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To all whom it may concermn:
Be it known that I, GEORGE FREDERICK

- SHAVER, a citizen of the United States, and a
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resident of New York city, in the county of
New York and State of New York, have in-
vented certain new and useful Improvements
in Mechanical-Telephone Exchanges, of which
the following is a specification.

The ob,]eet of my invention is to provide a
means for connecting mechanical-telephone
lines through a central station or exchange

in such a manner as to enable any subseriber

or patron having a line connected with a cen-
tral office to communicate with any other sub-
scriber similarly connected by means of ap-
paratus hereinafter described, whereby the
loss of power and distinetness of articulation
due to imperfect means of connecting the
several wires or either of them, as heretofore
experienced, isobviated. The meanswhereby
this end is attained is shown in the accom-
panying drawings, in. which—

Figuare 1 represents a plan vies of the ap-
paratus; Kig. 2, an elevation taken from the
front side of the apparatus. FKig. 3 shows a
side view ¢of the connecting mechanism and
the arrangement of theline-terminals. Figs.
4, 5, and 6 show detail views of the different
forms of vibrators used in connecting lines at
the central office. Fig. 7 shows a detml of a
main-line terminal :«md 1ts support, also the
manner of connecting the central-office oper-
ator’stelephone. Fig. S represents the method
of supporting a line- -wire at the point of
junction with the supporting-frame of the
line-termini. Figs. 9and 10 show the mannex
of supporting the innex ends of the auxiliary

line- tEIHNIlEle X X. Fig. 11 shows a hand-

telephone for use at the central office. |
Referring to the drawings, A represents a

suappor tmn-flmne for the enter; ing lines.
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B repr esents a shaft which serves to Sup-
port the connecting mechanism, and is

mounted between the upper and lower pmts
of the frame C and O.

C and O vepresent a frame-work which
supports the entire switehing apparatus and -
terminals.

- D represents an electric-annuneciator frame
carrying anihuneciator-drops, fo which line-

M N.

Fig. 5.

wires are connected in the usual manner for
calllng purposes.

EE represent the supports for the inner
ends of the main-line terminals, the ends of
the said terminals being formed intoloops R,
made preferably of stiff wire, which ineclose
the supports E K, which are made of two ver-
tical wires placect a short distance apart and
parallel with each other and extending be-
tween the parts of the frame C and D. TWO
wires are-used to support each terminal loop
of the main-line wires Y Z, in order to facili-
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tate the engagement of the sald main-line °

terminal wires with the hand-telephone F,
which is provided with a connecting-bar f,,
terminating in a hook at one end, the other
end being 110‘1d1y attached to the dmphmgm,
0 H represent a series of ratchet-wheels
mounted upon the shaft B, and are provided
with pawls I I I, which engage with the
ratchet-wheels and serve to hold them in any
desired position. The ratchet-wheels H H H
are provided with handles J J J, for the pur-
pose of turning the ratchets ELIOH]ld the shaft
B in the Opemtlon of setting tension upon
connected terminals. The 1atchet-wheels H
H H are perforated to receive a bolt, which
secures upon each of the ratchets yoke-pieces
K K, which support the various vibrators L
The vibrator I is a spiral spring cov-
ered with a sleeve of rubber I/, which acts

as a damper for eliminating the resonance of

the spring /, and said spring terminating at
either end in a hook, one end being sup-
ported by asmall bolt k, which passes throu gh
the ends of the yvokes K IX, and the other end
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being adapted to engage with the looped ends -

of the auxiliary-line terminals X X. The vi-
brator M is composed of a bar terminating at
one end in a button-shaped head m and at

| the other end in a hook, which is adapted to

engage with the ter 1"1:1111{:11,1001)m of the auxil-

1ary-line terminals X X, as above described.
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The head of the vibrator M rests upon a rub-

ber cushion m/, resting within the voke K,
The Vlblfrbt()l N is a plate or bar
telmmdtmw at either end in a hook, also
adapted to engage with the loops at the ends

of the &11‘5111&1"}7 line terminals X X, and is _

‘perforated atits center, the pertoratwn being
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countersunk at each end thus forming akn 1fe- |

edge which rests aﬂ'amst a bolt n, “which
passes through the said perforation from the

upper to the lower parts of the yoke K, Fig.

6. Thevibrator N is capable of a rockmn' or
oscillating motion upon its SUppOI‘tIHU‘-b01t n,
and 1n use adjusts itself to the auxiliary con-
necting terminal wires X X, even should they
be of shﬂ'htly different lenﬂ'ths The vibrator
L, I find best adapted for cennecting parallel
wires, the vibrator M for acute angles, and

the vibrator N for connecting wires entering

 the frame A at obtuse angles w1t11 each other.
- At the point of junction of the entering line-
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each other.

wires’Y Z withthesup portlnﬂ'-frameAthe line-
wire is formed into a short loop 2z, which sur-
rounds a vertical flexible supporting-wire 2/,
Fig. 8, and which serves as a sliding support
f01 the line-wires Y Z and prevents the said
line-wires Y Z from coming into contact with
At the inner ends of the loops 2
the auxiliar y—hne terminals X X are attached
to the main wires Y Z, the sole utility of the
said aumhary—hne termma]s being to afford
convenient means for connectmg the mem—
lme wires together.

