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- 1o all whom it may concern:
- Be it known that I, ITRwin M. O’DON L, .of
Pittsburg,in the county of Alleghenyand State
of Pennsylvania, have invented a new and use-
5 fulImprovementin Telephone-Exchanges;and
I do hereby

clear, and exact desceription thereof reference

being had to the accompanying dlawmgs |
forming part of this specification, 1. which—

Flﬂllle 1 18 & perspective view of my im-
pr oved telephone or telegraph exchange. Fig.
2 18 a stdeview of the call-eylinder. . F10 3 18
an end view of the eylinder and key “board.
Fig. 4 is a diagram showing the whole circuit.
Plﬂ 5 is a sectional view of a portion of the
app‘“i,mtus connected with the wires in the
central office. Fig. 6 is a per spective view of
a portion of the same. Fig. 7 isa side eleva-
tion, partly in section, of a portlon of the ap-
par Atus shown in Fig. 6.  TFig. 8 is a vertical
cross-section of Fig. 5, with a slightly-modi-
fied construction of some of the parts. Fig.
9 1s a plan view of the magnetic call-board at

the central office. Fig. 1_0 18 a side elevation
of the same.  Fig. 11 is an end elevation of
the same, and I‘ln 12 is a view illustrating
the brealung of the oround- conneetmn of the
keys. :
Like numerals of reference 111(110%13@ like
parts 1n each. |
- My invention consists of an improved &p
| para,tus for use in a district telephone or tele-
graph system, and its object is to enable sub-
~ scribers to make connection with each other
35 without the intervention of attendants at the
central office..
- To enable others skilled in the art to make
and use my invention, I will pr oceed to de-
~ scribe its construction.

40
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divided transversely by partitions % into com.

partments 3, there being a compartment for
~each subser iber. These compartments con-
tain electro-magnets of peculiar shape, one
for each letter and character of the subseub
er’s name, said letters and characters being
inscribed thel eon, and each electro-magnet is
grounded thr Ouﬂh the corresponding lettel or
chfu acter on the key-board 23.
50

of wires, 4 and b, extend through the parti-

first letter of a name.

declare the following to be a 11111 o

name ‘A, WVllson & Co.7’

In the central office I hwe a long mble 1,

At one end of each compartment two rows

| tme G, whlch is mounted on links 7, and re-
tained in an upright position by a Spllllg, 8.

The purpose of the uppel wire 18 to strike the 55
1t strikes also the
same letter of all names beginning therewith.

The current then passes thlouﬂh an electro-

magnet and draws down the ar matme bring-

ing the lower wire into the circuit and cuttmﬂ 60
out the upper wire, because otherwise, when

the second letter of the name was stmck the
current would flow into all keys hwmo the
same letter beginning other nanes, and thus
confusion Would be produced. . In this ar-
rangement, if the armature is drawn down and
the current is going through the lower wire,

65

the first letter of all other names, although it

may be the same as that struck, Wﬂl not be
reached, because the first 1ettel can only be 7o
reached by the upper wire. Thus by trans-
terring the current to the 10W61 wire we leave -
out the first letter of all other names.

- An electro-magnet or coil, 9, is placed under
the armature 6, and is electr 1cally connected 775

“therewith by a wne 10. A wire, 11, extends

from coil 9 tothe st magnetic key, 12 in the
compartment, say, for 6‘(&1]11316 (’A%7 in the
The keys 12 are of
peculiar shape. They are made of brass or 8o
similar metal, with an electro-magnet, 13, at .

