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IIARLEN P. SNOW OF ERITK, PENNSYLVANIA ASSIGNOR OF ONE HALF TO
| | FREDERIOK C JARECKI, OF SAME PLACE.

_TELE'PHONE-EXCHANGE MECHANISM. -~ =

iy,

SPEGIFICATION fermmg- pert of Letters Petent No. 6'7 2,067, dated Aprll 30, 1901
| Appllcetmn ﬁled September 28, 1899, Serial No. 731,994, (Nomodel)

To all whom it may concervi: ~
Beit known that I, HARLEN P. SNOW, a citi-

zen of the United Stetee residing at Erie, in
the county of Erie and Sta,be of Pennsylveme, |

have invented certain new and useful Im-
provements in Telephone-Exchange Mechan-
isms;-and I do hereby declare the following to
“heafull, clear, and exact description of the in-

vention, such as will enable others sKilled in
the art to Whleh 1t eppertems to make and use

the same.

This invention relates to telephone eXx-
change mechanism; and it consists in certain
1mp10vemente in the construction thereof, as

15 will be hereinafter fully described, and point-
~ed out in the claims.
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More particularly, the mventlou COmprises
among its leading features switching mech-
anism through whleh different telephones

may be eonneeted broadly, either by ground.

or metallic elreulte but more particularly by
the system of wiring wherein a series of out-

coing wires and a series incoming wires are
utilized for a greater number of telephonesj'
than the pairs Of wires as shown in my pat-
ent granted September 28, 1897, No. 590,633.

The mechanism also comprises the detail
of the exchange mechanism, which will ep-_

pear more fully hereinafter.

panying drawings, as follows:

mechanism. Fig. 2 shows a diagram of the
mechanism controlling the switchboard and
the meansfor actuating the magneto and con-
necting the exchange- telephene with outside
Lelephones Hig. 3 ehews a plan view of the
switechboard; Flt, 4, a front elevation, the
point of view being from the right of Flg 3.
Fig. 5 shows a S]de elevation, ’nhe point of
view being from the bottom of Fw 3 and the
left of FIU‘ 4. TFig. 6 shows a detml of the
brush meehemsm
the shifting-block meehamsm Fig. 8 shows
alarge viewin detail of theinductiverepeater
and cutting-out switeh.

This exehd,nge mechanism is partleularly

| dddpt(—‘d for opemmnu‘ with the system of wir-

so ing shown in my former patent referred to,
~ which consists, briefly, in utilizing a series of

The invention is iilustrated in the accom-

Fig. 7 ehows a detall of |

. -

and so on.
| areaseries of movable rods, arranged in pairs,
- Kigure 1 ehows a diagram of the SWlteh-i:
bea,rd and wiring meldent to the connecting

outgoing wires in connection with a series of
return-wires by connecting each outgoing and
incoming wire with a pluar ehty of telephone
systems, each telephone, however, being con-
nected with a different combm(mtwn of out-
going and incoming wires, so that separate
circuits are maintained fm each phone.
Referring now to Fig. 1, the general scheme
of my switchboard when apnhed to this sys-
tem of wiring is shown in diagram.
diagram, A marks the incoming wires, and
B the outgoing wires, the terms “meommcr
and “eutﬁ'omﬂ*” wires being used simply for
convenience, as, of course, either answers
either desenptlon
coming wires in theseries, (marked from A’ to
A) and ten of the outgoing wires, (marked

from B’ to BX. ) The wires “A are connected

with a series of plates a, insulated from each
other, and the wires B are connected with a
like series of plates b, alsoinsulated from each
other and separate from bhe plates a. The
plates a are lettered from a’ to a'% the plate
a' being connected with the wire A’ and the
plate al® with the wire Al%, with the inter-
vening plates connected with intervening
wires in their order. A like system of letter-
ing is employed with regard to the plates b,
the plate b’ being connected with the wire B‘r
Extendmfr across the plates a

C? Ct A like series of movable rods C’ are
arranged over the plates b and are also ar-
ra,no'ed in pairs C®and C°. Contaots c are ar-
renged on the rods C C’, which are adapted to
be brought by the movement of the movable
rods into contact with any of the plates a or
b.  The rods C? are connected by a wire d
with the rods C3, and the rods C* are con-
nected by a wire d’ with the rods C°. It will

In this

There are ten of the in-
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be noted, therefore,that the rods are arranged

in eouplee or pairs, and that each pair is ca-

pable of forming a telephonic connection if

the wires d .fmd d' connected with them are

connected with a medium to complete a cir-

cuit,as the common return-wire. W here a me-

95

ta,lhe circuit and selecting system described
is used, these rods and br ushes are also ar- -

ranged in couples which are in electrical con-
nection—. e., the rod C? and the rod C°form

a couple or pau which are electr ically con-
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nected, and the rods C* and C° also form a | are connected with the outgoing and incom-

pair which are in electrical connection, and
the rods C° and C* form a pair by means of
which a telephonic connection may be made.
The wires d and d' pass to an inductive re-
peater which, as shown, is in the form of a
repeating-coil D. Each telephone in the sys-
tem 1s connected to one of the wires A and
one of the wires B, each telephone having a
different combination,as many telephones be-
Ing possible as there are different combina-

tions of the wires, as more particularly point-

ed out in wmy former patent referred to. I
have shown four telephones connected with
the line-wires in this manner. They are num-
bered 10 10, 9 10, 11 9, and 9 9. The tele-
phone 10 10 is connected with the wires A1
and B, The telephone9 10is connected with
the line-wires A’ and B The telephone 10
J 1s connected with the wires A®and 13%. The
telephone 9 9 is connected with the wires A?®
and B°. This method of connection is car-
ried out throughout the system. Independ-
ent line-wires may run from each telephone
into the exchange and there be connected.
With this system the switchboard-wire (wires
A and B) may also extend out from the tele-
phone-exchange and the wires immediately
connected with each telephone simply run to
the line-wires. The system of phone-indica-
tors may be and preferably is arranged with
two numbers—as, for instance, a phone con-
nected with the wires A'and B’ might be num-
bered ‘1 1” and the phone connected with
the wires A*and B"might be designated by the
double number *“47.” 1In the systems of less
than one hundred phones a single number
may be used, as ““11” for the *“1 1” number,
above referred to, and ‘““47” for the other;
but in large systems the most convenient
method 1s to have the double series of num-
bers, as above referred to.

The.general operation of the device can be
readily understood from the diagram shown
in Ifig. 1 and is as follows: The caller’s num-
ber is indicated by an ordinary annunciator.
(Not shown.) A rod C?is moved so as to
bring the contact ¢ upon the bar a having
connection with the wire corresponding to the
first number of the caller’s phone, and the
rod C? is moved to bring the contact ¢ on the
bar b having connection with the outgoing
wire corresponding to the second number of
the caller’s phone. The number of the phone
of the party called is ascertained, and the rod
Ct, which is eonnected through the wire d’
with the same repeater D, as is the wire d for
the rod C- already moved, is moved so as to
bring its contact ¢ on the plate a correspond-
ing to the wire indicated by the first number
of the phone of the party called. A similar op-
eration is pursued with reference to the rod
(°. Itismoved to bring the contact ¢ over the
plate connected with the wire corresponding
to the second number of the phone of the party
called. It will readily be seen that as the

ing wire of the caller’s phone a circuit is es-

tablished with the telephone of the party
called through the wire d' and coil D. Elec-
trical energy is conveyed from one to the
other circuits through induection in the coil D,
so that a perfect telephonic connection is es-
tablished between the caller and the party
called.

The rods Cand C', as before stated, are ar-
ranged 1n couples or pairs, and their namber
18 determined by the amount of service that
is desired of the switchboard, and there is for

each couple of rods C* C* an inductive re-

peater D and connecting-wires d d’. The
rods are preferably used sucecessively,the rods
C?, C%, (3, and (C° at one end of the series con-
necting the first caller with the first party
called and the next conple or pair of rods be-
ing used for the next caller, and so on. Af-
ter all the rods have been used the first cou-
ple or pair of rods may be used if the party
is through using the telephone, or, if not, the
next adjacent rods may be nsed, and so on.
The number of subscribers in the system de-
termines the number of barsa and b. Prac-
tically any number of subscribers may be
provided for by inereasing the number of
bars @ and 0. From this it appears that the
number of rods C and C’ determines the ca-
pacity for service of the board, and the num-
ber of plates ¢ and {6 determines the number
of subscribers.

In the use of the system where the same
wires are used for-different circuits cross-talk
may possibly resualt by reason of the greater
capacity of some of the wires than the others.
To avoid this result, I provide the wires with
the condensers U, which are of the usual
form, and by these the capacity of the wires
may be equalized, so as to avoid the result re-
ferred to.

In order that the connection between two
telephones may be automatically broken by
the ring of the bell of one of the phonesin a
circuit, I provide a coil d*, arranged on a
shunt d°, extending from the main ecircuit
through the wire d.- This coil is arranged to
be a greater impedance than is the coil D and
forms a sufficient impediment to prevent a
current through it during the ordinary use
of the circuit. It is, however, influenced by
the current produced by the magneto and
when so influenced operates upon an arma-
ture d?, carrying a switch d?, which is thrown
out by the movement of the armature inei-
dent to the current produced in the coil d* by
the action of the magneto, and this switch re-
mains in the disconnected position until again
connected by the operator.

The exchange wiring for setting the mech-
anism to actuate the movable rods and con-
tact-brushes at ¢, as hereinbefore desecribed
in reference to Fig. 1, as well as the means
for ringing the bell of the party called and
connecting the exchange-telephone,areshown

rods C*and C* are brought over the bars which | in Fig. 2.  On the operating-board of the ex-
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change is arranged a series of spring-actu- |

 ated press-buttons K and F, one of the but-

10

tons K being intended to operate upon each
of the wires A, and being lettered E' E* K3,
&c., to correspond with the letters A" A? A3,
indicating the wires with which they are to
operate, respectively, and the buttons F' F? F°
to indicate the button operating with the wires
B' B* B3, &c., respectively. Hach of the but-
tons 1s provided with a circuit-closing plate

- e, which is insulated from the restof the but-
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tons, and the buttons F have the similar plate
Below the plates e and f, but in the path

of said plates, are arranged a series of con-
tact-posts ¢’ and ', connected with the wires

A and B, respectively. A second series of
“contact-posts e® are arranged in the path of

the plates ¢, so as to be connected with the

posts ¢ through the plates e. The posts e?
are connected through the wires ¢® with a
common wire ¢ of the exchange-circuit. The
wire ¢* extends to the switeh-posts G and G'.
A series of posts f* are similarly arranged in
the path of the plates f and are adapted to

be connected through the plates f with the

posts /' when the buttons F are depteesed

The posts f* are connected through the wires-
f® with a common wire 7 of the exehange-eir-_
cuit, the wire f* having two branches, one
passing throngh the magneto H and the other_
through the repeater I to the switch- -posts

J and J’ , respectively. |
The exchange -telephone Kis in circuit with

a wire passing through the coil I, so as to be

operated by induction from. the repeater 1.
A button K' is arranged to operate upon the

- switch-post G’ to forceit into connection with

40

45

55

60

- button.

the post J', and consequently close the circuit
through the coil I and make a connection with
the exchange-phone. If therefore a caller’s
number is indicated by an annunciator and
the buttons E and F, corresponding to the
wires forming the circuit of the caller are de-
pressed, so as to eonnect those circuits with
the wires ¢* and 14, a cireuit is completed with
the caller through the coil Il and a connection
made with the exchange-phone. A button H'
18 arranged to operate upon the switch-post
J, 80 as to make a contact between said post
and the post G.” It will readily be observed

that if this button H' is depressed the mag-
neto is brought into the circuit with the c¢ir-

cuit eomplebed through the depression of the
buttons K and F, so that a bell in the circuit
with the buttons depressed is operated. Or-
dinarily this is the bell of the party called.
Each of the buttons E is connected through
wires ¢° with a common wire E!, which ex-
tends to one side of an electric power-produc-
ing element N% EHach button E is also, when
not depressed, connected with a post e°, and
each post e® is connected through a wire L
with a series of postsi, (lettered from /' to /1%)
one for each plate a. Aseach batton K is de-
pressed it is thrown out of contact with the
post €® which is normally in contact with the

plates [ is a leng 'eent&et—pla,te [,
plates are insulated from each other, as are

| the circuit of the telephone of the caller.

also the wires leading to them. A contact-
brush I? is arranged to pass over the plates

