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UNITED STATES

PaTeEnT OFFICE.

HARLEN P. SNOW, OF ERIE, PENNSYLVANIA, ASSIGNOR OF ONE-HALF TO
FREDERICK C. JARECKI, OF SAME PLACE. "

TELEPHONE-EXCHANGE_ MECHANISM.

SPECIFICATION forming part of Letters Patent No. 612,681, dated October 18, 1898.
AppHeation filed November 1, 1897, Serial No, 657,033, (No model.)

To all whom it may concern:

Beif known that, HArRLEN P. SKOW, a citi-
zen of the United States, residing at the city of
Erie, in the county of Erie and State of Penn-
sylvania, have invented certain newand use-

,ful Improvements in Telephone - Exchange
Mechanism; and I do hereby declare the fol-
lowing to be a full, clear, and exact descrip-
tion of the invention, such as will enable
others skilled in thé art to which it apper-
tains to0 make and use the same, reference
being had to the accompanying drawings,
and to the letters and numerals of reference
marked thereon, forming part of this specifi-
cation. . ‘

This invention relates to improvements in
telephone-exchange mechanism; and it con-
sistssubstantially in the mechanism for auto-
matically connecting telephone-circuits illus-
trated by the accompanying drawings, the
several views embodying portions only of a

complete exchange mechanism, which ordi-

narily comprises sutficient drops and eircuit
connections forone hundred telephones. The
drawings, however, show the two sets of keys
of ten.each complete, and the connections
are made by the combined use of the keys in
each series, which are hereinafter designated
as ‘‘units-keys” and ‘“tens-keys,” one of the
units and one of the tens keys being used to
complete each circuit, which admits of one
hundred combinations therewith. Thereare,
however; only a limited numbeér of the slid-
-ing bars and drops shown; butin a complete
machine there would be one hundred drops
and one hundred sliding bars in each series.
Each of the latter connects to one side of a
telephone-circuit, while the insulated cross-
bars with which the sliding bars connect are
shown complete, as there are only ten-in each
series, designated as ‘‘units” and ‘“‘tens”
series, each of these cross-bars in a complete
machine being connected with one side of ten
cireuits, (though in the drawings these insu-
lated cross-bars are only shown as connected
with one circuit each,) as'it is through these
bars that the combinations are formed for
connecting the different circnits. o
The invention is hereinafter fully set forth

and explained, and illustrated in the accom-

panying drawings, in which— :

Figure 1 is a top or plan view of a section

of my improved telephone-exchange mechan-

ism, parts thereof being broken away. TFig.
2 is a side view, partially in elevation and
partially in section, of the same. Tig. 3isa
transverse section of the same on the linex
in Fig. 2, looking in the direction of the ar-
row a.  Fig. 4 is a transverse section of the
same on theline z x, looking in the direction
of thearrowb. Fig. 5isadiagrammatic view
of the connections of a series of telephones
therewith. :

In the construction of my invention thus
illustrated, A is the base-plate of the frame
of the machine, upon one end of which are
secured standards A’, which support bearings
a o' of transverse shafts A? and A% and bear-
ings b U' of screws B B B'B’. (See.Figs. 1, 2,
and4.) Ontheshafts A*and A®are loose gear-
wheels A*and AS, which intermesh with each
other and are driven by a pinion C on a shaft
C’, driven by any convenient motive power,

whieh intermeshes with the gear-wheel A

These gear-wheels A*and A’ are connected
with the shafts A? and A® by means of elec-
trically-operated friction-clutches D and D/,
hereinafter described, connected with the
shafts A®and A%
and A®are provided with bevel-gears «® a?
and a® ¢, which intermesh with bevel-gears
b? b® and b® 1® on the ends of the secrews B B
and B'B’. " Thescrews B B are right and left
hand screws and have traveling nuts B? B?
thereon, connected together by a transverse
bar B% and thescrews B' B’ are right and left
hand screws and have traveling nuts B® B?
thereon, connected together by a transverse
bar B3, so that the screws B? B?and B3 B3
when rotated by the gearing move the nuts
thereon and their connecting-bars forward as
the screws are rotated. 'On one end of each
of the shafts A?and A are spools ¢4, around
which cords o’ pass and connect with weights
a% of, which operate to reverse the motion of
the shafts A* and A% when the clutches D and
D’ arereleased, and thereby rotate:the screws
B B and B’ B'in the opposite direction, so as

