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SELECTIVE SIGNALING SYSTEM.

SPECIFI.C‘ATION forming part of Letters Patent No. 786,429, dated April 4, 1905,
Application filed October 2, 1903, Serial No. 175,407.

Lo all whom it may concern:

Be 1t known that I, RupoLrs (. DEUBEN, a
citizen of the United States, residing at Chi-
cago, In the county of Cook and State of I]li-

5 noils, have invented a certain new and useful
Improvement in Selective Signaling Systems,
ot which the following is a full, clear, concise,
and exact description, reference being had to
the accompanying drawings, forming a part

10 of this specification.
- My invention relates to telephone systems,
and more particularly to telephone systems
~employing multiparty-lines in which a large
number of subseribers are connected with each
15 party-line, any one of which subscribers may
be selected for signaling and conversation.

My invention consists principally in the pro-
vision of certain improved substation selective
apparatus, which will be hereinafter more par-

20 ticularly described. -

Theembodimentof my invention herein dis-
closed is particularly well adapted for use in
conjunction with a multiparty-line telephone
system described and claimed in Patent No.

25 763,351, issued June 28, 1904, to Garrison
Babcock, and T shall describe my invention as
applied to such a telephone system.

I haveillustratedin the accompanying draw-
ings the specific details of one embodiment of

30 my 1nvention and a party-line telephone sys-

tem to which my invention may be applied.
In the drawings, Figure 1 is a plan view of
the selective switching apparatus which 1s in-
stalled at each of the party-line substations.
35 Fig. 2 is a side elevation of the same, taken
in the direction of the arrow 2 of Fig. 1.
Fig. 3 is a plan view with parts removed to
more clearly indicate details of construction.
Fig. 4 is a side elevation taken in the direc-
40 tion of the arrow 4 of Fig. 1. Fig. 5 1s a
cross-sectional view taken on line 5 5 of Fig.
3. Iig. 61s a diagrammatic view illustrating
the circuit connections to be used in electric.
‘ally connecting and operating the devices
45 1llustrated in the other figures.
Referring more particularly to Figs. 1 to 5,
inclusive; 1 have illustrated a base-plate 20,
upon which the pillars 21 support the T-shaped

N frame-piece 22. There is rotatably mounted

within the base 20 and frame-piece 22 a shaft 50
23, which carries a ratchet-wheel 24 below the
frame-piece 22 and a spring switch-arm 925
above the frame-piece 22. The shaft 23 also
carries a projecting arm 26, which is normally
held in engagement with the stop-pin 27, due 35
to the slight tension of a spring 28, coiled
about the shaft 23, one end of the spring be-
ing fastened to the shaft and the other to the -
base-plate 20. There is mounted upon the
base - plate 20 an electromagnet 29. having 6o
cores 30 30" and coils 81 31.  An armature 39
tor this electromagnet is provided on the shaft
35. The armature is rigidly connected with
the lever-arm 34, which carries near its ex-
tremity a pivoted pawl 35, which is held by a 653
concealed spring in engagement with the teeth

ot the ratchet-wheel 24. A relatively sta-
tionary pawl 36 is held by the spring 37 in
engagement with the ratchet-wheel 24. A
projection 38, secured to the end of the lever 70
34, serves upon a movement of the lever
away from the shaft 23 to disengage the pawl

36 from the teeth of the ratchet-whee] 24.
This same movement of the lever 34 away
from the ratchet-wheel 24 causes a pin 39, 75

- projecting from the pawl 85, to engage a stop-

pin 40, carried by the T-shaped frame-piece
22, thereby causing a disengagement of the
pawl 35 from the ratchet-wheel 24. A suit-
able opening in the base-plate 20 provides for 8o
the reception of the permanent magonet 41,
which 1s fastened to the yoke of the electro-
magnet 29. This permanent magnet serves to
polarize the armature 32, whereby the pas-
sage of a current through the electromagnet- 83
colls 31 31 in one direction causes the attrac-
tion of the armature 32 to the pole-piece of
the core 30, while the passage of a current
through the electromagnet-coils in the reverse
direction causes the attraction of the arma- QO
ture toward the pole-piece of the core 30’
The attraction of the armature toward the
pole of the core 30', due to the passage of a
suttable current impulse, causes a movement, .
of the lever 34 toward the switch-shaft 23 a suf- 95

ficient distance to advance the ratchet-whee]
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24 one tooth,the pawl 36 dropping into a suc-
ceeding tooth of the ratchet-wheel,thereby re-
taining it in its advanced position, while the
pawl 85 may slip back over the advanced tooth
toengage the succeeding tooth upon thediscon-
tinuance of the passage of the current through
the electromagnet-coils. In order that the ar-
mature 32 and the lever 34 normally may be
held and retained in the position shown in the
ficures, the flat springs 42, 43, and 44 are pro-
vided. An opening 45 is provided 1n the T-
shaped frame-piece 22, through which open-
ing there projects a pin 46, carried by the le-
ver 34. A pin 47, secured to the frame-piece
99. limits the inward movement of the springs
492 and 43. A movement of the lever 34 to-
ward the switch-shaft 23 acts against the ten-

sion first of the spring 43 and upon the fur-

 ther continued movement against the tension
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of the spring 44, the two springs being pro-

vided in order that the initial movement of

the lever 34 and armature 32 shall not be op-
posed by a too great resisting force or spring
tension. The two springs 43 and 44 act in
unison to prevent the armature 32 or lever 34
from sticking or catching in their alternate or

abnormal position when attractéd by the pole |

of the core 30" and repelled by the pole of the
core-30. The pin 47 prevents the springs 49
or 44 from following up the movement of the
pin 46 when it moves with the lever away from
the switch-shaft 23. The spring 42 servesto
restore the lever and its armature to the nor-
mal position shown after having been actu-
ated by the attraction toward the pole of the
core 30’. The pin 47, it will be seen, also
servesto retain the armature and the lever car-
ried thereby in exactly the proper normal po-
sition when not under the influence ot the en-
ergization of the electromagnet 29. An attrac-
tion of the armature 32 by the pole-piece of
the core 30 causes a movement of the lever
34 away from the switch-shatt 23, whereby
both the pawls 35 and 36 are disengaged from
the teeth of the ratchet-wheel 24, thereby per-
mittine the spring 28 to cause the backward
rotation of the shaft 28 and the parts carried
thereby until the arm 26 comes 1nto contact
with the stop-pin 27, thereby arresting the
movement of the switch-carrying mechanism
to retain it in its normal position shown in the
drawings. The springs 42, 43, and 44 are
mounted upon a carrying-block 48, secured to
the T-shaped frame-piece 22, there being pro-
vided adjusting-screws 49 and 50 for the pur-
pose of regulating the tension ot the springs,

