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To all whom @t may concermn:

Be it known that I, I'. BENEDICT HERZOG,
a citizen of the United States, of the city, coun-
ty, and State of New York, have invented a
new. and useful Improvement in Telephone-
Exchange Systems, of which the following is
a specification. ‘ | | |

In telephone - exchange systems where a
number of would-be subscribers are so situ-
ated as to be within easy reach of each other,
or within easy reach of an of
vided with telephone-connection to the sys-
tem-—as, for example, would be the case In
bulldmgs in which are a number of different
offices occupied by persons having no business
connection with each other, orin th_e separate
offices of some large business—it 1S often the

case that the occupants of such offices, only

wishing to use the telephone occasionally,or for
other reasons,are unwilling to pay the full sub-
scription-rent charged by the telephone com-
panies for regular telephone facilities, (which
generally comprise aseparate circult and tele-
phone apparatus for each subseriber,) but
would be glad to pay only a fractional part of
the regular subscription for the privelege of
using, in common with a number of other sub-

seribers, what I shall hereinafter call a “‘com-
mon telephone’ ) located somewhere inthe same
building, or in a place easily accessible there-
from, and connected with the central office of

the System in the usual way; but 1n order to

make such a common use of the instrument as
convenient and efficient as possible it 18 ex-
tremely desirable that each one of the common
subscribers, who would not object to going to
the common telephone whenever he himself

desires to call up some other person, should

have some means of knowing, without having
to leave his office and watch the telephone,
when he in his turn is called up by any one
wishing to converse with him, so that he may
then go to the common telephone ::md answer
the call.

To provide such means, and thereby avoid
the necessity of having some person constant-
ly watching the common telephone to inform
they are
called, is the general object of my invention.

To this end the main feature of my inven-

‘rectly from the central off

ice already plo- '

—_—

each of such common subscribers’ offices with
an electrical signaling or calling apparatus

for calling up each subscriber, and electrieal-

ly connecting such apparatus with the main

cirecuit of the common telephone, or with

means for operating them directly or indi-
ce of the system, so
that the central operator there can call up sepa-
rately any desired one of the common sub-
scribers in his own office, and by that means

telephone.

My invention will be understood fl()lll the
accompanying drawings, in which Figure 1
represents, generally, the common telephone
and apparatus and the individual calling de-
vices of several of the common eubsoribers
electrically connected therewith according to
my invention. Fig. 2 18 a view in elevation
of the mechanism I have devised to be placed

- ab the common telephone, and to enable the

central operator to call up whichever sub-
seriber he chooses without disturbing the oth-
ers.

In Fig. 1, A represents the common tele-
phone Wlth 1ts appurtenances.
the usual telephone and signaling or calling

apparatus now in common use at subscriber §

offices, comprising the call-bells 6 b, the mag-
neto-call C, the transmitting- telephone B, the
recelving - telephone ¢, &c,  DBesides Whmh
there is also placed witlﬁn the box dthe switeh-
ing mechanism shown 1n Fig. 2. The main

 line connecting with the main central office
“of the system is connected to the binding-post
1, from which the circuit leads through the .

usual automatic switch and calling apparatus
in the well-known manner, thence to the bind-
ing-post 2, Fig. 2, and thence through the con-
tmvence shown in Kig. 2. Blndmw-poet 3 18
connected to ground. Bmdmw -posts 4, b, 6,

and 7 are respeotwely oonneeted Wlth o1r-_
cuitsleading to the calling apparatuses or bells

aaad, located in the offices of the respective

common subscribers, and constructed to be

operated in the same manner as are the bells
b b of the common telephone.

By means of theswitching contrivance shown
in Fig, 2, the oonstructlon of which I shall
preoently describe, the central operator can

- tion, generally stated, consists in providing | successively eonneet the main line to the bind-

It consists of
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,'ing.-posts 3, 4, 5, 6, and 7, and thereby either

ground this circuit at the common -telephone
or connect 1t to any one of the desired call-
bell or local circuits connecting with the sub-
scribers’ call-bells a‘a a ¢.  Adfter having put
the main cireuit in connection with .the de-

‘sired office in this manner, the calling-opera- -

. tor can ring the subscriber’s bell in the usual

10O

- of the common telephone.

s

way by the usual pulsatory current, such as

that employed to ring the calling apparatus
‘That one of the |

common subscribers whose bell has been rung

by these means, having thus heard the call, is
thereby made aware of the fact that he is
wanted at the common telephone, and he can |

then go there and communicate with the per-

- . son who wishes to speak to him. According

20

to this plan no apparatus is needed in any of

- the common subscribers’ offices exceptmﬁ*

the simplest electric bell, or other call or sig-
nal adapted to respond to the current sent over
the line from the central office, thereby dis-

- . pensing with the complicated magneto--eall
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and telephone apparatus with which each sub-
scriber 18 now provided according to the gen-
eral practice, and enabling a number of sub-
sceribers to be accommodated on a single eir-

cuit to the central oifice, thus avoiding the

oreat expense of a separate circuit to each

il

one of the subscribers’ circuits.