['* and [ and is of sufficient width to bridge

the insulation between said plates, so that
there is a constant current from the elec-
trical producing element N* through the
wire B, wires &% post €5 and wires L to the

brush 12, unless some.of the buttons E are

depressed, and when this happens there is

a break in the circuit desceribed when the

brush IL° reaches the contact- plate in con-
nection with the button K depressed. For
convenience the contact-plates are lettered
I 2, &e.
with the buttons B’ E? E3, &e., respectively,
and alsoin the Same orderasand to correspond
to the plates a' a? a3, &ec., as well as the wires
A’ A? A3 &e. Operated upon by the action
of the buttons E' E? E3, &e. Passing from
the brush I*isa wiren, Whleh passes thmufrh
a coil N, and the wire N? leads from this eml
to a sw1teh—p03t n®. The buttons K? and H?
are arranged to operate upon the switch-post
n? and to form a connection by their opera-

" All these

70

75

30

, in the same order and tocorrespond

go

tion, as readily seen in said figure, with a

switch-post n°. The post n° is connected
through a wire N° with the other side from
that connected with the wire E! of the elec-
trical power-producing element N*. The but-
tons K are provided with a series of posts f°,
similar to the posts ¢°% and are connected

95

I0CO

through the wires M with a series of contact-

plates, (lettered from m' to m¥,) respectively.
At the end of the plates m is a long contact-
plate m!!, similar in function and form to the
contact-plate [, and over these plates is
adapted to pass a brush M- similar to the
brush I.°. The brush M?is connected thr ough
a wire n’ with a coil N'.
nected with the wire N? leading from the
coil N. The lettering of: the plates m’ m* m?,
&c., is arranged with reference to the bat-

_tons F' B2 B3 " &e. , and with plates b 6% 63, &ec.,

and wires B’ B? B3 &ce., as are buttons E w1th

“theincoming system. The buttons F are con-

nected through the wires f° with a common
wire 'Y, which connects with the wires E!l,
The general scheme of operation of this part

of the mechanism is as follows: The annun-

ciator indicates the wires A and B, forming
The
buttons K and F, operating with said wires,
are depressed by the operator and held in
that position and at the same time, in ordi-
nary practice, the button K* is depressed.
This depression of the button K* connects

the wire ¢* through the switch-block G with
the switeh-bloek J', thus completing the cir-

cuit through the coil I, wires ¢! and 14, and

The coil N’ is con--

10§

ITIO

115

120

12§

depressed buttons K and F with the phone of

the caller. 'T'his connects up the short cir-
cuit % of the exchange-telephone K with the
caller’s phone. The depression of the but-
ton K? also connects the switch-post n? with

At the end of the series of contact- | the switeh-post n?, thus completing the cir-

-
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cuit through the electrical power-producing | distance apart to permit the arrangement of

element N*through the wire E!!, wires e°, but-
tons E, postse', wires L, plates/, brush L*, wire
n, ¢oil N, and wire N*, and this electrical ¢ir-
cuit is continued until the brush L?is brought
over the contact-plate connected with the de-
pressed button, where the circuit is broken,
Now if mechanism is provided for moving
the rods C, which mechanism is thrown out
of action by the breaking of circuit through
the coll N, the rod C will be moved until the
circuit in the coil N is broken, and if the
brush L? is moved in unison with the rod C
so as to bring the brush I.?over a plate { when
the brush ¢ 1s brought over a corresponding
plate a the current will be broken just as
the brush is brought over the plate [ con-
nected with the butbon K depressed, so that
the brush ¢ will be stopped on the plate «
corresponding to the button I depressed. A
similar effect will be produced through the
action of the brush M? and ceil N' with re-
lation to the rods C’ and the contact-points ¢
on said rods relatively to the plates 6. In
order that the long contact-plates [ and m
may complete the circuit from the wire E!
before the starting of the brushes L?and M?,
the plates ! and m!! are connected by the
wires L' and M', respectively, with the wire
L3, which is connected with the wire F!, and
consequently with the wire K. As soon as
the brushes L* and M- pass off of the plates
['* and m! this circuit is broken, so that the
circuit through the brushesiscarried through
the plates [ and m, as heretofore described.
A preferable means for actuating the rods
C and C' is through the medium of a mech-
anism having constant reciprocating move-
ment. This mechanism should not, of course,
actnate a rod C' with each movement, but
only when it is desired to make the connec-
tion. In order that mechanism may be set
to actuate the rods.C and C’ when a connec-
tion is desired, a coil O is arranged in a wire
0, connecting the wire N* with the wire F.
By following the wiring it will readily be seen
that if either the keys K?or H? are depressed
this coil is thrown into circuit with the elec-
trical power-producing element N*, DBy ar-
ranging the setting mechanism to be actuated
by the coil O a reciprocating mechanism may

“be had which normally does not actuate the

rods C and C', but which may be made to do
50 when a connection is desired.

In the mechanism shown in carrying out
the Inventions just described the same des-
ignating charactersare used forthesame parts
as are used in the diagrams. Keeping in
mind the general scheme of wiring and the
objects to be attained, as deseribed in the de-
scription of the dmfrm,ms the operation of
the specific mechanism for carr ying out these
purposes will be readily understood.

The device is mounted on a base-plate P,
which 1s secured to the operating-table T.
T'wo uprights p p are arranged on the base
P, one in front of the'other and of sufficient

the plates ¢ and b, one group above the other,
between them and parallel to them. ™The up-

rights p are provided with a series ot perfo-
rations the size of the rods C and C’, and the
rods C and C' extend through these perfora-
tions, the rods C overthe bars g and the rods
C' over the bars b. The rods C and C' are of
sufficient length to extend outwardly in front
of the front pla,te », 80 that they may be
moved inwardly a sufficient distance to carry
a contact-brush over all the bars a and b.
The rods C? are preferably arranged directly
over the rods C3 and are 8o shown, and the
rods C!are preferably arranged directly over
the rods C5 and are so shown.
preferably directly over the bar 6" and is so
shown, as are the other bars a arranged over
the respective bars 0 in their order. Extend-
ing between the uaprights » p, over the bars a
and b and parallel to the rods C and C', are a
series of contact-rods d° one for each rod C
and C'. (See Fig. 6.) These rods are insu-
lated from the uprights p p and are connect-
ed with the wires d and d’. Brushescextend
from the rods C and C' onto the plates ¢ and

| b and are arranged to be passed over the

plates a and b by a movement of the rods C
and C' with spring-pressure. The brushes
are positioned at ¢, as indicated 1n the dia-
oram shown in Fig. 1. These brushes are
secur ed to the rods C and C’ by the bracket
¢, which is insulated from said rods, and to
insure a contintious connection with the con-
tact-rod d® a second spring-brush ¢* is ar-
ranged on the bracket ¢’, in position to con-
tact the rod d5. It will readily be seen that
if a brush ¢ on a rod Cisbrought onto a plate
a and a brush ¢ on the corresponding rod ¢
is brought onto a plate b a connection will be
established through the wire d or d', as de-
scribed with relation to the diagram shown
in Fig. 1. The contact-plates are arranged
extending across the space between the up-

rights p p at the left of the machine, and the

contact-plates m are similarly arranged at
the right. The plates [ and m are of exactly
the same width as the plates ¢ and b and have
the same thickness of insulating material be-
tween them, so thatif the brush L*and brush
¢ are moved together over the plates ¢ and
a at the same time they will move over the
various plates in their order in proper time,
so that when the current is broken with the
brush L*® in contact with any of the plates [
the brush ¢ at the same time will be over the
corresponding plate a. A similar arrange-
ment is provided with relation to the brush
M? and the bars b.

Extending from the uprights p are the per-
forated ears p', which form guides for the re-
ciprocating rods Q ), one at each side of the
machine. Secured to the rods Q are grooved
cross-heads q- In the grooves of these Cross-
heads pins ¢/, carried by the rock-arms ¢, op-
erate. Therock-arms ¢®are journaled on pins

| 1%, secured to the frame, and extend, prefer-

The bar a'is
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“ably, 'below the opera‘m n g—tehle T.
arranged in the lower ends of the arms ¢
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shaftg!is journaled in the hanger pt,extending
from the bottom of the base P, and is prmﬂded
with the drive-pulley ¢5, which may be con-
nected with any source of power.

at the same side of the shaft, so as to produce
exactly the same movement on the respective
rods g-. The crank-pins ¢* extend through
the slots ¢°, so that the movement of the
crank is communicated to the rods ¢? and
thence to the rods Q. In the operation of the
m&ehme a constant motion is given to the
pulley ¢°, and consequently a constant recip-

the brackets ¢! and ¢, to whleh are secured
the brushes L? and M2 These brushes are
carried with each reciprocation of the rod Q
over the plates [ and m, extending with each
reciprocation onto plates /' and m!'. Extend-
inﬂ' froin.the brackets ¢'! ¢* are the wires n
n'. 'They are in electrical connection with
the brushes L?and M? and insulated from the
brackets referred to. They extend, as de-

scribed in the diagrams, to the coils N and N
The coils N and N‘r are arranged on t.he rods
Q and reciprocate with them.

At the ends of the rods QQ are formed the-

braekels Q' whleh are provided with the bear-
ings g®and ¢°. The rods Rand R'are placed

in these bearings, the rod R being arranged

- to heve simply rotative movementin the bear-

35

ing ¢® but not axial movement, and the rod
R’ being arranged to have both axml and ro-
fative movement in the bearing ¢°. A trav-

eling block S is arranged on the rods R and

R and has extending through it the slot s.

40

and s

(See Fig. 7.) * In this slot and on the shafte
R and R" are arranged the sliding collars s’

Grooves r° are arranged in the shafts
R and R’, and these form nhe orooves of - a

spline- and -groove mechanism wwh which the

: collars &' end s® are locked against rotative

“movement on the shaft Rand R/, but are per-

ro

mitted tohave axial movement bhereon Ex-
tending from the collars s’ and s°* are the ac-
tuating-lugs s® and s
c¢ient length to protrude when the collars are
tarned to bring them to an upright position

into the paths of the rods C and C’, so that

as the rods Q, and consequently the rods R

-and R/, are reciprocated the rods C and C',

55

60

05

which come into the paths of the lugs s® and

s*, are pushed in by said lugs acting apon the

endsof therods. The normal position of the
collars is such that the lugs are turned back-
wardly, (the lug s® toward the left as shown
in Fig. 7,) so that they are out of the path of

said rods and are only turned into the path

when it is desired to make a connection,
The lug s*is directly under the lug s%, so as
to operate a rod C°® when a rod C*is operated
and to operate a rod C° when a rod C* is op-
erated.

At each
end of the shaftg* is a ¢rank ¢f, both arranged

‘with a collar o',

T'hese lugs are of suffi-

brush M™ passing over
| out of cirecuit by reason of the depresemn of

-

Slots q are | .the hwq s® and stis as follows: An extension

P’ projects from the base P, ou which are ar-
ranged the two uprights p® p3 which are per-
felated at their upper ends, ‘thus forming a
guide for a md O'. The rod O’ is provided

uprights p° On the end of the rod O’ is an
arm O° which extends into the path of the

plate n® on the coil N. As the rod Q is car-

ried forward in its movement the plate n®

.contacts the arm O and moves the rod O’ to-
‘ward the rear of the wmachine,

‘Figs. 3 and 5.) As the rod Q moves back to
rocating movement is given to the rods Q. |

_Extendlnw upwardly from the guides ¢ are

(the left in

,posmlon the spring o° presses the rod back to
'its normal position.