an adjusting-screw 51, carried on a downward

projection of the frame-piece 22, providing a
stop for limiting the movement of the pawl
35 to the space of one tooth of the ratchet-
wheel 24. There 1s mounted upon the T-
shaped frame-piece 22 a metal ring 52, this
ring being insulated from the frame by suit-
able washers and bushings of hard rubber, as
shown. .The periphery of the ring 1s pro-

V86,429

vided with a series of serew-threaded holes
53. the pitch of these holes corresponding with
the pitch of the teeth of the ratchet-wheel 24.
There is mounted upon a suitable projection
of the ring 52 an insulated contact-piece 54.
Within any of the screw-threaded holes 53 53
there may be screwed a contact- point 95.
Thus in Figs. 1 to 5, inclusive, a contact-
point 55 is shown in the seventh hole 53 ot
the ring 52. The pitch of the holes 53 and
that of the teeth of the ratchet-wheel 24 be-
ing equal, it will be apparent that each step
of the step-by-step rotation of the switch-arm
25 is equal to the arc distance between the
successive holes 53. The normal position of

the switch-arm 25 is, as shown in the figures, -

in contact with the insulated contact-piece 54.
The first step of the movement of the switch-

arm is desirably sufficient to remove the

switch-arm from its contact with the contact-
piece 54 and to bring the switch-arm half-way
to the first holes 53 of the ring 52. The sec-
ond step brings the switch-arm directly above
the first hole 53. The next succeeding step
brings the switch-arm above the second hole,
and so on. Thus it will be seen that eight
current impulses through the electromagnet-
coils 31 31 in the proper direction will cause
eight steps of the switch-arm 25 to bring it
in contact with the contact-screw 55. Simi-
larly, a proper number of current impulses
through the electromagnet-coils will bring the
switch -arm 25 into contact with a contact-
serew 55, placed in any of the holes 53. The
number of holes in the ring 52 is desirably
made as great as the greatest number of sub-
stations which it will be desired at any time to

- connect, with thesingle party-line,each substa-

tion connected with one party-line having a
contact-serew 55 in some one of the holes 53 of
the ring 52, the contact-screw tor each substa-
tion being placed in a different hole from that
of any other of the substations on the same
line. As will hereinafter be more fully ex-
plained, the switch-arm 25 is during each se-
lecting operation stepped around above the
ring 52 a number of steps at least as great
as the number of telephone-substations con-
nected with the party-line plus two. Upon
the completion of the conversation with a tele-
phone subscriber it is necessary to restore the
selecting apparatus to its normal condition,
in which the switch-arm 25 makes contact with
the contact-piece 54. In order to cause this
restoration, a current impulse is sent through
the coils of the electromagnet 29 in such a di-
rection that the armature 32 is attracted to-

ward the pole of the core 80, whereby the le--

ver 34 is given a movement away from the
shaft 28. 'This disengages both of the pawls

35 and 36 from the ratchet-wheel 24, where-

upon the spring 28 causes a backward rotation
of the shaft 23 and the parts carried thereby
until the arm 26 engages the pin 27. In or-
der that the shaft 23 and the rotating parts
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carried thereby may not rebound upon striking

the pin 27 and during such rebound be stopped
by the reéngagement of the pawl 35 or 36,
thereby leaving the switch-arm 25 out of elec-
trical contact and connection with the contact-
pilece 54, I provide a pivoted detent 56, which

is raised upon the backward movement of

the arm 26, but which drops into position as
shown to catch the arm 26, and thus prevent
its forward rebound. The arm 26 is thus
locked between the pin 27 and the catch of the
detent 56. In order that the detent may be
ralsed to permit a forward movement of the
arm 26 upon the attraction of the armature
32 toward the pole of the core 30, there is
provided upon the detent 56 a projecting pin
57, adapted to be engaged by a stud 58, car-
ried on the lever 34. An engagement of the
pin 57 by the stud 58 upon the movement, of
the lever 34 toward the shaft 23 causes the de-
tent 56 to rise, thereby disengagine the arm
26 to permit its forward movement, as here-
inbefore described.
- In order to connect the subscriber’s tele-
phone instruments in bridge of the metallic
line-limbs, there is provided a telephone con-
necting-switch, comprising a spring-contact
09, carried upon an insulated support 60, and
an 1nsulated switch-arm 61, mounted upon the
armature 62, which i1s pivotally mounted at
63 to the L-shaped iron yoke 64 of the elec-
tromagnet 65, whose core 66 carries the
winding 67. An adjustable stop 68 serves to
limit the retraction of the armature 62 from
the pole of the core 66, due to the tension of
the retracting-spring 69, the tension of this
spring being adjustable by means of the rod
70 and its supporting-pillar 71. The elec-
trical connection with the switch-arm 61, which
will hereinafter be more fully explained, is
desirably made through the supporting-pillar
71 and the spring 69, the pillar 71 being for
this purpose insulated from the metal base 20.

There is mounted upon a suitable shaft 72
a detent-lever 73, having a catch 74 to engage
the end of the switch-arm 61 to retain the
switch-arm in its forward or attracted posi-
tion after having been brought into this for-
ward position by an energization of the elec-
tromagnet 65 and the consequent attraction
of the armature 62. The shaft 72 is for this
purpose provided with a spring 75, which
tends to force the catch 74 into engagement
with the end of the switch-arm 61. As will
hereinafter more fully appear, it is desirable
that at the time of releasing the switch-arm
25 of the selective apparatus to restore the
same to 1ts normal position in connection
with the contact-piece 54 the telephone con-
tact switch-arm 61 be released to break the
contact which may have been made with the
spring-contact 59.

