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This invention relates to telephone appara 
tus and has particular reference to impulse 

» transmitter actuating means, adapted for use 
in association with telephone equipment, such 

5 as is ordinarily employed at subscribers’ sta 
tions in connection with automatic telephone 
systems.l 
An object of the invention is to provide an 

improved impulse transmitter actuating ap 
10 paratus, whereby the transmittal of telephone 

numbers may be easily and expeditiously ef 
fected. f y 

Another object of the invention is to pro 
vide an improved apparatus of the character 

15 mentioned, whereby a plurality of recorded 
'telephone numbers may be selectively trans 
mitted with dispatch and accuracy. 

Other objects and advantages ofthe inven 
tion will become apparent from the following 

20 description, taken in connection with the ac 
companying drawings, in which» 

Fig. 1 is a plan view of the apparatus em 
bodying this invention. 

Fig. 2 is a side elevation of the apparatus. 
Fig. 3 is a view similar to that of Fig. 2, but 

with the housing broken away. _' 
Fig. 4 is a sectional view taken on line 4-4 

of Fig. 3. 
Fig. 5 is a view similar to that of Fig. 3, but 

30 with the far side of the housing broken away. 
Fig. 6 is an enlarged view of the control 

panel shown most clearly in Fig. 1, certain 
. ' elements being broken away for the sake of 

clarity. 
Fig. 7 is _a vertical sectional view taken on 

line 7-7 of Fig. 6. 
Fig. 8 is a diagrammatic view, showing 

the relation of certain control circuits to the 
clutch and brake controlling commutator; 

43 and 
f Fig. 9 is an enlarged fragmental view of 

an index sheet, certain record areas of which 
are shown perforated in accordance with cer 
tain telephone numbers. 
A standard telephone 10, with which the 

apparatus embodying this invention is par 
ticularly adapted for use, includes a base 
11, a receiver and ytransmitter unit 12, and 
a finger-whecl-actuated impulse transmitter 

50 11i, which is of well known design and is 
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" be secured in 
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characterized by a rotatable finger wheel or 
disc 15 provided with a plurality of finger 
receiving openings 16, corresponding to va 
rious characters, both letters and numerals, 
to be selected in the dialing of telephone 
numbers. _ 

The apparatus, herein shown in associa 
tion with the telephone 10',«includes a hous 
ing 17, adapted to accommodate therein va 
rious mechanisms of the apparatus and to 
support thereon the telephone, which may 

lace by suitable clampin 
means, comprising, for example, a -pair o 
stationary abutments 18, and a movable 
clamp finger 20, which is suitably pivoted 
to the inner wall of the housing and is ada-pt 
ed to be moved into clamping engagement 
with the base of the tele hone by a pressure 
screw 21y carried by the ousing. 

Suitably connected to the housing 17, as by 
a hinge 22, is a cover or control panel 24 
which carries a plurality of selective control 
buttons or switches a to j, inclusive, and a 
plurality of individual control buttons or 
switches s, it being noted that there is but 
one row of selective control buttons, whereas 
there are a plurality of rows of individual 
control buttons. As will hereinafter more 
clearly appear, the selective control buttons 
are employed singularly?one for each char 
acter, either a letter or a numeral, of a tele 
phone number to be called; and the indi 
vidual control buttons are employed sin - 
larly for the complete calling of recor ed 
telephone numbers to which they respec 
tively correspond. Each of the selective 
switches as well as each individual switch 
includes a shank 25, mounted for vertical 
movement in a bearing 26, secured to the 
cover 24, the shank being provided at its 
“upper end with a finger piece 27, of insulat 
ing material, which is provided with a cup 
like recess 28, adapted for the reception of 
the upper end of a spring 30, which is sup 
ported by the cover and is adapted to main 
tain its associated switch normally in open 
circuit position. The lower end of each 
shank 25 is bent at an angle to provide an 
arm 31, adapted to slide in a roove or chan 
nel 32, formed in a depen ing guide 33,V 
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which is secured to the cover and cooperates 
with said arm to hold the control button 
against rotation. To the arm 31 of each 
shank 25, is secured a horizontally disposed 
brush bar 34, which extends transversely of ' 
the cover or cont-rol panel 24. Secured to 
the brush bar 34 of the respective switches 
a to j inclusive, is a contact finger 35. These 
contact lingers are differently positioned, 
that is to say, they are located out of align 
ment with each other; and the reasonv for 
this non~aligned relation will hereinafter 
more clearly appear. To the brush bar 34 
of each of the switches s, is secured a contact 
brush 36, which is composed of a plurality 
of fine and more or less resilient wires ar 
ranged in a row extending transversely of 
the cover or ̀ control panel 24, each brush 
bein of a width much greater than the 
widt of the contact finger 35, for the 
reasons which will hereinafter become ap 
parent. 

Carried by the housing 17 , is an insulating 
base 27, directly above which the cover or 
control panel 24 is normally positioned. In 
the face of this insulating base, is embedded a 
plurality of contact bars al to jl, which corre 
spond to the control switches a to j, inclusive. 
Also embedded in the insulating base 37 are 
a pluralityv of groups of contact bars 81 to an, 
inclusive. All of the contact bars, a1 to jl and 
s1 to 811, are arranged in a parallel relation 
with their upper faces eX sed. Considering 
Fig. 6, it will be noted t at the contact bars 
al to jl, inclusive, are respectively connected 
to the several contact bars 82 to 811, inclusive, 
by conductors 40 to 49 inclusive. All of these 
conductors, as will be understood from Fig. 
5, pass through a protective conduit 50 and 
lead respectively to a plurality of commuta~ 
tor brushes 51 and 60, located within the hous 
ing Where they are held in a spaced relation 
by an insulating support 61, suitably con 
nected to the housing 17. 