In the under side of the
rod O’is a notch 03, which is shaped to be ex-

‘gaged by a point o* on a rod O3, which ex-
‘tends through the extension P’ and apright

p»? and the coil O. The armature O%is se-

cured to the bottom of this rod and is held in .

place normally by the small brackets o°.
When the buttons H? or K?are pressed com-
pleting the cirenit through the wire K, I,
N?, and N3, as heretofore described, energiz-
'nﬂ* she coil O, it actuates the ar mature O

and rod 03, 50 as'to press the rod O3 upwardly
‘and the point o!into engagement with the

rod O" in the notch 03, thus locking the rod
in 1ts forward peeltlon |
front end of the rod O are two arms O°f and

O7,and these are provided with the cam-roll-
ers o%and o".

rod R isarock-arm n4, whleh forms an arma-
ture for the coil N.- The rear part of the arm »n*

Extending from the end of the

70

which is pleqsed nmmellv |
againgt the flont upright p® by a spring 0%
-_tenbmned between said collar and the rear

75
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Extendmﬂ' from the

1CO

is provided with a cam-surface which engages

the roller 0® when the rod O’ is locked in its

inward position by the rod 0%, so that when

the rod O’ is so locked the a,rm.'n4 is carried
back against the roller 0® by the movement

of the rod Q and down by the action of said

roller against the plate n®, and as a circuit
with a current is complete through the coil N
by reason of the closure of the switeh n® the
armature forming the arm m*is held down

through the action of the coil against the lug |
11§
wardly from the rod R’ in the path of the

on the plate n%. An arm n® extends down-

105

IIO

roller 0%, and the rod R’ is rocked when the -

rod O is held in its inward position by the
action of the arm n® against said roller in a
manner similar to the action of the arm »*
against the roller o°.

and forms an armature for the coils N’, and
these coils also being in cireuit it is held in
this position until the elremt 18 broken by the
a plate m, which is

the key or button F, connected with it, as de-
seribed in relation to Fig. 2. Opposed to the
force of the coils N'N' are the springs 4, which
extend from arms ¢ on the shafts R and R/,
These springs extend to the tension-screws

The mechanism for throwing into position | ¢'% arranged on an arm Q? extending from

At the opposite end of
the shaft R’ there is a rock-lever n°, which is
pressed down against a lug on the plate n’

120

125

132




- L0

15.

20

_25

30

672,967

the bracket Q' at the left of the machine as
viewed in Fig. 4. These tend to rock the
shafts R and R’ so as to bring the actuating-
lugs s3 s* out of the path of the rods Cand C'.
The operation of this part of the mechanism

18 therefore as follows: The mechanism con-
‘nected with the rods Q is constantly recipro-

cated by the action of thelever g°. The lugs
s® and s* are held out of the path of the 10ds
Cand C' by the action of the springs 7* %
When,however,a button K?or H2is depressed,
thuas enermzmﬂ' the coil O, the rod O', which
1sgivena slight 1*eeiprocation with each stroke
of the rod Q by reason of the contact of the
plate n° with the arin O%2 is locked in its in-
ner position by theaction of therod O3through
the influence of the coil O on the armature
04, connected with said rod. This holds the
arms O°% and O%at their inward position, and

consequently the rollers o®and 0" in the paths

of the arms n* and »° so that as the rod Q is
brought back to its initial position the armg
n* and n® are pressed down onto the lugs of

the plates n° and n', and asthe coils Nand N’

are energized through the circuit established
through the brushes L* and M?* the arms n?

and n° are held in this position until the

brushes pass over the plates [ and m, which
are in connection with the buttons K and F,
so that the circuit of each is broken, as here-
inbefore described 1n relation to Fig, 2. This

~throws out the coils N and N’, and the springs

40
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~ing from the rod O’ is a cam O° which is ar- |
ranged to bring 1ts beveled surface in the path
of the end of the shaft R’ when the rod O’ is
locked in its inward position, as heretofore

r%, acting on the arms 3, immediately rock
the shafls or rods R and R" sO a8 t0 bring the
lugs s° and stout of engagement with the rods

W hleh they are aetu&bmo' The length of the
rods C and C' is so proportioned with ref-

erence to the position of the lugs s and st

and relatively to the brushes L* and M? that
the brushes ¢ are brought over the bars a and
b corresponding to the plates [ and m just
as the brushes L? and M? are brought over
the corresponding plates / and m, so that when
the circuit 1s broken the br ashes ¢ are left on
the plates corresponding to the buttons E and
I¥ depressed, and as the buttons K and If cor-
respond to the wires forming the cirenit of
the party to be connected Lne circulit is com-
plieted through a wire d or d' for that party.
-In 01(161 that the traveling block S, with the
wl]cus s'and s%, may be carr ried alonn' the rods
R and R’ SO as to engage successively the rods
Cand C I have ar 1a,nu'ed the following mech-
anism: Notfche% 7 and r are ar mnged in the
shafts R and R', with catch-shoulders on the
sides of the notehes toward the left of the ma-
chine. Spring-carches s' and s'*are arranged
to operatein these notches,the spring S* form-
ing the spring for said catches. The notches

r and ' have sufficient length circumferen-

tially of the rods to allow the catches s'! and
s to remain in engagement during the rock-
ing movement of the rods R and R'. Extend-

allow of its rocking movempnr

rod 7.

" chiu,e.

| deseribed. The éﬁd of tile rod R’_is rou nded‘,

so that it may more readily operale against
the surface of the cam O° When the rod O’

i is locked in its inward position in forming

a telephone connection and the rod R’ is

brought against the bevel-surface of the cam

0%, the rod R' is moved toward the right of
the machine a sufil

icient, distance to move the
catch s'! one notch on the rod R, and as the
rod R is loeked against axial movewmentin the

‘bearings ¢®° the block S is held in this new po-

sition, thus bringing the lugs s® and s* to a
neW'blllbh-lOd the distance between the
notches 7 and v’ being the distance between

the rlghh nd of the shatt R, so as to readily
This cone 18
attached to a [Jlate 7%, from which extends a
The rod " extends throngh the ears
13 arranged on the bottom of the Dracket Q.
A spring 8 s arranged to press said rod r’ to-
ward the left, and t-hls acting through the
plate ® and cone 7%, presses the rod R’ back
to its normal position as soon as the shaft Q,

with the rod R’, has moved forward toward

the rear of the machine. The cam O’ is so
positioned that it does not actuate the rod R’

except when the rod O'1is locked in its inward

position. As the rod R’ mmoves back to its
normal position the bevel surface of the
spring-cateh s allows the cateh to move out
of the noteh 7' with which it has been engaged,
and as the rod R’ reaches its normal position

the cateh s is pressed into the next successive

notch ', This operation, of course, 1s re-
peated with each econnection. Journaled on
the.side of the bracket C{ at the left of the
machine is a drum Q?3, which is actuated by
a spring Q% A cord Q° is arranged on the
outer surface of the drum and attached to the
block S. The spring is tensioned to create

pressure on the cords, so as to draw the block

toward the left. On the ouler ends of the
spring-catches st and s are cam-heads st and
s'®, which are adapted to be operated upon by
cams s® and s, The cams s and s are
carried by a rock-arm s!%, which is journaled
on a screw-pin 8%, extending into the block

S. Extending from the rock-arm s'* is a con-

tact-arm s¥, which is arranged in the path
of a contact-post s*l, carried by a bracket g*,
extending from the arm Q* at the right of
the machine and also in the path of a con-
tact-post %, arranged on an arm ¢', extend-
ing from a blacket Q' at the left of the ma-
As the block S passes the last rods
C and C’ at the right-of the machine the arm
s’® contacts the post s*t, thus pressing the
cams s$'% and s under the heads s'7 and s,
thus drawing the catches st and s® out of the
notches r and . The friction of the heads
holds the rock-arm s in this position, and
the cord Q°, under tension from the spring-
drum Q?2, immediately draws the block S back
to the extreme left of the machine. When
it reaches this position, the arm s' contacts
the post s*. Thisthrowsout the camss® and

7¢C
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therods Cand C'. Aconer’isarranged against
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s and allows the spring-catches s''and s™*to | This ean be readily accomplished, because

move inwardly into the notches 7and 7', when

‘the operation hereinbefore described may be

~ repeated. The operation, therefore, of this

B and F cmrespﬁﬂdmg with the wires of the

10

part of the device re]atwely to the actuation

~of the button may be briefly described at this
- point, as follows: A call having been an-

nounced by the annunciator, cﬂ]d the keys

caller being depressed, the button K2 is de-

~pressed. This connects the operator with the
~ caller and at the same time energizes the coil
- O, setting the mechanism eetuated by the

rod O, locklnn' down the rock-arm n*and »°,
thus br inging “the lngs s® and s* into position
~ to operate upon a rod C2and avod C%. These

1

rods are pressed inwardly to the plates a and

‘b corresponding to the wires of the caller,

~and thus a second connection is made by

‘20

means acting with and controlled by said
press- -buttons. The operator then gets the

number of the desired connection, releases

the keys E and F and the key K2, thue throw-

~ing the setting mechanism eeutmlled by the

25

wd O' out of action, and then depreeeee the

" keys Erand | cerreepondmw to.the number
“of the wires of the party called, at the saine

~ time depressing the button He, _The press-

~ing in of the button H* again closee acircuit

30

~ tuated by the rod O'so astobring the brushes.
of the rods Ctand C®overthe bers correspond-
ing with the wires of the party called in a

40

45

thl ough a ¢oil O and sets the mechdmem ac-

manner heretofore described. At the same

. time a connection is (,ompleted by the pres-
sure of the button H2through the magneto
~H, thus ringing the bell of hhe party called.

- __'The keys K ::md F may then be released and
- the button H? released and - the machine is

ready for a new call. The shifting mechan-
ism of the block S a,lltemetleelly takes care
of changing the position of the lugs s® and s?,

s0 that thle needs no attention wha,tevel fmm |
“the operator. In fact the connecting mech-

anism in ordinary practice is deewned to op-

'eldte in a different room from that contam-

ing the operating-table. It will be noted that

the press-buttons E, therefore, and the mech-

- anism immediately eonneeted therewith form

50

§5

acontrolling means,one foreach wire, throucrh

the mstrumentallt,y of which the brushes are
brought tothe bars corresponding to the press-
buttons actuated. "As beforestated, the.con-

" mnecting mechanism may be put in eeparate

rooms from thatin which the operating-table

is placed. "Where, however, the exchange is

erowded and the quchhoard is small for the

- business which is demanded of it, the board

6o

may be placed directly in 'froet_of the oper-
ator on the operating-table, so thatif all the
rods carrying the brushes have been utilized
before the parties utilizing the first pair of

rods in the series have completed their con-.

versation the operator may shift the block S
past the rods which are being utilized for the
cireunits on which the eonvereetions are not

the catehes s s® are beveled, soas to allow
the ready movement of the block in o for-
ward direction. This movement of the block,
of eourse, hould take place just at the mo-

ment of time when the reciprocating frame
ineluding the rods R R’ are at their extreme

~outer position, so that there mey be no danger

of the small catches d° and s* operating upon

75

the lugs C* on the rods as the block is bemﬂ' f

moved.
In order that the rods ¢’ and C 111a3 be

‘brought back to their normal position in ad-

vance of the movement of the lugs s and s,
1 provide the following mechamsm Extend-

ing from the block Sis an arm S’ at the end
of whlch 18 a carrier s°. 'Almnwed in the car-
rier are two spring-catches s® and s’, having
bevel-surfaces s®and s°, extendmwtoward nhe _

8o

rear of the machine. A spring s presses -

said catehes apart. On the under sides of

‘the rods C and the apper sides of the rods C’
“are arranged the pins C%. The catches s% and
s’ are auenﬂ'ed in advance of the lugs s®and-
st, g0 that as two rods, as C? and C8, are pushed
in by the operation of the lays 33 and s* the

next suceceeding rods C* and % are enﬂ'dued

“with the outward movement of the bleck S by
the catches s® and s” and drawn totheir outer
| fpebltlen At this pomr if at the next recip-
Tocation a connection has been arranged for,

9°

95

the block S is shifted to the next rod the*

spring-catehes being of just sufficient lent‘rth-
.when at their extreme outer pesnmn to pass
freely between the rods Cand C'. If the rod
next succeeding -the one pushed in has been
~previously puehed in, (and this should be in-
~variably the case,) the bevel-surfaces s? s,

coming into contact with the pins Cb actuate
the eprmw-edtchee so as to allow passage by

said pins. By this mechanism the rods form-
ing the connection between the phones are
left in circuit as long as the capacilty of the

1O

[TO

machine will permit, or, in other words, in

the ordinary operation bhe parties eonneeted
‘through the first rods at the left will be lef? -
in connection if they have not themselves

rung off until the block S has moved entirely

across the machine and utlllzed every other

rod C (' in the series.

b

15

In Fig. 8 the details of the automatic switch

inechanism shown in Flﬂ‘ 1 are llluetmted |

Herein are shown tho eoﬂs D d*, the wires d

and d’ operating as described in relation to

said ficure, the wire d and d’ being connect-

usual posts d'd”.. The armature d*is pivoted
onaframeD’, and has at its outer end a coun-
terweight D‘1 by the adjustment of which the
armature d° is so balanced as to remain in

any position in which itis placed. Arranged
‘on the armature d?® are two contact-plates s D?

and D3, insulated from each other and con-
nected to the wires d and d', respectively.

