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To all whom, it may concern: 
Be it known that I, GEORGE W. LORIMER, 

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 specification. 
Myinvention relates to substation equip 

meats in automatic telephone exchanges, 
and has for its olject the transmission and 
control of electrical signals or impulses by 
way of the telephone line between the sub 
station and the central office, and the pre 
vention of accidental or intentional inter 
ference with the transmission 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 contains circuit-selecting switches 
so related to each other and to other circuit 
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 audinot already engaged. The 
circuit-selecting switches and their asso 
ciated devices are of a type in which certain 
of the operations are performed by the ro 
tation of circuit-carrying 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 
equipment 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 he used. Electric current 
for the operation of the circuit-selecting switches aid associated devices in the centri 
office and of electromagnetic mechanism at 
the substation is provided from some con 
venient source, preferably located in the cen 
tral office. 
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 
circuit-selecting switches such that the suc 
ceeding operations of selecting the called 
line may proceed. In this process of select 
ing the called line the central office equip 
ment sends inpulses to the substation, these 
passing over the wire of the line which was 
not used for the preliminary impulse above 
described. The result of this series of im 
pulses is to produce synchronous notion of 
parts in the substation and in the central 
office. The circuits and moving parts in the 
central office are scarranged 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 notion at the 
central office will be arrested in its notion 
as a result of the impulse caused by that 
grounding. As a plurality of central office 
switches may be associated successively with 
the calling line, one at each of several dif 
fei'ent stages of the setting up of a connec 
tion, so the entire series of impulses under 
descriptioi may be divided into several 
groups, each corresponding to the progres 
sive notion of one central office switch, and 
each adapted to stop that motion when an 
impulse is produced, as described, in the 
wire not used for the series of impulses 
which control synchronism, 

It is thus the object of my invention to 
respond to impulses in one circuit and by 
motion of its parts to inake such contacts as 
will cause impulses in another circuit, to 
the end of placing its own line in connection 
with a desired other lite. 
My invention is illustrated in the follow. 

ing drawings in which similar letters refer 
to similar parts throughout the several 
views, and in which: 
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Figure 1 is a front view; Fig. 2 a rear 
view; Fig. 3 a 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. a sec 
tional view as indicated in Fig. 2; Fig. 8 
a sectional view as indicated in Fig. 2, Fig. 
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 application 
My invention is adepted to be associated 
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with telephone instruments of the usual type, 
including a transmitter and a receiver with 
such of her eieika is as are requisite for the 
formation of a propar substation telephone 
set, in haringly with the particular system 
of translaission and signating which is 

^ it is also 
adapted to be a ated with a signa-re 
ceiving device, such as the alternating cur 
tent ringer in general use, and with an indi 
at:} by which the subscriber may set up 

ly before hir ille digits of the limber 
of the line he wishes to call. Such an indi 
at or for list with any rese; it invention re 
sires to be a tie to take certain press, 

adopted for a specific instaliation. 

wi: confine 
at or cally to 

i. file limita 
is tiewed 
3 and the 

it "oftion 

ir chi: tion, 
Froit, 
(iia it. 
are {y ille yi 
ing the view i. 

ily reference to, if 
he see: t: at the a 
(the paris. :at tirai : : 
an "o still circ is is si 

3, 2, 3 and 5, it will 
is a susports all 

at:1e of the -i. 

3 arti i.e. g. it in clown by tie ro 
fition of tile scagnielhi. 4. The spring by 
vir! } in is drive is 15, onc end of 
with is tisch&i (, he disk 16, by the post 
-: " . . . . ther it; the post is with which 

'ei teic. This post 18 is 
ly attached t) the rigidly 

is it:ined by tie ink is) to 
the {{}}striction is inci's 

clearly shown in Fig. 3. This junction is 
(J. such strfaces in th: tw) disks. ::ind ai. 
such stigilar positiois, as to :allse then to 

3. 