Referring again to Fig. 6, it will be noted 
that the several contact bars 81 are connected 
together by a conductor 62, which, as shown 
in Fig. 8 is connected to one of the armature 
brushes of a motor M, employed as a driving 
unit for the apparatus and suitably supported 
within the housing 17. This motor may be 
connected to 'an ordinary house lighting cir 
cuit through leads 64 and 65, between the 
latter of which and the conductor 62 is dis 
posed a switch 66. This switch 66 is of a suit 
able manually actuated type and may be con 

' veniently carried by the cover or control panel 

60 

24, immediately above the row of selective 
buttons or switches a to j. Connected across 
the armature of the motor M, is the primary 
winding 67 of a step-_down transformer 68, 
which is suitably supported within the hous 
ing 17. The secondary Winding 70 of this 
transformer is grounded to the housing 17, as 
shown at G, and is connected at its other end, 
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by a conductor 71, to the conductor 65, from 
which a branch conductor 72 leads to and is 
connected to the cover or control panel 24, 
which is insulated from the housing 17 by the 
insulating base 37 to which the cover hinge 22 
is connected and on which lsuch cover nor 
mally rests. , 
The shaft 74 of the motor M is provided at 

one end Witha worm 75,' and carries at its 
other end a centrifugal governor 76, which is 
of standard construction and includes a slid# 
able sleeve 77, having formed therein an 
annular groove or channel 78, adapted to re 
ceive the end of a trip lever 79, connected to a` 
sleeve 80, ournalled on a trunnion 81 which 
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is secured to the housing 17. Connected to v 
the sleeve 8O is a trip arm 82, to the outer end 
of which is connected a. thrust link 84. This 
thrust link is suitably connected to the upper 
end of an oscillatory shaft 85, carried by a 
bearing hub 86, mounted on a stationary shaft 
or pin 87, suitably supported by the housing 
17, the shaft 85 being adapted to move under 
the influence of the overnor 76 to the right or 
left, as viewed in Fig. 5, about the shaft 87 
as an axis. On the shaft 85 is mounted a 
sleeve 88, one end of which is rovided with 
a worm 90, and the other end o which carries 
a spur gear 91. The worm 90 is adapted, as 
the speed of the motor is accelerated to en~ 
gage a segmental gear 92, connected to a trans 
verse shaft 94 suitably journalled in the side 
walls of the housing 17, and is adapted t-o 
moveîout of engagement with that gear as the 
speed of the motor decreases. Upon engage 
ment of the worm 90 with the segmental gear 
92, the shaft 94 is rotated against the influence 
of a tortion spring 95 carried by that sha-ft, 
one end bf such spring being anchored to the 
housing 17 and the other end thereof being 
suitably connected to the gear 92. To the 
outer end of the shaft 94, is connected a spur 
gear 96, which meshes with a similar gear 
97, carried by a transverse shaft 98 jour 
nalled in the side walls of thelhousing 17. 
This latter gear meshes with a rack 100, slid 
ably mounted on the housing 17 , and is pro 
vided with a plurality of pins 101, which pro 
ject upwardly through elongated openings or 
slots 102, formed in one of the longitudinal 
margins of the insulating base 37, the pur 
pose of the pins 101 being to effect lateral 
shifting of an index sheet hereinafter more 
particularly described. 
The worm 75 which is carried by the motor 

shaft 74, engages a _pinion 104, formed in 
tegral with a somewhat smaller pinion 105, 
which meshes with the gear 91 and carries 
a metallic disc 106. The gears 104 and 105, 
together with the disc 106, constitute an in 
tegral unit, which is loosely mounted on a 
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shaft 107, journalled inthe arms of a bracket n 
108 suitably connected to the housing 17. Se 
cured to the shaft 107, is a radially dis 
posed arm 110, to the outer end of which 180 



10 

15 

20 

25 

30 

35 

40 

45 

1,882,106 

is connected a clutch magnet 111, of conven 
tional design, which is grounded to the hous 
ing 17, as shown at Gl in Fig. 8, and is adapt 
ed, when energized, to lock the shaft 107 to 
the disc 106 and thereby establish a driv 
ing connection between the motor M and that 
shaft. As to the magnet 111, it will be noted 
that it is provided with a flexible lead 112, 
connected to a commutator collar 114, which 
is secured to the shaft 107 but insulated there 
from, as by an insulating sleeve or hub por 
tion 115. This commutator collar is en 
gaged by a contact finger 116, connected to 
an insulating block 113, secured to the hous 
ing 17. _From the contact finger 116, a con 
ductor 117 leads to and is connected with a 
clutch controlling brush 118, carried by the 
insulating support 61 and associated with 
the brushes 51 to 60, hereinbefore described. 
Secured to the shaft 107 is a' holding or 
brake disc 120, which is secured to a com 
inutator or selector switch 121, which is in 
sulated from the shaft 107 and the disc 120 
by an interposed insulating disc 122. This 
eommutator 121 includes a cylindrical metal 
lic tube 124, provided at one end with a 
flange 125, by which the commutator may 
be connected to the insulating disc 122 oar 
ried by the holding or brake disc 120. The 
cylindrical tube 124 is provided with a core 
of insulating material 126, carrying central 
ly thereof a spindle 127. This spindle is 
connected to a plurality of radially disposed 
contact pins 128, the outer ends of which are 
located centrally of openings 130, formed 
spirally in the cylindrical tube 124 and serv 
ing at all times to insulate such tube from 
said spindle. Secured to the lower arm of 
the bracket 108 is a holding or brake mag 
net 131, similar to the clutch magnet 111, 
above described, and adapted to cooperate 
with the metallic disc 120 to arrest rotation 
of the shaft 107 in a manner hereinafterv 
more particularly described. This magnet, 
like the magnet 111, is suitably grounded to 
the housing 17, as shown at Gr2 in Fig. 8, and 
is connected by a conductor 132 to a hold 
ing or clutch magnet-controlling brush 134, 
carried by the insulating support 61 and as 
sociated with the brushes 51 to 60. 
Referring to the brushes 51 to 60, it will 

be noted that they engage the cylindrical tube 
124 and are disposed in transverse align 
ment with the exposed ends of the respec 
tive contact pins 128, so that first one of 
these pins and then the next, as considered 
from left to right in Fig. 8, will be engaged 
as the selector commutator is rotated in a 
counterelockwise direction. As to the 
brushes 118 and 134, however, it will be noted 
that they are so related to the cylindrical 
tube 124 and spindle 127 as to maintain en 
gagement therewith, respectively, under all 
conditions of operation. 