Two posts d® and d? are eenne(,ted with the
wires d and d’, respectively, and arranged in

completed to some rod which is out of use. | the path of the blocks D*and D?, respectively.
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-ing the switeh ? into circuit.

8

Previous to the utilization of the wiresd and |

d’, passing through each of the coils D, the op-
erator presses down on the weight D4, throw-
When the
party rings off, the armature d? is attracted,
as hereinbefore described, thus breaking the
connection through the switch. The throw-
ing n of this switeh, whiledescribed as being
done by the operator, may be accomplished
automatically; but I have not shown mech-
anism for that purpose.

While in the claims the terim *“brushes ar-
ranged to pass over the bars” is used, it must
be understood that this is not intended to
limit the deviece to one in which there is an
actual movement of the brushes, but to de-
scribe a movement of the parts which would
cause the brushes to pass by the bars.
must also be understood that the bars a and
O, with which the line-wires are connected,
are, 1n eifect, brushes which operate upon the
parts or br ushes ¢ and that the part C might
be termed the ““bars.” In the claims, there-
fore, I do not wish to be understood by the
term ‘‘brushes and bars” to describe a pe-

culiar shape of instrument; but I use this.

term bothin the specification a,lld in the claims

rather for convenience to distinguish one set
of cross-acting members of the connecting
mechanism from the other. To this end I
wish it to be understood that the arrangement
and shape of the members may be reversed
without affecting their identity with my in-
vention,

What I claim as new is—

1. In a telephone-exchange, the combina-
tion of a series of incoming lme -wires; a se-
ries of outgoing line-wires; a set of brushes;
a set of bars, one of said sets being connected
with the line-wires and having the members
of the set connected with the outgoing line-
wires, arranged in a separate group from
those connected with the incoming line-wires,
and the members of the other set being con-
nected 1n pairs, one of each pair being adapt-

-ed to pass across the members of the other

set into contact with any member of said set,
sald members being normally ont of connec-
tion with said line-wires; and electric connec-
tions between said pairs of members arranged
to form telephonie connections between two
pairs of any of said line-wires by the passing
of two pairs of connecting members into con-
tact with the members of the other set con-
nected with said line-wires.

2. In atelephone-exchange mechanism, the
combination of aseries of outgoing line- Wu:'es,
a series of incoming line-wires: a
bars for each, the bars for each series of line-
wires being arranged in a separate group;
brushes arranged to pass across each of said

series of bars to the bars connected with the

Iine-wires of the parties to be connected; and
means for forming a telephonic connection
through said brushes between said bars and
consequently between the lines to be con-
nected.

It

series of

each other;

872,967

3. Inatelephone-exchange mechanism, the
combination of outgoing and incoming line-
wires, a series of bars for said wires, those for
the incoming and outgoing wires being ar-

ranged in separate groups, said bars being in-

sulated from each other; a series of brushes

70

arranged to pass across said bars to the bars

~connected with the line-wires of the parties

to be connected, said hrushes being arranged

1n twos, each pair fo forin a4 connectiion be-

tween the bars connected with the lines of
the parties to be connected; and means for
forminga telephonicconnection through each
pair of said brushes between the bars to be

75

8o

connected and consequently hetween the lines.

to be connected.

4. In a telephone-exchange mechanism, the
combination of aseries of outgoing line-wires,
and a series of incoming line-wires; a series
of bars for each of said series of wires; a se-
ries of brushes arranged to pass across each

series of bars to the bars connected with the

lines to be connected, said brushes being ar-
ranged in pairs, each pair to form one tele-
phonic connection; and means for forming a
telephonic connection through said brushes
between said bars, and consequently between
the lines to be eonneeted -

5. In atelephone-exchange mechamam the
combination of a seriesof bars insulated from
line-wires connected with said
bars; a series of brushes arranged to pass
across said bars to the bars conneeted with
the line-wires of the parties to be connected,
and sald series of brushes arranged in pairs
each brush being arranged next in succes-
sion to its companion brush; and means for

forming a telephonic connection through said

brushes between the barsto be conuected and
between the brushes of each pair.

6. In a telephone-exchange, the combina-
tion of a series of incoming line-wires; a se-

-ries of outgoing line-wires; a set of brushes;
a set of bars, one of said sets being connected:

with the line-wires and having the members
of the set connected with the outgoing line-
wires in a groupseparate from those connect-
ed with the incoming line-wires, and the other
of said sets being arranged in pairs in tele-
phonic connection; and means for bringing
a pair of the telephonically-connected mem-
bers into contact with the members of the
other set connected with the line-wiresof the
parties to be connected.

7. In atelephone-exchange mechanism, the

combination of a series of outgoing and a se-

ries of incoming line-wires; a series of bars
for each series of wires; each seriesarranged
in-separatle groups; brusheselectrically con-
nected 1n pairs, one of each pair adapted to

pass across one of said series of bars to be
brought into contact with any of the bars of
sald series, said brushes being normally out
of connection with the line-wires; an electric
connection between said brushes arranged
to form telephonic connections between two
pairs of line-wires by the movement of two

go
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pairs of brushes into contact with the bars
connected with said line-wires.

8. Ina telephone-exchange mechanism, the

wuilh

5

all in ecommon connected with the outgoing
wire; a series of bars eonnected with said In-
coming wires; brushes electrically connected

combination of an -induetive repeater, nor- | in pairs, one of each pair adapted to pass

mally out of the line-cireunits; a system of
line - wires comprising a series of outgoing
wires and a series of incoming wires; and

across said series of bars and to be brought

into contact with any of the bars of said se-
ries, aud the other to be connected with said

means for connecting each uremt of the re- | outgoing wire; and electric connections be-

peater with any one 011tg0m0r wire and any
one incoming wire.

9. In atelephone exchc‘mge meehemem the
combination of a series of outgoing and in-
coming line-wires; a series of bars for each
series of line-wires; said series of bars be-
ing arranged in separate groups; brushes ar-
mnﬂ'ed to pass across said bars of both series
to the bars connected with the line-wires of
the parties to be connected; an inductive re-
peater; and wires eonneemng the circuit of
said repeater with said brushes.

10. In a telephone-exchange mechanism,
the combination of a series of bars insulated
from each other; outgoing and incomingline-

wires connected with said bars; the bars con--

nected with the outgoing wires being arranged
in a separate group from those connected
with the incoming wires; a series of brushes
arranged to pass across said bars to the bars
connected with the line-wires of the parties
to be connectéed; and a series of inductive re-
peaters, each connected with a pair of brushes
of said series of brushes, one of the brushes
of each pair beingconnected with one circuit
of the repeater.

11. In & telephone-exchange mechamem
the combination of a series of incoming line-
wires; an outgoing line-wire tfor the opposite
sidles of the telephone-circuit; a series of tele-
phones one connected with each incoming
wire and all in common connected with the
outgoing wire; aseries of bars connected with
the 111001’1]1]10‘ wues, brushes arranged to pass
over said bare to the bars eonneeted with the
incoming wires of the parties to be connect-
ed; and means forforming a telephonic con-
nection through said brushee between said
bars and said outgoing wire.

12. In a telephone exehanﬂ'e mechanism,
the combination of a series of incoming wires;
an outgoing wire for the opposite sidee of the
circuit; a series of telephones, one connected
with eaeh inecoming wire and all in common
connected with the outgoing wires; a series
of bars connected w1th the incomming wires;
a series of pairs of brushes arranged to pass
across said bars, each of a pair to the bars
connected with the line-wires of two parties
to be connected; and means for forming a
telephonic connection through each pair of
brushes between said bars and the outgoing
wire.

13. In a telephone- exehanﬂ'e mechanism,
the combination of a series of incoming lme-
wires; an outgoing line-wire for the Opposwe
sides of the cireuit; a series of telephones,

one connected with ea,ch incoming wire and’

|
|
|

tween emd hrnshee arranged to form tele-
phonic¢ connection between two pairs of
brushes by the passing of two pairs of brushes
into contact with the bars connected with said
incoming and outgoing wires.

14. In a telephone-exchange mechanism,
the combination of a series of incoming line-
wires; an outgoing line-wire for the opposite
sides of the circuits; a series of telephones,
one connected with each incoming wire and
all connected in common with the outgoing
wire; an inductive repeater normally out of
the line-circuits; and means for connecting
the cirecuits through the repeater with said
outgoing wire with any of the incoming wires.

15. In a telephone-exchange mechanism

wires;. an outgoing line-wire for the opposite
sides-of the circuits; a series of telephones
one connected with each incoming wire and
all in common connected with the outgoing

wire; « series of bars connected with said in-

coming wires; brushes arranged to pass across
sald bere to bhe bars connected with the lines
of the parties to be connected; an inductive
repeater having one side of eeeh of its cir-
cuits eonneeted with one of said brushes, and
the other connected with the outgoing wire.
16. In a telenhone-exchange inechanisin,
the combination of a series of inecoming and
outgoing line- wires; a series of frroups of
telephonee connected with sald wires, each
group utilizing in common one.wire with one
of the series of wires for one side of their cir-

cuits, and a different wire of the other series

for ea,eh telephone of the group, each series
of wirescontaining acommon wire fora group;
a series of bars eonnected with the outgoing
wires and a series of bars connected withthe
incoming wires; brushes arranged to pass
aACross ea,1d bars to the bars eonneeted with
the line-wires of the parties to be connected;
and means for forming telephonic connection
through said brushes between sald bars.

17. In a telephone-exchange mechanism,

the combination of a series of incoming and
outgoing line-wires; a seriesof groups of tele--

phones connected with sald wires, each group
utilizing in common one wire of one of the se-
ries of wires for one side of their cireuits, and
a different wire of the other series for each
telephone of the group, each series of wires
containing a common wire for a group; a se-
ries of bars connected with theoutgoing wires
and a series of bars connected with the in-
coming wires; a series of brushesarranged in
pairs and adapted to pass across said bars to
the bars connected with the lines of the par-
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ties to be connected; and means for forming | ries of wires for one side of .their circuits,

a telephonic connection through the brushes
of each pair between said bars.
18. In a telephone-exchange mechanism,

the combination of a series of incoming and

outgoing line-wires; aseries of groups of tele-
phones connected with said wires, each group
utilizing in common one wire with one of the
series of wires for one side of their circuits,
and a different wire of the other series for
each telephone of the group, each series of
wires containing & common wire for a group;
a series of bars connected with the outgoing
wires and a series of bars connected with the
incoming wires; an inductive repeater nor-
mally out of the line-circuits; and means for
conneeting the two cirenits of said repeater
with any of the circuits formed by the out-
ooing and incoming wires.

19. In a telephone exchange meehemem,
the combination of a series of incoming and
outgoing line-wires; aseriesof frreupsoftele—
phenes connected with said wires, each group

utilizing in common one wire with one of the |

series of wires for one side of their circuits,
and a different wire of the other series for
each telephone of the group, each series of
wires containing a common wire for a group;

- a serles of inductive repeaters normally out
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of theline-circuits; meansforconnectingany
of the repeaters with any of thecircuits formed
by the incoming and outgoing wires. |
20. In a telephone-exchange mechanism,
the combination of a series of incoming and
outgoing line-wires; a series of groups of tele-
phones connected with said wires, each group
utilizing in common one wire with one of the

series of wires for one side of their cireuits,

and a different wire of the other series for
each telephone of the group, each series of
wires containing a common wire fora group;

a series of bars connected with each of said

series of wires; brushes arranged to pass
across said bere to the bars eenneeted with
the line-wires of the parties fo be connected;
and an inductive repeater having its circuits
connected with said brushes.

21. In a telephone-exchange mechanism,

the combination of a series of incoming and

outgoing line-wires; aseriesof groups of tele-
phones connected with said wires, each group
utilizing 1p common one wire with one of the
series of wires for one side of their circuits,
and a different wire of the other series for
cach telephone of the group, each series of
wires containing a common wire for a group;
a series of bars connected with each series of
wires; a series of brushes arranged in pairs
adapted to pass across said bars to the line-
wires of a party to be connected; and a series
of Induective repeaters each having each of its
circuits connected with a pair of said bruashes.