')tate in similar directions aid thi, siliar 
'at: (iii. as; if the ivy () iisi's were rigidly 

; : ; ; ; si;, i. 
igii n) ounted on the hub 

:aries a ratchet wheel 22, the 
ing but for teeth in its periphery, 

fing equally spaced ai, intervals of 
linely degrees, as Joie clearly shown in 
iig. 3, he disk (; lither has two stops 
cut in its periphery, tie, 23, being adapted 
to be engaged by the ling 24 in the back of 
the switch look 25, and the other, 26, being 
adapted to be engaged y the tooth of the 
pawl 2:. ... - 
The sia ft 12, when tired in the direc 

tion indicated by the arrow, in Fig. 1, ends 

ure show-l 
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to wind up the spring 28, one end of which 
is attached to the shaft and the other to the 
post 29 rigidly mounted on the base plate 
11. The shaft 12 carries the two disks 30 
and 31. A portion of the latter disk is cut 
away, as shown in Fig. 2, so that by contact 
with one of the shoulders so left with the 
pin 32 on the disk 20, the latter disk may 
be turned by a clockwise rotation of the 
shaft, 12 by the handle 13. Such a rotation 
of the disk 20 will cause a similar rotation 
Ci the disk 16. The disk 20 carries another 
pin 33 whose office it is when in normal po 
sition, as shown in Fig. 2, to engage the flat 
spring 3i. in the pawl 35, keeping the tooth 
of the latter out of engagement with the 
disk 31, although this pawi would other 
wise be drawn into such engagement by the 
spring 38; that is, the pawi 35 will engage 
tine disk 3}, preventing a clockwise motion 
from riconial position, unless the pin 33 
holds the pawl out of such engagement. 
The list: 30 is a ratchet wheel having 

about a 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 hy the pawl 37, which is nor 
maily in engage lent with the first tooth. 
But the handle 13 cannot be turned back 
ward until it has been turned far enough 
for the pawi 37 to pass all the teeth which 
are cut and ride itpon 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 ihan the ful diameter of the disk 30, 
the pawl 3, when on the full periphery will 
he 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 37 will be engaged by a shoul 
der (i) the end of the pawl 39. Pawls 37 
and 39 are drawn toward each other by the 
spying 40 and when the engagement be 
tween then occurs at the pin 38, the tooth of 
3. Yi; it held out of the ratchet in the disk 
30, so that if otherwise perimitted this disk 
act the shaft, 12 may return in an anti 
clockwise direction to norinai position; but 
in so returning, the pin 41, carried by the 
disk 30, will engage the end of the swi 
39, tripping its other qind from the pin 38 
and so allowing the pawl 37 to fall again 
into engagement with the first tooth of the 
ratchet in 30. It will thus be seen that 
while it is not possible to turn the handle 
13 backward from any position in an incom 
plete clockwise turning, it will be free to re 
turn after, it has passed its 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 4:3, adapted to engage either of the 
four teeth in the periphery of the disk 22. 
The gear 42 is provided with a sleeve 44, 
which serves the double purpose of a hub 
concentric with the post is and of an axis 
for the sleeve 21, which joins the disks 16 
and 22. When, therefore, the clockwise 
turning of the shaft 12 occurs, the described 
constriction causes the disk 22 to turn. The 
relation of paris is such that when the han 
dle 13 has turned the shaft 12 through the 
full angle provided for it, the disk 22 has 
turned a quarter revolution and the pawl 43 
has engaged the next succeeding tooth. As 
the spiring 1:5 is now wound up by a quartel' 
turn of the disi 16, it is exerting force tend 
ing to turn the gear 42 in a clockwise di 
rection, as viewed in Fig. 3. But the spring 
i5 thus wound lay not run down at once. 
The gear 42 engages the spur 45, which is 
carried on the sale shaft 46 as the gear 47, 
the spur 45, shaft. 46 and gear 47 being 
united together rigidly. The latter meshes 
with this worn 4S, whose shaft carries on 
one end the escapement 14. 

is electromagnet 49 has an armature 
f(), tile extreme end of which is so related 
to he escapeinleini, 14 that when the end of 
tle initia are opposite the magnet poles is 
drawn toward and released from them the 
escapement will be allowed to advance step 