one end and zm armature, 14, of Steel at the

other. Fach has an insulated stem, 50 upon
which it has a pivotal movement. All exteept
the first have an arm orradius, 51, extending
from the lower end of its Ste,m and when afo |
rest this arm is in contact with the stem of the
preceding key. The arm 51 has a conducting
tip or end, 53, which is insulated from the key |
to which the arm is attached, preferably mak-
Ing this arm itselfa non- (3011{:11101301 of electric-
1ty The ground-wire 16 is fastened to the
tip 52 by a contact-screw or otherwise. The
first key, 12°A, is a half-key, being provided -
with the electro- magnet 13 only, for the reason g5
that the armature 14 1S 01 no use thereon. |
The current from wire 11 is grounded by
wire 16 as follows: The core of the electro-
magnet 13 1s fastened to the body of the key
12 A. The wire 11 is fastened to the key 12

S5

Q0O

100

-1 A, and the current is led to the coil of magnet

13 by wire 53, and passes thence by wire 54 t0
the insulated Stem D0, where the conductor b2,

tions 2, one above and one bolow an arma- Jbemﬂ In (3011th013 W1th the wire JG 15 p‘tSSeS
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“around, so that 1t i8.n0 longer in contact with

10

from the wire 54 to conductor 52, and thence
by wire1l6to ground. The passaﬂe of the cur-
rent through the coil 13 having magnetized 168
core, the mao“net 13 and armature 14 will draw
together, causing key 12 to furn on its pivot.

The turning of key 12 throws the arm 51

the wire b4, (see Fig. 12,) and the ground-con-

nection of key 12 is bloken Then when the

circuit 18 closed to key 12 the current passes,

by wire 11, key 12 A., and magnet 13, to arma-

-i5

ture 14, thence along wire 12 to wire 53 thence
around the electro- magnet 13, thence along
wire 54 to stem 50, and thence by conductor
52 and wire 16, to the ground This opera-
tion is ‘continued until, as hereinatter ex-
plained, connection is made with the subscrib-

- er’soffice. Inthisarrangement thearmatures

20

- .

30

35

. 40
- The keys 20 are connected with a battery, 21,

45

are always opposite t0 the electro-magnets.

The apparatus for making the connection-

signals is similar to that used with the print-
ing-telegraph. There is a metallic cylinder,
17 covered with a non-conducting Smface
Cut through the insulating-covering in spiral

lines 18 a series of slots or depressions, 18, the
bottom of which has electrical connection

through the shaft and pinions, and by wire
therefrom with the central office.

In front of the cylinder is a key- board 19,
provided with keys 20, representing the lefters
of the alphabet, and s_uch stops as may be de-.
sired, which are generally the character &, the

pellod (.), and the dash, (—). The ends of

the keys 20, whenstruck, bear against the sur-
face of the cylmder 17, and are S0 - adjusted
with relation to the slot 18 that they shall en-

ter and pass through them as the cylinder re-

" volves. The cylmder 17 18 revolved continu- |

ously by clock-work or other suitable means—
say at about sixty revolutions per minute.

and, when depressed, enter into the slots 18 as
they come around in therevolution of the cyl-
inder, and thereby close the circuit to the de-

sired letter, transmitting a signal to the cor--

responding letter in the central office. The
continued rotation of the cylinder throws the

~ key-out of the slot. onto the non-conducting

| o

35

~ tion, 24, through the axis of the cylinder.

60

surface of the cylinder, and thereby opens the

circuit.

The central office is provided with a cylin-
der, 22, of similar construction to cylinder 17,
and & key board, 23, like the board 19, except
that the keys continue in contact with ¢ylin-
der 22. The cylinder 22 revolves simulta-
neously withthat in thesubseriber’s office, and,
instead of a battery, it has a ground connec

The objeet of having the cylinders alike
and revolving simultaneously is to cause the

eurrent to be grounded, in order to strike a

keyinthe SlleGl iber’sname. The subscriber’s

wire 28 enters the central office, and is at-

tached to a standard, 20 and is connected

electrically with the armature 26. The wire
4 leads back from the standard 25 above the

