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To atl whom it may concern

Be it known that T, Groree W. Lorruzs,
a citizen of the United States of America,
and a resident of Piqua, county of Miami,
and State of Ohio, have invented a new and
useful Improvement in Signal-Transmitters
for Telephone-Exchanges, of which the fol-
lowing is a speeification.

My invention relates to substation equip-

ments in automatic telephone exchanges,
and has for its object the transmission and
control of electrical signals or impulses by
way of the telephone line hetween the sub-
station and the central office, and the pre-
vention of aceidental or intentional inter-
ference with fhe {ransmission and control
of these impulses or signals by a wrong act
on the part of a person operating my inven-
tion. :
The general character of the automatic ex-
change system with which my invention is
designed to operate is as follows: The cen-
tral office containg cireuit-selecting switches
so related to each other and to other eircuit-
controlling devices as to enable any line en-
tering the central office to be placed in con-
nection with any other line entering the
central office aud not alveady engaged.” The
civenit-zeleeting switches and their asso-
ciated devices are of a Lype in which certain
of the operations ave performed by the ro-
tation of civenit-carryving brushes over cir-
cuit-carrying contacts, this rotation being
adapted to be arrested at a time when the
brushes are in engagement with the contacts
This central office
equipnient and the device of my present in-
vention are adapted for use with telephone
lines of two wires each. The earth may
serve as a third conductor for common use
by the many substations and the central of-
fice, or in lieu of the earth a common return
conductor may bhe used. Electric current
for the operation of the circuit-selecting
switches and associated devices in the central
office and of electromagnetic mechanism at
the substation is provided from some con-
venient source, preferably located in the cen-
tral office. o

Upon a call being instituted by a substa-
tion, the central office mechanism responds
to the temporary grounding of one of the
wires leading to the substation and as a re-

sult of current flowing from the central office .

over that wire to the substation ground

places the line so calling in a relation to the

“cireuit-selecting switches such that the suc-

ceeding operations of selecting the called
line may proceed. Tn this process of select.
ing the called line the central office equip-
ment sends impulses to the substation, these
passing over the wire of the line which was
not used for the preliminary impulse above
described. The vesult of this series of im-
pulses 15 to produce synchronous motion of
parts in the substation and in the central
office, “'T'he civeuits and woving parts in the
ceniral office are so arranged that when, dur-
ing this series of impulses over one of the
wires, a ground shall be placed temporarily
on the other wire at the substation, the cir-
cuit-selecting switch then in motion at the
central office will be arrested in its motion
as a result of the impulse caused by that
grounding. As a plurality of central office
switches may be associated sticeessively with
the ealling line, one at each of several-dif-
ferent stages of the setting up of a connee-
tion, so the entire serics of impulses under
deseription. may be divided into several
groups, each corresponding to the progres-
sive motion of one central office switch, and
each adapted to stop that motion when an
impulse 1s produced, as described, in the
wire not used for the series of impulses
which contro! synchronism.

It 1s_thus the object of my invention to
respond to impulses in one eircuit and by
raotion of its parts to make sueh contacts ag
will cause impulses in another circuit, to
the end of placing its own line in connection
with a desirved other lins. :

My invention is illustrated in the follow-
ing drawings'in which similar letters refer
to similar parts throvghout the several
views, and in which: .

Figure 1 is a front view; Fig. 2 a rear
view; Fig. 8 o rear view with certain parts
removed ; Fig. 4 a view of the hook switch
for the telephone receiver; Fig. 5 a section

~on a central line as indicated in Fig. 2; Fig.

6 a detail of the gear train; Fig. 7 a sec-
tional view as indicated in Fig. 2; Fig. 8
a sectional view as indicated in Fig. 9, F ig.
9 a circuit of an instrument embodying my
invention. Fig. 10 is a circuit diagram of
portions of the central office circuits and ap-
paratus involved in the operation of the call
sending device described in this ppplication.
- My .invention is adepted ¢o be associsted
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with telophone instruments of the usual type,
including s transmitier and » receiver with
such ofher elements as are requisite for the
formation of a proper substation telephone
harmnony with the particular system
sston and  signaling which is
e installation. 1t is also
od with a signal-re-

1 as the alternating cur-

.
[57]

pted to be

- deviee,

10 vent ringer 1n geweral use, and with an indi-
ator by which the subseriber may set up
vizibly before him the digits of the number
ot the line he wishes to call.  Such an indi-
ator for use with my present invention re-

i5 quires to bo able to make certain connections
: iked Inter berein, and muy well be
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full;
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i other Hmita-
m 15 viewed
2 15 and the
{ rotation

1,2, 3 and 5, it will
txta 11 supports all
ure of the
g-driven train of
Hed by certain re-
d by the shaft 12 and
run down by the ro-
apement 14, The spring by
n iz driven is 13, one end of
ad 1o the disk 16, by the post
fu: otber 1o the post 18 with which
Thig post 18 1is
ttached to the