::). Alternate teeth of the escapement 
are eit in opposite directions. As shown 
in Figs. 2 and 3, any tooth which is bent 
i yard tie worn 48 will be engaged by the 
arnai : 'e wine it is attracted by the mag 
net. 49: "oilversely, any tooth which is bent 
away frt in the worn will be engaged by 
the attre when it is not attracted by the 

st 

agaat 49. To cause a flow of current, 
therefore... through the magnet 49, alter 
nately at {}'acting and releasing the arma 
tire 50, wiil permit the worm 48 to rotate 
and thus perihit the running down of the 
spiring 5 in all amount govered by the 
imber of iii) pulses through the magnet 49 
and with a corresponding definite rotation 
of the siaft 46, and others in the train 
isit ii. 
The shaft, 46 extends through the base 
late : 1 to the front, reaching also con 

pletely ill cigh the insulating disk 51. 
The exi rene ent of the slait, 4 (3 carries the 
alu; 52 iut is is liated from it. The arm 
52 is provided with the brushes 53 and 54. 
The ioraler is adapted to engage any one of 
a piirality if coil ditcting pins or studs 55, 
mounted, in the insulating disk. 51, on a cir 
g; erence having the axis of the shaft 46 
as a renter. These conducting pins are 
sino. 4 in Figs. , 5 and 9, and in the latter 
figure are shown as opell circles if used as 
conducting terminals for wires, or as solid 
circles if they serve erely the purpose of 
msl ating stops upon which the brush 53 

3. 

may rest between contacts with adjacent 
wire-connected points. The brush 53 is 
held outward against these pins by the re 
tractile action of the spring 56 and the 
brush 54 rests upon the ring 57, which, as 
shown in Fig. 9, forms a terminal for a 
conductor of the circuits. This conductor 
is thus constantly extended to the tip of the 
brush 53 and no electrical connection exists 
between the ari 52 and the shaft 46 which 
carries it, as an insulating bushing, 58, in 
tervenes. The pin 55* is that upon which 
the brush 53 rests when the mechanism is in 
its normal position, and a circuit is so colm 
pleted as per a description later herein. 
The previously described operation of 

turning the handle 13 to the end of winding 
up the spring 15 is obstructed in certain po 
sitions of other parts of my device. For 
example, the slot, 23 in the disk 16 when 
in normal position is adapted, as shown in 
IFig. 2, to be engaged by the lug 24 on the 
back of the switch look 25. If then the 
telephone receiver which this hook is adapt 
ed to carry 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 13. It is therefore impossible for a 
patron to turn the handle 13 to institute a 
all, unless the receiver hook 25 be down. 
Furthermore, it is inupossible to turn the 
handle after it has once been turned coin 
pletely to the light and allowed to return, 
because 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 distinct from that series forming 
the ratchet ol' the pawl 37, and permits the 
pawl 60, when engaged by it, to keep its 
rear alm out of engagement with the pin 
(31, which projects from the under side of 
the tranattire 50. When the disk 30 is first 
turned in calling, the pawl 60 is lifted, and 
so by the pin (31, the al'mature 50 is pressed 
toward its pole pieces, being so placed in a 
position similar to that into whicla it would 
be attracted if the lagnet 49 were ener 
gized. During the full operating position 
of the disk 30, therefore, the armature 50. 
will be held as if attracted by its magnets 
aid lay only be released to Irecede from its 
magnets wille; the pawl 60 again drops into 
its normal place when the handle 13 has 
gone back to normal position, 
seen therefore that in instituting a call the 
turning of the handle 13 clockwise and its 
return anti-clockwise to the normal position 
will give the al'mature 50 a stroke, releas 
ing the escapement 14 by two teeth to ad 
raince 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 a movement 
of the handle 13 in instituting a call no 
impulses iii the magnet 49 could move the 
arm 50 to release the escapement 14, as it is 
mechafiileally held by the pawl 60 from any 
receding finition from the magnet, 
The gear 47 carries concentrie with itself 

a disk 62, which has one notch in its pe 
riplery adapted to be engaged by a pin 63 
on the under side of the pawl 27. The pawl 
27 is lifted out of the notch 26 in the disilk 16 
when a call is instituted. At the same time 
the pin 63 is lifted out of the single notch 
in the disk (32. 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 pawi 2 inly return 
to engagement as described when the train 
returns to the condition shown in Fig. 2. 
The disk (32 is motionless during the prelimi 
nary turning of the disk 16 to wind up the 
string 15, and the in 63 is lified out of the 
notch of disk 62 by the action of the en 
gaging inclined surfaces of notch 26 and 
pawl 27, but when the train is running 
down, or returning to the condition shown 
in Fig. 2, the gradual retirin of pawi 2 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 and gear 47 have returned fully to 
their normal positions, when by passing 