Secured to the upper end of the shaft 107, 

3 

is a driving gear 136 which meshes with an 
intermediate gear 137, carried by a trunnion 
138 suitably connected to the housing 17, the 
gear 137 being in mesh with a driving gear 
140, journalled on a trunnion 141, carried 
by a bracket 142 suitably connected to the 
housing 17. The gears 136 and 140 are piv 
otally connected to a link or pitman 144, 
carrying an outwardly extending actuating 
arni 145, which projects through a horizontal 
slot 146, formed in the housing 17, the free 
end of the arm being provided with a dial 
operating finger 147, which projects into 
one of the finger-receiving openings of the 
finger wheel 15 of the impulse transmitter. 
It will be noted that the link or pitxnan 144 
is connected to the driving gears 136 and 
140 at a distance from the respective centers 
thereof equal to the distance of the respec 
tive finger-receiving openings from the cen 
ter of rotation of the finger wheel, and that 
the finger wheel, by reason of its being con 
nected to the driving gears 136 and 140 in 
the manner described, may be caused to ro 
tate in correspondence to the extent of rota 
tion of the simultaneously operable driving 
gears 136 and 140. 
As hereinbefore mentioned, the individual 

control buttons or switches s may be singu 
larly employed in the automatic calling of 
complete telephone numbers, i. e. one such 
switch for each such number. In order that 
these switches may so function, a lurality 
of records or indices I, correspon ing to a 
given group of telephone numbers, are pro 
vided. The records or indices are arranged 
in vertical and horizontal rows, and are con 
fined to definite record areas of a record 
sheet 148, each such area being ruled or 
otherwise marked out in Vertical and hori 
zontal rows of field areas z" and yprovided 
with an elongated perforation or slot 149, 
adjacent the first vertical row of field areas 
at the left, as viewed in Figure 9. Here it is 
to be noted that the slots 149 of the respec 
tive vertical rows of indices I are in align 
ment, and that all of such slots are of the 
same length and are similarly located with 
respect to the several groups of adjacent 
field areas z". Also it will be noted that the 
respective horizontal rows of field> areas z" of 
the horizontal rows of indices I are in align 
ment and that the respective vertical rows 
of field areas of the vertical rows of indices 
are likewise in alignment. In making the 
records I, each is predetermined by a par 
ticular arrangement of a plurality of corre 
lated perforations z'”, the arrangement of; the 
perforations in the two examples herein 
given being in accord with and correspond 
ing respectively to Barclay 2356 and Cort 
landt 4963. These perforations i” may be 
made with the aid of a suitable punch or 
other perforating instrument, not shown, by 
which the numerals, corresponding to the 
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successive characters-»both letters and nu~ 
merals-of a given telephone number, ma 
be punched from the proper field areas i . 
For example, if it is desired to make a record 
correspond to Cortlandt 4963, the numerals 
2, 6, 7, 4, 9, 6 and 3 are punched out of the 
first,.second, third, fourth, fifth, sixth and 
seventh horizontal rows of field areas This order of punching is followed because 
the successive characters of the telephone 
number Cortlandt 4963 correspond to posi 
tions 2, 6, 7, 4, 9, 6 and 3 of the finger receiv 
ing openings 16 that would'be successively 
employed in manually dialing that number. 
The record sheets 148, of which there may 

be as many as are required to accommodate a 
given total of telephone numbers of interest 
to a subscriber, are .each providedy at one of 
its longitudinal margins with a reinforcing 
binder 150, having perforations adapted to 
receive the pins 101 of the rack 100, whereby 
the record sheet and consequently the record 
or indices provided thereon may be auto 
matically shifted downwardly, as considered 
in Figs. 6 and 9, when the apparatus is set 
into operation to call a preselected telephone 
number corresponding to one of the switches 
s. Moreover, the reinforcing binder, in co 
operation with the pins 101, serves to insure 

> registration of the slots 149 with the contact 
bars s1 at all times and to likewise'insure 
registration> of the perforations i” wlth 'the' 
proper remaining contact bars 82, s3 and so 
n. 
Carried by the cover or control panel 24, 

is an identification sheet 152, on which may 
be provided suitable indicia by which the 
selective switches a to j and the individual 
switches s may be easily identified. As~ a 
result of easy switch~identification, the oper 
ator is enabled to quickly make a selected 
call, through the aid of certain of the first 
group of switches, or a given party" call 
through the aid of the proper individual 
switch by moving it into cooperative rela 
tion to a given index, located below that 
switch and having its perforations ii” so lo» 
cated as to characterize it according to the 
telephone number of the party noted, as for 
example, the telephone number Cortlandt 
8963 of John Doe, whose name appears, as 
shown in Fig. 1, adjacent to and identifies 
a particular individual switch. 
In describing the operation of the appara 

tus, it will be assumed, first, that the tele 
phone number Barclay 6844 is to be called by 
selective operation, that is, through the in 
strumentality of certain of the selective 
switches a to j: and, thereafter, it will be as 
sumed that the telephone number of “John 
Doe” is to be called through the operation of 
one of the individual or party switches s. 
To execute the first call above mentioned, 

the switch 66 is closed to start the motor M, 
whereupon the button b is depressed to move 