There is provided upon the hub of the
ratchet-wheel 24 a projection 76 in the nature
of a cam -surface, this projection serving

when in its normal position, with the switch-
arm 25 1n connection with the contact-piece
54, to engage the inner end of the lever 73 to

trip the catch 74, thereby releasing the switch-
arm 61, which may have been detained:there-
by. The first forward step of the ratchet-
wheel 24 permits a disengacement of the in-
ner end of the lever 73 by the projection or
cam 76, whereupon the spring 75 gives the
lever 73 a downward movement such that the
catch 74 will be in position to engage and de-
tain the switch -arm 61 upon its forward
movement, due to the attraction of the arma-
ture 62.

While 1t does not in any manner form an

essential part of my invention, I have illus--

trated a subscriber’s busy-signal, which shall
indicate to a subseriber whether or not the
party-line with which his substation is con-
nected is in use. There is supported by an
arm 77, connected with one of the pillars 21,
a colored disk 78, this disk being normally
covered, and thereby protected from view, by
a shutter 79, mounted upon the upper end of
the shaft 23. It will be seen that a forward
movement of the shatt 23 carries the shutter
79 in a forward direction, whereupon the disk
78 is exposed to view, thereby indicating that
the party-line isin use. A release and restora-
tion of the switch-arm 25 to its normal posi-
tlon returns the shutter 79 to its position

‘above the disk 78.

While the precise method of operating the
hereinbefore-described instruments will here-
inafter more fully appear, it may be desirable

a

75

30
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95

to here state that the selective apparatus at

the substations 1s adapted to be actuated in
selecting and connecting the desired substa-
tion with the party-line by means of suitable
current impulses in one direction through the
coils of the electromagnet 29. The restora-
tion of the apparatus to 1its normal condition
1s accomplished by the passage of a current
impulse through the electromagnets 29 in a
reverse direction. The operation of the tele-
phone connecting-switch to connect the sub-
sceriber’s telephone set in bridee of the metal-
lic line-limbs is accomplished by sending at
the proper instant a current impulse through
the electromagnet 65.

In addition to the usual central-station ap-
paratus required for the operation of a tele-
phone system: there is desirably provided at
the central station automatic mechanism for
controlling and directing the current impulses
sent out over a party-line for the purpose of
operating the selective apparatus, such mech-
anism being shown and described in detail in
my copending application, Serial No. 157,591,
filed May 18, 1903. 'This apparatus is dia-
cgrammatically shown 1in Fig. 6. A metallic
ring 81 1s provided with openings 82, in which
contact-pins 83 are adapted for insertion. A
central shaft 85 carries at its upper end a crank
36, provided with a contact arm or spring 94,

[0g
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adapted when sald crank is rotated to engage
the contact-pins inserted in the openings 82.
Spring mechanism (not shown) is provided
for turning the crank to its initial position
upon backward rotation thereof, while ratchet
mechanism (not shown) affords driving con-
nection between shaft 85 and a cam 109. This
cam engages a contact-spring 110, adapted
upon actuation of the cam to alternately en-
oage with contact-springs 111 and 112. A
stop 102 is also pr ovided for limiting the back-
ward rotation of the crank.

In Fig. 6 I have diagrammatically illus-
trated the method of electrically connecting
the hereinbefore-described apparatus and the
other devices well known to those skilled in
the art and commonly employed in the opera-

tion of telephone systems. 1 have illustrated

. a central station A, from which the bimetallic

20

telephone-lines 448 and 766 extend, each to
a series of substations connected therewith.
While the number of substations connected
with those lines may be indefinite, I have

" illustrated in detail the apparatus for butf one
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substation connected with each line, the cir-
cles B and B’ indicating that other substa-
tions may be similarly connected with the tele-
phone- lines. The substation connected with
line 448. and whose apparatus is diagrammat-
1cally i1lustrated in detail, may be station No.
19. The apparatus shown in detail connected
with line 766 may be that at substation No. 5.
There are provided at each of the substations
a signal-bell 119 and a generator 120, adapted
to supply an intermittent or pulsating direct
current of one polarity, and a receiver 121,
adapted to be connected in circuit only through
the condenser 122, the circuit through the re-
ceiver including the secondary of an induction-
coil 123. whose primary is connected through
the local battery 124, and a transmitter 125.
The hook-switch 126 1s provided for the ac-
commodation of the receiver 121 when not
in use, there being associated with the hook-
switch certain switch - contacts, which will
hereinafter be more fully deseribed. The line-
limbs 127 and 128 lead from the substation to
the central station, where they are connected
one with the tip-spring 129 and the other with
the sleeve-spring 130 of a line-jack 131, the
jack-springs being adapted for connection with
the tip and sleeve contacts of an answering-
plug 132 or a calling-plug 133 of an operator’s
suitable cord connecting apparatus. There
are assoclated with the tip and sleeve springs
of the jack 131 other contact-springs, whose
purpose will hereinafter more fuily appear.
Under normal conditions, such as are shown
in the drawings, there is a continuous circuit
through the tip-strand leading between the
tip-contact of the answering and calling plugs
and a continuous sleeve-strand between the
sleeve-contacts of these plugs. The usual op-
erator’s ringing and listening keys are pro-
vided, the listening-key 134 serving to con-

'¥86,429

nect the operator’stelephone set 135 in bridge
of the cord-strands. The ringing-key 136
serves to connect the ringing-generator 137
with the cord-strands leading to the calling-
plue 183. This common ringing-key 136 1s
employed only when the c&lhnw—pluw 1S 1n-
serted within the jack of a bimetallic circuit
in which the ringing-current traverses the
two metallic line—limbs.
the reason that it is frequently desirable to
connect a party-line subscriber with a sub-
scriber who has an individual line. This key
136 performs no useful function and 1s not
operated in any way when subseribers on two
party-lines are connected one with the other,

as will hereinafter be more particularly de-
scribed. The clearing-out drop 138 may be
connected in bridge of the cord-circuit, as
shown. The cord-circuit is provided, in addi-
tion to the usual listening-key and the com-
mon ringing-key, with a selective ringing-
key 139, w h}oh connects one terminal ot the
generator 137 with the sleeve-strand of the
cord-circuit and the other terminal of the gen-
erator 187 with the ground . The calhnﬁ'—
key 140 connects the automatic selector Wlth
the cord-strands leading to the calling-plug.