40 

45 

50 

55 

60 

85 

under the pin (33 of the abrupt shoulder of 
the notch of disk (3:2 the pawl 27 is permit 
ted to return tickly into the notch 26. 
When the pawl 27 is being carried on the 
periphery of either disk J. (3 or 62, its insulat 
ing point {34 forces together the two contact 
springs (35 and (56, while in the normal po 
sition of the pawl 27 these springs are out 
of contact with each other. 
The disk 30 carries a conducting piece 67, 

but is insulated from it. This conducting 
piece has no ther electrical office than ic 
make contact in the normal position of the 
disk 30 between the springs (38 and 69, 
The switch hook 25 actuates springs 70, 1, 

72,73 and 74, these leing assembled so that 
certain contacts are made 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 () 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 are, considered electrically, 
though they may conveniently be two in 
mechanical form. 

The armature 50 carries a spring 75, so 
formed at its free end that the pin 76, car 
ried by the switch 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 
(downward motion of the hook switch will be 
thrown toward its 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 Figs, 2 and 7. This nove 
ment of the ariature 50 will release a tooth 
of the escapement wheel 14, thus permitting 
a final step to the brush 53 to return it to its 
normal position upon hanging up the re 
ceiver 3,fter conversation. Further now it 
Fig. 9, certain of the ins such as 55, 55. 
and others in that circle, wiil be seen to be 
connected to contacts in the four series of 
switch points, each series having a radiai 
: 

these series switch points are connected to 
..each other and to ground or to a coration 
return wire. Each arm is adapted to be set, 
to contact with either of the ten pins in its 
series and thus to ground the conductor iead 
ing from that pinto 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 for series of 
contact points with their levers for in the de 
vice to which I have previously referred 
herein as an indicator. It will be seen that 
the left hand indicator lever in Fig. 9 rests 
upon its first or upper point and that this 
is connected to a pin on the dial. The see 
ond contact of the left hand indicator ever 
is connected to the conducting pit of the 
dial which stands next to the right. Suc 
cessive indicator pins associated with that 
lever are connected to siccessive condicting 
pins in what may be called the first quad 
rant of the dial, and similarly the second, 
third and fourth quadrants, counting ciock 
wise, belong respectively to the second, third 
and forth indicator levers, counting from 
the left, it is the province, therefore. of 
each indicator lever to gro) ind one and only 
one of the condicting pins in its quadrant 
of the dial, and in practical use the posi 
tions of the indicator levers are indicated iy 
some digit, 0 to 9, any such digit, except, 9 
indicating a position in which one of the 
pins of the quadrané, belonging to that lever 
is grounded... If the lever be upon the tenth 
or last pin of the indicator no pin in its 
dial-quadrant will be grounded. 
The central office apparatus is so designed 

as to coöperate with the substation signal 
transmitter as follows: Current impulses are 
sent from the central office over lite to 
ground, successively energizing and den 
ergizing electro-magnet 49, thus permitting 
brush 53 to step around and successively 