“armature 6, and at the standard is in contact

- 285,806

with the armature 26. TUnder the arinature
26 1s an electro-magnetic-coil, 27, connected
to the wire 25 by the wire 29. Dxtendmg from 70 -
the coil 27 under the armature 6.is a wire, b.
~ On the rear side of the partitions 2 a 001)1)61
link, 30, is.pivoted, as hereinafter more fully
descmbed so that the upper end shall be in
electrical contact with the wire 4 and the 75
lower end with the armature 6. Appended
to the armature 6 is a serrated stem, 31, which
meshes into the serrated shaft 32. A pendu—-
Ium, 33, is provided with a pawl, 34, which
works into the ratchet- wheel 35, ‘mounted on 80
the shaft 32. When the coil 9 is magnetized
and draws down the armature 6, the serrated
stem 31 swings under and gears into the shaft.
32. The pendulum 33 regulates the movement
of the shaft 32, which is operated by clock- 85
work, and the ratchet-wheel 35 moves in the
0pp081te directionto the downward projection
of the stem 31. Consequently each beat of
the pendulum moves the stem 31 out one cog
until it 1s released, and then the armature 6is go
restored +oits normal ‘position by the spring 8.
‘When the armature6 is drawn down, it catches
on the hook on the lower end of the link, 33, "
and draws 1t out of contact with the Wne 4 ~
into contact with the wire 5. - 05
The method of making a connection is as
follows: A subscriber desires to call A, Wil-
son & Co., for instance. He strikes “ A’? in
the key- board 19in his office. The key comes
in contact with the ** A’ slobupon therevolv- 100
ing cyllnder and closes the circuit with the
R0 key in the central office, The current
passes along the subscriber’s line 28 to the
standard 25; and thencealong wire 4, the wire
5 having at this time no outlet or ground-conﬂ 105
| nection. From wire 4 it passes down the cop-
| per-link 30 to the armature 6, and thence by
wire 10 to the electro-magnet 9, magnetizing
it and causing it to draw the armature 6 down.
The armature 6, descending, catches on the 110
hook of the 11111{ 30 and -draws 1t out of con-
tact with wire 4 and places it in contact with
wire 5. This causes the current to switch off
of wire 4 onto wire 5 by armature 26 and mag-
net 27. The current then passes by wire 5, 115
armature 6, to the coil 9, and by wire 11 to
the ¢“A” key 12, whence it passes by wire 16
to the key A of key -board 23, which, being at
‘that instant in electrical eontaet w:Lth the cyl-
inder 22, has through it a ground-connection 120
by a ere 24, e:xtendmn Trom its journal. ‘*
The downward prOJectlon of the armature 6
causes the operation of the serrated stem 31,
shaft 32, pendulum 33, pawl 34, and ratehet-

F

| 35, as descmbed the opemtlon of the pendu- 125

Jum being such th&t 1t shall hold the armature
down for a certain determined period of time.
I Ground-connection is secured at the central
office simultaneously with the striking of the
key in the subscriber’s office by causing the 130
uniform and simultaneous rotation of the two -
cylinders 17 and 22.

The length of time requir ed by the pendu-
lum and ratehet to release the armature 6 be-




IO

20

- sult and operating in the same way.
25,

30

- as described, the magnet 38, connected to A.
Wilson & Co S wire, 39, attracts armature 14
of the last key, connects therewith, and per-

35

. s

the telephone 1s being used.

43

50

35

' 60

'inﬂ say, two seconds, the armature is held
down fmd the link 30 is out of contact with | partition and ending in 11’1811]&136(1 points.

by wire 29 to the coil 27, which it magnetizes,
causing 1tto cut outthe wire 4 by drawing down

tro-

-escaping from the shaft 82 while the current

matures to their normal positions.

with his instroment.