: 19 o

1 10N o
clearly shown in ¥fig. 6. This juanction is
on sueh surfaces in the twe disks, and at
such angular positions, as to sause them to
rotate in similar dirvetions and af similar
vat it i liske were rigidly

T

he constrict

50

as 1f

igediy mwounted on the hub
carries a ratchet - wheel 22, the
i but four teeth in is periphery,
g equally spaced ab intervals of
degrees, a5 more clearly shewn in
The disk 16 {urther has two stops
- cut in ity periphery, one, 23, being adapted
§¢ to be engaged by the lug 94 on the back of
- the switch hook 23, and the other, 26, being
adapled to be engaged by the tooth of the
pawl 27, .
e shuft 12, when turned in the direc-
tion indicated by the arrow, in Fig. 1, tends

rl

oure show-

ratchet in 80.
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to wind up the spring 28, one end of which
is attached fo the shalt and the other to the
post 20 rigidly mounted on the base plate
11. The shaft 12 carries the two disks 80
and 31. A portion of the latter disk is cut
away, as shown in ig. 2, so that by contact
with one of the shoulders so left with the
pin 32 on the disk 20, the latter disk inay

be turmed by a clockwise rotation of the

shaft 12 by the handle 18. Such a ratation
of the disk 20 will cause a similar rotation
of the disk 18, The disk 20 carries ancther
pin 33 whose office it is when in normal po-
sition, as shown in Fig. 2, to engage the flat
spring 84 in the pawl 35, keeping the tooth
of the Iatter out of engagement with the
disk 31, although this pawl would other-

-wise be druwn Into such engagement by the

spring #6; that is, the pawl 85 will engage
the digk 81, preventing a clockwise motion

{from normal ition, unless the pin 33
holds the puwl out of such engagement.
The ddiskk 30 is a ratchet wheel having
about & quadrant of its periphery cut with
teeth adapted to be engaged by the pawl 37,
By rotation of the shaft 12 successive teeth
are engaged by the pawl 87, which is nor-
mally in engageinent with the first tooth.
But the handle 13 cannot be turned back-

o

ward until it has been turned far enough

ok

for the pawl 37 to pass all the teeth which
are cut and ride upon the uncut periphery
of the disk. 30, for the following reason:
As the outer line of the teethin this ratchet
portion is in a circumference of less diam-
eter than *he full diameter of the disk 30,
the pawl 37 when ou the full periphery will
be thrown out farther than in passing over
the top of any single tooth.. At such a time,
therefore, the pin 38 in the end of an arm
of the pawl 87 wiil be engaged by a shoul-
der on the-end of the pawl 39. "Pawls 87
and 39 are drawn toward each other by the
spring 40 and when the engageinent be-
tween them oceurs at the pin 38, the tooth of
87 will be held out of the ratchet in the disk
30, so that if otherwise permitted this disk
and the shaft 12 may return in an anti-
clockwise direction to normal position; but
m so returning, the pin 41, earried by the
disk 30, will engage the end of the juwl
39, tripping its other gnd from the pin 38
and so allowing the piwl 37 to fall again
into engagement with the first tooth of the
It will thus be seen that
while it is not possible to turh the handle

13 backward from any position in au incom-

plete clockwise turning, it will be free to re-
turn after it has passed ifs entire ratchet
under the pawl 37, and would so return if
released by. the hand, because of the re-
tractile action of the spring 28, )

The post 18, described as concentric with
the disk 16, serves as a shaft on which is

‘carried the gear 42.  This gear carries the
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pawl 43, adapled to engage either of the
four tecth in the periphery of the disk 22.
The gear 42 is provided with a sleeve 44,
which serves the double purpese of a hub
concentric with the post 18 and of an axis
for the sieeve 21, which joins the disks 16
and 22, When, therefore, the clockwise
turning of the shaft 12 occurs, the deseribed
eonstruction causes the digk 22 {o turn. The
relation of paris is such that when the han-
dle 13 has tuwrned the shaft 12 through the
full angle provided for it, the disk 22 has
turned a guarter revolution and the pawl 43
has engaged the next succeeding tooth. As
the spring 15 is now wound up by a quarter
turn of the disl 16, it is exerting force tend-
ing to tmrn the gear 42-in-a clockwise di-
rection, as viewed in T'ig..8. DBut the spring
i5 thus wound niay not run down at once.
The gear 42 engages the spur 45, which s
carried on the sate shaft 46 as the. gear 47,
the spur 45, shaft 46 and gear 47 being
united together rigidiy. The latter meshes
with the worm 48, whose shaft carries on
one end the escapement 14