The four radial arms associated with. 
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connect with the points in its circle in proper 
synchronism with selective stepping devices 
in the contr; office, the selective stepping 
devices at the central of lice being further con 
trolled y groid circuits enco intered upon 
I. This when in the condition show in 
Fig. :), the arm 52 revolves in response to 
control of electro-imagict 9, the 'sl 5:3 
connes into electrical connection with 
fifth point when the central office stepping 
apparatus is in a position corresponding to 
* 0 trousands. since the digit aria “Th" 
is set upon ()" thousands, in similar man 
ner the position of the. digit arms II. T. U 
are signaled to the central office through the 
(ccurrence of grounds upon II in the travel 
of the brush 53 as controlled by impulses 
from the central office over L. Slich con 
trol is taken for the four quadrants inde 
pendently to provide for the four digits, \ 
separate stepping device at the central office 
pertains to each digit and is individually 
controlled by the brush 53 when in the cor 
responding claiadrant. This central office 
stepping device is controlled by a series of 
impulses associated with the implilses which 
step the brush 53 forward, the central office 
stepping device being stopped when a 
ground is encountered upon L. 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 grottinct is used, the central 
office stepping device not being stopped by 
a ground upon L. Such stoppage blinguin 
necessary as the stepping device is provide? 
with ten steps and for the selection of this 
digit “9, the stepping device passes to its 
last possible position. As the ground on L' 
is required only for those digits in which the 
central office stepping device requires to be 
stopped before its {xtreme position is 
reathed, it follows that at times the groids 
encountered by the brish 3 lay be fewer 
than four, anti in fle case of selection of the 

in her 9999. no groint what ever world it 
encountered by the bi' is a 5:3. 
As the pyr?, vince of the indicator is to set 

up the digits of the called line's nurther, 
and that of the diai to have one pin in each 
citadrant grounded for control of the cen 
tral office in:uchies, it will bc. seen that with 
the exact construction described the patron 
may call any aimber from 0000 to 9999, or 
a total possible maximum of 1000? different 
numbers. 
By providing five ievers in the indicator, 

and five series of pins in the ditti, any ratin 
her to 99999 can be called, a total of ()(){?}() 
different in Junici's. In like 
greater or less unber of indicator level's 
and series of dial pins mily be provided. 

In Fig. 9 there are shown four indicat-r 
levers, respectively narked Th. F. T. and 
U, signifying that a given lever shall it: 

the 

in anner any 

is 

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 arc designate the particularity of the digit in each such 
period. The lever positions shown in Fig. 
9 are 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 right the 
pin 55°. This is in turn connected to ground. 
The switch hook 25 being 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 53, 52, 54, 57, conductor 78, 
contact 72, spring 71, wire I, to the central 
office. The central office apparatus, respon 
sive to this grounded condition of the wire 
I will appropriate the line formed of I.' 
and L', thereafter sending impulses over 
the wire L via spring 73, contact 74, con 
ductor 79, magnet 49, conductor 80, contacts 
68, 69, contacts 65 and 66 and conductor 81, 
to ground. It will be recalled that the con 
tacts between 6S and 69 as well as 65 and 66, 
respectively are closed in this condition of 
parts. The successive impulses so received 
by the magnet. 49 advance the arm 52 by 
successive steps, the first impulse causing 
it to step off of the grounded pin adjacent 
to 55°. In passing through the first quad 
rant the brash 53 engages a grounded pin 
unless the left hand indicator is set for the 
digit 9. 
other quadrant, as controlled by the position 
of the corresponding, indicator lever. The 
proper stoppage of central office circuit 
selecting switches will be effected by im 
pulses over wire I' when these grounds 
occur, or no stoppage will be effected if the 
digit be 9, and by successive impulses the 
}rish 53 ltimately will rest on the con 
tact, 25". In that position of the train, the 
}ook switch 25 can rise if the receiver be re 
love, all high the pawl 27 will not yet 
have fallen to break contact between spirings 
(35 and 66. Upon the lifting of the lever 
25, he making of contact of 71 with 70 and 
the breaking of 73 from 74 establish an in 
grounded talking circuit from I to 
through the receiver 82 and transmitter S3 
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 circuits of the system, 
will lo included in series with the line and 
telephone circuit if the spring S5 and con 
tact 86 be separated by pressure on the 
button 87. Diiring conversation this button 