“Inordertopreventthe aumhary connectmn'-
wires X X X from touching each other When

_ hot" in use, they are pmwded with terminal
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loops of stiff wire R/, similar in construection
to the loops R of the mam-lme terminals, and
are attached to a frame o by means of a
pin P, which passes loosely threucrh the frame

0 and termmates at one end 111 a hook and

at the other in a button p. A retracting
spiral spring Q is mounted upon the pin P at
~a point between ‘the frame o and the button
p and nermelly draws the hook P mwa,rdly in
the position shown in Fig. 9. "When it is de-
sired to mount the ter minal loop of an auxil-
1ary—1me terminal X upon the hook P, the but-
ton pis first pushed outward, thus forelnﬂ' the
hook P out toward the fra,me A, and the loop
of the auxiliary wire X may then be placed
over the hook P, when the device remains in
the position shown in Fig. 10. To enable the
central-office attendant te communicale with
subscribers, a hand-telephone is provided,
(shown at F, Fig.11,) and consists of two sau-

cer-shaped disks of wood apertured at the
center and supporting a diaphragm between
them fastened to the outer edge of the disks.
A small bar f is rigidly attached to the cen-
ter of ‘the'said diaphragm by means of nuts
adjusted upon the bar at either side of the
diaphragm and terminatesat its outer end in
a hook, which when in use engages with the
loop R of the main-line termmals YY. A

hollow eylinder G extends backward frem the |

rear of the hand- telephone, and serves as a
handle by which it is held in position when
connected with a line-terminal. |

'~ When a subscriber desires to commumcete

- with another subscriber, the operation is as

follows: The subscriber ﬁrst rings a magneto

- call-bell, which is attached to his line in the

usual manner, the effect of- whlch ‘being to

with the subscriber.
‘sires to communicate with

cause an annunciator mounted at D, Fig. 2,
to fall, thus exposing a number 1epresentmg
his line. The central-office attendant then
connects the hand -telephone F with the
main-line terminal loop of the subsecriber’s
wire by placing the hook f within the loop

"R at the end of the main-line terminal, and
transfers the tension of the same to the tele-

phone by pulling the telephone F .toward
him, and i1s then enabled to communicate

another sub-
seriber, the attendant rings a bell attached

to the lme of the subseuber wanted in the
usual manner, and then proceeds to connect

the lines of the two subseribers by removing
the aumhary-lme terminals X X, attached te
the main-line wires Z Z, from the raek or frame
0, and attaching thelr terminal loops to. vi-
brator L, M, or N, aecordmg to the angle
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If the subscriber de-
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made by the Subscnbers lines entering the

frame A. After attaching the a,uxﬂlaljy-hne
terminals to the vibrator the lever J of the
ratchet H, supporting the vibrator, is moved
around, thus drawmtr the vibrator toward the
shaft B and lmpartmg tension to the auxil-
1&15-11ne terminals X X, in which position it
is retained by the pewl I. The action of
drawing the auxiliary terminals toward the

‘shaft B not only imparts tension to the aux-

iliary-line terminals, but slacks the main-line
terminals of the connected subseriber’s line,
so that in effect the connected line-wires Z Z
and theauxiliary-line terminals X X, now un-

der
complete tension-circuit from one subscriber
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tension with the vibrator, eonsmtute a

to the other, and they are then enabled to

converse mth each other with the same fa-

cility as though talking over a single line
Af-

eonneetlng their respeetwe telepheues
ter the subscribers have finished using the
lines the pawl I of the ratchet H is released

and the handle J is returned to its Orlgmal
position, thus allowing the vibrator to move
away from. the shaft B, thus slacking the aux-
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iliary-line- terminals X X and restoring the

tension of.the main-line terminals Y Y, when
the auxiliary terminal loops may be dlsen-_

gaged from the vibr ater and returned to their
OI‘]U‘IIlal positions upon the frame o. By in-
creasing the number of the ratohets and Vi-

brators L M N it will be seen that as many

connections may be made at the same time g8

‘there are ratchets and vibrators, and as the
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ratchets are mounted upon the shaft B at dif-

ferent altitudes and adjusted to revolve in
different planes, it follows that thereisno in-

terferenee or eressmﬂ' of the lme-termmale

when connected.
It may be seen that any suitable ‘device—

‘such as a cam or set of pulleys—may be used
‘to draw the vibrators toward the shaft B; SO

I donot limit myself to the ratchets H- as
means for setting the tension upon connected

which I ﬁnd can be Operated W1th great fa-
cility. - -
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line-terminals, but prefer the device shown,
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I am aware that other means of connecting |

mechanical-telephone lines have been used,

notably a piece of wire mounted upon &

hanger and terminating in hooks which are
attached to the terminals of the lines con-

nected, and means for 1mpart1nn tension to
the piece of connected wire, thus practleally.

extending one line by means of the piece of

wire to the other line connected; but I find
such devices to be very slow :zmd awkward
in use, and that a great loss of power of the

vibrations transmitted from one line to an-
otheris experienced by such means, whereas
by the means herein set forth nosuch loss oc-
curs, there being no extension of the line-
wires connected; butinlieu thereof I use sim-

ple devices for transmitting or rather trans-
ferring vibrations from one hne to another

throuﬂh a vibrator.