its contact finger 35 into engagement with the 
contact bar b1. As a result of establishing 
contact between the Contact finger 35 and the 
contact bar b1, a circuit from the secondary 
winding 70 of the transformer 68 is com 
pleted by way of the conductor 71, conductor 
72, cover or control panel 24, brush bar 34, 
contact finger 35, its associated conductor 41, 
commutator brush 52, cylindrical tube' `124, 
clutch control brush 118, clutch magnet 111 
and housing 17 to which said magnet and the 
secondary winding of the transformer are 
grounded. The closing of this circuit ener 
gizes the clutch magnet 111 and thereby op 
eratively connects the motor M to the commu 
tator shaft 107 by reason of the fact that this 
magnet, which is mounted in a fixed relation 
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to the shaft 107, is clutched to the clutch disc ‘Y 
106 which is secured to the gear 104 through 
the adjacent gear 105. 
107 is operatively connected to the motor M, 
the commutator 121 begins to rotate in a 
counter-clockwise direction, as viewed in 
Figs. 5 and 8, and likewise the driving gears 
136 and 140 are rotated in a clockwise direc 
tion as viewed in Fig. 4, causing the finger 147 
to move or swing in a clockwise direction as 
viewed in Fig. 1. The swinging movement 
of the finger 147 is utilized to move the finger 
wheel 15 a predetermined distance, namely, 
the distance it would ordinarily be manually 
moved to effect the transmittal of impulses 
corresponding to the character B. In limit 
ing the movement of the finger wheel, it is, of 
course, necessary to deenergize the clutch 
ma net 111 and thereby disconnect the motor 
M rom the shaft 117. Such deenergization 
takes place as soon as the commutator brush 
52 disengages the cylindrical tube 124, but 
due to momentum of the commutator 121 and 
its associated rotating elements the commu 
tator is carried, after being disconnected 
from the motor, a sufficient distance to estab 
lish contact between the commutator brush 52 
and the second contact pin 128, as considered 
from the left in Fig. 8. The instant the com 
mutator brush 52 engages said contact pin 
128, a circuit is closed from the secondary 
winding 70 of the transformer 68 through‘ 

As soon as the shaft ' 
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conductor 71, conductor 72, cover or control? - 
panel 24, contact finger 35, contact bar b1, con- - 
ductor 41, commutator brush 52, said contact, 
pin 128, the brake magnet 131, and the hous 
ing 17, to which said magnet and said sec 
ondary winding are grounded. The brake 
magnet 131, upon being energized, positively 
locks the shaft 117 against further forward 
movement and also against return/movement 
until deenergization of the brake magnet 
takes place under the‘conditions presently 
stated. The operator, upon observing that 
the dial 15 has been limited in‘its clockwise 
movement, as viewed in Fig. 1, releases the 
switch b, thus opening the brake magnet cir 
cuit at the point of contact between the con 
tact finger 35 and the contact bar b1. As soon `=l 
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as this circuit is broken and the brake magnet 
131 is deenergized, the dial 15 and finger 147, 
together with its associated elements, are re 
turned to their normal positions by the usual 
spring, not shown, of the impulse transmit 
-ter 14, the action of which spring is aug~ 
mented by a tortion spring 175 connected at 
one end of the intermediate gear 137 and se 
cured at its other end to the housing 17. In 
effecting the dialing of the remaining char 
acters (A, R, 6 , 8, 4, 4) ofthe telephone num 
ber Barclay 6844, switches corresponding to 
the characters A, R, 6, 8, 4, 4, namely, those 
indicated by the reference characters b, g, f, h 
and d are actuated in the order named, the 
latter being twice actuated in successiom'in 
asmuch as the last two numerals of the tele 
phone number under consideration are iden 
tical. These switches are held respectively 
in closed circuit position until the forward 
dialing movement of the finger 147 has been 
arrested. >When depressing these buttons, 
the respective Contact arms 35 are moved into 
engagement, with the proper contact> bars a4 
to jl to determine the extent of counter 
clockwise movement of the commutator 121 in 
the .manner previously described, it being 
noted in this connection that the contact pins 
128, which cooperate with the respective oom 
mutator brushes 51 to 61, are arranged in a 
spiral and are, therefore, spaced at progres 
sively varying distances from these respective 
brushes so that the forward dialing move~ 
ment of the linger 147 willbe proportional to 
the extent of movement of t e commutator 
necessary to first break the circuit between a 
given commutator Ibrush and the cylindrical 
»tube 124 and then establish an electrical con 
nection between that brush and its correlated 
contact in 128. After completing the succes 
sive dialing operations necessary. to transmit 
the desired number, the switch 66 may be 
opened to stop the motor M._ 
In considering the operation of the appa 

ratus with respect to a party call to be _made 
in response to one of the individual switches 
s, let it be assumed that the party to be called 
is “John Doe”, and that the switch corre 
sponding to that party is located fourth from 
the left, and second from the bottom, as 
viewed in Fig. 1. From an inspection of the 
telephone record or index appearing in Fig. 
A6 and corresponding to the “John-Doe' 
switch”, it will be seen that the imaginary 
telephone of the arty John Doe is Cortlandt 
4963, the record being _thus characterized by 
reason of the relation of the perforations z' ’ 
thereof. The operator, having determined 
the switch to be opera-ted to call the selected 
party, first lifts the telephone receiver as is 
customary preparatory to the manual dial 
ing of a telephone number, and then moves 
the selected switch downwardly into control! 
ling position, Where it is held until the dial 
ing operation has been completed. In mov 