The electromagnet 49 has an armature
50, the extreme end of which is so related
to the egeapement 14 that when the end of

thie arnalnre opposite the magnet poles is |

drawn toward and released from them the
apenient will be allowed to advance step
b, Aldternate teeth of the escapement
are Lent in opposite directions.  As shown
in Ifigss 2 and 3, any tooth which is bent
feward the worm 48 will be engaged by the
armatuve when it is attracted Ly the mag-
net 49; conversely, any tooth which is bent
away from the worm will be engaged by
the armatnre when it s not attracted by the
magnet 490 To cause a flow of current,
therefore. throngh the magnet 49, alter-
nately atfvacting and rveleasing the arma-

by sl

~ture 50, will permit the worm 48 to rotate

and thus permit the running down of the
spring I5 in an amount governed by the
nmumber -of Imphlses through the magnet 49
and with a corresponding definite votation
of the shaft 46. and others in the train

with it .
The shuft 46 extends throngh the base
plate 11 to the {frent, reaching also com-

the lunsulating disk 51
$ of the shaft 46 carrvies the
avw 52 but is insuiated from i, The arm
52 is provided with the brushes 53 and 54.
The former Is adapted to engage any one of
a plurality of conducting pins or studs 55,
mounted, 1 the nsulating disk 51, on a cir-
cumference having the axis of the shaft 46
as a ccoler, These conducting pins are
shown in Fies. 1, 5 and 9, and in the latter
figure are shown as opeu circles if usad as
conducting ferminals for wires, or as solid
civeles if they serve merelv the purpose of

2§t ating stops upon awhieh the brush 53

8

may rest between contacts with adjacent
wire-connected points.  The brush 5% is
held outward against these pins by the re-
{ractile action of the spring 56 and the
brush 54 rests upon the ring 57, which, as
shown in Ifig. 9, forms a terminal for a
conductor of the cireuits. This conductor
is thus constantly extended to the tip of the
brush 53 and no electrical connection exists
Letween the arm 52.and the shaft 46 which

«carries it, as an insnlating bushing, 58, in-

tervenes.  The pin 55* is that upon which
the brush 53 rests when the mechanism s in
its normal position, and a cireuit is so com-
pleted as per a deseription later herein.
The previously deseribed operation of
turning the handle 13 to the end of winding
up the spring 13 is obstructed in certain po-
sitions of other parts of my device. Tror
example, the slot 23 in the disk 16 when
in normal position is adapted, as shown in

Tig. 2, to be engaged by the-lug 24 on the

back of the switch hook 25. Tf, then, the
telephone receiver which this hook is adapt-
ed to earry shall not be on that hook, the
lug 24 will engage the slot 23, preventing
the disk 16 from rotating to wind up the
spring 15, Tt is therefore impossible for a
patron to furn the handie 13 to institute a
call, unless the receiver hook 25 be down.
Furthermore, it is Impossible to turn the

handle after it has once been tarned com-
pletely to the vight and allowed to return,

beceanise the pawl 35 now engages the disk
31, due to the absence of pressure of the pin
33 against the spring 34,

When the disk 30 is in its normal posi-
tion, before a call is instituted, the pawl 60
engages a tooth in its periphery. This
tooth is distinet from that series forming
the ratchet or the pawl 87, and permits the
pawl 60, when engaged by it, o keep its

rear arm out of engagement with the pin

61, which projects from the under side of
the armature 50. “ When the disk 80 is first
turned in ealling, the pawl 60 is lifted, and
s0 by the pin 61, the armature 50 is prossed
toward its pole pieces, being so placed in a
position similar to that inte which it would
be attracted if the wmagnet 49 were ener-
gized.  During the fyll operating position

of the disk 30, therefore, the armature 50 -

will be held as if attvacted by its magnets
and may only be released to recede from ils
magnets when the pawl 60 again dvops into
its normal place when the handle 13 has
gone back to normal position.
seen therefure that in nstituting a-call the
tarning of the handle 13 clockwise and its
return anti-clockwise to the normal position
will give the armature 50 a stroke, releas-
ing the escapement 14 by two teeth to ad-
vanee the brush 53 from the normal contact
pin 55% with a resulting effect on the cir-

cuits. It is at the step of the second tooth

)

It will be-
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that pin 55* is abandoned by the brush 53.
It will also be seen that during s moverment
of the hantdle 13 in instituting a eall no
impulses 1# the magnet 49 could move the
arm 50 to release the eseapement 14, as it is
mechailéally held by the pawl 60 from any
recedihg igtion from the magret,