The releasing-key 141 serves to connect the
opemtmo-battew with the cord-strands lead-
1ing to the calhnw—pluo for the purpose of re-
IG‘LSIDU and restoring the selective apparatus
at the substations connected with a line to
their normal condition. Thereis provided at
the central station a battery or other source
of current 142, adapted to supply current for
the purpose ot operating the selective appa-
ratus. Thereis provided at the central station
Tox cach of the party-lines what may be called
a ' dummy subscriber’s selective device,” this
selecting device comprising step - bV step
fsmtchmﬂ mechanism which is 1dentical with
that hereinbefore described as installed at each
of the subseribers’ substations, the switch-arm
925 of the dummy set, however, normally rest-
ing on a hard- lubber msula,tor 143. When
ste pped forward from the normal position, the
switch-arm makes contact with a continuous
metal ring 144. Theforward movement of the
switch—arm 95 may be limited by a stop-pin
145. The line signal-lamp 146 and a serially-
connected battery 147 includes in its circuit
the ring 144, the switch-arm 25, and contacts
148 and 149, associated with the Slel’lO‘-]‘LCk
131, these contacts being normally in connec-
tion one with the otheI when the cord con-
necting-plug is not inserted within the jack.

The insertion of a plug within the jack causes
a break in the circuit between the contacts
148 and 149. The electromagnet 29 of the
dummy selective apparatus at the central sta-
tion is normally connected, by means of con-
tact-springs 150 and 151, Wlth the jack-springs
connected with the line-limbs 127 and 128.

An insertion of a cord connecting-plug with
the jack 181 causes a connection with the

It is provided for
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' contact-springs 152 and 153, whereby the con- |

nection of the electromagnet with the line-
limbs is reversed. -

The operation of a telephone system utiliz-
ing the apparatus of my invention may be de-
scribed as follows: The selective apparatus at
the substations connected with line 448 be-
ing 1n their normal position, as illustrated in
Kigs. 1 to 5, inclusive—such, for instance, as
the subscriber at station No. 19 on line 448,
desiring a connection, examines the target
busy-signal to ascertain if the line 1is not in
He then manipu-
lates his ringing-generator 120, this generator

current in which the pulsations are all in one
direction as distinguished from the well-

known alternating generators in which the !

impulses are first in one direction and then in
the reverse direction. He then removes his
telephone from its switch-hook.
ator 120 1s provided with a contact-switeh 154,
which makes a connection with the armature-
winding only when the generator is being op-
erated by means of the hand-cerank provided.
The plug 132 is normally not in the jack
131, as shown. A current therefore may be
traced from the generator 120 through the fol-
lowing circuit: from the switch 154, through
the conductor 155, to the line-limb 128, the

156, the colls of the electromagnet 29 of the
dummy mstrument at the central station, to
the conductor 157, contact-spring 150, sleeve-
spring 130, line - limb 127, conductor 158.
to the frame 20 of the selective instrument
at substation No. 19, through the frame 20
to the switch-arm 25, the contact-piece 54,

“and through conductor 159. to the other ter-
It will be noted |

minal of the generator 120. |
that the coils 31 of the electromagnets 29 at
all of the substations connected with line 448
are connected in bridge of the metallic line-
limbs, the coils 381 at substation No. 19 be-
ing connected by way of the conductors 155
and 158. The polarization of the armatures
32 of the selective apparatus at all the sub-
stations 1s 1n the same direction, and the di-
rection of the current impulses generated by
the generator 120 is such as to cause an at-
traction of the armatures 32 toward the poles
of the cores 30 of the electromaonets 29. The
consequent movement of the levers 34, if there
be any movement thereof, is in such a direc-
tion as to release the ratchet-wheel and cause
a restoration of the switch 25 to its normal
position. This effect, however, is merely in-
cidental, as when the apparatus is properly
operated all of the switches 25 will be nor-
mally in connection with their associated con-
tact-pieces 54, whereupon no releasing or res-
toration of the switches is necessary at the
time of signaling by means of the generator
120, located at any of the substations. Nor-
mally—that is, when the plug is out of the

The gener- |

R

Jjack—the polarization of the dummy instru-
ment at the central station and its direction of
connection with the line-limbs 127 and 128 are
such that the current from the generator 120,
which tends to release and restore the selective
apparatus at the substations, will cause a for-

“ward movement of the switch-arm 25 of this

dummy instrument. The number of forward

‘Impulses given the switch-arm 25 of thedummy
instrument is immaterial so long as there be
~sufficient impulses (one or more) to remove
‘the switch-arm from the insulating - block
- 143.
switch-arm 25 the following circuit through
producing an intermittent or pulsating direct |

Upon this forward movement of the

the lamp 146 may be traced: from the bat-

tery 147, through the lamp 146, to the metal

ring 144, the switch-arm 25 of the dummy in-
strument, the conductor 160, the contact 149,
the spring 148, which before the insertion of
the plug of the cord connecting apparatus
within the jacket is in electrical contact with

the contact 149, thenee through the conductor

161 to the other terminal of the battery 147.
The line signal-lamp is thereupon caused to
glow, thus giving the operator a visual signal
to Indicate that a subscriber on line 448 de-
sires a telephonic connection with some other
subscriber. Thedummy selective instrument

placed at the central station thus serves the

-purpose of the line relay, which is commonly
tip-spring 129, the contact 151, the conductor |

employed to control the illumination of a line
signal-lamp. The operator answers the sig-
nal produced by the illumination of the lamp
146 by 1nserting the calling-plug 133 within

F S

‘the answering -jack 131. The insertion of
the plug within the jack 131 causes a break
“in the contact between the contacts 148 and
149, thus interrupting the circuit through the

lamp 146, whereupon thelamp isextinguished,
Indicating that the signal has been answered
by the operator. At the same time the in-
sertion of the plug within the jack 131 changes
the direction of connection of the electromag-
nets 29 of the dummy instrument at the cen-
tral station with the line-limbs 127 and 128,