lthe contact bar s3, 
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ing the switch downwardly, a portion of the 
brush 36 engages the contact bar 81 through 
the elongated opening or slot 149 of the 
“John-Doe-record” I, the remaining portion 
of the brush being in engagement with the 
adjacent imperforated area of the record. 
Upon engagement ofthe brush 36 with con 
tact bar s1, the circuit of the motor M is com 
pleted by way of the conductor 64, conductor 
62, contact bar s1, brush 36, cover or control 
panel 24, conductor 72 and conductor> 65. 
The motor M upon being set in operation so 
influences the governor 76 as to movethe trip 
lever 79 to the left, as viewed in Fig. 4, there 
by causing the link 84 to be retracted so as to 
move the worm 90 into engagement with the 
segmental gear 92. Upon connecting the 
worm 90 with the gear 92, the gears 96 and 
97 are rotated in the direction of the arrows 
shown thereon in Fig. 2, thereby causing the 
rack 100 to move downwardly, carrying with 
it the index sheet 148. As the index sheet 
continues to move, portions of the brush 36 
progressively engage certain of the contact 
bars 82 to au through the respective perfora» 
tions i', it being noted, due to the vertically 
spaced relations of the perforation i”, that 
the Contact made through one perforation 
is broken before another portion of the brush 
engages another contact bar through the 
next succeeding perforation. Itis during 
these respective contact~breaking intervals 
that the apparatus'is conditioned for there 
spective succeeding dialing operations, as will 
hereinafter moreclearly appear. As a por 
tion of the brush 36 ` 
with contact bar s3, which corresponds to the 
first character of the telephone number Cort 
landt 4963, a >circuit is established from the 
secondary winding 70 of the transformer 68, 
through the conductor 71, the conductor 72, 
the cover or control panel 24, the brush 36, 

the conductor 41, commu 
tator brus'h 52, metallic _tube 124, conductor 
117, clutch magnet 1_11, and housing 17 to 
which said magnet and said seconda wind 
ing are grounded. Energization of t e mag 
net 111 operatively connects the motor M to 
the shaft 107, thus causing the commutator 
121 to rotate in a counter-clockwise direc 
tion, as viewed in Fig. 8, and the gears 136 
and 140 to rotate in a clockwise direction as 
viewed in Fig. 4. As the gears 136 and 140 
are thus rotated, the dialing finger 147 is 
moved in a clockwise direction, as viewedin 
Fig. 1, and carries with it the dial 15. 
Swinging movement of the finger 147 is dis 
continued as soon as it has moved a prede 
termined distance, namely, the distance the 
finger wheel wouldvbe moved manually to 
transmit impulses corresponding to the char 
acter C. At or about the` time the linger 147 
has been moved to the desired extent, the 
commutator brush 52 disengages the metallic 
tube 124,' thereby opening the circuit of the 

75 

80 

85 

90 

95 

100 
moves into engagement f 

105 

110 

-120 

126 

130 



10 

15 

_ influence of the spring 175 associated with 

80 

46 

50 

55 

60 

(i5 

6 

clutch ma et 111. Due, however, to mo 
mentum o the commutator 121 and its asso 
ciat-ed elements, the commutator is rotated a 
sufficient distance to establish contact between 
the commutator brush 52 and the second con 
tact pin 128, as considered from the left in 
Fig. 8. The instant the commutator brush 
52 engages its cooperative contact pm 12.8, a 
circuit is completed from the secondary wind 
ing 70 of the transformer 68, through the 
conductors 71 and 72, the cover or control 
panel 24, the brush 36, the contact bar as, 
conductor 41, said commutator brush 52, said 
contact` pin 128, the spindle 127, the brake 
magnet controlling brush 134, conductor 132, 
the brake magnet 131' and the houslng 17 to 
which said brake magnet and said second 
ary winding are grounded. As the index 
sheet continues in its downward movement, 
the brush 36 is disengaged from the contact 
bar a3, thereby opening the circuit of the 
brake magnet 131, whereupon the dial 15 _of 
the impulse transmitter 14 is returned to‘its 
normal position by the usual dlal-returnmg 
spring, not shown, and the gears 136 and 140, 
together with the actuating arm 145, are re 
turned to their normal positions under the 

the driving gear 140 and augmenting the 
action of said dial-returning spring; ’irt 
1y after the apparatus has been thus condi~ 
tioned for the next dialing operation, a por 
tion of the brush 36 engages the contact bar 
s?, and the dialing operation is repeated as 
just described, the actuating arm 145 being 
arrested after having moved the dial in a 
clockwise direction, as viewed in Fig. 1, equal 
to the distance such' dial would be moved 
manually to effect the transmittal of im 
pulses corresponding to the character O. 
From Ithe description of the operation thus 
far, it will be understood that the succeeding 
dialing operationsfare carried out in the or 
der of the perforations i” to move the dial 
of the` impulse transmitter the proper dis 
-tance for each dialing operation. After the 
dialing operations, which correspond in num` 
ber to the total number of characters con 
tained in thel telephone number, have been 
carried out, the ̀ operator releases the switch 
a, which has been maintained in closed-cir 
cuit position during the several dialing oper 
ations, whereupon the circuit of the motor M 
is opened, it being noted that the index sheet 
will have so moved as to open the circuit of 
the brake magnet 131, immediately prior to 
the release of the depressed switch, to permit 
the dial` together with its associated operat 
ing elements. such as the actuator arm 145 
and gears 136 and 140, to return to their nor 
mal positions under the. influence of the 
spring i753 associated with the intermediate 
gear 137. As the spe-cd of the motor is re« 
duced, the governor 76 so actuated as to 
move the trip arm 79 to the. right, viewed 
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in Fig. 4, causing the worm 90 to disengage 
the segmental gear 92, so as to permit the 
spring 95 to so actuate the gears 96 and 97 
as to cause the rack 100, together with the 
index sheet 148, to return to its normal posi 
tion. 

