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Lo all whom it may eoncern:
" Be it known that we, FRANK A. LiuNDQUIST

“and Joun K. NORSTROM, citizens of the United
States of America, and residents of Chicago,
“county of Cook, and State of Illinois, have In-
vented certain new and useful Improvements |

" inTelephone-Exchanges, of which the follow-

. ingisaspecification.
©. o Qur invention relates to telephone -'ex -

: :55 1o

' No. 624,666, there is illustrated a telephone-
15 exchange of a similar character, the present
R R pp]lC&thIl belnglmprovemeﬂts oIl the’ one

changes, and ‘more particularly to toll-line
. exchanges In which the connections from a
.- central office

. therein shown. =

- In the accompanying drawings, Figure 1 1s

i 20

" a plan of the switching mechanism located in-

20 sideof a telephone-box at one of the local sta-
<o tions. - Fig. 218 a detached view in plan of a

~ " TFig. 3is an elevation of the part shown in
oo Fig. 2. Fig.41s a, detached plan of the wiper
i or contact-maker and the parts immediately
w0 COl - Fig: 5 is an elevation of
oo the contact-maker shown inFig. 4. Fig. 61s

" connected thereto.

~ anenlarged section on line 6 6 of Fig. 7. Fig.
o "Tisan elevation of some of the parts in Fig. 4

30 with _

with a portion of the switch-frame and a gear
. . Fig. 8 is an elevation of
Fig. 7. Figs. 9 and 10 constitute a diagram |

-' “showing a central office and the mechanism at
. three Joeal stations which are connected to the
T35

r

. Inthe said drawings, C is a framework sup-
. portingaclock mechanism of an ordinary char-

A o

© ' acter, the escape mechanism of which is oper-
ated by the magnet A throughits armature A’
‘. The clock mechanism 1s wound up in the or-

“ dinary manner and is normally in a stationary

" osition until permitted to escape by the op-

. eration of the magnet A in same general man-
“o - mentioned. Briefly, thearmature A’,asshown

" inFig. 1,has on its inner end a pallet that co- |

ner as is shown in the patent hereinbefore

.T:.-- | '“op Blfaetes Wlﬂl the-..e_scape#-whéel Of the _CIOGE

e are party-lines. In the patent |
issued to Frank A. Lundquist May 9, 1899,

_ J{nme'cha_,niS'm. Each time the magnet A attracts
| its armature it allows one tooth of the escape-

wheel to escape and permits the clock mech-

anism to move a corresponding distance. This
arrangement 1s shown diagrammatically 1n
Fig.9. Supportedon the axis of the gear C' of

the clock mechanism is a post D, having the

| lower portion of it branching out into three

arms D', D% and D?. On the arm D" there

‘projects upward an arm D* and also down-
‘ward an arm D°, which ends in the prongs D’
adjacent to the teeth of the gear C'. Sup-

ported on the post of arm D*1s a bell-crank
lever D7, one end of which projects downward

hetween the prongs D°, so that 1tmay engage

the teeth of the gear C', while the other arm

projects laterally to the center and into a slot

in the upper end of the post D. Secured to

the arm 1)’ is a contact-maker E, which pro-

jects laterally and has its other end resting

end of the arm D~

crank lever D'. These parts are so arranged

with respect to each other that the spring ot
the contact-maker E normally draws the ver-.

tical armof the lever D’ into engagement with
the teeth of the gear C'. -

At oneside of the framework C1s supported
a magnet B, the armature-lever B’ of which

‘projects over the top of the post D and engages
‘the upturned end of the bell-crank lever D",
The magnet Banditsarmature B’ areso located
‘that when the magnet B 1s energlized the ar-

mature-lever B’ will press the horizontal arm

of the bell-crank lever D" downward, thus mov-

ing the vertical arm outward and away from
engagement with the teeth of the gear C'.
“Supported on the framework C is a piece

of insulation N’, on which are a series of con-

tact.points or posts N.” The posts N are so

located with respect to the axis of the gear
(¥ that the contact-maker E normally touches

one of them. . . _
‘At a convenient place on the frame C 1S &

K. NORSTROM, OF CHICAGO, ILLINOIS,
TRUSTEE, OF STERLING, KANSAS.
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upon the arm D?.  The contact-maker Eisa
_spring and normally presses-outward trom the
‘center until it is stopped by a lip on the outer
| _ From thefree end of the
contact-maker E a rod E' projects to and 1s-

connected with the vertical arm of the bell-

70
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stop W, which furnishes a stop holding the

