitch-plugs to the line. This meansand
method of signaling are preferable to the use
of a hand magneto-generator. In case the
power magneto-generator N’ breaks down the
switech T' may be moved to contact T", and
signals may then be sent to the line by means
of the hand-generator J=.

Having described our invention, what we
claim, and desire to secure by Letters Pat-
ent, iIs—

1. The combination with the switchboard,
of a spring-jack switch, constructed with an
elongated frame composed of aline-wire shoe
having a front socket face-plate and of an
annunciator-spring bowed upward oroutward

| to the rear end of

out making contact with

g ' | 587,502

said shoe, the parts being
separated by insulating material, a ground
Iug, as ¢, secured to the switechboard above
said shoe and having an arm ¢!, passing un-
der the bowed portion of said spring and
serving to support it, and a switeh-plug,

whereby the plug may be 1nserte(1 in the
switch-jack in contact with the spring with-
said ground-lug.

- 2. In the switchboard a spring-jack switch
consisting of a line-wire shoe, having an in-
sulated opening and a front socket-plate, and
of an annuneciator-spring secured at its rear
end to the rear end of said shoe, the parts be-
ing separated by insulating material, in com-
bination with a ground-lug, supporting said
spring near its front end, a ringing-spring
projecting up through said insulated opening
in the shoe, and a switch-plug having a me-
tallie tip for making contact with said spring
subbtantmlly as descmbed

In a switchboard, a sprm g-jack switeh,
constructed of an elonga,ted frame or shoe,
having an insulated opening, and of an In-
sulated annunciator- -spring, in combination
with a ringing-spring pl‘OJGGEIHﬂ through said
insulated opening in the shoe, and a switch-
plug having insulating material on one side
and a metalhc contact -tip at1ts other side for
making contact with said ringing-spring, sub-
stantlally as described.

4. The combination with the switchboard,
of an annunciator having a front plate, pro-
vided at its lower end with a projecting hori-
zontal hinge-post as M', a drop-shutter, hav-
ing an outwardly-inclined knee projection m,
at its lower edge and provided with inwardly-
projecting ears m'', pivotally connected to
said post M'; also having a field-magnet, a
polarized pendulous armature pivoted there-
to, a push-needle pivotally connected to and
operated by said armature and bearing at its
opposite end against said drop- shutter for
pushing it over, substantially as described.

5. The combination with the switchboard
of the spring-jack switches, a polarized an-

nunciator, companion switch-plugs, one plug

being insulated on the upper surface and the
other on the under surface and applied, one
for the purpose of cutting out the annuncia-
tor and the other for the purpose of bringing
the annunciator into circuit, Substeuntla,lly as
described.

6. In a switchboard, the combination with
a spring-jack switch havmﬂ' an annunciator
in circult of a pair of switch- plugs, one plug
insulated on the under surface and the other

-plug insulated on its upper surface and hav-

o at the outer end a ringing-tip, insulated

from the plug proper, substantmll} as shown

and described.

7. In combination w1t]1 a switchboard, po-
larized annunciators, spring-jack sw1tches
and companion smteh-plun's one plug bemb
insulated on the upper surface and the other

near its front end, and secured atits rear end | on the under surface for cutting one annun-
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clator into circult and the other annunciator
out of circuit, substantially as described.

S. In combination with a switechboard a po-
larized needle-push annunciator, a spring-
jack switch, having an insulated ringing

‘spring or contact and a switch-plug having

insulating material on one side and a metal-
lic contact tip or lug at its other side and

outer end for the purpose of bringing the

ringing-spring into circuit with a dlstant bell
substantmlly as described.

9. A spring-jack switch having a line-shoe
and an annunciator-spring Seeured to said
shoe, in combination with a ground-lug se-
cured tosaid switchboard, said spring resting
at one end onsaid lug, a needle-push annun-
clator wires connecting said shoe with the an-
nunciator, and switch-plugs connected by a
conductor, one of which, when inserted into
the spring-jack lifts’ the annunciator-spring
from contact with said ground-lug, cutting off

all connection with the ground-wires except

throughsaid plugs,substantially as deseribed.

10. In aswitechboard, the combination with
the spring-jack switches having line-shoes, of
the switch-plugs in pairs, having one side of
metal and the other of insulating material,
the metal part of one being on the top and the
metal part of the other being on the bottom,
and also having downwardly-projecting lugs
of insulating material and said pairs of plugs

being connected by a flexible conductor, sub-
stantially as described.

'11. The combination with spring - jack
switches, of switech-plugs, connected in pairs
by a flexible wire conductor, each of said

plugs having a detachable hollow section con-

taining a slotted binding-pin for attaching
sald conduetor subsmntlally as described.
12. A smtch-phw‘ having in its handle a de-
tachable section, I, llavmﬂ' a longitudinal pas-
sage, 1, In combination with a bmdmg-pm v,

havin o a slotted head and a stem inserted in

said passage 7, for connecting a conducting-
wire, substantially as desecribed.

13. In a switchboard a spring-jack switeh,
having an elongated frame or shoe, provided
near its front end with an insulated opening,
in combination with a ringing-spring, pro-
jecting through said opening, and a switch-
plug having a metallic tip at its front end for

making contact with said spring for sending
Sig nals over the line-wire, substantiallyas de-

| Scrlbed

In testimony whereof we affix our signa-
y + 3
tures in presence of two witnesses.

WILLIAM S. HARRISON.
E. M. HARRISON.

Witnesses:
ELIZABETH ENGSTROM,
J. K. HOLYOKE..
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