It is to be noted that the field areas e", into 
which the record areas are divided, are ade 
quate in number, both with respect to the 
horizontal rows‘ and the vertical rows of such 
field areas, to accommodate a sufficient num 
ber of perforations to take care of or effect 
ten dialing operations, although in each of 
the imaginary telephone numbers, herein as 
sumed by way of example, only seven dialing 
operations are necessary. , In this connection, 
it may be remarked that the provision of 
additional field areas í’, as herein shown, for 
additional perforations, is without conse 
quence, in so far as operation of the app-a 
ratus with respect to the index-examples here 
in given is concerned. This is true for the 
reason that should a given switch'be main~ 
tained in closed-circuit position after the in 
dex sheet has been so moved as to break the 
contact- made between the brush 36 and a 
given contact bar through the last or upper 
most perforation shown, no further dialing 
operation will be effected, although the. motor 
will continue to operate so long as its circuit 
is maintained in a closed condition by reason 
of engagement of a portion of the brush 36 
with the contact s1 through the elongated 
opening or slot 149. Y , 

As shown in Fig. 9, the elongatedslots 149 
are so formed as to extend an appreciable dis 
tance beyond the uppermost row of field areas 
z" of the respective record areas. This is 
done in order to insure a closed-circuit con 
dition of the motor M, as between vthe brush 
36 and the contact bar s1, a suflicient length of 
time to lpermit the index sheet to so move, in 
cases w ere an .index includes l'a maximum 
number of perforationsï, as tovbr'eak theci-r 
cuit of the holding magnet in completing 

operation that’would be carried out by reason 
of the presence of ay perforation in one of 
the field areas z" of a given uppermost row. 
In order to positivelylimit the downward 

movement of the index sheet 148 after it has 
so moved as to break contact between the 
brush 36 and any one of the contact bars s2 to 
su, with which the brush may engage 
through a perforation provided in the upper~ 
most row of field areas of a record area, the 
tooth portion of the segmental gear 92 is of 
such length that the teeth of that gear Will 
run out of mesh with the worm 90 at the 
proper instant. By thus severing the driv 
ing connection between the Worm 90 and the 
gear 92, the last gear tooth, namely, the one 
appearing at the right in Fig. 5, will so coop 
erate with the worm as to prevent the return 
of the gear 92 and the index sheet to their 
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normal positions so long. as the circuit ofthe 
motor M is closed at the point of engagement 
ofthe brush 36 with the contact bar s, through 
the elongated slot-¿149. It will be appreciat 
ed, therefore, that. evenA though the motor 
circuit is maintained closed4 by continuing 
to hold the brush’ßô in closed-circuitpositi on 
after the last dialing operation has been car 
ried out, no ill results will-.be effect/ed, .since 
the index sheet is arrested in its downward 
movement and will be elo-maintained until the 
Speeder :the motor, after opening the circuit 
thereof, has decelerated to such an «extent as 
will enable the grnferno-i` 76 to release the 
worm 90V from enga-gement- with the gear 92. 
f g; Although only one-¿form of they invention 
is herein shown and described, it‘will- be un 
derstoodthat various-changes may bemade 
withoutfdepa-rting from'the spirit of the in 
vention or the scope of the following claims. 
What is claimed is: f _ f; .Y f 

gl. In a~telepl1one .apparatus„an impulse 
transmitter adapted for successive operation 
in the transmittal.o?impulses correspond 
ing to successive icharacters of a telephone 
number :and including `a rotatable finger 
-wheel ~having' .- a „finger-receiving ̀ opening, 
actuating means forsaidïtransmitter includ 
ing _an arm having ya lingerl cooperating with 
the ¿linger-receiving opening of said linger 
Wheel, character-selecting switch means, and 
automatically actuated means responsive to 
the ’operation of said switch means-for suc 
cessivelycontrolling thev operation of said 
impulse transmitter actuating means accord 
ing to the successive characters of a telephone 
number. « - .- . 

2..`In a _telephone-apparatus, an impulse 
transmitter adapted for successive operation 
in the transmit-tal »of impulses corresponding 
to successive characters of a >telephone num 
ber and including _a rotatable linger wheel 
having a finger-receiving opening, actuating 
.means ‘for said transmitter including an arm 
having a linger cooperating with the finger 
receiving opening of said linger wheel, op 
erating means for said actuating means, char 
acter-selecting switch means, and automati 
cally actuated means responsive to the opera 
tionnofI said switch meansl for successively 
connecting said operating means to said actu 
ating means and for successively controlling 
the operation of said actuating means accord 
ing to the successive characters of a telephone 
number. 

« 3. In a telephone apparatus, an impulse 
transmitter adapted for successive operation 
in the transmittal of impulses corresponding 
to the successive characters of a telephone 
number, actuating means for said transmit 
ter, operating means for said actuating 
means, manually controlled character-select 
ing switch means, starting means responsive 
to the operation of said switch means for con 
necting said operating means to said actuat 

ing means, and automatically actuated means 
for disconnecting said operating means from 
said actuating means at a predetermined in 
stant in the operation of said actuating 
means. _ 

4. In a telephone apparatus, an impulse 
transmitter adapted for successive operation 
in the transmittal of impulses corresponding 
tothe successive characters of a telephone 
number, actuating means for said transmit 
ter, operating means for said actuating 
means, manually controlled character-select 
ing switch means, :starting means responsive 
to the operation of'said switch means for suc 
cessively connecting said operating means to 
said actuating means, and automatically 
actuated control vmeans for definitely limiting 
the operation of said actuating means pursu 
ant to the successive connections as they are 
eli'ected between said operating vmeans and 
said actuating means.  - 

5. In a. telephone-apparatus, an v impulse 
transmitter adapted 'for successive' operation 
in the-transmittal of impulses corresponding 
to the successive characters of’a telephone 
number and including a rotatable finger 
wheel having a finger-receiving opening, 
actuating means for said transmitter includ 
ing an arm having a linger cooperating with 
the finger-receiving opening of said linger 
wheel, operating means for said actuating 
means, electro-magnetic clutch means for con 
necting said operating means to said actuat 
ing means, manually controlled switch means 
operable to energize said clutch means, and 
control means automatically operable to de 
energize said clutch means at a predetermined 
instant in the operation of said actuating 
means. 