The same will be true for each 
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is not depressed, but for other purposes 
of signaling the resistance 84 will be placed 
in series with the line by such a pressure. 
Throughout the conversation which ensu:23, 
the circuit from the conductor 79 through 
the magnet 49 to ground remains intact. i. 
the close of the conversation, therefore, 
when the receiver is once more placed upon 
the hook 25, contact 73 with 74 will reclose 
the wire L through the former circuit ii 
cluding the magnet 49. An impulse foln 
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 even 
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 
ther 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 hook switch contacts, ring 
57, arm 52, brush 53, pin 55, and ringer 
88 to the wire L°, 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 tha 

wood or metal box usually provided as 
mounting and protection for the paits of 3. 
substation telephone, it will be apparent thii. 
my invention is adapted to be so Grinted, 
the base plate 11 being attached to the iller 
side of say the door or front of stici is eas 
ing. The shaft 12 is adapted to gxtet: 
through such door, the handle is being {:}s 
the outer or outside. 
The apparatus at the central office col 

sists of tranking and connecting devices, and 
may be separated into two classes, namely: 
devices for connecting a calling line 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 that reasoa 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 L' L° 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 so far as the determina 
tion and execution of the first directory digit is involved. 
In Fig. 10 the parallel rows of circles 91, 

92 represent fixed contacts in a cyliticizical 
contact bank, each horizontal row consisting 
of forty-four contacts extending entirely 
around the cylindrical surface. There are 

, 

six such rows or circles 
Abstantially three fouble rows. 

94, 85, 96, 97. 98 are pivotai is 
y \ithin the cylinder aid ar. 

i 

adapted to a cive Gyei the rows of contacts. 
Bi'tshes 93-94 age coinected and form sub- 70 
stantially a double bridging rush for the 
upper double row of 
true of the pairs of intacts; the same is 

-96 and 
& S. 

set, 7 3 

i rises 95 
9-03, The constru:tion here. 
well khayni, the art aid is s; 
forth in 3ritish patent to , 
1901. The lyristies lie is (; 
99 which carries i.e. citi: { 
by the clutch dog 101, the 
trolled by the elect G in a 

3 tie: siliaft. 
() engage: 

brushes move Coliinii) risis over i. 
whet the clogg is vicii'avy in from the clinich 
disk. An auxiliary rotasy switching device 
is shown contried 
103. In this distric 
ing contacis 104 prisis {{s--. 
concentric Siti is 
electro-hagnet 9: 
adapted to ce 
brushes fiver the : 
clei if ille & eiya 
Voivet in the ope 

it is , iii gs 
descri 

by the eiectro-negiet 
t}} lie are :f wait- 85 

i5, etc., a pai; if movable 
2 shift 8 

titacts, and the 
sail ar:f3re 

: of the 20 
ly. Suci, 

if as are in 
gial trans 

9. 5 

held 
cai, ii. nically ye ge 

eiá, it 
ii. 55* indi 

scribed that usual. iiisi tuition of a 
ii.3 is set forward me: 
that the first sieg is not 
the brush 53 isy pass the pi 
he second siep of the brasi so in 53 catases 

it to le: Ye the pit 35° and to pass into con 
t with the adja:eat pin which is co- 105 
lected to earth at tie Sibstation. In this 
position the circuit may be traced from posi tive side of battery through the relay fielix 
19 to i? and thence through 1, 2,78, 57, 

5-1, 52.53 and second in to earth. O 
As the device of Fig. () begins to revolve, 

the bridged brushes 93-94 connect the posi. 
tive terminal of battery through contacts 
91-92 to I° this compieting a circuit over 
1, 73,74, 79, 49, etc., to earth, energizing 

49 and causing brush 53 to take one step 
which breaks the circuit, through helix 119, 
just described, and places the brash 53 in 
contact with the third girl, which is an insu lated one. 
farther, the circuit, f hrough them is inter 
rupted at 94-92, and by the consequenide 
energization of 49 the brish 53 is advanced 
another step and 9, resis ii, contact, with 
the fourth pin which also is an insulated 25 
one. Next, the bi'ushi's 93-96 nake con nectiui Yiii) ... :) 
is completed 