Thé géar 47 carrvies concentrie with itself
a disk 62, which has one netch in its pe-
riphery adapted {o be engaged by a pin 63
on the under side of the pawl 27, The pawl
27 ig lifted out of the noteh 26 in the disk 16
when a eall is instituted. At the same time
the pin 63 is lifted out of the singl
in the disk 62, As the gear 47 and the disk
16 ‘both revolve, though in opposite direc-
tions, when the train is being run down,
and as- this gear and disk are in the same
train, the parts of the pawl 27 mav retwrn
to engagement as deseribed when the train
returns to the condition shown in Fip. 2,
The disk 62 is motionless during thé prelimi-
nary turning of the disk 16 to wind ap the
spring 15, and the pin 63 is lifted oat of the
notch of disk 62 by the action of the en-
gaging inclined snrfaces of neteh 26 and
pawl 27, but when the train is ruuning
down, or returning to the condition shown
in Fig, 2, the goradual return of pawl 27 to
its-normal position (by the sliding of the
inclined surfaces of 26 and 27) is prevent-
ed by the engagement of the pin 63 with the

periphery of the disk 62, whereby the re-

~turn of the pawl 27 is delayed until the

disk 62 aud gear 47 have returned fully to

" their nermal positions, when by mpassine
b . &,

40

45

50

55

60
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under the pin 63 of the abrupt shoulder of
the notch of disk 62 the pawl 27 is permit-
ted to return quickly into the notch 26.
When the paw] 27 is being carried on the
periphery of éither disk 16 or 62, its insulat-
ing point 64 forces together the two contact
springs 65 and 66, while i the normal pe-
sition of the pawl 27 these #prings are out
of contact with each other,

The disk 30 earries a condueting plece 67,
but is insulated from it. This condueting
piece s no other electrical office than ic
mulke contaet in the normal position of the
disk 80 between the springs 68 and 69,

The switch hook 25 actuntes springs 70,71,

72,73 and 74 these Leing assembled so that

certain contacts are mude when the hook 25
is down and certain others are made when it
is up.  The exact relation of the contacts
made and broken can be best seen in Fig. 9,
in which the parts are conventionalized and
in which the spring 71 oscillates between the
parts 70 and 72, while the spring 73 is
adapted only to make contact with the piece
74 when the receiver is on'the hook, In Fig.
9, springs 71 are shown as a single spring,
which'they really ave, considered electrically,
though they may conveniently be two in
mechanical form.

e noteh |
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The armature 50 carvies a spring 75, so
formed at its free end that the pin 76, car-
vied by the swiich hook 25, will pass freely
by this formed end while passing upward,
but will engage, in passing downward, with
the result that the armature 50 on such
downwuard motion of the hook switch will be
thrown toward ifs magnet poles as if it were
attracted by them. The relation of the
springs 75 and the pin 76 may best be seen
by comparing Fige. 2 and 7. This move-
ment of the arwature 5¢ will release a tooth
of the escapement wheel 14, thus permit
a tinal step to the brush 53 to return it o its

fing

nermal position upon hanging up the ve-.g

ceiver siter conversation. Further now in
Fig. 9, certain of the pins, such ag 58, 55*
and others in that circle, will be scen to be
connected to contacts in the four seriey of
switeh points, each series having a radial
arm.
these series switch points are connscted to

each other and to ground or o a common

return wire. Hach arm is adapted to be sat

to contact with either of the ten pins in its 4

series and thus to ground the conductor lead-
ing from that pin to a pin on the disk 51 or
dial, as it may be called. Nine points in
each of the four series are provided with
such wires, but the tenth point has no wire
connection whatever. These four series of
confact points with their levers forin the de-
vice to which 1 have previcusly referred
herein as an indicator. It will be seeri that
the left hand indicator lever in Fig. D rasts
upon its first or upper point and thai this
is connected to a pin on the dial. The sec-
ond contact of the lefthand indicator lever
is connected to the conducting pin of the
dial which stands next to the right. Sue-
cessive indicator pins associated with that
lever are connécted to successive conducting
pins in what may be called the first guad-
ant of the dial, and similarly the second,
third and fourth quadrants, counting clock-
wise, belong respectively to the second, third
and fourth indicator levers, counting from
the left. 1t ig the province, therefore, of
each indicator lever to ground one and only
one of the condneting pins in its guadrant
of the dial, and in practical use the posi-
tions of the indicator levers are indicated by
some digit, 0 to 9, any such digit except 9
indicating a position in which one of the
pins of the quadrant belonging to that lever
15 grounded. , ¥ the lever be upon the tenth
or last pin of the indicator no pin in iis
dial-quadrant will be grounded.