22. In a telephone-exchange mechanism,

the combination of a series of incoming and

outgoing line-wires; aseries of groupsof tele-
phenes connected with sald wires, each group
utilizing in common one wire of one of the se-

and a different wire of the other series for
each telephone of the group, each series of
wires containing a common wire for a group;
a switch for disconnecting a telephonic con-
nection formed in said circuit; a magneto;
and means actuated by the disturbance cre-

ated in said circuit by the said magneto for

operating salid switch to open said circuit,and
cut the connection.
23. In a telephone-exchange mechanism,

75

the combination of a series of bars insulated

from each other; line-wires connected with
sald bars; brushes arranged to move across
said bars to the bars connected with the line-
wires of the parties to be connected; means
for forming a telephonic connection through
said brushes between said bars; a switeh ar-
ranged in a circuit forming said connection;
a magneto; and means actuated by the said
magneto in the said circuit for actuating said
switeh for opening the circuit, and to cut the
connection. |

24. In a telephone-exchange mechanism,
the combination of a series of incoming line-
wires; an outgoing line-wire for the opposite

side of the cireuit; a series of telephones, one.

connected with each incoming line-wire for
the opposite side of the circuit; a series of
telephones one connected with each incoming
wire, and all in common connected with the
outgoing wire; a double coil normally out of
the line-circuit; means for connsecting each of

aid circuits with said outgoing and any of
the incoming wires; a switch arranged in one
of said circuits; a magneto; and means actu-
ated by a magneto disturbance in a circuit in
telephonic connection with said circuit for ac-
tuating said switeh.

25. In a telephone-exchange mechanism,
the combination of a series of outgoing line-
wires; a series of groups of telephones con-
nected with said wires each group utilizing in
common one'wire of one of the series of wires
for one side of their circuits, and a different
wire of the other series for ecach telephone of
the group, each series of wires containing a
common wire for a group; a double coil nor-
mally out of the line-cireuits; means for con-
necting the cireuits through the coil with
the circuits formed by the outgoing and in-
coming wires; a switch arranged in a cirveuit
in telephonic connection with said circuit; a
magneto, means actuated by the said magneto
in one of the telephone-circuits for actuating
sald switeh.

26. In a telephone-exchange mechanism,
the combination of a series of incoming line-
wires; an outgoing line-wire for the opposite
sides of the circuit; a series of telephonesone
connected with each incoming wire and all
connected in common with the ontgoing wire;
and a condenser arranged in connection with

a wire of said system which is adjacent to
and of smaller capacity than another wire
of said system for equalizing the capacity of
| said wires whereby the tendency to induction
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from one wire to the other by reason of the

~difference in capacity is obviated.

27. In a telephotie - exchange mechanism,

the combination of & series of incoming and

outgoing line-wires; a series of groups of tele-
phones connected with said wires each group
utilizing in common one wire of one of the
series of wires for one side of their circuits;
and a different wire of the other series for

each telephone of the group, each series of

wires containing a common wire for a group;
and a condenser connected and arranged on
a wire of one of said series for equalizing the

“capacity of said wires.

28. In a telephone - exchange meehamsm
the combination of a series of incoming line-
wires and an outgoing line-wire; a common
or exchange telephone-circuit; switches for
connecting each of the incoming wires with

one side of said exchange-circuit; press-but-

tons for directly operating said switches; and
means for connecting the outgoing wires with
the other side of said cireuit. |

29. In a telephone-exchange mechanism,
the combination of a series of incoming line-
wires and an outgoing line-wire; means for
connecting each of the incoming wires with

~one side of acommon or exchange telephone-
" circuit; means for connecting the outgoing
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wire with the other side of said circuit; means
acting with said connecting means for form-
ing a second connection including the ineom-
ing wire connected with the excha,u ge-circuit
.:md the outgoing wire. -

30. In a telephone - exchange mechanism,
the combination of a series of incoming line-
wires and an outgoing line-wire; means for
connecting each of the incoming wires with
one side of a common or exchange telephone-
circuit; means for connecting the outgoing
wire with the other side of said cirecuit; and
means controlled by said connecting means
for forming a second connection including the
incoming wire connected with the exchange-
circuit d]ld the outgoing wire.

31. In a telephone - exchange mechanism,
the combination of a series of incoming line-
wires and an outgoing line-wire; means for
connecting each of the incoming wires with
one side of a common or exchange telephone-
circuit; means for connecting the outgoing
wire with the other side of b&ld circuit; and
means controlled by said connecting means
for simaltaneously forming a second connec-
tion including the incoming wire connected
with the exchancre circuit and the outgoing
wire.

32. In a telephone-exchange mechanism,
the combination of a series of incoming line-

wires and an outgoing line-wire; means for

connecting each of the incoming wires with
one side uf a common or exchange telephone-
circult; means for connecting the outgoing
wire with the other side of said circuit; mech-
anism acting with said means for forming a

second connection including the incoming

wire couneeted with the exchanﬂe circuit a,nd N tha combination of a series of outuomﬂ and in-

171

[the outgoing wire; and means controlling

said mechanism for actunating it to connect
the exchange-telephone a,lone, and the ex-
change- telepbone and the second connection
mmultaneouslv and alsosaid connections suc-
cessively.

33. In a telephone - exchange mechanism;
the combination of a series of incoming line-
wires and an outgoing line-wire; press-but-
tons for connecting each of the incoming
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wires with one side of a magneto-cireuit; said

magneto-circuit; and means for connecting
the outgoing wire with the other side of the
magneto-cireuit to complete a circuit through
the magnetoindependent of any ether circuit
between any incoming wire and the outgoing
wire.

34. In a telephone-exchange mechanism,
the combination of a series of line-wires; a
magneto-circuit; switches for connecting the
line-wires tosaid magneto-¢ireuit; press-but-
tons foroperating said switches; a second c¢ir-
cuit; and means controlled by said switches
for connecting said line-wires with said sec-
ond c¢irecuit.

35. In a telephone-exchange mecha,msm

‘the combination of a series of line - wu*es,

press-buttons for completing a c¢irecuit be-
tween the line-wires through a magneto;
mechanism acting with said press-buttons for
forming a second connection including said
line-wires; and means for controlling said
meehamsm for turning 1n the magneto alone
and for turning in the magneto and forming
& second connection q_1mull3d,neo_usly and also
for turning in the magneto and forming a
second connection successively.

- 36. In a telephone-exchange mechanism,
the combination of a series of outgoing and in-

coming line-wires; & series of groups of tele-

phones connected with said wires each group
utilizing in common one wire of one of the
series of wires for one side of their circuits
and a different wire of the other series for
each telephone of the group, each series con-
taining a common wire for a group; means

for connecting each of the outgoing wires

with one side of the common orexchange tele-
phone-cireuit; and means for connecting
each of theincoming wires with the other 51(19
of said cireuit both by direct electrieal con-
nection. |

37. In a telephone-exchange mechanism,

thecombination of aseries of ontgoing and in-

coming line-wires; a series of groups of tele-
phones connected with said wires, each group
atilizing in common one wire of one of the
series of wires for one side of their circuits

and a different wire of the other series for

each telephone of the group, each series con-
talning a common wire for a group; a press-
button for each incoming and outgoing wire;
and means actuated by said press-buttons
for connecting its line-wire with a common
telephone- urcmt .

33. In a telephone-exchange mechamsm
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~ecoming line-wires; a series of groups of tele- | coming line-wires; a series of groups of tele-
| phones connected ‘with said wires each group
_nt1l1zmﬂ' in common one wire of one of the SQ-
ries of wires for one side of their circuits and
a different wire of the other series for each

- for connecting each of the outgoing wires
- with oneside of the comimnon or exchange tele-
phone-circuit; means for connecting each of
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phones connected with said wires each group

utilizing in common one wire of one of the
series of wires for one side of their cireuits,
and a different wire of the other series for
each telephone of the group, each series con-

taining a common wire for a group; means

the incoming wires with the other side of said

eircuit; and mechanism acting with said con-

necting means for forming a second connec-

tion mclndlnﬂ' the_line-wires oonneoted w113h-

the telephone cirenit. '

39. In a telephone- exohanrre mechanism,

the combination of a series of ontfromﬂ" and in-

‘coming line-wires; a series of groups of tele-

phonen connected with said wires each aroup

utilizing in common one wire of one of the se-

ries of wires for one side of their circuits and

a different wire of the other series for each

telephone of the group each series containing

a common wire for a group; means for c¢on-

necting each of the outgoing wires with one
side of the common or exehnnﬂ‘e telephone-
circuit; means for ¢conuecting ecl;Ch of the in-

ooming wires with the other side of said cir-
cuit; and mechanism controlled by said con-

necting means for forming a second connec-

tion 1nolud1ntr the line-wires connected w1th |
the telephone -gircuit.

40. In a telephoneo- exohenee mechanism,
the combination of a series of ontn*omg and in-
coming line-wires; a series of groups of tele-
phones connected with said wires, each group
utilizing in comwon one wire of one of the se-
ries of wires for one side of their circnits and
a different wire of the other series for each
telephone of the group, each series contain-
ing a common wire for a group; a press-but-
ton for each incoming and outgoing wire;
means actuated by said press-buttons for con-
nectingitsline-wire with a common telephone-
circuit; and mechanism controlled by said
buttons for forming a second connection in-
cluding the line-wires connected with the ex-
change-circuit by said buttons.

41. In a telephone-exchange mechanism,
the combination of a series of outgoing and in-
coming line-wires; a series of groups of tele-
phones connected with said wires each group
utilizing in common one wire of one of the se-
ries of wires for one side of theilr circuits and
a different wire of the other series for each
telephone of the group, each series contain-
ing a common wire for a group; means for
connecting each of the outgoing wires with
onesideof thecommon orexchange telephone-
circnit; means for connecting each of the in-
coning wires with the other side of said cir-
cuit; and mechanism controlled by said con-
necting means for simultaneously forming a
second connection including the line-wires
connected with the telephone-circuit,

42, In a telephone-exchange mechanisin,

679,96

telephone of the group each series containing
acommon wire foragroup; means for oonneot;-

ing each of the outgomﬂ' wires with one side of

the common or exchange telephone- circuit;

means for connecting ea,oh of the incoming
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wires with bheotherel.deofealdouomt meoh- -
anisin acting with said connecting means for

forming a seeond conunection 1no1ud1nﬂf the

hne-wwee connected with the telephone cir-
cuit; and means for controlling said mech-
anism to connect the exchange-circuit alone, -

the exchange-circuit and the second connec-
tion simultaneously, or the exchange-circuit
and the second eonneomon suoeesswely at
will. | | -

coming line-wires; a series of groups of tele-
phones connected with said wires, each group

43. In a telephone exehdnwe meohdnlsm
the combination of aseriesof ontﬂromfrdnd in-

8o

qgo

utilizing in common one wire of one of the -

series of wires for one side of their.circuits
and a different wire of the other series for

each telephone of the group, each series con-
taining a common wire for a group; a press-
button for each wire; and mechanism acta-

=
L

ated by each of said press-buttons to connect

| its line-wire with a magneto-circuit. -
| 44. In a telephone-exchange mechanism,
‘the combination of aseries of outgoingand in-
groups of tele-
phones connected with said wires each group

coming line-wires; a series of

utilizing in common one wire of one of the
series of wires for one side of their circuits
and a different wire of the other series for
each telephone of the group each series con-
taining a common wire for a group; means
for connecting each of the outgoing wires with
a magneto-cirenit and each of the incoming
wires with the other side of sald circuit; and
mechanism acting with said connecting means

for forming a second connection including

the line-wires connected with the magneto-
cireuit. |

45. In a telephone-exchange mmechanism,
the combination of aseriesof outgoing and in-
coming line-wires; a series of groups of tele-
phones connected with said wires each group
utilizing in common one wire of one of the
series of wires for one side of their circuits
and a different wire of the other series for
each telephone of the group, each series con-

taining a common wire for a group; means

for connecting each of the outgoing wires with
a magneto-circuit; and each of the incoming
wires with the other side of said circuit; and
mechanism acting with said connecting means
for simultaneously forming a second connec-
tion including the line-wires connected with
the magneto-circuit. |

46. In a telephone-exchange mechanism,
the combination of a series of outgoing and in-

the combination of a series of outgoing and in- | coming line-wires; a series of groups of tele-
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phones connected with said wires each aroup

utilizing in common one wire of one of the
'series of wires for one side of their circuits

and a different wire of the other series for
each telephone of the group, each series con-
taining a common wire for a group; means

~for eonnectmﬂ each of th9 outgoing wir es with
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a magneto-circuit and each of the incoming
wires Wlth the othersideof said ¢ircuift; m ech-

anism acting with said connecting means for |

forming a second connection mcludmg the

11ne—w1res connected with the magneto-cireuit:
and means for connecting the maﬂ'neto elrcmt
alone with the said lme-mres or simultane-

ously or successively forming said magneto-
circuit and second connection. |
47. In a telephone- exchange mecha,mc;m
the combination of a series of bars msuldted
from each other; line-wires connected with
said bars; brnshes arranged to pass across
said bars tothe bars eonneched with the line-
wires of the parties to be connected; means
for forming a telephonic connection th rough
the brushes between said bars; con1315'01111:'.'ﬂF
mechanism one for each line- wwe means

controlled by said mechanism for passmg' the

brushes to the bars connected with the line-
wires corresponding to the. controllmﬂ' mech-
anism actuated. | |
48. In a telephone- excha,nf-re mecha,msm
the combination of a series of outgoing hne-
wires; a series of incoiming line-wires; a series
of bdl"S for each; bm%heb (manged to pass
across each of Sald series of bars to the bars
connected with the line-wires of the parties to

be connected ; means for forming a telephonic

connection passmg through sa,ld brushes be-
tween sald bars and consequently between
the lines to be connected; a series of control-
ling mechanism one for each line-wire; and

-means controlled by said mechanisms for

passing said brushes to connect with the bars

corresponding to the eontrollmw mechanisms

actuated.