- whereupon the movements of the armature

32 of the dummy instrument are made to cor-
respond with the movementsof the armatures
32 of the selective apparatus connected in
bridge of the corresponding line. The oper-
ator thereupon manipulates her listening-
key 134 to connect her telephone set in bridge
of the cord-strands connected with the line-
imbs 127 and 128, whereupon she may con-
verse with the subscriber at substation No.
19 on line 448 over the following circuit:
from the condenser 122 at the subscriber’s
substation, through the receiver 121, the sec-
ondary winding of the induction-coil 123, the
closed contact-springs 162 and 163, associated
with the switch-hook 126, the conductor 164,
the conductor 155, the line-limb 128, tip-spring
129, the tip-strand of the cord-cireuit lead-
Ing to the tip-contact of the plug 133, the

- operator’s telephone set, the sleeve-strand of
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the cord-circult leading to the sleeve-con-

tact of plug 133, the sleeve—sprmo 130, line-

IO
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30

35

limb 1927, conductm 158, frame 20, switeh-
arm 25, COI]E‘LCt o4, ancl GOHdBHbGI 122 The
subscrlber may impress voice-currents u pon
this circuit through the condenser 122 by
means of a local circuit through the trans-
mitter and primary of the mductlon coil 123,

this local circuit including the spring 165, as-
sociated with the switch-hool{ 126 and the lo-
cal battery 124. The operator at the central
station learns from the calling subscriber,

irst, the party-number of his own substation,

(in this case No. 19.) and, secondly, the num-
ber of the substation with which the calling
subscriber desiresconnection. Supposingthe
called substation to be No. 5, the operator
first inserts a pin in hole No. 19 of the ring
81 of the automatic selector at the centr al
station. She then turns the crank 86 in the
direction indicated by arrow 100 until stopped
by the stop 102, and the crank upon release
will be 1etu1ned to its normal position. The
consequent revolution of the cam 109 causes
the intermediate contact-spring 110 to malke
contact first with the spring 112 and thereat-
ter alternately with springs 111 and 112. DBe-
fore releasing the crank 86 the operator ma-
nipulates her calling - key 140, thereupon
breaking the cord-circuit connectlon with the
plug 132 and connecting the strands of the
cord-circuit leading to pluo 133 with contact-
springs 166 and 167. During the first quar-
ter-revolution of the cam 109 the springs 110
and 112 are brought into contact with each
other, Whereupon the following circuit may

~ be traced from the spring 112 through the
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conductors 168 and 169, the battely 142, the
conductor 170, the contact-spring 166, the

sleeve-strand of the cord-circuit leading to the

sleeve-contact of plug 133, the sleeve-spring
of the jack 131, within which this plug has
been inserted, the line-limb 127, conductor
158, electromagnet-coils 31 of all the selective
apparatus connected in bridge of the line 448,
conductor 155, line-limb 128, tip-spring 129,
the tip-strand of the cord-circuit, contact-
spring 167, conductor 171, to contact-spring
110. The current-flow through this circuit 1s
in such a direction that the armatures 32 of
all the selective appfnatus are attracted to-
ward the cores 30', thereby advancing the
switch-arms 25 of all the selective apparatus
associated with line 448 through one step.
The cessation of the flow of current through
this circuit due to its interruption on account
of the break in the contact between springs
110 and 112 permits the armatures 32 and as-
sociated levers 34 to resume their intermedi-
ate p051t10n, due to the tension of the springs
42 and 43. Upon the contmued revolution of
the cam 109 connection 1s made between the
springs 110 and 111, this connection serving
to short-circuit the cord-strands leading to
the plug 133, whose contacts are connected

of the cam 129.

ed in adil
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mth the line- hmb% 127 and 128. This. cycle
of connections is repeated for each revolution
Each time there is an elec-
trical connection made between. the springs
110 and 112 a current impulse is sent over the
line and through the electromagnets 29 of the
selective apparatus in such a direction as to
cause for each impulse one forward step of
the switch-arms 25 at all of the substationscon-
nected with the party-line which is being set
up for conversation. Kach time there 1s an
electrical connection made between the spring
110 and 111 the two metallic-line-limbs are
short - circuited at the central station.
purpose of this short-circuit connection be-
tween the metallic line-limbs between suc-
ceeding current impulses through the elec-
tromagnets of the selective apparatus 1s for
the purpose of discharging any static charge
to which the line may have been sub]ected
during the preceding current impulse. I have
tound that this means for prev enting static
accumulations of electricity in the metallic
line-limbs is of great advantage in preventing
the false operation of the selpctwe or swnal-—
ing apparatus. Thereisone revolution of the
cam 109 for each hole 82 passed by the plun-
ger-connecting switch of the crank 86 and
there will be in the present instance twenty-
three current impulses sent over the metallic
line-limbs. The first of these impulses de-
snablv brings all of the switch-arms 25 to
their first position in advance of the contact-
pieces 54, there desirably being provided for
this position no hole 53 in the ring 52. Kach
succeeding impulse brings the switch-arms 25
above Succeedm@ holes in the ring 52. Sub-
station No. 19 on line 448 1s prowded with
a contact-point 55 in hole 19 in the ring 52.
Thus after twenty forward impulses of the
switech-arm 25 due to the passage of twenty
current impulses through the electromagnets
29 the switch-arms 25 at all of the substa-
tions will have been brought to a position
above the holes No. 19 in the rings 52. HKach
substation having its contact-point 55 1nsert-
Terent hole of the ring 52,there will
be but one substation (No. 19) which has its
contact - peint 55 inserted in hole No. 19.