s 

3 09-319 and 3, circuit, positive side of battery 

As the brashes 93-94 pass 120; 
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through 111, 112, 109, 95, 96, 110, 118, 114, and thus determining the control of the dis. 
103, and to earth, 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 93-94 
connect contacts 115-16, and brushes 97.- 
9S simultaneously connect contacts 117-- 
118: the former pair of brushes close a cir 
cuit from positive terminal of battery to I° 
and thence through 73, 74, 79, 49, etc., to 
earth, causing brush 53 to make a ster and 
to pass into contact with tine fifth pin, 'inich 
is connected to earth at the substation: by 
this movement of the brush 53 a circuit is 
closed from the positive terminal of battery 
through the relay helix 1 19 to I.'. 71,72, TS, 
57, 5-4, 52.53, fifth pin, thence to the first or 
No. “ () point of the thousands digit indi 
('ator, and it ashlich as the thousands digit 
arin in Fig. 9 is set on that point, the cir 
(it is completed to earth at the substation 
this ent''giving the relay helix 1 13) and at 
tracting the all at are 1: joy the attraction 
of the ania ire , the circuit is closed 
froi lositive cle of batt ('iy through 1 1, 
121, 1 is, )S, 97, 1, 1:22, 12:3, relay helix 
20 to legative pole of battery, which cir 

('i it is a locking 'i'i'i it t ( tuitain the re 
lay it at tre l l l incle lently of the ("on 
tiltice of the sil)static) contact of litish 

ly this ("king of the ariatire 1 1, 
the collettoi l l is is late?t roll the lat 
tery telli: ; it frther' ('losing of t c ('ir 
('lit alive list'1'i' as energizing aget 
10:3 is its -ille. the 'out in tace of 
the not it ( list's, it rises 9:3- 
$). 'ee: ('tily 'ne'gize act einergize ag 
inet 9 and this ste the litish 3 over the 
first callrait of the signal ( ; is litte', 

... 9.S () it closcil the locking 

w try. 

\vil ( ) is ess ) . 
("irc" it of the relay willing 12(). As the 
risic's a \ the sveit v-?ist ('ot at of 

their respective rows, the locking circuit of 
the relay elix 2() is like: the Irish 53 
at this tie has asset cy. It the ?ist 
(a l'at of the sigil: t: lls litter at is 
('intering the set (; trait. As it fore, 
the irisli ('s 9;; ) strict ('irret in ses 
over the line I." to 'el the Irish 3. the 
Irishes 9... :)(3 set ('irret in is 's 
th’og 1 1. 2 and thence through wire 
12 til 25 () () is fire" ( 'it's for in 
terpreting the second or hundreds (ligit as 
determined by the setting of the littl'i's 
(iigi ( : ') in Iig. ). As it the case of the 
thousands digit, impulses will be sent by 
brushes 95- )(3 until rish 5:3 encounters a 
grointled it in the signal transmitter. 
were on the arial tre. 1 will be at 
tracted by energization of helix 19 and 
will retailet y energization of helix 

ing a di it series of 'cita (ts, 

tant brushes acting to select in response to 
control by the hundreds digit arm of the 
signal transmitter ill & manner analogous to 
brushes 106-07 in response to coil troi of 
the thousands digit aim of the signal trans 
mitter. The third and fourti taad raints if 
the signal transfitter aire controlleti y : 
further device similar to that of Fig. 19, 
and the digital signals from the brash 53 
are similarly interpreted. 

It has been set forth that th: signal tra:3- 
litter of this application is a pieci {{x :- 
operate with : type of : 1 to antic telephoi: 
switching systein at ready (iscised else 
where and understood in the art ... which 
this present in ention pertains, only such 
portions of the entire systei 
disclosed as are required to illustrate 
eration of the sign: raisi: it ter. 

I claim 
1. In a signal trai)s initie" for tee: (); e Y 

changes, a spring-driven gear-traiti. illini: 
winding incains there el', an elei (; nat:- 

65 

7 

8 

35 

notic *ra iement for siliki ge: '-iri: i: ), "r . 
centrii "... e central to lice, a ti; ; ; ; ; ) ris 

it is 
driven by said gear-trail aid f { ai: 't! 
('essively to engage it the coniac:s, it sii i 
dial, a disk cairiest is said aiia: Wii:iiig 
means aid having a notci in its is : 

bell '1'ank lever incr:liy engagiis sail 
disk in its notch and noi'i ai is kteilig 
near a nivable art of said escape inent, said 
leil ('rank lever being adapted to be inity ed 
When sail attal winding means is jer 
ited and then it be held by the edge of sail 
lisk in such position that it exie it is 
the path of said innovable part of : 
'ale) eit whereby said escapeiae it is re 
chanically locked against sleet reinagaetic: 
operation (tring the act if winting 