49. In a telephone-exchange mechanism,
the combination of a series of bars insulated
from each other; line-wires connected with
said bars; a series of brushes arranged to pass
across sald bars to the bars connected with
the line-wires of the parties to be connected,
sald brushes being arranged in twos, each
pair to form a connection; means for formmﬂ'
a telephonicconnection passmw through ea,_eh
pair of said brushes between the bars to be
connected and consequently between the
lines to be connected ; controlling mechanism
for each of sald wires; and means controlled
by said controlling mechanism for passing
sald brushes in pairs successively into con-
tact with the bars corresponding to the con-
trolling mechanisms actuated.

- 50. In a telephone-exchange mechanism,
the combination of a series of outgoing and a

series of incoming line-wires; a series of bars

for brushes electrie-

each series of wires;

ally conneeted in pairs, each pair adapted
to pass across one of said series of bars to be

'- 18

b:ouﬂ'h‘r mfo contact with any of the bars of
sald seriex;

nections between two pairs of line-wires by

‘the passing of two pairs of brushes into con-
tact with the bars connected with said line-

wires; controlling mechanism for each of said
wires; and means controlled by said control-
ling mechanisms for passing said brushes in

pairs sucecessively into contact with the bars
corresponding to the controlling mechanisms

actuated. | N
51. In a telephone-exchange me(-ha,msm
bhe combination of a series of bars 1nsnla,ted

| from each other; line-wires connected with

said bars; brushes arranged to move across

said bars to the bars connected with the line-
wires of the parties to be connected; means

for forming a telephonic connection passing

an electric connection ‘hetween
said brushe% arranged to form telephonic con-
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through said brushes between said bars, and

consequently between the lines to be con-

nected; an exchange telephone-circuit; a se-

ries of oontmllmﬂ' mecha nisms one for each

line-wire; means controlled by said mechan-

isms  for 31m1ﬂtaneously connecting the ex-
change-phone with the line-wires cor reqpond-

‘ing to said mechanisms, and to move said
‘brushes to the bars corr eqpondmfr to Smd-
mechanisms.

- 52. In a telephone -exchange mechanism,

the combination of a series of bars msula,ted_
from ,each other; line-wires connected w1t11_

sald ba,rb' bru%hes arranged to pass-across
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sald bars to the bars conneeted_ with the line-

wires of the parties to be connected; means
for forming a telephonic connection through

the brushes between said bars; an electric-
ally - actunated controlling mechanism one

for each line-wire; and means controlled by
said mechanisms for passing the brushes to

105

the bars connected with the line-wires corre-

sponding to the controlling mechanism- actu-
ated. .

- 53. In a telephone-exchange mechanism,
the combination of a series of bars insulated
from each other; line-wires connected with

sald bars; a series of brushes arranged to.

pass across said bars to the bars connected
with the line-wires of the parties to be con-
nected, said brushes being arranged in twos,
a pair to a connection; means for forming a
telephonic connection passing through each

pair of said brushes between the bars to be

connected and consequently between thelines
to be connected; electrically-actuated con-
trolling mechanism for each of said wires;
and means controlled by said controlling
mechanism for passing said brushes in pairs
suceessively into contact with the bars corre-
sponding to the eontrollmw mechanisms actu-
ated.
. 54. In a telephone-exchange mechanism,
the combination of an inductive repeater nor-
mally out of the line-circuits; a series of tele-
phone - circuits; tmeans for conneet.mg any

two of them Wlth said repeater, one with each
t side of said repeater; controlling mechanism
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for each telephone-circuit; and means con-

‘trolled by said mechanisms for automatically
connecting said telepbone-circuits with said

repeater-circuits.

55. In a telephone - exchange mechanism,
the combination of a series of inductive re-
peaters normally out of the line-circuits; a
series of telephone-circuits; means for con-
necting any two of them with any of said re-
peaters,one with each circuit of said repeater;
a series of controlling mechanisms one for

each circuit; and means controlled by said

mechanisms for connecting said circuits with
said repeaters successively.
56. In a telephone-exchange mechanism,

the combination of an inductive repeater nor-

mally out of the line - circuits; a system of
line-wires; means for connecting any two of
the lines of said line-wires in said system with
each circuit through said repeater; a control-
ling mechanism foreach line wire; and means
controlled by said mechanism for actuating
said connecting means to connect the line-
wire, corresponding with the actuated con-
trolling mechanism, with said repeater. |

57. In a telephone-exchange mechanism,
the combination of an inductive repeater nor-
mally out of theline-circuits; a series of tele-
phone - ¢ircuits; means for connecting any
two of them with said repeater, one with each
repeater - ¢circuit; electrically -actuated con-

trolling mechanism for each telephone - cir-

cuit; and means controlled by said mechan-
ism for actuating said connecting means to

connect said telephone-circuits with said re- -

peater-circuits.

58. In a telephone - exchange mechanism,
the commbination of an inductive repeater nor-
mally out of the line-circuits; a series of tele-
phone - circuits; means for connecting any
two of them with said repeater, one with each
repeater-circuit; an exchange telephone-cir-
cuit; controlling mechanism for each tele-
phone-circuit; and means controlled by said
controlling mechanism for connecting said
exchange telephone-cirenit with the line-cir-
cuits and for actuatingsaid connecting means
to connect the line-circuits with the repeater-
circeuits,

59. In a telephone - exchange mechanism,
the combination of a series of connecting
mechanisms; a reciprocating means; a mech-
anism for setting said reciprocating means to
act upon said connecting mechanisms succes-
sively.

60. In a telephone-exchange mechanism,
the. combination of a series of connecting
mechanisms; a reciprocating means; mech-
anism for setting said means to act upon said
connecting mechanisms throughout the se-
ries; and means for controlling said setting
mechanismm to bring it in a position to act
upon the initial connecting mechanism after
the completion of the series.

61. In a telephone-exchange mechanism,
the combination of a series of connecting
mechanisms; a constantly - reciprocating
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means:; and mechanism for setting said re-

“ciprocating means to act upon said connect-

ing mechanisims successively.

62. In a telephone-exchange mechanism
the combination of a series of connecting
mechanisms arranged in pairs; a telephone
connection between said pairs; and a recip-
rocating mechanism arranged to act succes-
sively upon the connecting mechanisms of

each pair.

63. In a telephone-exchange mechanism,
the combination of a series of connecting

mechanisms arranged in pairs; a telephone.

connection between said pairs; a constantly-
reciprocating mechanism arranged to act suc-
cessively upon the connecting mechanisms of
each pair.

64. In a telephone-exchange mechanism,

the combination of a series of conneeting

mechanisms arranged in pairs; a series of in-
ductive repeaters, one circuit of each being
connected with one of the mechanisms of each

pair of connecting mechanisins; and a recip-

rocating mechanism for actuating said con-

‘necting mechanism to form a connection.

65. In a telephone-exchange mechanism,
the combination of a series of connecting
mechanisms arranged in pairs; a series.of in-
ductive repeaters, one circuit of each being
connected with one of the mechanisms of each
pair of connecting mechanisms; and a recip-

rocating mechanism acting upon said con-

necting mechanisms successively.

- 66. In a telephone-exchange mechanism,
the combination of a series of connecting
mechanisins; a reciprocating means; an elec-
trically-controlled mechanism for setting said
reciprocating means to act upon sald connect-
ing mechanisms successively.

67. In a telephone-exchange mechanism,
the combination of contacts connected with
telephone - circuits; a brush adapted to be
moved across said contacts and to contact
therewith; a constantly-reciprocating means;
a controlling mechanism for coupling and un-
coupling said brushes with and from said re-
ciprocating means.

63. In a telephone-exchange mechanism,
the combination of contacts connected with
telephone - circuits; a brush adapted to be
moved across said contacts and to contact
therewith; a constantly-reciprocating means;
a controlling mechanism, one for each con-
tact; means controlled by said mechanism
for coupling said brushes with said recipro-
cating means and uncoupling said brushes
from said reciprocating means on the contact
corresponding to the controlling mechanism
actuated.

69. In a telephone-exchange mechanism,
the combination of contacts connected with
telephone - circuits; a brush adapted to be

‘moved across said contacts and to contact

therewith; aconstantly-reciprocating means;
a controlling mechanism, one for each con-
tact; means controlled by said mechanism
for coupling said brushes with said recipro-
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~ cating means and uncouplmg sald hrushee

- from said reciprocating means on the contact

~corresponding to the controlling mechanism-
actuated; an exchange telephone-circuit; and
-means act nated by ‘rhe controlling meehamem

for connecting said -circuit WIth the elremtsf -pairs to carry said brushes over said contact

eonespondmﬂ to the actuated mechanism.

‘10

70. In ‘a telephone- exchange meehamem

' the Combmatlen of contacts eonnected Wlth
telephone - circuits; a brush adapted to be |

- moved across. smd contacts and to contact

- from sald reciprocating means on the contact

20

26

30

~a reciprocating mechanism having at _each_

35

from each other;

‘therewith; a constantly- reclproeatmﬂr means;
a eentrellmw mechanism, one for each con--

tact; means controlled by said mechanism,

for eouplmg said brushes with said reclpte-'

cating means and uncoupling said brushes

corresponding to the controlling meehamam

“actuated; a magneto- elremt and means a4.0-

tuated by the eontr'ollmg mecha,nlsm for con-

- . necting said circuit with the circuits corre-

sponding to the actnated mechanism. |
71. In a telephone-exchange mechanism,

the combination of a series of bars mbula,fed
line-wires connected with

sald bars; bt*uehes arranged t0 move across
said bars to the bars connected with the line-

wires of the parties to be connected; means
for forming a telephonic connection thr ugh
said brushes between said bars, and conse-

quently between the lines to be connected;

reciprocation a movement sufficient to move
said brush by the bar to be connected; and
means for coupling said reciprocating mech-
anism with said brushes to move them over
said bars and for uncoupling said brushes in

~ position on said bars.

40

72. In a telephone-exchange mechanism,
the combination of series of bars insulated

from each other; line-wires connected with

- eonnected and consequently between thelines.

50
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said bars; a series of brushes arranged to

move across said bars to the bars connected

with the line-wires of the parties to be con-
nected, said brushes being arranged in twos,
each pair to form a connection; means for

formingatelephonicconnection through each

pair of said brushes between the bars to be

to be connected; a reciprocating mechanism
having at each reciprocation a movement suft-
ficient to move said brush by the bar to be
connected; and means for coupling said
brushes and said reciprocating mechanism

s ‘in pairs to ecarry said brushes over said con-

tact and to uncouple said brushes in position
on said bars.

73. In a telephone- exehange meehamsm
the combination of a series of outgoing and
series of incoming line-wires; a series of
bars for each series of wires; brushes elec-
trically connected in pairs, one of each pair
adapted to be moved across one of sald series
of bars to be brought into contact with any
of the bars of said series; an electric connec-
tion between said brush couple arranged to
form telephonic connections between two

672,067

ing mechanism;

from each other; _
said bars; brushes arranged to move across

_- palrs of lme-wwes by the movement of two
‘pairs of brushes into contact with the bars
‘connected with said line-wires; a reciprocat-’
means for: eeuplmtr sald
“brashes and smd reciprocating mechanism:in

and to lmeou ple eald hrushea m poemen en

'} :aald bdl‘S - . . -
- 74.-In a telephone exehanﬂ*e meeha,msm o

the combination of a series of bars msulated

from each other; line-wires eenneeted with

said bars; bmehes arranged to move across
‘8o

said bars to the bars connected with the line-
wires of the parties to be connected; means
for forming a telephonic connection throuﬂ*h

15

said brushes between said bars, and conse-

quently between the lines to be connected; a

coustantly-reciprocating mechanism; means-
for coupling said reciprocating meehdnlsm-

satd

with said. brushes to move them over s

‘bars and for uneouplmﬂ' s.:ud brushes in po-
‘sition on said bars. |

75. In a telephone- exehdnfre meeha,msm
the combination of a series of bars meulmed
line-wires connected with

said bars tothe bars connected wit h line-wires
of the parties to be connected;

ism; a controlling mechanism; and means
controlled by said conm'olhnw meeh&msm for

coupling and uncoupling Sc’l,ld reeiprocating

mechanism with and from said brushes.