‘to move the nuts B? B?and B% B2 back to their

normal position, as shown in Figs. 1 and 2.
On the central portion of the base A there
is secured an upright bearing E, and on the
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rear end of the base A is secured an upright
bearing ¥. Extendingbetween the upper por-
tionsof thesebearings Eand I thereis a board
or platform G, upon which is secured a series
of upright magnets g, as and for the purpose
hereinafter set forth, and below this plat-
form @ there aretwo platforms IT and H' of
non-conducting material,tothe uppersurfaces
of each of which are secured ten transverse
bars h, indicating units, and ten transverse
bars 7/, indieating tens, insulated from each
other, and wires 2?and &® conneect one of each
of said bars with the wires »!and 7% con-
necting with the lines to subsecribers’ tele-
phones. These connections, as shown, are
merely illustrative of the connections which
can be made, as each of the units-bars h and
each of the tens-bars h' represent one side of
ten telephone-circuits, as through these two
series of bars connections are made through
series of bars I I' and the sliding brushes I?
and I® for a hundred circuits. Above each
of these rows of transverse bars /1 and I’ are
rows of longitudinal bars I, indicating units,
and I' indicating tens, there being a units-
bar and a tens-bar for each subscriber. These
bars pass through slotseand ¢’ in the upright
E and slots f and f' in the upright T, and on

the front of the upright E are small spring-

dogs ¢* and ¢, adapted to engage notches ¢
and ¢’ in the under sides of the longitudinal
bars I and I', as and for the purpose herein-
after set forth. The slots e and ¢’ in the up-
right E, it will be observed, extend both
above and below the bars T and I', so as to
permit the front ends of these bars to be
raised and lowered, as and for the purpose
hereinafter set forth. Secured to the under
side of each of the longitudinal bars I and I’
and insulated therefrom, just in the rear of
the upright E, are brushes I* and I¥, adapted
to contact with the upper surfaces of the
transverse bars 7 and 7' as the bars I and I’
are moved rearwardly, and passing through
insulated supports f* and f3 in the rear up-
right F are rods J and J', one for each brush
I? and I®, on which said brushes slide freely,
and from the rear end of each of saidrods J a
wire j extends to and forms one side of a tele-
phone-eircuit, and from the rear ends of each
of said rods J' a wire;' extends to and forms the
other side of a telephone-circuit, so that each
pair of rods J J’ and the wires j §' therefrom
form two sides of an open circuit to one tele-
phone, as illustrated in Fig. 2, which circuit
is adapted to be connected to any other like
circult by means of the sliding brushes I*
and I®* being moved into engagement with the
insulated cross-bars A 1/, ends of which bars
each connect through wires h? and 1 throngh
lines »* and n®, with the wires j and ;' of ten
telephones, as is hereinafter more fully set
forth.

In the upright E, in line with each of the
longitudinal bars I and I', are vertical re-
cesses in which short rods % ' ? operate,
the upper end of the rod % connecting with

-normally insulated therefrom.