299,070

oround, and the second, third, fourth, and

fifth blocks are respectively connected with -

binding-posts 4, 5, 6, and 7, to which the call-
circuits leading to the common subscribers’
offices are respectively connected. - It will now
be understood that by means of the electro-
magnet J the bar K and spring L may be raised
step by step, so as to make the spring L con-

70 _ |

nect with either the ground or any desired 75

The main-
line circuit, which comes in at the binding-
post 1, and affer passing through the usual
automatlc switch and the CELHIIJQ,’ apparatus
is connected to the binding-post 2, as already
explained, next leads through the electro-
magnet I, thence through the electro-magnet
J, and thenee to the metal gulde e, which is
always in electrical connection with the metal
bar K, as shown, so that the main-line circuit
18 either ,g-ro.unded,_.as Indicated 1n the draw-
ings, or 1s connected to either -one of the sub-
scribers’ circuits, depending upon the position
of the bar E. By sending electrical impulses—
that i8, by closing and .-opening the circuit

_with an ordinary battery onthe-line—the cen-
tral operator may raise the bar K step by step,

and thus switch the main line on any desired
subscriber’s circuit, in order to call him up.
The object of the electro-magnet P, which

80
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subscrlbel, and the great trouble and expense | requires a stronger current to make. its arma-

of keeping so many house top circuitsin work-
1ng order.

]]ach common subseriber’s office might be
provided with a telephone to enable him to
talk directly with the central office from hisown

office, and I have, in fact, so represented the -

subscriber’s apparmtus in the drawings; but it
will readily be seen it i1s extremely desirable
that there should be nothing required at the
common subscribers’ offices Dt a simple elec-
tric bell or signal of some kind.

The switching contrivanece, which is pla,ced
within the box d, and by which the central
operator can connect the main line with any
desired subscriber’s call-circuit atb pleasure,
I construct as shown in Fig. 2. I is a verti-

cally-sliding metal bar mounted in the fixed

guides ¢ e, secured to a base, and provided on

one side with- ratchet- teeth 4 ¢ i, by which 1t

18 raised step by step by means of the actuat-
ing-pawl F and lever H, operated by the elec-

- tro-magnet J and the retammg pawl G, the

*__5'5

pawls operating to impel the rack step by step
To the upper-end

in the well-known manner.
of the bar E is attached a spring, L, which

travels over the ends of the msula,ted metal
blocks n n n n n, fixed to the base in the path

of the said spring, the space between the blocks

- being so.small that the spring malkes electrical

fO

connection with the one ahead before break-

‘ing connection with the block behind, so that

the spring L always connects with at le'mst one
of the said blocks. The lowest block » is con-

nected by a wire, as shown, with the binding-

post 3, which, as we hzwe already seen by

reference to Flg 1, is connected with the | dition and grounds the line at the common

ture respond than that used to operate thé
electro-magnet J alone, 1s to enable the central

operator to set back the bar E to its lowest.

point, and thereby ground the line again at the
common telephone. This is.accomplished by
means of the bell-crank K, carrying the arma-
ture p, and pivoted to the fixed guide e, which
bell-crank, when acted upon by the electro-
magnet I, engages with two pins, g-and f, pro-
jecting from the pawls  and F, and with-
draws the said pawls from the teeth of the bar
B, and allows 16 to drop down by its own
Welght thus restoring the apparatus to nor-
mal condition.

It 1s also desirable that when a,subs.cllb;er |

comes to the common telephonein response to
a call the apparatus should be restored to nor-

mal condition, so as to ground the line there.

To have this accomplished automatically I

construct the usual automatic switeh, upon

which the receiving-telephone is hung,s0 that
when relieved of ‘the weight of the telephone

it operates to disengage the pawls from the

bar I, which then drops to the bottom of its
stroke, as before. Iorthispurpose Ipivot the

automaticswiteh hook or lever R, upon which
is hung the telephone T, upon the fixed guide

e, whlch also forms the plvot for the elbow K,
and then when the telephone is taken off the
hook is drawn up by the spring S, and carries
with it the elbow K, resting on the pin s, there-
by freeing the bar B from the pawls G and F
by the _smlp]e removal of the telephone. Thus
the mere act of removing the telephone auto-
matically restores the apparatus tonormal con-
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telephone. This contrivance, of course, does

- not interfere with the usual funection of the .-

IO
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- vice made simply to conneect this local battery_

20

tomatic switch, although the electrical part of
the switching contrivance is not here shown
in connection with the hook or lever R, it be-
1ing very common and well known.