- post D and all the mechanisms carried there-

|

10

- 20

by, and consequently the contact-maker E. at
a normal position when the bell-crank 17 is
released from the gear " and the said parts
are returned or drawn to the normal position
determined by the said stop W. |
Secured to the frame Cis a plate C°, pro-
vided with laterally-projecting arms ' and
C.  Secured to the arm D* and moving there-
with is an arm D which in the normal posi-
tion of the mechanism lies between the arms
*and C" and furnishes visual means for de-
termining when the mechanism is not in use.
Pivoted at a convenient place on the frame
C is a receiver-hook H, which is raised to an
elevated position by the spring H' when the re-
celver is removed from the hook. On the
rear end of the hook H is a projection H?
adapted to make electrical connections with
the contact-pieces 65, 29, 28, and 80. Secured
totheside of the hook H is an arm H? on which
1s secured a metal strip H*, having its free end

~curved and corrugated, as shown in Figs.

30
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and 3. The metal strip H* is so located that
when the receiver-hook is in its elevated po-
sition the corrugations engage one of the
gears C° of the clock mechanism, thus locking
1t, and consequently the whole mechanism,
from movement when the magnet A is enexr-
gized. When the hook H is depressed, the
corrugated strip H* is removed from the gear
C*, and consequently the clock mechanism is
free to move when the magnet A operates. -
Atthe central office there is located a drop-
magnet M, a battery X, the ordinary receiver,
transmitter, &c., of an operator, a plug P,
adapted to be inserted into a spring-jack 40
45, and certain keys by which she makes elec-
trical connections. The central office and the
local stations are connected together in the
manner ilustrated in the diagrams. In the

- said diagrams one only of the contact-points

45

50

55

engaged by the contact-maker E is marked
by the letter N. From the particular marked
contact point or pin a connection extends to
the receiver-hook of the telephone. The par-
ticular contact-point which is connected to
the receiver-hook is at a different distance
from the normal position of the contact-maker
1n each telephone-station. For example, for
telephone-station No. 5 the connection would
be from the fifth contact-point, for telephone
No. 4from the fourth contact-point, and so on.

The operation is as follows: Assuming that
a subscriber at one of the telephones on the
party-line, as No. 5, wishes to talk with some
other subscriber on the same line, as No. 3,

he first removes his receiver and then turns

00

the crank of his generator Q, when a current
flows as follows: from the ground at the local

station, 20, 21, 22, Q, 23, 24, 25, 26, 27, 28, 29,

30, 31, E, 32, 33, 34, 35, 36,50, 37, 38, 39, 40, 41,
42, M, 43, ground at the central station. The

fivetimestohavetheir contact-makers Emoved

749,308

current through the magnet M operates the
drop calling the operator at the central station,
who then inserts the plug P in the spring-jack
and inquires who is wanted.
cuit 1s then as follows: ground at central sta-
tion, 43,44, 45, P, 46,47, 48, 49, K, (induction-

coil,) 51, R, 52, P, 40, 39, 38, 37, 50, 36, 35, 34.

33,32, E, 31, 30, 29, 28, 27, 26, 53, 54. R, 55, K.
06, 21, 20, ground at the local station. Sub-
scriber then states whois wanted, when the op-
erator presses the button 60 in her office, when

the current flows as follows: from the ground

of the central office, 43, 57, X, 58, 59, 60, 100,
61, of each station on the line, magnet A of
each telephone, 20, ground at the several local

stations. = This operates the escapement of
each switching mechanism, which causes each

one to move 1ts contact-maker E forward one
step, except the one which has its receiver off
of the hook, which switching mechanism can-
not move, because it is locked by engagement
between the corrugated strip H* and the gear
C° of the switching mechanism. The opera-
tor repeats this movement until the switching
mechanismsare all moved to the position corre-
sponding to the subscriber who is called. For
example, 1f subscriber No. 5 is called then all
of the switching mechanisms will be operated

to the fifth contact-pin N; but as only the sub-
scriber attelephone No.5 hasany electrical con-
nection to the fifth contact-pin it therefore fol-
lows that he alone will be in eonnection with
the lines 50 and 100. The operator at central
then calls the subscriber by turning her gen-
erator-crank and at the same time pressing
the button 47, when acurrent flows as follows:
ground at central office, 43, 44, 45, P, 46, 47, 62,
G, 63, 52, P, 40, 39, 38, 37, 50, 36, 35, 34, 33, 32,
K, N, 64, 65, (subscriber’s hook being down.)
66, 23, Q, 22, 21, ground at the local station.
The called subscriber then removes his re-
ceiver, when the talking-circuit between the
two subscribers is as follows: beginning at the

induction-coil of the calling subsecriber K, 55,

R, 54, 53, 26, 27, 28, 29, 30, 31, E, 32, 33. 34, 35,
36, line 50 to 36 of the called subscriber, 33,
34,33, 32, E, N, 64, H, 28, 97, 26, 53, 54, R. 55,
K, 56,21, 20, A, 61, 100, back to the calling sub-