The central office apparatus is so designed
as to codperate with the substation signal
transmitter as follows: Current impnlses are
sent from the central office over line 12 to
ground, successively energizing and dedn-
ergizing electro-magnet 48, thus permitting

brush 53 to step around snd successively.
- . |

The four radial arms asscciated with -
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connect with ihe points in its cirele in proper
synchronism with selective stepping devices
in the central office, the selective stepping
devires al the eentral office being further con-
trolled by ground circuits encountered upon
LA Thas when in the condition shown in
g, 9, the arm 52 vevolves in response to
control of electro-magnet 49, the hrush 53
cemies into electrvical conmection with (he
fifth point when {he central office stepping
apparatis s ina position corresponding to
“07 thousands. sinee the digit arm “Th™
is set upoen 07 thousands, Tn similar man-
ner the position of the digit arms 11, T, U
are signaled to the central office through the
ceearrence of grounds upon I8 in the travel
of the brash 53 as controlled by impulses
from the central oflice over 12 Such con-
trol is taken for the four quadrants inde-
pendently to provide for the four digits. A
separate stepping device at the central office
pertains to each digit and iz individually
controlled by the brush 53 when in the cor-
responding quadrant.  This central office
stepping deviee is controlled by a series of
impulses associated with the impulses which
step the brush 53 forward, the central office
stepping  device being stopped when a
ground 1s encounteved upon 1. For the se-
lection of digit “0” on any digit arm, the
ground is placed upon the first conducting
pin of the quadrant; to select digit “9” on
any digit arm, no groand is used, the central
office stepping device not being stopped by
a gronnd vpon 1., such stoppage being un-
necessary as the stepping device is provided
with ten steps and for the selection of this
digit “9,” the stepping device passes to its
last possible position. ~As the gronnd on 12
is required only for those digit=in which the
central office stepping deviee requires to he
stopped  bhefore  its exiveme  position s
reaphed, it follows that at times the grounds
encountered by the brash 53 may be fewer
than four, and in the case of selection of the
number 9999, no ground whatever would be
éneountered by the bhiush 53, ' .

As the provinee of the indicator is to set
up the digits of the ealled line’s number,
and that of the dial to have one pin in each
guadrant grounded for control of the con-
tral office machines, it il be seen that with
the exaet construction deseribed the patron
may call any number from 0600 to 9999, or
a total possible maximum of 10006 different
numbers. .

By providing five Jevers in the indieator,
anl five series of pins in the dial. any nin-
ber to 99999 can be called, a lotal of {00000
different numbers.  In like manner any
greater or less number of indicator lovers
and series of dial pins miy be provided.

In Fig. 9 there are shown four indicatsy
levers, respectively maiked Th. . T. and
U, signifying that a given lever shall he

=

used to indicate the digit standing in thou-
sands, hundreds, tens or units place in the
called number. The digits 0 to 9 adjacent
to the points of each indicator gre designate
the particularity of the digit in each such
period. The lever positions shown in TFig.
9 ave such as to call the number 236.

The pin 55° of the dial is for convenience
and certainty made somewhat wider of con-

tact surface than are the remaining pins.

This is connected electrically to the pin
adjacent to and adjoining on the rvight the
pin 55  This isin turn connected to ground.

The switch hook 25 heing down and a call
having been instituted by winding up the
train as described, the return of the handle

-13 to normal position steps the brush 53

from the pin 55° to the adjacent one through
the described motion of the armature 50.

In this condition the circuit may be traced:

from ground via 58, 52, 54, 57, conductor 78,
contact 72, spring 71, wire 1.2, to the central
office. The central office apparatus, respon-
sive to this grounded condition of the wire
L will appropriate the line formed of 1.
and L, theresfter sending impulses over
the wire 1?2 via spring 73, contact T4, con-
ductor 79, magnet 49, conductor 80, contacts
68, 69, contacts 65 and 66 and conductor 81,
to gronnd. Tt will be recalled that the con-

tacts between 68 and 69 as well as 65 and 66,

respectively are closed in this condition of
parts. The snccessive impulses so received
by the magnet 49 advance the amn’ 52 by
suceessive steps, the first impulse eausing
it to step off of the grounded pin adjacent
to 5he In passing through the first quad-
rant the brush 53 engages o grounded pin
unless the left hand indieator is set for the
digit 9.
other quadrant, as'controlled by the position
of the corresponding. indicator lever. The
proper stoppage of central office eirenit-
selecting switches will be effected by im-
pulses over wire T4 when these grounds
oceur, or no stoppage will he effected if the
digit he 9, and by successive impulses the
brush 53 ultimately will rest on the con-
tact 55%. Tn that position of the train, the
hook switeh 25 ean rise if the recelver he vo-
moved, altheugh the pawl 27 will not vet

Liave fallen to break contact between springs.