the under surfaces of the bars I and extend-
ing down through openings in the base, as
and for the purpose hereinafter set forth, spi-
ral springs %% being placed thereon, as and
for the purpose hereinafter set forth. On the
lower end of each of the rods % there is an
insulated block K, which engages with a pair
of contact-strips N N’, and above these con-
tact-strips N N’ are contacts n 2/, with which
each pair of said contact-strips is adapted to
contact when raised, and from these strips
wires ©* and 7° conneet with the central office
operator’s telephone, and below the contact-
strips N N’ are contacts N2and N3, with which
each pair of said contact-strips is adapted to
contact when depressed, and from these con-
tacts N* and N® wires n* and »® extend to an
office-magneto O, and from each pair of the
contact-strips N N’ wires n and »° extend to
and connect with the telephone-wires j and 7,
as well as with wires 7* and 23 from the in-
sulated bars h A/, and also with a pair of
the magnets ¢, as illustrated in Fig. 2. The
rods &' extend from the upper sides of the
longitudinal bars I upward and contact with
the under sides of the longitudinal bars T',
and the upper sectionsk?thereof extend from
the upper surfaces of the barsI'upward until
they contact with cam-surfaces [ on the lower
ends of vertical drop-bars L, (only a portion
of which are shown in the drawings,) pivoted
on a rod L/, there being one of these drops for
each subseriber. Pivoted at the top of the
upright F are a series of bars M. These bars
M extend forward through slots ' in the ver-
tical drops L, where they are provided with
hooks m on their npper surfaces adapted to
engage the slots I and retain the drops L in
theirnormal upright position. Kach of these
bars M forms the armature for a pair of the
magnets ¢, and when such pair of magnets is
excited by the admission of an electrical cur-
rent thereto the armature M is drawn down-
ward, so as to release the drop L from the
hook -m, which allows the drop so released to
fall forward, relieving the pressure -of the
cam-surface [ thereon from the top of the rod
I* The spring %® now operates to raise the
rods &, k', and k* and at the same time raises
the front ends of the longitudinal bars I and
I’, with which said rods contact, into the po-
sition illustrated by the dotted lines in Fig.
2, and at the same time raises the pair of
contact-strips N N’ into contact with the con-
ductors n n/, putting the central operator’s
telephone into circuit with the calling tele-
phone.

On a plate I? are located two series of push-
buttons, one series P’ designated as ‘‘units”
and the otherseriesP?as “‘tens.” Iinged to
the under side of the plate P are two bars p
and p’.  (See Figs. 1, 2, and 4.) The push-
buttons P’ pass through the bar p' and are
normally insulated therefrom, and the push-
buttons P? pass through the bar p and are
On the lower
end of each of these push-buttons there is a
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contact-surface p? adapted té form an elec-
trical connection with the bars p or p', asthe
case may be, when such bar is depressed.
Under the outer end of the bar p there is.a
contact Q, with which the end of said baren-
gages when depressed. Under the outer end
of the bar p' there is & contact Q', with whieh
the end of said bar engages when depressed.
From the contact Q a wire extends to a bat-
tery Q? and thence to a brush R, which con-
tacts with an insulated ring d’ on the hub of
the clutch D', another brush d? forming the
connection between said ring d' and the mag-
net in said elutch, the other end of the wire
from said magnet being grounded in the hub
of said clutch, and from the contact Q' a wire
extends to a battery Q®and thence to a brush
R, which contacts with an insulated ring &
on the hub of the clutch D, another brush d!
forming the connection between said ring d?
and the magnet (notshown) in said cluteh, the
other wire from said magnet being grounded
in the hub of said clutch.

Trom the contact-surfaces p* of the push-
buttons P’ wires 4 extend to insulated con-
tact-surfaces S on'a horizontal bar 8’ at one
side of the machine, parallel with and adja-
cent to one of the screws B, and on the nut
B?, operating thereon, there isa contact-brush
8%, adapted to travel over the contact-surfaces
S and form a connection between them and
the frame of the machine, and from the con-
tact-surfaces p® of the push-buttons P* wires
zextend toinsulated contact-surfaces S*ona
horizontal bar S*at one side of the machine,
parallel with and adjacent to one of the
serews B, and on the nut B, operating there-
on, there is a contact-brush 55, adapted to
travel over the contact-surfaces S and form
a connection between them and the frame of
the machine. These figures are shown in
Tigs. 1, 2, and 4. :