Aceordmw to the arrangement I have shown
and speelﬁe%lly described, the . electric call-
bells or other signaling devwes whatever kind
1t 18 desired to employ, are 0perated directly
on the main telephone-circuit of the common
telephone from the central office of the ex-
change system—that is, the central operator,
When he wishes to call up one of the common
subseribers, automatically disconnects the line
from the ground at the common telephone by
means of the automatic switch, and puts it in

connection with the branch 011'(3111‘5 leading to.

the proper subscriber’s eall-bell, and the sub-

scriber’s bell is then operated dir ectly by the
current he sends over the main line from the
central office; but it is not essential to my in-
vention that the call-bells should be worked in
this mauner. If preferred, they may be rung
by a local battery placed at the comimon-tele-
phone office, and the automatic switching de-

successively to the different local call-circuits,
in which ecase the local call-circuits would
never be connected with the main line, and the
main line conld be permanently g rounded In

- Tact, 16 18 immaterial what kind of call-bells or
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signaling apparatus are employed at the com-
mon subseribers’ offices in carrying out my in-
vention, or in exactly what manner they are
put in operation by the operator at the cen-

particular form of calling apparatus or mode
of operating such apparatus.

It desired, the common subscribers’ call-bells
may all be arranged on a single cirenit and op-
crated simultaneously from the central office,
instead of each one on a separate branch cir-
cult, and the call may be made by a signal
heard by all, but which varies and is recog-
nized by all as being intended only for a par-

ticuiar one; but, as wﬂl readily be seen, it 13
much more desn able that each 1HC11V1C1[1‘L1 call

- be made so that it is only heard by the one for

_50
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whom it 18 intended, and is neither 1ecomuzed
by nor disturbs any other.

What I claim as my 1nvenblon, and desire
to secure by Letters Patent, is—

1. A telephone- EXGhaDﬂe system consisting
of the following elements: a number of sub-
scribers’ telephone circults electrically con-
nected with the central office of the system,
one of sald telephone-circuits being provided

with a telephone and calling ELle’LlELbUS for
communicating with the central office, which

telephone is centr ally located, so as to form a-

common telephone for the ﬂeneml use of a |

tral office; and I do not limit myself to any |

¥ -

number of subscribers whose offices are near,
electrical signaling or calling apparatus ar-
ranged at each of the ecommon subscribers’
offices, and electrical connections and means
for operating each ecommon subscriber’s call-
Ing apparatus from the central office, where-
by the central operator may call up any de-
sired one of said subscribers in his office.

65

79

2. The herein-described common-telephone

system, consisting of two main offices electri-
cally connected by a telephone-circuit, and
provided with telephone and calling appara-
tus, whereby each main office may call up and
talk with the other, in combination with two
or more branch or 100&1 of.
one of the said main offices, and provided with
electric call-bells or signal-receiving appara-
tus, circuits connecting each of these local
electric call-bells or signal-receiving appara-
tus with the said main office, and mechanism
at the latter office whereby an operator at the
distant main office may cause an electric cur-

1ces situated near

75

80

rent or impulse to be transmitted over any of 85

the branch circuits, 8o as to operate the call-
ing apparatus of any desired local office at
plmsure substantially as deseribed.

3. 'I'he herein-deseribed common-telephone

system, consisting of two main offices electri-

cally connected by a telephone - cirenit, and
provided with telephone and calling appara-
tus, whereby each main offi

| tﬂk with the other, in combination with two

or more branch or 100%1 offices situated near
one of the said main offices, and provided with

independent electric call-bellsorsignal-receiv-

Ing apparatus, a cireuit conneeting each local
call-bell or signal-receiving apparatus with the
sald main ofme, and electro- magnetic switch-
ing mechanism at the latter of
to be operated by electric currents sent OVer
the main circuit from the distant main office,
and to connect the said main circuit with any
of sald local circuits, respectively, as desired,
substantially as desel 1bed.

4. The combination, with the electro-mag-
net J, lever H, and Step by-step contrivance
14, construeted to be actuated bythe said elec-
tro- -magnet, and set as desired by a prede-
termined number of electrical impulses, of the
lever or hook R, upon which the telephoneis
hung, said lever being mechanically connect-
ed with the said step-by-step contrivance, so
as automatically to restore said contrivance to
normal condition when the telephone is re-

moved from its hook, substantially as de-
scribed.

Signed and Wltnessed this 28th day of Jan-
uary, 1884.

F. BENEDICT HERZOG.
Witnesses: -

- CHAS. H. DILLEY,

CHARLES G. CURTIS.
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