65 and 66. Upon the lifting of the lever
25, the making of contact of T1Lwith 70 and
the hreaking of 78 from 74 estublish an tn-
gronnded talking cirenit from It to J.2
through the receiver 82 and transmitter 83
or through any other arrangement of tele-
phone instruments which may be preferred.
The resistance 84, which -is high relative
to other parts of the cireuils of the system,
will be ineluded in series with the line and
telephone circuit if the spring 85 and con-
tact 86 be separated by pressure on the
button 87. During conversation this hutton

The same will be {rue for each .
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is not depressed, but for other purposes
of signaling the resistance 84 will Fe placed
in series with the line by such o ‘
Throughout the conversation which su2s,
the circuit from the conductor 79 thr ugh
the magnet 49 to ground remains intact. Af
the close of the conversation, therefore,
when the receiver is once more placed upon
the hook 25, contact 78 with 74 will reclouc
the wire 1.* through the former eircuit in-
cluding the magnet 49. An impulse from
the central office at this time will operate the
magnet 49 and advance the brush 53 to its
normal pin 55° In order that it may be
insured that the brush will so advance pven
in the event of no such impulse being re-
ceived from the central office, the mutual
relations of the spring 75 and pin 76 exist.
The device 88 is a polarized ringer or
other suitable signal device of the type usual
in telephone practice. When the brush 53
is on the normal pin 55° a circuit from wire
L, through the hock switch confacts, ring
57, arm 52, brush 53, pin 55% and ringer
88 to the wire 12, will indicate how a signal
may be received as a response to ringing
currents placed upon the metallic line,
Although the figures do not show the
wood or metal box usually provided as »
monnting and protection for the parts of
substation telephone, it will be apparent t}

-

my invention is addipted to be %0 metnted, | T

the base plate 11 being attached 4o ¢
side of say the door or front of ¢
ing. The shaft 12 is ‘adapted
through such door, the handle 1% b
the outer or outside.

The apparatus at the central office con
sists of tranking and connecting devices, and
may be separated into two classes, namely :
devices for connecting a calling Tine to an
idle ‘trunk, and devices for connecting the
trunk thus taken with the line desired for
conversation. The signal transmitter of my
invention is independent of the devices of
the first class, and for thai reasoy I have
not shown them; plugs and jacks answer the
purpose, or each line may be directly con-
nected to apparatus of the second class with-
out devices of the first class. The latter
alternative I have chosen for illustration,
and I show the line Lt 1.2 of Fig. 9, passing
into Fig. 10 and there connected to a device
of the:second class, such portions of the ap-
paratus being shown as will illustrate the
operation of the signal transmitter and cen-
tral office apparatus o far as the deteymina-
tionand execution of the first dirvectory digit
is involved.

In Fig. 10 the parallel rows of circles 91,
92 represent fixed contacts in a cylindzical
contact bank, each horizontal row consisting

$ Laner

wof forty-four contacts extending entively

around the cylindrical surface. There are

ssure, |

true of the pairs of brushes 95

Six such vows or eircles of cuntucts, |
substantially three double rows. AL
5 1

! i 038 85, 96, 97, 98 are pivotail

T 1thin the eylinder and ave

adap ver the rows of contacts.

Brushes 92—84 are counected and form sub-

stanti:zl}y a_double bridging Lrush for the
1

upper double vow of contacts; the same s
96 and

GT---58,

on hep

and is s
to W

The constru
well Enown in the s
forth in British
1001, The hens
29 which carries the cluich ¢
by the clutch dog 101, thn
trolled by the clectroanagr
brushes move continuonsiy over (he couiact
when the dog is withdrawn from the clutel
disk.  An adxiliar rotary switching device
is shown controilad by the eleotro-tnagnet
108, In this device touble are of wait-
ing contac ey & palr of movable
brasiies 10 d by the shaft 108
conceniric

:1s, end the
electro-magnet

an  armature

b oof the
Do Such
4E ave in-
trans-
olowin

Ary

adapied to cc

brushes iver the

clher of the
T s~ .1'

o
&

orward mechanical
rstesten 1s not sy

the brash 83 to pass thie pi

Tyayel L2 S -«
orasiy I3 is set
.

sieps; that the fin
oay

that the second step of the brush 53 on se
I to leave the pin 35° and to pass nte con-

tact with the adjecent pin which is con-
uected to earth at the substation. In this
position the circuit may be traced from posi-
tive side of haitery through the velsy helix
119 to L' and thence through 71,19, 78, 57,
54, 52, 53 and second pin to earth,