In operation it will be seen that when the
operator depresses one of the push-buttons in
either series—say, for example, 5in the ten
series, the bar p will be depressed until it
contacts with all of the contacts p?® on said
buttons except the one depressed, and also
with the contact Q. . A cirenit will then be
set up through the battery Q° and the mag-
net in the clutch D’ to the frame of the ma-
chine, and thence through the brush S5 to the
first of the contact-surfaces S% upon which it
is normally at rest, and back through the
wire 2 to the bar p, which being a complete
cireuit will energize the magnet in the cluteh
D', attract the gear-wheel A’, acting as an
armature therefor; and set the shaft A®in
motion, which will rotate the screws B’ B'and
move the nuts B? B? forward. This move-

ment will continue until the brush $° reaches
contact - surface S5, corresponding with the
button 5 depressed, when the circuit will be
broken and the clutch then ceasing to be op-
erative the mechanism stops. " Now if during
this operation any of the horizontal bars I'
are raised into the position shown by the dot-

tod lines in Fig. 2 they will be pushed back
by the cross-bar B, connecting the nuts B3
B?, until the brush T' thereon s in contact
with the insulated cross-bar 7/, correspond-
ing to the key depressed, and if one push-
button in each series is depressed both sets

of serews will be revolved and the brushes on

the bars moved back in each.series and will
contact with the cross-bar in each of the se-
ries h and I/, as indicated by the numbers of
the buttonsineach series so depressed. Itwill
be-observed that the subscriber’s telephone
T is connected through the wires j j' and rods
Jand J with the brushes I? and I, and also
through the lines j /' and wires n* and nPand
72 and h® with one pair of the insulated bars
I and 1/, and each subscriber’s telephone is
connected up with one pair of said rods,
brushes, and bars in like manner. Now if a
subseriber rings up the central office the wires
n* and n%, connecting with two of the mag-
nets g, convey the current from his magneto
to said magnets and causes the drop L corre-
sponding to his number to fall.  This re-
leases the spring & and raises the rods k&, I/,
and /?, also raises the front ends of the lon-
gitudinal bars 1 and T’, as- shown in dotted
lines in Fig. 2, and also raises therewith the
contact-strips N'N' into contact with the con-
ductors n #/, from which the wires 7° and P
lead to the central telephone. - The operator
then asks the number desired, and when in-
formed the buttons P’ P?, indicating the num-
ber called for, are depressed, and bars 1T,
corresponding to thenumber of the ealler, are
moved back by the operation of the mechan-
ism hereinbefore described until the brushes
12 and I? thereon contact with the bars i and
I/,corresponding with the numbers of the but-
tons depressed, where the push-buttons cor-
responding to the bars moved being replaced
they are retained by the cross-bars Btand B?
and the two telephones—the caller and called
for—are by this movement connected up
ready for conversation. The caller’s drop L
is then raised into place, which depresses the
bars 1.1 until they engage the spring-dogs ¢
and ¢, after which the called drop Lispushed
back, as shown by the dotted lines in Fig. 2,

and this movement of the drop causes the -
cam-surface [ on the drop to depress the rods

%, %', and k of the number called for, which
forces the contact-strips N N’ of that number
into contact with the conductors N* and N,
from which wires n? and n? connect the office-
magneto O into eircuit with the person called
for and rings his bell. - Conversation can'then
be carried on between the caller and called
until the party calling rings off, which causes
his drop to fall. This releases the bars I T
of the caller, which has been moved back to
conneet him with the called, and the weights
U U? instantly return them to their normal
positions, disconnecting the caller and party
called for. ‘ ‘
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only a portion of the parts of a complete tele-
phone-exchange mechanism adapted to oper-
ate a hundred telephone-cirenits, and which
fully illustrates the invention and its opera-
tion.