The talking-cir-
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scriber, 61, A, 20,21, 56, K. With the plug in- -

sertecd the operator at central can listen, so that
when talking ceases she presses the button 71,
which closes 71 to 70 and immediately there-
atter 70 to73. The current then flows as fol-
lows: from the ground at central, 48, 57, X,
75,70, 71,772,100 to 61 of the telephones which
had their switching mechanisms moved, A of
each such telephone, 20, oround at the local sta-
tions. The operation of the magnets A closes

34 to 76, when an additional current flows as
follows: from the ground at central, 43, 57,
X, 75,70,78, 74, 50, 36 of each local station. 33,
84,76, 77, B, 21, ground at the several local sta-
tions. Theoperation of the magnets B releases
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-- :f-:'the bell -crank arms D? from the gears C’ when

the springs F return the mechemsms to their.

noxmal positions againkt the stOps W.

~ 'What we claim 15— =
~ 1. In a switching meehemsm Opereted by a

'-?5?}@?;:19_.:;_-';eloc:k mechanism and released by a magnet, a

ff;{}eontmt—maker and a support therefor, a lever'---

pivoted to said support and adapted to engage
. teeth on one of the gears of the clock mech-

.10 anism, and a guide for said lever carried by

. said support. at a point adjacent to the teeth |

ei the gear engaged by said lever.

-9, A clock mechamsm, a magnet for releas-_'

' ingthe escapement of said mechanism so as to

;f'i":'mou nted on the axis of one of the gears of said

cause it to move, a supporting-frame loosely

'-;%i:f@.ié:i::r!:_,'j_g“;;.:;meehenlsm a lever pivoted to said support

‘and movable radially to: and from said gear so
voas to engage and disengage the teeth thereof |
720

~a spring for causing such engagement, and a
':_.seeond megnet ior eauemo* sueh dlsencran*e-“-
. ment. - .

‘3. A prepellmﬂr mechamsm prowded W1th

.;'a, gear, a Spring contact-maker supported at

: the axis of sald gear and movable thereabout,

- adevice for eonneetmo* said- contact-maler to

| f-'2?3%"f'irj"fif??’5-‘md releasing it from smd gear, a connection

* by which the spring of said contact-maker

... canses said device to engage said gear, a,nd a

'.f;f.;f'f_f;-jjfgg“meﬂ*net for releasing such ena"ewement

ke The combmatlon with a series of sw itches
?;"-&nd mechanisms for moving them simultane-

ouslv, of a receiver-hook located adjacent to

eaeh switch and movable to upper and lower
35D

ositions, and means operated by each re-

e -:'.cewer-heoh for locking the ed]acent switch in
A ixed position when the hook 1s In one posi-
- tion and releasing it from such locking when

the hook is m_the_.other position'whereby one | -

| ‘by which
said lines, of a series of telephone - stations
-- connected to said lines, a switch located at
“each telephone-station, a magnet for operat-
I'ing each switch and connected to one of said

fOetel::»(-:ar 1900.

749,308 ' ” - 8

or more of said switches may be held station-

ary while the remaining switches are simulta-
neously moved.
The combination Wlth an escepement a

eonteet—-meher detachably connected thereto,

and a magnet for operating said escapement,
of a receiver-hook movable to two positions,

‘and means controlled by the movement of the

receiver - hook for locking said escapement

against operation by said maﬂnet

6 The combination with a clock mechan-

ism, ‘a magnet for causing its operation, and
a eontact—mekel detecha,bly connected to said

clock mechanism, of a movable receiver-hook,
a piece as H* supported on said hook, and
means for causing said piece to come 1nto con-
tact with one of the gears of sald mechanism

7. The combination with a central office,
Imes 50 and 100 leading therefrom, and means
electrical 1mpulses may be sent over

lines so that when an electrical impulse is sent
over that line it will cause a movement of the
connected switch, and a locking device con-

nected to each switch and arranged to be op-
erated by a movement of the receiver-hook
for that telephone substantially as described.

Signed at Chleawo, 111111015, thls 20th d ay of

FRANK Al LUNDQUIST
J OHN K NORSTRO"VI -

Wltnesses. ' _ ,

-~ Louise PETERSE\T

Casper L. RI}DFIELD.
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by the movement of said hook so as te hold |
Isaud mechanism from movement. |
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