Thus upon reaching this point the switch-arm
95 at substation No. 19 will male an electrical
connection between the.frame 20 and the 1in-
sulated metal ring 52. Before reaching its
position above the Tole No. 19 the switch-arm
95 will have successively made contact with a
contact-point 55, inserted in a preceding hole
at some one of the other substations connected
with line 448: but at the time of the closing
of the circuit between the frame 20 and the
ring 52 at substation No. 19 there will be no
similar cireuit through any other of the sub-
stations connected Wlth the same line. It will
be remembered that a pin has been inserted
by the operator within hole No. 19 in the ring

| 81 of the automatic selector at the central

The
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station. Thus a plunger switch-arm 94 upon
reaching the hole No. 19 in the ring 81 will,
in connection with the switch-arm 25, close
the following circuit through the electromag-
net 65: from the battery 142, through con-

ductor 170, contact - spring 166, the sleeve-

strand of the cord-circuit leading to the sleeve-
contact of the plug 133, sleeve-spring 130 of

the jack associated with line 448, line-limh 127,

conductor 158, frame 20, switch-arm 25, con-

tact-point 55, ring 52, through conductor 172,

connected with the insulated ring 52, electro-
magnet-coll 67, ground (x, through the ground
to the grounded conductor 173 at the central
station, ring 81, the pin inserted in hole No. 19,
the plunger 94, the crank 86,conductors168 and
169, back to the other side of the battery 142.
The current-flow through thiscireuitcausesthe
attraction of thearmature 62,thereby causinga
movement of the switch-arm 61 to make con-
nection with the spring-contact 59, the catch
74 of the detent-lever 78 springing into posi-
tion to catch and retain the telephone-con-
necting switch-arm 61 in connection with the
contact 59. It will be remembered that the
movement of the lever 73 tocatch the switch-
arm 61 will now be possible, as the cam pro-
Jection 76 will be prevented from interfering
on account of its rotation away from the nor-
mal position due to the advancement of the
ratchet-wheel 24, with which it is associated.
It will be seen that the controlling - circuit
through the electromagnet-coil 67 is jointly
controlled by a connection through the
switch-arm 25 and a connection through the
plunger 94 of the automatic selector at the
central station. A completed circuit through
the electromagnet-coil 67 can only occur when
the switch-arm 25 makes connection with the

contact-point 55 and when at the same time.

the plunger switch-arm 94 makes connection
with a pin 83, inserted in one of the holes 82
of the ring 81 of the automatic selector.
Thus while the switch-arms 25 will have sue-
cessively made contact with the contact-points
55 1nserted in one of the holes at each of the
substations connected with the line which is
being set up there will at the same time
have been no connection afforded through the
crank 86 and the plunger switch-arm 94 for
the reason that there will have been no pin in-
serted 1n any of the holes of the ring 81, cor-
responding with these other positions as-
sumed by the switch-arms 25 of the selective
apparatus at the substations. Thus while
the crank of the automatic selector returns
irom 1ts initial position to its normal posi-
tion there will have been a circuit closed
through but one electromagnet 65, where-
upon the telephone-connecting switch-arm 61
at but a single substation (substation No. 19)
will have been actuated and detained by the
catch 74. The switch-arms 25 at all of the
substations will have been removed during
this operation from their normal position in

connection with the ‘contact-pieces 54 to a
position in the neighborhood of the hole 22,
1t being assumed that there are not more than
twenty-one stations connected with the party-
line. It will be remembered that the circuit
through which the subscriber signaled the
central operator by an actuation of a genera-
tor 120 included a connection between the
contact-piece 54 and the switch-arm 25. This
connection having been broken, it is apparent
that no substation is in a condition whereby
the actuation of the generator 120 may signal
the central station or effect the release of the
selective apparatus at the substations con-
nected with the same line.
ner the circuit which was traced through the
telephone instruments of the calling substa-
tion in notifying the central operator of the
connection desired included a connection be-
tween the contact-piece 54 and the switch-arm
25.
inbefore described, there isno means by which
the other substations connected with the same
line may obtain telephonic communication
either with the central operator or with each
other. Thus there is provided a simple, effi-
cient, and very effective lock-out by reason of
which the use of the telephone party-line by

any subscriber cannot be interfered with by

any other subseriber connected with the same
party-line. The telephone-circuit for substa-
tion No. 19 may now be traced as follows: from

‘the sleeve-spring 130 of the line-jack 131,

through line-limb 127, conductor 158, frame
20, detent-lever 73, switch-arm 61, contact 59,
condenser 122, telephone-receiver 121, the sec-

ondary of the induction-coil 123, contact-

spring 162, contact-spring 163, conductor 164,
concductor 155, and line-limb 128, to the tip-
spring 129 of the line-jack at the central sta-
tion. The operator after having thus con-
nected the telephone-set of substation No. 19
of line 448 with the metallic line-limbs and

"having locked out all the other subscribers

connected with the same line thereupon re-
moves the plug 133 from the jack 131 and in-
serts the answering-plug proper, 132, within
this jack and removes the pin 83 from hole
No. 19 of ring 81. Connection heing desired
with substation No. 5 on line 766, the opera-
tor 1nserts her calling-plue 1383 in the line-
jack 131 of this line 766. She inserts a pin
83 within hole No. 5 of the ring 81. The call-
Ing key 140 is then manipulated, thus break-
1ng the connection to that part of the cord-
strands leading to the answering-plug and
connecting the springs 166 and 167, which are
the terminal springs of the automatic selector,
with the part of the cord-strands leading to
the contacts of plug 133. As has already

been described in connection with substation
No. 19 of line 448, the current impulses sent
out from the automatic selector upon the re-
tarn of the crank 86 from itsinitial to its nor-
mal position cause a step-by-step advance-

A

In thesame man-

T'his circuit having been broken, as here-
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ment of the switch-arms 25 of all the select- .

ive apparatus connected with line 766 and of
the switch-arm 25 of the dummy 1nstrument
assoclated with line 766 at the central station.
The switch-arm 25 at substation No. 5 on line
766 in passing the contact 55 in the ring 52
causes, in connection with the plunger switch-
arm 94 at the central station, the closure of a
circuit from the battery 124 through the elec-
tromagnet 65, whereupon the telephone-con-
necting switch-arm 61 is attracted. Asin the
case of the substations connected with line
448, the other substations connected with line
766 will have been locked out by this setting-
up operation, whereupon the telephone set at
substation No. 5 will alone have been con-
nected in bridge of the line-limbs 127 and 128
for the reason that a pin 83 has been 1nserted
in but the single hole No. 5 of the ring §1.
The line signal-lamp 146 associated with the
called line will not glow upon the forward
movement of theswitch-arm 25 of the dummy
instrument for the reason that the lamp-cir-
cult through contacts 148 and 149 will have
been broken by the insertion of the plug 133.
After having thuscaused the actuation of the
telephone-connecting switch-arm 61 to connect
the subscriber’s telephone set in bridge of the