In Fig. 5 T have shown a diagrammatic
drawing illustrating the connections of tele-
phones by means of the mechanism of my de-
vice. This diagram, however, does not illus-
trate a full apparatus, as only a small portion
of the bars and connections of a complete ex-
change mechanism are shown, the object of
the diagram being only illustrative and ex-
planatory of the mechanism hereinbefore de-
scribed. 1In this drawing the dark bars & and
%" are the insulated bars, % and 7/ indieating
units and tens bars, (shown in Tigs. 1 and 2,)
and the light bars I and I’ are the longitudi-
nally-moving bars indicating the units and
tens bars I T', (illustrated in Figs. 1,2,3,and
4,) and the small dots I? and I* thereon indi-
cate the brushesI?and I°. (Shown in Figs. 1
and3.) Theoffice-telephone and its connect-
ing-wires ¢ and connecting with the con-
tacts N N', are the same as shown in Fig. 2.
The office-magneto and its connections n*and
7% with the contacts N2 N3, illustrate the con-
nections shown in Tig. 2, while the partsN N’
indicate the contact-stri ps_operated by the
drop mechanism shown in Figs. 2, 3, and 4.
The wires connecting the several telephones
T T with the bars 7 7’ and the bars 1T illus.
trate, diagrammatically, the connections of
the telephones therewith, as shown in the pre-
ceding figures. Referring to diagrammatic
Fig. 5, suppose telephone "I calls up the cen-
tral. Ilis drop falling connects the office-
phone with him, as hereinbefore described.
The operator, ascertaining that he desires to
talk with telephone T% moves the bars I and
I' so that the brushes I2 and I* thereon con-
tact with the central bars 7 I, as indicated
by z 2. The telephones T and T® are then
connected and the operator calls T% and the
parties then are in communication with each
other, and in like manner any two of any
number of telephones so arranged can be con-
nected. '

I have thus shown convenient mechanism
for carrying out my invention. Iam aware,
however, that many barts thereof can be
mnodified in their construction without depart-
ing from the spirit of myinvention; therefore

What I claim as new, and desire to secure
by Letters Patent of the United States, is—

LIna telephone-exchange mechanism, two
series of bars, one series of which represents
units and the other series tens, each of which
connects with wires forming one side of tele-
phone-circuits, two other series of bars, one
series of which represents units and the other
tens, each of which is adapted to be moved
transversely across the corresponding first-
named series, each of which second two se-
ries of bars also connects with wires forming
the other side of such telephone - circuits,
brushes on each of the bars of said last-named

two series adapted to connect with bars in
the first-named corresponding series, and
means for moving said second two series of
bars longitudinally across said first-named
two series of bars, substantially as set forth,

2. Inatelephone-exchange mechanism, two
series of bars, one series of which represents
units and the other tens, each of which bars
is connected with wires forming one side of
telephone-circuits, two other series of bars,
one series of which represents units and the
other tens, each of which bars connects with
wires forming the other side of such tele-
phone-circuits each of said last-named two
series being adapted to be moved longitudi-
nally across the one of the first-named two
series corresponding therewith, brushes on
the bars of the last-named two series adapted
to contact with the barsin the corresponding
first-named series when moved across them
asabove described, signaling and drop mech-
anism connected in circuit with the lines to
and from the telephones connected with said
lines, and mechanism for moving the bars in
said second-named two series across the first-
named two series, substantially as set forth.

3. In atelephone-exchange mechanism, an
office-telephone normally out of connection
with all of the subscribers’ telephones, drop
mechanisin ecomprising means adapted to be
operated by the caller’s ring and automat-
ically conneet such calling telephone with
the operator’s office-telephone, and mechan-
ism connected with said drops adapted when
a drop is pushed back to ring up a telephone
called for, substantially as set forth.

4. In a telephone - exchange mechanism,
bars I I' connected in telephone-cireuits, tele-
phone drop mechanism comprising means for
engaging said bars, so constructed as to raise
the bars communicating with the caller’s
telephone when the drop falls in response to
the caller’s ring and means released by the
drop for automatically connecting the caller’s
telephone with the operator’s telephone, sub-
stantially as set forth.