G. In a telephone apparatus, an impulse 
transmitter adapted for successive operation 
in the transmittal of impulses corresponding 
to the successive characters of a telephone 
number, actuating means for said transmit 
ter, operating means for said actuating 
means, electro-magnetic clutch means for 
connecting said operating means to said actu 
ating means, manually controlled switch 
means operable to energize said clutch means, 
and control means automatically operable to 
deenergize said clutch means at a predeter 
mined instant in the operation of said actu 
ating means, and automatically actuated 
brake means for definitely limiting the opera 
tion of said'actuating means pursuant to de 
energization of said clutch means. 

7. In a telephone apparatus, an impulse 
transmitter adapted for successive operation 
in the transmittal of impulses corresponding 
to the successive characters of a telephone 
number, actuating means for said transmit 
ter, operating means for said actuating 
means, electro-magnetic clutch means for con 
necting said operating means to said actu 
ating means, manually controllcd switch 
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means operable lto >energize said `clutch 
means, control meansantomatically operable 
to deenergize said fcluteh mea-ns at a prede 
termined instant in the operation of said 
actuating means, automatically actuated 
brake means for deiinitely limiting the oper 
ation of said actuating means'pursuant to de 
energization of said clutch' means, and elec 
trically actuated means ‘automaticallyoper 
able to actuate said brake means pursuant to 
.deenergization:of-said clutch means: f l n 

8. In a telephone apparatus, an 'im-pulse 
transmitter adaptedv 4for successive >'operation 
in the transmittal of impulses corresponding 
to successive characters of a telephone num 
ber, actuating means for said transmitter, 
operating means for saidy actuating means, 
electro-magnetic clutch ~means for. intermit 
tently connecting >said operating-means to 
said actuatingy means, whereby said transmit 
ter is intermittently and successively oper~ 
ated, a»v plurality of normally «closed-switches, 
switch ymeans »selectively .operative with re 
spect to said switchesfor :closing la circuit 
throughsaid clutch means bylway 'of prede' 
terminedv switches, andv means >for opening 
said predetermined swit‘ches ‘to deenergize 
said clutch means. , 

9. In a telephone apparatus, an impulse 
transmitter adapted for successive operation 
in the transmittal of impulses corresponding 
to successive characters of» va telephone'numF 
ber, actuating meansfor-fsaid transmitter, 
operating means for vsaidï actuating means, 
electro-magnetic clutch means for intermit 
tently connecting saidiëoperating‘means to 
said ' actuating '.gmeans, -wherebyE l‘said trans 
mitter is intermittently and _successively oper; 
ated, a plurality of normally closed switches; 
switch means ~selectively operative ywith re 
spect to said switches for closing a circuit 
through-said clutch means by way ofprede~ 
termined switches, means for opening said 
predetermined switches to deenergize said 
clutch means, electro-magnetic brake means 
for limiting the operation of said actuating 
means pursuant, respectively, to_the open 
ing of said predetermined switches, and 
means cooperating with said-predetermined 
switches pursuant, respectively, to- deenergi» 
zation of said clutch means to closea circuit 
through said brake means. ' 

10. In a telephone apparatus, an impulse 
transmitter adapted for successive operation 
in the transmittal of impulses corresponding 
to successive characters of a telephone num 
ber, actuating means for said transmitter, 
operating means for said actuating means, 
electro-magnetic clutch means tor intermit 
tently connecting said operating means to 
said actuating means, whereby said trans 
mitter is intermittently and successively 
operated, a plurality of normally closed 
switches corresponding to given characters 
of a telephone number, a plurality of contact 
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elements respectively connected to said 
switches, switch means selectively operative 
with respect to said contact elements for clos 
ing a circuit through ysaid clutch means by 
way of predetermined contact elements and 
corresponding switches, and means for open 
ing said predetermined switches to deener 
gize said clutch means. . 

>1l. In a telephone' apparatus, an impulse 
transmitter adapted for successive operation 75 
in the transmittal of impulses corresponding 
to successive characters of a telephone num 
ber, actuating. means for said transmitter, 
operating means for said actuating means. 
electro-magnetic clutch means for intermitß 80 
tently connecting said operating means to 
said actuating means, whereby said trans 
mitter is i intermittently and successively ' 
operated, a plurality of normally closed 
switches corresponding tov given characters 
of a telephone number, a plurality of con 
tact elements respectively connected to said 
switches;v switch means selectively operative 
withlrespect tosai'di contact»A elements for clos 
ing a circuit through' said clutch means by 
Way' of predetermined' contact elements and 
corresponding switches, means for-opening 
said'~ predetermined Iswitches to' deenergiz'e 
saidf clutchv means, electro-magnetic brake 
means for' limiting the operation of said 'ac 
tu'atingY means» pursuant, respectively, to thé 
opening of said predetermined switches, and 
means cooperating with said predetermined 
switches pursuant, respectively, todeener# 
glization otsaid clutch means to close al circuit 
through saidy brake means.~ » 

l2. In a telephone apparatus, an impulse 
transmitter adapted for successive operation 
in-‘the transmittalf of- impulsescorrespond` 
ing to> successive characters of a telephone 
number,` actuating means for said` transmitv 
ter, operating~ means forl said actuating 
means,l character-selecting switch means, f an 
index movable relatively to said ‘switch 
means and depending upon such movement 
to render said switch means selectively op 
erable, and~ automatically actuated means 
responsive tothe selective operation of said 
switch means for successively controlling the 
operation of saidî actuating means according 
to the successive characters of a telephone 
number.  