2. In a signal transmitter, a s 
(riv ('t gear-i 'ain. Al winding in 
there for, an electrinagnetic escapemeat fo 
said gear-train, a diai comprising adjacent 
series of contacts, a brish drive, by said 
gear-i 'a in and adaptet sticcessively to en 
g:ge all the contacts of said dia, and a 
lever (sitioned to engage the i? 'alie, at 
of sail manual winding aheans and a moy 
able part of said escapenheit, whereby by 
the novelent of said winding in eans to 
institute a ('all, said leve' is in oved and said 
(st': einent is act lated mechanically to ad 
valee said rush from its normal position, 

3. In a signal transmitte' for at it natic 
exclanges, it unain-spring at a gear-traii 
driven thereby, an electromagnetic escape 
ment for said gear. raii, a iiii ("ith nising 
aija ('cit series of contacts, a lish li’iyeh 
by said gear-train and a date to engage 
the contacts of said tial, and maillai wind 

120, thereby reventing further impulses ling means for said main-spring Seif-lock 
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ing against return to normal position when 
said air-spring is partly wound and self 
locking against further winding after return 
to northai position and before full opera 
tion of said gear-train. - 

4. in a signal transnittei' for automatic exchanges, a main-spring and a gear-train 
driven thereby, an electromagnetic escape 

- ment for said gear-train, a dial comprising 
adjacent series of contacts, a brush driven 
by said geal-train and adapted to engage 
the contacts of said dial, and manual wind 
ing leans 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 
driver 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, 
and manual winding means for 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. 

6. In a signal transmitter for telephone exchanges, a main-spring, a gear-train 
driven thereby, an electromagnetic escape 
inent for said gear-train, a circuit for said 
escapeineri, a contact dial, a brush adapted 
successively to engage the contacts thereof, 
and mantial winding means for said main 
Spring self-locking against return to normal 
position when said main-spring is partly 
wound and adapted to interrupt said es 
capement circuit, when said main-spring is partly wound. 
. . . a telephone signal transmitte', a 
main-spring and mantial winding Jaeans 
therefor, a gear-train driven by said main 
spring, an electromagnetic escapement, for 
said gear-train, a circuit for said escape 
inheit, iiii means adapted to open said cir 
ciit at the beginning of the manual opera 
tion of said winding means and to hold 
said circuit open until the return to normal of said winding means. 

8. II: a telephone signal transmitter, a 
nail-spring and manual winding means 
therefor, a gear-train driven by said main spring, an electromagnetic escapement for 
said gear-train, a circuit for said escape 
inent, and neans adapted to open said cir 
cuit drizing the, manial winding of said 
mains; Eig, and further means for opening 
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said circuit when said gear train is in its normal position of disuse. 
9. in a substation telephone, a main 

spring, a gear-train, a handle adapted to 
wind said main spring, pawls adapted to 
obstruct said 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 said 
gear-train has returned to normal position. 

10. In a substation telephone, an electro magnetic escapement and a gear-train con 
gear-train when elevated, a contact-dial and 
a brush therefor, means adapting said 
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 conver 
sation to normal position when said switch hook is depressed. 

trolled thereby, a switch-hook locking said 

brush successively to close circuits through 
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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 circuits adapted for 
substation telephone; a switch hook lever 
forning a part of the substation telephone: 
and mechanical mutually engaging members 
upon said lever and upon the signal trans 
mitting mechanism whereby by the down 
ward movement of said lever after conver sation the signal transmitting mechanism is 
advanced by mechanical control to its posi tion for receiving calls. 

12. in a substation telephone, a contact 
dial and a harush 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 coöperating members upon said 
jeyer and upon 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 in ovement of said switch lever. 
Signed by meat Piqua, county of Miami, 

State of Clio, in the presence of two wit. 
(SSS. 

GEORGE W. LORMER. 
Witnesses. 

GEORGE A, BERT WAUGIER, 
CHARE's Rosso LAWRENCE, 
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