76. In a telephone-exchange mechanism,
the ecombination of a series of hars insulated
from each other; line-wires connected with
said bars; a series of brushes arranged to
move aeross said. bars to the bars eenneeted
with the line-wires of the parties to be con-
nected; a series of double coils, each connect-
ed with a pair of brushes of said series of
brushes, one of the brushes of each pair be-
ing connected with one circuit of the coll, and
the other brush with the other coil-cireuit; a
reciprocating mechanism; a mechanism for
coupling and uncoupling said reciprocating
mechanism:; and means controlled by said re-
ciprocating mechanism with and from said
brushes successiveiy for successive connec-
tiouns.

77. In a telephone exchange mechanism,
the combination of a series of incoming lme-

wires; an outgoing line-wire forming the op-
posite sides of the telephone-circuits; a

of telephones one connected with each incom-
ing wire and all in common connected with
the outgoing wire; a series ¢f bars connected

an inductive
repeater; a connection between said brushes
and sald repeater; a reciprocating mechan-

series
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with the incoming wires; brushes arranged to

move over said bars to the bars connected
with the incoming wires of the parties to be
connected; means for forming a telephonic
connection throughsaid brushes between said
bars and said outgoing wire; a reciprocat-
ing mechanism, having at each reciprocation
movement sufficient to move a brush by the

| bar to be connected; a controlling mechan-
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- sides of the telephone circuit; a series of tele-
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ism; and means controlled by said controlling | a series of bars connected with the outgoing

mechanism for coupling and uncoupling smd

reciprocating mechanism with and from said

brushes. |

73. In a telephone-exchange mechanism,
the combination of a series of incoming line-
wires; an outgoing line-wire for the Oppoglte

phones one connected with e{wh incoming
wire and all in common counected with the
outgoing wire; aseriesof bars connected with
theincoming wires; brushesarranged to move
over sald bars to the bars connected with
the incoming wires of the parties to be con-
nected; means for forming a telephonie eon-
nection through said bru&hes between said

bars and said outgoing wire; a constantly-
reciprocating mechanism; a controlling mech- |

anism ; and means controlled by said control-

ling mechanism for coupling and uncoupling |

saad reciprocating mechamsm with and from
sald brushes.

79. In a telephone-exchange mechanism,
the combination of a series of incoming line-
wires; an outgoing line-wire for the opposite
sides of the circnits; a series of telephones
one connected with each incoming wire and
all in common connected with the outgoing
wire; a series of bars connected with said in-
comiug wires; brushes arranged to independ-
ently move across said bars to the bars con-
nected with the lines of the parties to be con-
nected; a double coil having one side of each
of 1fs cirenits connected with one of said
brushes, and the otherconnected with the out-
oolng wire; a reciprocating mechanism; and
means for coupling and uncoupling said re-
ciprocating mechanism from said brushes.

80. In a telephone-exchange mechanism,
the combination of a series of incoming and
outgoing line-wires; a series of groups of tele-
phones connected with said wires each group
utilizing in common one wire of one of the
series of wires for one side of their circuits,
and a different wire of the other series for
each telephone of the group, each series of
wires containing a common wire for a group;
a series of bars connected with the outgoing
wires and a series of bars connected with the
incoming wires; brushes arranged to move
across said bars to the bars connected with
the line-wires of the parties to be connected:
means for forming telephonic connection
through said brushes between said bars; a
reciprocating mechanism; and means for
coupling and uncoupling said brushes from
sald reciprocating mechanism.

81. In a telephone-exchange mechanism,
the combination of a series of incoming and
outgoing line-wires; a series of groups of tele-
phones connected with said wires, each group
utilizing in common one wire of one of the
series of wires for one side of their circuits,
and a different wire of the other series for

cach telephone of the group, each series of
wires containing a common wire for a group;

wires and a series of bars connected wmh the
incoming wires; an inductive repeater nor-
mally out of the line of circuits; nieans for

connecting the two circuits of said coil with

any of the circuits formed by the outgoing
and incoming wires; a reciprocating mechan-

70

ism; and means for coupling and uncoupling -

s.:ud brushes from said reciprocating mech-
anism,. | |
82. In a telephone-exchange mechanism,

75

the combination of a series of incoming line-

‘wires; an outgoing line-wire for the 0pp081te

sides of the telephone-circuit; a series of tele-
phones one connected with each incoming
wire and all in common connected with the
outgoing wire; a seriesof barsconnected with
theincoming wires; brushesarranged to move
over said bars to the bars connected with the
incoming wires of the partiesto be connected;
means for forming a telephonic connection
through said brushes between said bars and
sald outgoing wire; a reciprocating mechan-

iIsm having at each reciprocation sufficient.

movement to move a brush by the bar to be
connected; a controlling mechanism for each
incoming line-wire; and means controlled by
said controlling mechanism for coupling said
prushes with said reciprocating means, and
uncoupling said brushes from said recipro-

| cating means on the bar eorrespondmg to the

controlling mechanism.

83. In a telephone-exchange mechanism,
the combination of a series of incoming and
outgoing line-wires; a series of groups of tele-
phones connected with said wires, each group
utilizing in common one wire of one of the
series of wires for one side of their circuits,
and a different wire of the other series for
each telephone of the group, each series of
wires containing a common wire for a group;
a series of bars connected with the outgoing
wires and a series of bars connected with the
Incoming wires; brushes arranged to move
across sald bars to the bars connected with
the line-wires of the parties to be connected;
means for forming telephonic connection
through said brushes between said bars; a re-
ciprocating mechanism; a controlling mech-
anism, one for each line-wire and connected
bar; and means controlled by said controlling
mechanism for coupling said brushes with
sald reciprocating means and for uncoupling
sald brushes from said reciprocating means
with the brush of the bar corresponding to
the actuated controlling mechanism.

84. In a telephone-exchange mechanism,

| the combination of a series of incoming and

outgoling line-wires; a series of groups of tele-
phones connected with said wires, each group
utilizing in common one wire of one of the
series of wires for one side of their circuits,
and a different wire of the other series for
each telephone of the grou p, each series of
wires containing a common wire for a group;
a series of bars connected with the outgoing
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andincoming wires;
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wires and a series of hars connected with the | phone, and. one eontrolling a oiromt with a

Incoming wires; an induetive repeater nor-
"mally out of Lhe line of circuit; means for

connecting the two circuits of- s‘ud coil with

any of the circuits formed by the outgoing
‘a reciprocating meohan--

Cismy a oonbrollmu meeha,msm one for each
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line- -wire and connected bar; and means con-
trolled by 'said controlling mechanism for
coupling said brushes with said reciprocating
means and for uncoupling said brushes from
sald reciprocating means with the brush of

the bar corresponding to the ‘actuated con-

frolling mechanism. |

35. In a telephone-exchange mechanism,
the combinavion of a series of outgoing line-
wires; a serles of incoming line- -Wires; a se-
ries of bars connected with said line-wires: a
series of press-buttons one for each line-wire;
a brush arranged to move aeross said bars
into contact: with any of said bars; a tele-
phone-cirenit connected with said brush; a
controlling-wire leading from each of said
buttons and thrown into and out of circuit
with an electric power-producing element by
the action of said button; a constantly-recip-
rocating means; and means controlled by the
energy conveyed through the wire leading
from said button for actua,tmﬂ' said recipro-
cating mechanism to unoouple it from the

brush with the brush over the bar correspond- |

ing with the button actunated.

86. In a telephone - exchange mechanism,
the combination with the series of lme-mres'
a series of buttons one for each of said wires;
a series of bars one for each of said wires; a,
brush arranged to move across said bars mto
contact with any of said bars; areciprocating
means having at each reciprocation move-

ment sufﬁelent to move a brush by the bar to

be connected; means for setting the recipro-
cating means to couple with said brush; and
means controlled by said buttons for actuat-
ing said reciprocating means to uncouple
from sald brush with the brush over the bar
correspounding to the button actuated.

87. In a telephone-exchange mechanism,
the combination with the line-wires; of a se-
ries of buttons, K, connected with said line-
wires; a telephone-exchange circuit-wire, ¢*;
means connected by the action of said but-
tons, K, for connecting each line-wire with
the exchange-wire, ¢*; and means controlled

by sald buttons for forming a connection with
sald line-wires.

33. In a telephone- exohanfre mechanism,
the combination with the 11ne—w1res, of a se-
ries of buttons, K, connected with said line-
wires; a telephone-exchange circuit-wire, e?;
means connected by the action of said but-
tons, K, for connecting each line-wire with
the exchange-wire, ¢*; additional means con-
trolled by said buttons for forming a connec-
tion with said line-wire; the switches con-
trolled by the button, K* one connecting the

—

tons,

‘source of electrical power ut,mzed by the con-

trolling meohemsm oontlolled by I;he but-
tons, K.

89, In a telephone exohenge meohemsmi
the combination of the ontgoing and incoms-
Ing line-wires; the buttons, E ﬂ-[ld I, one for

ea,ch line-wire; the exohcmge olroults formed
75

by the wires et and f%; means actuated by the
buttons for connecting each line-wire with
sald exchange-wires, ot and 1%, | |

90. In a telephone exchange meohamsm

and an outgoing wire; a series.of telephones

all in common connected with Lhe outgoing
wire; the buttons, E, one for each incoming

‘wire; the exchange circuit-wires, 4 and ¢t

and means for oonoeotmﬂ' each of the but-

tons, E with the wire, e‘* and the outgoing

wire with the wire, f4.

91. In a telephone- exohaoﬂre meohemsm,
the combination of a series of incoming wires
and an outgoing wire; a series of telephonee

one oonneoted w1th eaoh incoming wire and

all in common connected with the outgomg

]

o

the ecombination of aseriesof incoming wires
8o
one oonneoted w1th ed,oh incoming wire and

90

wire; the buttoos E, one for each incoming

wire; the exohanﬂ'e circuit- -wires, 4 and e‘L

means for connecting each of the buttons, E,

with the wire, e, and the outgoing wire with
the wire, f*; and means controlled by the but-
tons, K, for making a connection with its in-
coming wire.

- 92. In a telephone exchange mechanism,

the combination of a series of incoming a,nd
outgoing line-wires; a series of groups of tele-

phones connected with said wires, each group

utilizing in common one wire of one of the
series of wires for one side of their circuits,
and a different wire of the other series for
each telephone of the group each series con-
taining a common wire for a group; the but-
tons, H, one for each incoming wire; the but-
K, one for each outgoing wire; the ex-
change circuit-wires, e* and f*; means actu-
ated by the buttons, E, for connecting any
of the incoming WLres with the exehanﬂ'e-
wire, ¢*; and means actuated by the bu btone
F, for connecting any of the outgoing wires
with the exchange-wire, 1.

93. In a telephone exoha,nge mechanism,
the combination of a series of incoming and
outgoing line-wires; a series of groups-of tele-
phones connected with said wires, each group
utilizing in common one wire of one of the
series of wires for one side of their circuits,
and a diiferent wire of the other series for
each telephone of the group each series con-
taining a common wire for a group; the but-
tons, K, one foreach incoming wire; the but-
tons, IY, one for each outgoing wire; the ex-
change circuit-wires, e* and f*; means actu-

of the incoming wires with the exoha,nﬂ'e wire,
el; means eotueted by the buttons, F, for con-
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telephone - circuit with the exchange - tele- | neoting any of the outgoing wires with the




18

exchange-wire, 4; and means controlled by

- sald bnttons for for mmﬂ‘ connections with
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said wires.

94. In a telephone- exehauwe mechanisu,
the combination of a mechanism for for ming
a connection; a controlling mechanism for
controlling the connection; an electric ¢ircuit
for dGTUELtIIJ“ said LOIltl‘OHlHG‘ mechanism; an
exchange- telephone and a button, K=, for
Lonnectmg the exchange-telephone and the
controlling-cireuit simultaneously.