‘line-limbs the operator manipulates her select-

ive ringing-key 139, whereby the ringing-gen-
erator 187 is connected in circuit through the
bell 119 at substation No. 5 on line 766 through
the following circuit: from one terminal of
the generator 137, through conductor 175, to
contact-spring 176, to the sleeve-strand of the
cord-circuit leading to the sleeve-contact of
plug 133, through sleeve-spring 130 of the
line-jack, line-limb 127 of line 766, conductor
158, frame 20, lever 73, switch-arm 61, spring
69, contact-spring 174, contact-spring 173,
through the bell 119, the ground connection
( at substation No. 5, through the ground
to the ground connection (> at the central sta-
tion, through conductor 173, to the contact-
spring 177, to contact-spring 178, and through
conductor 179 to the other terminal of the
generator 137. The alternating or intermit-
tent current traversing this circuit causes an
actuation of the signal-bell 119, whereupon
the subsecriber at substation No. 5 1s sig-
naled. The subscriber upon answering the
signal removes histelephone-receiver 121 from
the switch-hook 126, thereupon interrupting
the normally closed circuit at the substation
through the signal-bell 119 and serving to
complete the connection by way of contact-
springs 162, 163, and 165 through the sub-
seriber’s telephone set, as hereinbefore de-
seribed for substation No. 19 on line 448.
The desired subscribers now having their tele-

“phones respectively connected in circuit, the

operator restores her calling-key 140 to 1its
normal condition, thereby closing a continu-
ous circuit through the cord-strands to con-
nect the subscriber at substation No. 19 on

788,429

line 448 with substation No. 5 on line 766
for conversation. Upon the completion of
the conversation by the subscribers either
one or both replaces his receiver upon the
switch-hook 126, thereby opening the local
circuit through the transmitter, opening the
telephone-circuit through the receiver 121 and
secondary of the induction-coil 123, and clos-
ing a connection through the signal-bell 119
between the ground and the line-limb 127,
this ecircuit being traced as follews: from
the eground G, through signal-bell 119, con-
tact-spring 173, contact-spring 174, spring
69, switch-arm 61, lever 73, frame 20, to line-
limb 127, this circuit being subsequently
broken. Either subscriber may notify the
operator at the central station of the desired
disconnection by a slight rotation of the ar-
mature of the generator 120. The generator
of each of thesubscribers who have been con-
nected for conversation may be connected in
bridee of the telephone line-limbs. A discon-
nect signaling-current may be traced from the
ocnerator at substation No. 19 on line 448 as
follows: from the contact 154, through con-
ductor 155, line-limb 128, tip-spring 129, tip-
strand of the cord-circuit, through the discon-
nect-drop 138, connected in bridge of the cord-
strands, the sleeve-strand leading to the sleeve
of the plug 132, the sleeve-spring 130,the line-
limb 127, frame 20, lever 73, switch-arm 61,
contact 59, conductor 159, to the other terminal
of the generator 120. The current-flow over
this circuit causes an actuation of the supervi-
sory drop 138, thereby notifying the operator
thatthe connected lines may be restored totheir
normal condition and interconnection between
the lines removed. It will be remembered that
the connection of the generator 120 with the
line-limDbs is in such a direction that the cur-
rent impulses from this generator will tend to
release and restore the selecting apparatus at
the various substations connected with the
same line. As I may not wish to rely, how-
ever, upon this method for restoring the se-
lective anparatus at the various substations to
its normal condition, I provide, therefore, at
the central station a special releasing-key 141,
a manipulation of which causesa disconnection
with the cord-strandsleading to the answering-
plug 132 and serves to connect the battery
142 across the cord-strands leading through
the plug 133 to the line-limbs of line 766.
It will be seen that the connection of the bat-
tery 142 with the telephone-line is upon the
manipulation of the releasing-key 141 in a di-
rection the reverse of that established by a
manipulation of the calling-key 140 and the
automatic selector. Thus while the actuation
of the calling-key and the automatic selector
caused current impulses to be sent out over
the line in such a direction as to cause a for-
ward step-by-step movement of the switch-
arms 25 the manipulation of the releasing or
restoring key 141 causes a connection in the
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reverse direction with the line-limbs, where-
upon the armatures 32 of the selective appa-
ratusat the various substations connected with
a line which 1s being restored are attracted
toward the cores 30 of their electromagnets
29, whereupon their levers 34 are actuated to
disengage the pawls 35 and 36 from the ratchet-
waeels 24, whereupon the springs 28 cause a
restoration of the switch-arms 25 to their nor-
mal position in connection with the contact-
pieces 54. In the same mannerthe switch-arm
25 of the dummy instrument at the central
station, connected with line 766, is restored
to 1ts normal position above the hard-rubber
insulator 143. The operator thereupon re-
moves the plug 133 from the jack connected
with line 766 and also removes the plug 182

from the line associated with the line 448. Tn |

order to restore the selective apparatus con-
nected with line 448 to its normal position. the
operator then inserts the calling-pluge 133
within the line-jack associated with this line
and manipulates her releasing-key 141 to con-

nect the terminals of the battery 142 across the

line-limbs 127 and 128 of line 448, whereupon
the flow of current through the associated
electromagnets 29 causes the attraction of the

~armatures 32 toward the cores 30, thereby dis-
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engaging the pawls 35 and 86 from the ratchet-
wheels 24 to permit the restoration of the
switch-arms 25 to their normal positionin con-
nection with the contact-pieces 54. The re-
moval of the calling-plug 133 from the line-
jack associated with line 448 completes the
operation, whereupon the connected lines are
In connection either to transmita calling-sigo-
nal to the central station or to be set up for

the purpose of signaling and telephonidally:
connecting any of the substations ,on'fﬁ?el-‘l?iﬁéi“