“tus, for each subscriber, and each subscriber’s

283,806

wire 4 and 1n contact with wire 5. The caller
then strikes the period (.) key, and the current
again enters by the line 28, whence it passes

the armature 26, thence by wire 5 to the ar-
mature 6, whlf_,h 18- held down by thé ratchet-
stem 31, (the magnet 9 being magnetized), as be-
fore described. The reason the current passes |
over the wire b on striking the second key, in-
stead of wire 4, .3s that the depression of the
armatuare 6 cuts the Wil‘e 4 out of cireuit and
brings the wire 5 in. -~ The current passes by
wire 11 to key 12 A, where it magnetizes the
electro-magnet 13, wlueh causes the clectro-
magnet 18 and ’1(13&(30]113 still armature 14 to
draw together, and then the eurrent passes to
oround through line16 (.), in the same manner
as before described in relation to key A.  The

other letters of the name are struck in succes- |

sion, each operation producing the same re-
The last
key 14 1epresents the dash, (—). When it is
struck it is not grounded through the central
office, but through A. Wilson & Co.’s office.
At the outer end of compartment 2 1s an elec-
magnet, 38. When all the keys of the
name ‘‘A. Wilson & Co.”” have been traversed,

mits the passage of the current to the wire 39,
by which it passes to A. Wilson & Co.’s office,
and there rings the signal-bell 40, and then
passes to cr-mund Attention being thits call ed, |
the telephone 1s used in the usnal w ay. Inor-
der to preserve connection it 1s necessary that,
on the striking of the dash, which is the clos-
ing character of every name, some provision
be made for holding down the armature 6 while
This I-accom-
plish by means of an armature, 36, operated
by electro-magnet 37, which 18 magnetized by
means of & leak from the magnet 38. The ar-
mature 36 is pivoted to swing over the coil 37.
When the current reaches the magnet 38, a |
portion of it passes by a small wire, éLl to the
coil 87 and around it, and returns to the mMag -
net 38 by wire 42. The coil 37, being maﬂ*net
1zed, draws the armature 36 in front of the
atchet-arm 88 and prevents the latter from.

o

continues to pass. The opening of the eirenit
in the subscriber’s office demagnetizes the coils
37,13, 9, and 27 and restores the keys and-ar-

I will now explain how 1t is that I am en-
abled to single out the name of a particular in-
dividual from the number of names connected
with the central office and to make connection

‘There 1s 4 compartment, 3, with its appara-

wire connects with tw 0 wires, 4 and 5, which

| all the eompartments 3, being insulated at each

The
same letters and stc)ps In every name are
grounded through the corresponding key 1n

| the key-board 23, When any initial or first

letter in any name is struck, the same letter
occupying the same 1JOSIt1011 in all the other
names will be struck also.” Thus by striking
““A’7 in ““A. Wilson & Co.”” the letter ‘A’
will be struck in all the other names in which
““A’7 is the first or initial letter. When the
second key (which in “A. Wilson & Co.”’ is
the period) is struck, the current passes, as
described, through the key 12 A 1n 1:}‘1551110 to

oround th ough the second key, (which 15 12. )
The same sequence—viz., A.—will be struck

‘in all other names hELVil’lg it; but by that time

all names beginning with “‘A,’” but not hav-
ing a period following it, will be released, for
the reason that the armatures 6 of these com-
partments are mo longer held down.
ground - connection bemﬂ lost, the circuit is
broken through these comp*u*tn’leuts and the
keys deman*netlzed Upon striking the third

key, ‘W, 7 the operation is r epe‘lted all other

names no having ‘“A. W7 droppilng ouf.

This sequence Would hold in ““A. Watt & Co.,”’
as well as “*A. Wilson & Co.y’ but the strik-
ing of the fourth key, ‘1,7’ would release “A.
Watt & Co.”” Thus m time all other names
would be dropped. In case, however, any two
persons have the same names, it 18 easy to vary
their telephone names, and thus prevent any

two persons having the same combination of

| letters. Allnamesenditha dash, (*—,) which
key is grounded in the subscriber’s: office.