5. In a telephone-exchange mechanism, a
set of longitudinally-movable bars, having
contact-brushesthereon connected with wires
forming one side of telephone-circuits, and
adapted to be moved longitudinally across a
set of transverse bars connected with wires
forming the other side of said telephone-eir-
cuits, so that said brushes will contact there-
with, drop mechanism for automatically rais-
ing each of said longitudinally-movable bars
when the drop connected therewith is oper-
ated, mechanism for moving the longitudinal
bars in one direction when so raised, push-
button, contact and battery mechanism for
starting, keeping in motion and stopping said
actuating mechanism, dog mechanism for re-

taining the bars in the positions to which they
are so moved, and weight mechanism for re-
versingand moving back said actuatin gmech-
anism, mechanism -connected with the drop
for releasing the bar so moved forward, and
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weight mechanism for returning the bars when-

80 released to their normal position, substan-
tially as set forth.

6. Inatelephone-exchange mechanism,two

sets of longitudinally-movable bars, each set
of which have brushes connected with wires
forming one side of telephone-circuits and
adapted to contact with corresponding sets of
transverse bars connected with wires forming
the othersidesofsaid telephone-circunits, drop
mechanism for automatically raising the lon-
gitudinal barsin both sets thereof correspond-
ing with each drop, actuating mechanism for
simultaneously moving the bars in both sets
when so raised longitudinally in one direc-
tion, push-button, contact, battery and clutch
mechanism for s’mrtma, keepmo in motion
and stopping said actuating mechanism, dog
mechanism for retaining said bars in the po-
sitions to which they are so moved, weight
mechanism for moving the actuating mech-
anism in the reverse direction, mechanism
connecting the drops with the bars correspond-
ing thereto for simultaneously releasing the
bars so moved forward from the dogs, and
weight mechanism connected with the bars
for simultaneously moving them back when
so released to their normal positions, sub-
stantially as set forth.

7. In a telephone - exchange mechanism,
units transverse bars i, tens transverse bars
I/, wires h? and A® connecting with telephone-

circuits, units longitudinally-movable bars I, -

tens longitudinally-movable bars I, brushes
I? and I® on said movable bars I'T’, and rods
Jand J' and wires j ' connecting said brushes
with telephone-cirecuits, drops 1. and rods %?
I' o connecting with the bars I I' and oper-
ated by the cam-surfaces on said drops for
moving said rods in one direction, and a
spring k® operating said rods in'an opposite

direction, lever-catches M and magtiets ¢ for
1eleasmo‘ said drops I, an 1nsulated blocek K
on the lower end of the rod % and contact-
strips N. N’ actuated theleby, substantially
as and for the purpose set forth.

8. In a telephone - exchange mechanism,
lines n! and n® connecting the subscriber’s
telephone with magnets g g and with trans-
verse bars i 1V, conduetors n 1’ connected by
wires ¢* and ¢* wWith the operator’s office-tele-
phone, conductors N? and N2 connected by
wires #? and 7»® with the office-magneto O,
contact- smlps N N’ connected with the hnes
ntand nf adapted to contact with the con-
ductors n »' or the conductors N? and N3 and
the rods k& &' and k? and the drop I and spring
I? for operating said contact-strips N N, sub-
stantially as and for the purpose set forth.

9. In a telephone - exchange mechanism,
gear and clutech mechanism and screws oper-
ated thereby, nuts on said screws connected
by transverse bars, two series of push-but-
tons P’ P?, contact- points p* on- said push-
buttons, wires y and z from said contact-
points to contacts S and S% brushes S? and 8°
on the nuts B2 and B? adapted to econtact with

said contacts S and S contact-plates p and

p" adapted to be actuated by said push-but-
tons P’ and P? and contact with the contact-
points p* thereon and with contacts Q and Q'
connecting with batteries Q* and Q3 and
thence to and through the magnets in the
clutches D and I, and thence to the ma-
chine-frame, substanmally as and for the pur-
pose set forth.
In testimony whereof I affix mV signature
in presence of two witnesses.
HARLEN P. SNOW.
Witnesses:
FRrED. EINFELDT,
A. T JACESON.
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