95. In a telephone-exchange mechanism,
the combination of a mechanism for forming
a connection; a controlling mechanism for
controlling the connection; an electrie circuit
for actuating said GGIIDI‘OHIH“‘ mechanism; an
exchange maﬂ*neto cireuit; and a button, 112
for connecting the maﬂ‘neto circult and Lhe
controlling-¢ircuit sim ultaneously.

96. In a telephone-exchange mechanisin,
the combination of a series of brushes ar-
ranged to be carried over a series of contact-
plates; said contact-plates; a reciprocating
means; means carried by said reciprocating
means for actuating said brushes; and means
formovingsaid actuating means mio the path
of the brubhes sueuebswely

97. In a telephone-exchange mec}mmsm,
the combination of a series of contacts; a
brush adapted to pass over sald contacts; a
constantly-reciprocating means; mechanismn
carried by said means normally out of the path
of said brush; and means for throwing said
mechanism into the path of said brush when
a connection is desired.

98. In a telephonesexchange mechanism,
the combination of a series of contacts; a se-
ries of brushes adapted to pass over sald con-
tacts; areciprocating means; mechanism car-
ried by said means normally out of the path
of said brushes; and means for throwing said
mechanism into the path of said brushes suc-
cessively.

99. In a telephone-exchange mechanism,
the combination of a series of contacts; a se-
ries of brushes adapted to pass over s: le COl-
tacts; a constantly - reciprocating means;
mechanism carried by said means normally
out of the path of said brushes; and means
for throwing said mechanisin into the path of
said brushes successively.

100. In a telephone-exchange meﬂhamsm
the combination of a series of conm(,ts, a Se-
ries of brushes adapted to pass over sald con-
tacts; areciprocating means; mechanisin car-
ried by said means normally out of the path
of said brushes; means for throwing said
mechanism into the path of said brushes suc-
cessively; and means forreturning sald meci-
anism to the path of the initial brush aftor
the completion of the series.

101. In a telephone-exchange mechanism,
the combimation of a series Qf connecting

mechanisms; areciprocating mechanism; and

mechanism actuated by said reciprocating |
mechanisms for bringing said connecting |

—

kel PNy ek

872,967

meehamsms successively ba,ek to normal af-
ter connections.

- 102. In a telephone-exchange mechanism,
the combination of a series of connecting
mechanisms; a reciprocating mechanism;

‘means actuated by said reciprocating mech-

anism to act upon said connecting mechan-
isms successively; and mechanism actuated
by said reciprocating mechanisms for bring-
ing said connecting mechamsms bu(,(,esswel}

| ba,ek to normal after connections.

103. In a telephone-exchange mechanism,
the combination of a series of brushes to be
carried successively over a series of contact-
plates; said contact-plates; a reciprocating
means; and means carried by said reecipro-
cating nieans for returning said brushes sue-

cessively to normal after connections.

104. In a telephone-excehange mechanism,
the combination of the brush-rods, C C'; re-
ciprocating means carrying Lhé rods, R R/,
having a series of notches, r 7 thereon, a
blouk, S, carried by said rods Spl ing-catches
carried by said block, and m]apbed to engage
the said notches; means for moving one of
said rods, R R’, axially, relatively to the other
rod; and means carried by the block for ac-
tuating the brush-rods.

105. In telephone-exchange mechanisin,
the combination of the brush- 10ds, C C'; re-
ciprocating means carrying the rods, R R/,
having a series of notches, 7 7, thereon; a
block, S, carried by said rods; spring-catches
carried by said block, and adapted to engage
the said notches; means for moving cne of
said rods, R R', axially, relatively to the other
rod; means carried by the block for actuat-
ing the brush-rod; and means for returning
the block after the completion of its move-
ment across the rods.

106. In a telephone-exchange mechanism,
the combination of the brush-rods, C C'; re-
ciprocating means carrying the rods, R R/,
having a series of notches, r 7', thereon; a
block, S, carried by said rods; spring-catches
carried by said block, and adapted to engage
the said notches; means for moving one of
said rods, R R, axially, relatively to the other
rod; means carried by the block for actuat-
ing the brush-rods; a spring-drum; a cord car-
ried by said drumn aud secured to said block;
and means for throwing said catches out of

“action av the completion of the movement

across said rods, R R'.
107. In a telephone-exchange mechanism,

- the combination of the brash-rods, C C’; re-

ciprocating means carrying the rods, R R/,
having a series of notches, r 7, theleon; a
block, S, carried by said rod-s;; spring—catches
carried by said block, and adapted to engage
the said notches; means for moving one of
said rods, R R’, axially relatively to the other
rod; means carried by the block for actuat-
ing the brush-rods; means for returning the
block after the complemon of 1ts movement
| across the rods; and means for throwing said
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' "_.'eetches mto aetwn again at the completlon l the eombmetlon of the ('onneehmcr meehan- L
of their return movement. |

- and loel{ed against rota,tlon thereon, but free

to move emally thereon; alug eer'rled by said

‘collar; means for roel{mfr said collar to bring

‘said lutr into and out of the path of the lOdH
185 a,nd means for reciprocating the 1od R, to

| eel ry. the lug carried by the eoller, s', into the

IO

'- the combination of the brneh rods,

108. In a telephone- exehanwe meohemem

shaft, R; the collar, s', carried by eeld shefr

~ path of the rod C.

15

20

‘the combination of the brush-rods, C;

109. In a telephone exehdnge meehemem

shaft, R; thecollar, s'; earried by said sha,ft
and locked against r otetlon thereon; but free

to move a.ma,lly thereon; a lug eermed by said

collar; electrically- contr olled means for rock-

ing sald collar to bring said lug into and out
of the path of the rods, Cj &nd means for re--

ciprocating the rod, R to carry the lug into

 the path of the rod, O
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the combination of the brush-rods, C; the
shaft, R; the collar, ', carried by said ehaft

~and locked against rotetlon thereon but free |

to move emally thereon; a lug carr 1ed by said
collar; means for roeklnn' said ecollar to bring
said lug into and out of the path of the rods
C; the coil, N; brush, L*; contact-plates in

the path of the brush, L2 means for carrying
the brush, L3, and the rod R, together; the

arm, n*, ar renﬂed as an ermeture for the coil,

N; meehamem for throwing the arm, n?, into

posmon and to be influenced by the eoﬂ N,

~at the beginning of a stroke; means for ex-

4.0
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erting rocking pressure on the rod, R, in op-

position to the action of the coil, N on the
arm, nt; a connection between the contact
L~ and the coil, N; and means for bre&klng

_Lhe circuit throuszh said brush as described.

111. In a telephone-exchange mechanism,
the combination of tvhe brush rods, C;
bars, a,arranged to be actuated by the brnehes

- on the rods, C; a series of pletes,l corre-

sponding to t,he bars, a; areciprocating rod,
R; a collar, s', thereon having a lug arra,nﬂ'ed

to be rocked into and out of the pa,th of the
rods, C; a brush arranged to move over the |

contact- pla,tee [; a coil connected with said
brush; an arm, n*, arranged on the shaft,
R, a,nd to act as an a,rma,tnre for the brush

N means for exerting rotative pressure on
the rod, R, in opposition to the effect on the

arm, n4 and means for breaking the circuit
thronwh the plate, /, corresponding to the
bars, a, with which a oonneotlon is desired.
112. In a telephone-exchange Ineeha,nlsm
the combination of the coil, O; the rod, O';
connecting mechanism; a reeipr ooatmﬂr meeh—
anism arranged to act upon said connecting
mechanism and upon said rod, O, to recipro-
cate the same; acateh controlled by the coil,
O, for loekmg the rod, O, in position to een

C; the |

Lhe |

the_
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-rods in successively;

19

ism; the rods, R R/, carrying a. setting mech-

along eald rods, R R'; the rod O’

d]]lbm acting upon eald connecting meohen-—- 7o
1sm hevmﬂ‘e step-by- step meohfmlem on said
rads, R, for carrying said setting meelmmem
means .'
carried by said IOd fm ectuetmﬂ' siid- siep-

by-step mechanism; and the coil, O, for set- 75-'

ting said rod, O, in actuating pOblthIl and”

| ‘means for eontl OHIHU' the enomt lhtoun'h Lhe
001] 0. ~

114. In a telephone enehenn‘e meehdmsm

the bloek S, arranged to slide
thereon sprmﬂ*—edlsohes s, si? cwmnﬂ'ed to

the combination of a series of connecting 8o
mechanisms arranged to be actuated succes-

-swely, the rods, R R', having the notches, »
7', thereon;

operatein said catches; camson said catches; 35

“means acting upon Smd cams for locking said

catches out of position at the completion of

their movement; and means forthrowingsaid

| | cam-actuating mechanism out of ope1a,twe
110. In a telephone -exchange mechdmem s

position at the eompletlon of a 1eturn move- 9o

ment.

the eomblna,taon of a series of oonneotmn'

‘mechanisms adapted to be acted upon succes-

115. In a ’relephone exehenwe ‘mechanism,

sively; the rods, R R, having the notches, 7 95

r,

ranged to actin said notches; celn—-heads st

s'8, on said catches; cam- levers, sl4, ar rd,nﬂ'ed
to a,et upon said cam-heads; a eontaet arm on
said cam-lever; and con tact- -posts at'each end

thereon, 1eepeot.wely, the block, S, ar-
‘ranged on sa,ld rod; spring-catches 811 s“ ar-

I00

of the rods, R R’ for throwing said cam-lever

into and out of operetwe position.

116. In a telephone-exchange mechanism,
the combination of the brush-rods,C; ebloek-
carrying mechanism adapted t0 press sald
spring-catches, sb car-
ried by said mechanism and adapted t0 en-
gage said rods on the outward movement of
said actuating mechanism.

117. In a telephone- exeha,nge mechanism,
the combination of the line-wires, A and B;
bars, a and b, connected theremth brush-

105
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rods, C, a,rra,nged to be moved across the bars, -

a; br neh-rods, C', arranged to be moved across

_the bars, b, a remprooaung mechanism; ‘a

setting meehd,mem comprising the block, S
collars, s' and s* having the projecting lucrs
thereon; a step- by step “mechanism for mov-
ing said block across said reciprocating mech-
anism along the path of the rods, C and C';
the arms, n* and 7% on said rods, R R/, re-
epeetwely, the arm, n8, on the rod, R'; the
coils, N and N/, ananﬂed to act upon the
arms, n* and fnﬁ the series of plates, [ and
m, occupying the same space as the bars, a

and b; the brushes, I? and M? arranged to

“move over said plates; eeonneomon between

said brushes and said coils, N and N’', with
asource of electrical supply; means for break-
ing the circuit on the plates, { and m, corre-

upon the l@ClpI‘OC&HﬂU meohanlem to for a | epondlng to the bars, ¢ and b, utilized in

conn 601310]1

)

making the conneetlon meehenlsm arranged

113. In a telephone -exchange mechanism, | normally out of the pa,th of the arms, nt and

tIg
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??;“ '

1n “the path of said arms when a connection

is desired. |
118. In a telephone- exehanwe meehamsm

thecombination of a coustan t}l) -1 emproeﬂ,tmg

means; a connecting mechanism actuated by
sald means for forming a connection, said

connecting mecha,msm being normftllv out
of engagement with said means, and means

for disengaging the setting mechanism from
the reciprocating means after forming said
connection without breaking said connection.
119. In a telephone-exchange mechanism,
thecombination of a constantly-reciprocating
means; a connecting mechanism actuated hV
sald means for formmﬂ‘ a connection, said

connecting means bemﬂ* normally out of en- |

gagement with sald means; means for dis-

engaging the setting mechanism from the re-
ciprocating means after forming a connection

672,967

and means for locking said mechanism | without breaking said connection; and means

for breaking said connection.
120. In a telephone exchange mechanism,

‘the combination of a constantly-reci proeatmw '

means; a connecting mechanism actuated by
sald mmn% for formmﬂf a connection, said
connecting means being normally out of en-
gagement with 8aid means; means for disen-
gaging the setting mechanism from the re-
ciprocating means after forming a conneec-
tion without breaking said connection; and
means forbreaking sa,id connection and bring-
ing the parts to normal.
In tlestimony whereof I affix my signature

in presence of two witnesses.

HARLEN P. SNOW.

Witnesses:
I*I. C. ]-JORD,
MARTHA BERRY.
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