When the use of the telephone has been com-

pleted, the circnit is opened by means of a
stop in the subscriber’s office, arranged and
operated in the usual way. This 01)61“'bt1011
demagnetizes the coil 37 and releases the ar-
mature 36, and thereby permits the operation
of the pendulum 33 and ratchet 34 and the re-
lease of the armature 6.

In case any of the keys in the subseriber’s
compartment should stick together irom the
residual magnetism remaining in the armature
14, the current can be reversed to reverse the
polarity, and the keys will separate readily.

Instead of a separate pendulum at each com-
partment, a long bar may be hung on rods
from each compartment and extend the full
length of the table, and be operated by a suit-
able clock-work. _

Fig. 8, which 1s an edge view, partly in sec-
tion, shows the connection for the link 30.
The link is pivoted by the stem 43 on the
spring 44. In the partitien 2 18 an electro-
magnet, 45, opposite to the upper end of the
Ilink 30. The stem 43 has electrical connec-
tion with the magnet 45 by wire 46, and the
magnet 1s connected with wire 4 by wire 47.
When the current passes over wires 4 and 47
and through the*coil 45, the latter attracts the
upper end of the link 30 and throws its lower
hooked end, 48, under the armature 6, so that

~run backthroughall the [ﬂrtltwnsfz and across | when the armature is drawn dow n, as before

73
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- with the w1re 46 and maﬂ*net 45 and thrown

I0o

1s

20

25

30

into contact with wire 5. “When armature 6
18 released, the spring 44 restores the link 30
to pOSlthIl

What I claim as my invention, zmd desireto
secure by Letters Patent, is—

1. Inatelephone- GXChELI]ﬂe the combination
of a series of keys corr esl)ondmn to the sub-
scriber’s name, each key -having an armature
and electro-magnet alternately arranged, a set
of synchronously-revolving cylinders for sue-
cessively grounding the keys as struck, and

‘the final key of the series, grounded through

the subscriber’s office, Substfmtml]y as and 101
the purpose specified.

2. The combination of two conductors, an
interposed vibrating switch actuated by an
electro-magnet arranged-in the circuit, and
a clock-work mechamsm for retarding the Ire-
traction of the armature, substantlally as and
for the purpose specified.

3. The combination of the table having com-
partments, with one or more upper and lower
wires ettendlnn* from the standard to which
the subseriber’s wire is. connected across the
compartments, an armature arranged in each
compartment bfltween the wires, Tand a link
or links operated by the armature o make
or break the circuit with either wire, substan-
tially as and for the purposes described.

4. The combination of the armature ar-

ranged. in the compartment between the wires, |

cylinder revolving synchronously with the

Witnesses:

283,806

descrlbed the link 30 is drawn out of contact | a ratohet device which comes into gear on de-

pression of the armature, and a pendulum for 35
effecting the release of the armature, substan-
tially as and for the purposes descrlbed |

5. The pivoted keys, provided with a per-
manent magnet at one end and an electro-

‘magnet .at the other, and having a ground- 40
connection through 1ts pivotal pomt substan-

tially as and for the purposes described.

6. The combination of a series of pivoted
]{eys each having an armature and an electro-
magnet at 1ts opposﬂse ends, and arranged al- 45
ternately to each other, and each, except the
last, having a ground- conneetlon, which 18 in
(311?011113 when the key 18 struck with a wire
clectrically connected to the first key and a
wire extending from the last key and ground-
ed through the subscriber’s instrument, sub

50

| Stantlally as described.

7. The combination of a battery and a key-
board and cylinder for making the signal, a
55
first cylinder, a key-board with ground-con-
nection for grounding the current, and a series.
of electrical keys arranged in the circuit be-
tween them, subst%ntlally as and for the pur-
poses deser lbed |

In testimony whereof 1 have hereunto set my

hand.
IRWIN M. O D‘ONEL._

60

T. B. KERR, ~
JAMES H. PORTE.
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