As the device of Fig! 10 begins to revolve,
the bridged brushes 9i-—04 connect the posi-
tive terminal of battery through contacts
9192 to L2 thus completing a. civeuit oyer
L, 73, T4, 79, 49, ete., to earth, energizing
49 and cavsing brush 58 to take one step
which breaks the cireuit threngh helix 119,
just described, nnd places the brush 53 in

contact with the third i, which is an insu-
brashes 03-—94 pass

lated “ome. As the
farther, the circuit theeugh them is inter-
ripted at 9492, and by the consequent de-
energization of 4% the brush 53 je ad vancad
another step and now rests’ i contact with
the fourth pin which slso is an insulated
one.  Wext, the brushes 35—56 make son-
nection with 5 109110 and o eirenit
is completed from positive side af battery
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through 111, 112, 109, 95, 96, 110, 113, 114,
103, and toearth, energizing 103 and causing
the brushes 106—107 to step forward one
step into connection with contacts 104—105
respectively, which are the contacts corre-
sponding to the “0”-thousand group of
subscribers’ lines. Next, brushes 93—964
connect contacts 115—116, and brushes 97—
98 simultancously connect contacts 117—-
118: the former pair of hrushes close a cir-
cuit from positive terminal of battery to 1.2
and thence through 73, 74, 79, 49, ctc., to
earth, eausing brush 53 to make a step and
to pass into contact with the fifth pin, which
is connected to carth at the substation; by
this movement of the brush 53 a civenit is
cloged from the positive terminal of battery
through the relay helix 119 to L', 71,72, 78,
57, o4, 52, 53, ffth pin, thence to the first or
No. 07 point of the thousands igit indi-
eator, and inasmuch as the thousands digit
avin in Fig, 9 is set upon that point, the ¢ir-
cuit is completed to earth al the snbstation
thus energizing the velay helix 119 and at-
tracting the avmature 111 by the attraction
of the armmiure 11, the cireuit is elosed
from positive pole of battery throngh 111,
120, FI&, 98,97, 117, 122,123, relay helix
120 to neeative pole of battery, which eir-
euit is o locking eirenit to waintain the ve-
lay armatare 111 independently of the con-
timmnee of the substation contact of brush
By this toeking of the avmature 111
the conduetor He s isolated from the bat-
tery terminal and further closing of the eir-
enit above deseribad as energizing magoet
103 is impossible. In the continnance of
the motion- ol the hrushes, the brushes 93-

U4 repeatedly energlze and detnergize ma
net 19 and thus step the brush 55 over the
first quadvant of the signal fransmitter,
while hrushes 97 9% hold elosed the Tocking
eireuit of the relay windine 1200 As the
brushes leave the Gwenty-liest contaet of
their respeetive rows, the focking eireuit of
the velay fielix 120 05 hroken: the hrush 53
at this thne has passed bevond the finsd
quadrant of the signal transmitter and s
enfering the sedond quadrant. As before,
the Dirnsbes 9350 9 send enrrent Timpulses
over the Hne 12 to propel the brush 53, the
brushes 93 96 send  cureent impulses
through 111~ 112 and thenee through wire
121 and 125 to same further deviee for in-
terpreting the second or hundreds digit as
determined by the setting of the hunedveds
digit arm in Fig, 9. As in the ease of the
thousands digit, impulses will he sent by
Brushes 95 96 until brush 53 encounters a
grommded  pin in o the - signal teansmitter,
whereupon the armadnrve D will be at-
tracted by energization of helix {19 and
will ‘e retained by encrgization of helix
120, therehy preventing further impulses

.
e,

L
-

IND

“and thus determining the contrel of the dis-

tant brushes acting to select in response to
control by the hundreds digit arm of the
signal transmitter in 2 manner analogous to
brushes 106—107 in response to controf of
the thousands digit arm of the signal trans-
mitter, The third and fourth guadeants of
the . signal transmitter ave controlled by a
further device similar to that of Fig. 10,
and the digital signals from the brosh 53
are similarly interpreted.

Tt has been set forth that the signal {rane-
mitter of this application is adapted io
operate with a fype of antomatic telephons
switching system atveady disclosed  else-
where and understood in the art (e which
this preseni invention pertains, ouly such
portions of the entire systens being hovein
disclosed as ave required to Hlustrate the op-
eration of the signel transeatter,

T claim-—

1. Inasignal transmitter fortelephione ox-
changes, a spring-driven gear-trala, wannad
winding means  therefor, an  eled
netie eseamement for soid geai-teed

s [ , T oy
centrol 0 e conteal oflice, o diad

!
CompUls-

dng adjwont series of contacts, n brush
]

driven by sald gear-train and adapied sue-
cossively to engage all the coniacls of suid
dial, a disk carried by said mannal winhuog
means awd having a poteh in 1ix edger and
a bell erank lever normally engaging said
disk in its noteh and novmaily extending
near a movable part of said escapement, said
Lell erank lever being adapted to be noved
when satd manual winding means s o
ated and then to be held by the edge of sen

l

disk in sueh position that it extendds into.

the path of said movable part of said es-
capentent whereby said escapenent is
chanieally locked  against electvemagnetic
operation during the wet of winding.