1 am also aware that line-wires termmatmﬂ
upon radial bars placed across and pamllel
to the rear side of the diaphragm of a me-
chanical telephone and arranged to trans-
mit vibrations from one line to another by
sliding the line-terminals inwardly toward
the center of the diaphragm have been used;

~but in this device only oneset of connections
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can be made at one time and imperfect ar-

ticulation only is secured.
T have also heretofore used branch wires

leading from the main-line wires entering a

centml exchange switching apparatus,(shown
in a former pa,tent issued to me :) but in that
arrangement the branch wires were used sim-
ply as a means for enabling the central-office
attendant to communicate through them to
the main lines of the subscribers, the con-
necting of subscribers’ lines being effected
by an auxiliary wire fitted with hooks and
arranged to- engage with the ends of the
main-line terminals; but in this apparatus
the main-line terminals remain undisturbed,
and the auxiliary-line terminals X X are
used to connect the main lines with each
other, the latter arrangement affording very

‘superior means and 1‘95111ts, both as to ease
and rapidity of manipulation and mcredsed

power and better articulation.

What I claim as new, and desire to secure
by Letters Patent, is—

1. A movable vibrator 1, for connecting

meehamcalntelephone lines, consisting of a |

spring /, terminating in a hook at either end

- and pI‘OVldBd with a damper !/, in combina-
55

tion with a tension-setting device and a series

~of mechanical- telephonelme -terminals,where-
by parallel lines may be connected together

through the vibrator for mtereommumcatlon

w1thout loss of power or distinctness of ar-
ticulation, substantially as herein set forth.

2. In a mechanical-telephone exchange ap-
paratus, a vibrator L, consisting of a spring,

a x*‘lbmtor M, cousmmhﬂ' of a bar hooked at

one end and provided with a button- shaped
head resting upon an elastic cushion, and &
vibrator N, LOHSISUHD‘ of a bar termmatmﬂ*

in hooks and perfomted at its center to re-

ceive a supporting-bolt n, a supporting-shaft

B, common to all the vibrators, tensmn—settlnw |

devices H I J K, and a series of mechaniea,l-

telephone lines and auxiliary-line terminals,

substantially as herein set forth,

3. A device for connecting mechanical-tele-
phone lines together for intercommunication
through a central office or exchang ge, consist-
ing of auxiliary terminal wires X X one end
of each being permanently attaehed to the
main-line wires at a point distant from the

ends thereof and the other end being mov-

able, in combination with the said main-line
wires and a vibrator and tension-setting de-
vice, whereby communication may be estab-
lished between any pair of main lines by at-
taching their respective auxiliary terminal
wires to a vibrator and imparting tension to
the same, substantially as herein set forth.
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4, In an apparatus for connecting mechan-

ical-telephone lines, a tenswnmsettmn device

consisting of a ratchet II, pawl I, and yoke K,
and leverJ mounted upon a shaft B, in com-
bination mth a seriesof meehcmlcalntelephone

lines, and a vibrator adapted to engage with
and transmit vibrations from one eonnected

line to another, substantially as herein set

forth. _ _ _

5. In a mechanical-telephone exchange ap-
paratus, an adjustable support for the enter-
ing wires, consisting of a loop 2
in and forming a pmt of the %ald Wnes, in
combination w1t]1 a supporting-wire 2/, pass-
ing through the said loop, whereby the said
line-wire may be free to move upon its sup-

port during the action of setting tension upon

connected wires, substantmﬂy as set forth.,
6. In a mechanical-telephone exchange, a
support for auxiliary-line terminals, consist-

ing of a frame or rack o, having a series of
pins P mounted thereon and passmn' loosely

through said frame, the said pins terminating
at one end in a hook and at the other end in
a flattened head p, in combination with a re-
tracting-spring Q, interposed between the
head p and rack o,whereby the said auxiliary-
line terminals are kept taut by the action of
the spring and crossing of the line-terminal
wires is prevented, &ubstantlally as herein set

forth and described.

Siened at New York city, in the county of
New York and State of New York, this Sth
day of March, A. D), 1889,

GEORGE FREDFRICI& SIIAVER

Witnesses:

Wa. E. MAGIE,
I1. D. OGDEN,

, interposed
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