13. In a telephone apparatus, an impulse 
transmitter adapted for successive opera. 
tion in the transmittal of impulses corre 
sponding to successive characters of a tele- 
phone number, actuating. mea-ns for said 
transmitter, operating means for said actu 
ating means, character-selecting ' switch 
means, an index movable'relatively to said 
switch means andê depending upon'» such 
movement to render said switch mea-ns se»l 
lectively operable, and automatically- actu 
ated means responsive to the selective oper- Y ation of said 'switch meansl for successively *L " 
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connecting saidoperating means to said ac- ̀ 
tuating means and for successively control 

' L, ling the operation of Said actuating means 
according to the successive characters of a 
telephone number.  , 

. 14. In a telephone apparatus, an impulse 
transmitter adapted for successive operation 
in the transmittal of impulses corresponding 
to successive characters of a telephone num 
ber, actuating means for said transmitter, 
operating means for said actuating means, 
c aracter-selecting switch means, an index 
movable relatively to said switch means and 
depending upon such movement to render 
said switch means selectively operable, and 
electromagnetic clutch means responsive to 
the selective operation of said switch means 
for successively controlling the operation of 
said actuating means according to the suc 
cessive characters of a telephone number. 

15. In a telephone apparatus, an impulse 
transmitter adapted for successive operation 
in the transmittal of impulses corresponding 
to successive characters of a telephone num 
ber, actuating means for said transmitter, 
operating means for said ,actuating means, 
character-selecting switch means, an index 
movable relatively to said switch means and 
depending upon such movement to render 
said switch means selectively operable, and 
electro-magnetic clutch means responsive t0 
the selective operation of said switch means 
for successivel)7 connecting said operating 
means to said actuating means and for limit 
ing the successive operations of said actuat 
ing means according to the successive char 
acters of a telephone number. 

16. In a telephone apparatus, an impulse 
transmitter adapted for successive operation 
in the transmittal of impulses corresponding 
to successive characters of a telephone num 

`ber, actuating means for said transmitter, 

a 

operatin means for said actuatin means, 
a plurality of contact elements, c ar'acter 
selecting switch means, a perforated index 
movable intermediate said switch means and 
said contact elements and depending upon 
such movement to render said switch means 
selectively operable, ,and automatically ac 
tuated means associated with said contact 
elements and responsive to the selective o ^ 
eration of said switch means for successive y 
controlling tlie operation of said actuating 
means according to the successive characters 
of a telephone number. 

17. In a telephone apparatus, an impulse 
transmitter adapted for successive operation 
in the transmittal of impulses corresponding 
to successive characters of a telephone num 
ber, actuating means for said transmitter, 
operatin means for said actuating means, 
a plurality of contact elements, character 
selecting switch means, a perforated index 
movable intermediate said switch means and 
said contact elements and depending upon 

such movement to render said switch means 
selectively operable, and automatically actu 
ated means associated with said contact ele- , 
ments and responsive to the selective opera 
tion of said switch means for successively 
connecting said operating means to said ac 
tua-ting means and for successively control 
ling the operation of said actuating means 
according to the successive characters of a 
telephone number. 

18. In a telephone apparatus, an impulse 
transmitter adapted for successive operation 
in the transmittal of impulses corresponding 
to successive characters of a telephone num 
ber, actuating means for said transmitter, 
operating means for said ,actuating means, 
a pluralty of Contact elements, character-se 
lecting switch means, a perforated index 
movable intermediate said switch means and 
said contact elements and depending upon 
such movement to render said switch means 
selectively operable, and electro-magnetic 
clutch means associated with said contact 
elements and responsive to the selective o - 
eration of said switch means for successive y 
connecting said operating means to said ac 
tuating means according to the successive 
characters of a telephone number. 

19. In a telephone apparatus, an impulse 
transmitter adapted for successive operation 
in the transmittal yof impulses corresponding 
to successive characters of a telephone num 
ber, actuating means for said transmitter, op 
eratin means for said actuating means, a 
plurality of contact elements, .character-se 
lecting switch means, a perforated index 
movable intermediate said switch means and 
said contact elements and depending upon 
such movement to render said switch means 
selectively operable, and electro-magnetic 
clutch means associated with said contact ele 
ments and responsive to the selective opera 
tion of said switch means for successively 
connecting said operating means to said ac 
tuating means and for limiting the succes 
sive operation of said actuating means ac 
cording to the successive characters of a tele 
phone number. v 

20. In a telephone apparatus, an impulse 
transmitter adapted for successive operation 
in the transmittal of impulses corresponding 
to successive characters of a telephone num 
ber, actuating means for said transmitter, 
operating means for said actuating means, a 
plurality of contact elements, character-se 
lecting switch means, a perforated index 
movable intermediate said switch means and 
said contact elements and adapted to render 
said switch means selectively operable, auto 
matically actuated means associated with 
said contact elements and responsive to the 
selective operation of said switch means for 
successively controlling the operation of said, 
actuating means according to the successive 
characters of a telephone number, and means 
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automatically operative to progressively 
move said index during the transmittal of 
impulses corresponding to successive charac 
ters of a telephone number and for` return 
ing said index to its normal position pur 
suant to the transmittal of the last im ulse of 
the last character of a> telephone num er. 

2l. A device for operating the manually 
rotatable disk of the dial'of a telephone com 
prising a keyboard having keys correspond-  
ing to the dial markings, means for securing 
the keyboard in operative relation to the tele 
phone dial, and means operated by the keys 
and operatively connected to the dial oper 
ating disk of the telephone for imparting 
rotary movement to said disk. 
‘ In testimony whereof, We have añixed our 
.signatures to this specification. 

` ' AARON WM. LEVY, 
PEARL L. WISE, 

Emecutor and Eœeeutm'œ‘, respectively, of thel 
Estate of Nathan, Wise, Deceased. 