2. In oa signal t')’ax\lsmiiter, a

mie-
n

driven gear-irain, manual windin
therefor, an electromagnetic escape

L genr-teain and adapted suceessively to en-

ange all the contaets of said dial, and &
lover pesitioned to cngage the fusvable past
of said manual winding means and 5 mov-
able part of sald escapement, wheeeby by
the movement of said winding means to
instilute acalls said lever is moved and said
eseapement is actunted mechanieally to ad-
vanee said brush from s normal position

3. In a signal transmitter for aniomatie
exclinges, @ main-spring and o gear-train
driven thereby, an electromagnetic escape-
ment for said gear-train, a dinl comprising
adjacent series of conlacts, a bewsh delven
by said gear-tvain and adapted to engage
the contacts of said dial, and manual wind-
ing means for sald main-spring seif-lock-
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-ment for said gear-train,

and manual winding means for

ing against return to normal position when
saih main-spring is partly wound and selt-
locking against further winding after return
to normal position and before full opera-

tion of said gear-train.

4. In a signal transmitter for aulomatic
exchanges, a main-spring and a gear-train
driven thercby, an electromagnetic escape-

, & dial comprising
adjacent series of contacts, a brush driven
by said gear-train and adapted to engage
the contacts of said dial, and manual wind-
ing means for said main-spring self-lock-
Ing against return to normal position when
said main-spring is partly wound and self-
locking against further winding after re-
turn to normal position and before full op-
eration of said escapement.

5. In a signal transmitter for telephone
exchanges, a main-spring, a  gear-train
driven thereby, an electromagnetic escape-
ment for said gear-train, a circuit for said
escapement, a contact dial, a brush adapted
successively to engage the contacts thereof,
said main-
spring self-locking against return to nor-
mal position when said main-spring is
partly wound and adapted to interrupt said
escapement circuit when the winding means
is not in normal position. K

6. In ' signal transmitter for telephone
exchanges, a main-spring, a gear-train
driven thercby, an electromagnetic escape-
ment for snid gear-train, s circuit for said
escapemern, a contact dial, 2 brush adapted
successive'y. to engage the contacts thereof,
and man:ial winding means for said main-
spring scli-focking against return 1o normal
position when said main-spring is partly
wound and adapted {o interrupt said es-
capement cirenit when said main-spring is
partly wound. '

7. In a telephone signal transmitter, s
main-spring snd manual winding :means
therefor, & gear-train driven by said main-
spring, an electroamagnetic escapement, for
said gear-tradn. a circuit for sajd escape-
ment, snd means adapted to open said cir-
et at the beginning of the manugl opera-
tion of said winding means and to hold
said civeuit open until the return o normal
of said winding means, -
& In a telephone signal transmitter, g
main-spring
therefor, a gear-train driven by said main-
spring, an electromagnetic escapement for
sald gear-train, a circuit for said escape-
ment, sud means adapted to open said cir-
cuib duzing the, mannal winding of said
mainsyy

and manual Winding means

g, and further mesns for opening

|
|
|
(
|
|
|
|
|
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said civenit when said gear train is in its
normal position of disuse. '

9. In a substation telephone, a - rain
Spring, a_gear-train, a handle adapted to

wind said main spring, pawls adapted to
obstruct zaid handle against return to nor-
mal position until said main spring has
been wound to a predetermined degree and
to obstruct said handle against return to
normal position after a winding to a pre-
determined degree, and to prevent the
further operation of said handle until sald
gear-train has returned to normal position.

10. In a substation telephone, an electro-
magnetic escapement and a gear-train con-

trolled thereby, a switch-hook locking said -

gear-train when elevated, a contact-dial and
a brush therefor, means adapting said

brush successively to clase circuits through

contacts of said dial, one circuit being pos-
sible for each digit of a called telephone
number, and mechanical means adapted to
advance said brush from position of eonver-
sation to normal position when said gwitch-
hook is depressed.

70"

75

80

85

11. In a substation telephone, a rotary .

signal transmitting mechanism having a
stop position completing circuits for con-
versation upon a call originating at the sub-
station telephone, and having another stop
position completing ecircuits adaptet for
conversation upon calls terminating at the
substation telephone; s switch hook lever
forming a part of the substation telephene;
and mechanical mutnally engaging members
upon said lever and upon the signal trans-
nitting mechanism whereby by the down-
vard movement of said lever after conver-
sation the signal transmitting mechanism is
advanced by mechanical control to it posi-
tion for receiving calls. :

12. In a substation telephone, a contact
dial and a hrush therefor, a gear train
driving said brush, an escapement govern-
ing the movement of said gear train and
having a vibratory member; a hook switch
lever; and cobperating members upon- said
iever and upen the vibratory member of
said escapement and adapted to engage each
other by a downward motion of said lever
whereby said brush is advanced by a down-
ward movement of said switch lever.

Signed by me at Pigua, county of Miumi,
State of (hijo,
nesses.

GEORGE W. LORIMER.
Witnesses.

Groner Avemrr V. ATGIER,
Cranes Rosso Lawrencs,

in the presence of two wit-
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