One of the provisions of my inPértioRds ‘a
positive signal to notify the operator: i case
of her failure to restore a line to its riormal
condition before removing the plug of her
cord connecting apparatus from the line-jack.
It will be remembered that upon setting up a
line for conversation and lockout purposes the
switch-arm 25 of the dummy instrument at
the central station is stepped around to make
electrical connection with the metal ring 144.
The proper restoration of the line to its nor-
mal condition causes the restoration of the
switch-arm 25 of this dummy instrument to
1ts position in connection with the insulated
block 143, whereupon the removal of the plug
from the jack cannot cause the illumination
of the lamp 146; but in case the plug is re-
moved from the jack without first having re-
stored the switch 25 to its normal position in
connection with the insulating-block 148 there
will upon the removal of the plug from the
jack be a closed circuit through the lamp 148,
this circuit being traced through the connec-
tion between the ring 144 and the switch-arm
20 and through the connection between the
contacts 148 and 149. The illumination of

O

this lamp 146 upon the removal of a plug from
the associated jack gives the operator a posi-
tive signal to indicate that she has not pre-
viously restored the line to its normal condi-
tion. Upon noting the illumination of the
lamp 146, therefore, the operator again in-
serts her calling-plug 133 and manipulates her
releasing-key 141 to restore the selective ap-
paratus to 1ts normal condition.

I, as may frequently happen, a connection
1s desired between a substation on any one
party - line with another substation on the
same party-line, the operator upon ascertain-
g by telephonic communication with the
calling subscriber the number of the substa-
tion with which he desires connection inserts
two pins within the ring 81 of the automatic
selector.  One of the pinscorresponds in the

number of the hole within which it is inserted
with the party number of the calling substa- |

tion, and the other pin corresponds in the
number of the hole within which it is inserted
with the party number of the called substa-
tion. The calling-plug 183 of her cord con-
necting apparatus being inserted in the line-
jack 181, associated with the given party-line,
the operator manipulates her calling-key 140
and thereupon rotates the crank 86 of the au-
tomatic selector into its initial position near
the stop 102. Upon releasing the crank 86 cur-
rent impulses are sent over the given party-
line, there being a circuit established through
the electromagnet 65 of the calling-substation
as the plunger switch-arm 94 makes electrical
connection with the pin 83, inserted in the cor-
responding hole of the ring 81, and there being
a circuit established through the electromag-
net 65 at the called substation as the plunger
switch-arm 94 passes the pin inserted in the
hole corresponding in number with the number
of the called party. Thus the energization of
the electromagnets 65 at both the calling and
called substations will cause an actuation of the
telephone connecting switch-arms 61 to con-
nect the telephone instruments at both the
calling and the called substations in bridge of
the same bimetallic partv-line. As in the
case of the setting-up operation hereinbefore
more particularly deseribed all the other sub-
stations on the same party-line will have been
locked out by the removal of their switches
25 from the normal contact-pieces 54, where-
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upon the conversation between the proper

calling and called subscribers may not be in-
terfered with by other subscribers connected
on the same line. In the same manner the
central operator may connect at the same time

any number or indeed all of the telephone

sets at all of the substations on any one line
in bridge of the bimetallic line-limbs. Thus
the central operator may communicate simul-
taneously with all of the subscribers on any
one line, or any one subscriber may simul-
taneously talk to all the other subscribers

| connected on the same line.
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If for any reason the actuation of the re-
leasing-key 141 has failed to properly restore
some one or any of the switches 25 to their
proper normal position, the subsequent ac-
tuation of a generator 120 in attempting to
sional the central operator will cause an 1m-
pulse to flow through the electromagnets 29
to causea restoration of the associated switches
95 to their normal position before the suec-
ceeding setting-up operation will have been be-
oun by the central operator. 1f forany reason
the switch 25 at some one substation shall
have got out of synchronism or step with the
switches 25 at all the other substations onthe
same party-line,no serious difficulty can ensue,
and the proper operation of the line will not
be affected except that 1t may happen that
two subscribers will be signaled when 1t was
intended that only one subscriber should be
sionaled, and, furthermore, each time the

party-line is restored to its normal condition

by an actuation of the releasing-key 141 or
by an operation of the generator 120, the
switches 25 at all of the substations will be
returned to their normal positions in elec-
trical connection with the contact-pieces 54.
This feature of the operation of my inven-
tion is a great improvement over selective
party - line systems heretofore proposed in
which it has been necessary to send a line-
man or repairman from the central station to
some or all of the substations to set the step-
by-step mechanism properly in synchronism
if for any reason due to defective operation
the exact and proper step-by-step and syn-
chronous relation between the step-by-step
mechanisms at the various substations shall
have been interfered with.

It will be seen that my invention provides
means whereby the central operator may by
a single or by repeated manipulations of her
releasing-key 141 establish the proper syn-
chronous and in step relation of the selective
apparatus in case this relation should for any
reason be interfered with.

Ior purposes of simplicity in explanation 1
have herewith illustrated and described a form
of cord connecting apparatus more particu-
larly designed for use in answering calls com-
ing in over single lines and for calling and
sionaling substations connected with party-
lines such as herein deseribed.

By means well understood by those skilled
in the art cord connecting apparatus may be
provided such that the reversal of the plugs,

as hereinbefore described, may be dispensed |

with, suitable keys being provided 1n such in-
stances, whereby the automatic selector may
be connected either with the answering or
with the calling plug, as desired.

While I have herein shown and described
one preferred embodiment of my invention,
it will be apparent that many modifications
may be employed without departing from the
I do not, therefore, wish to
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limit myself to the precise disclosures herein
set forth; but, | o

Having described my invention, 1 claim as
new and desire to secure by Letters Patent—

1. Inadeviceof the classdeseribed, the com-
bination with the electromagnet 29, of the po-
larized pivoted armature 32, the lever 34,
the pin 46, springs 42 and 43 adapted upon a
deénergization of sald electromagnet to re-
turn said lever to its normal intermecdiate po-
sition, and a spring 44 adapted upon a deflec-
tion of spring 43 to act in conjunction there-
with.

9. Inadeviceof the class described, the com-
bination with the electromagnet 29, of the po-
larized pivoted armature 32, the lever 34,
the pin 46, springs 42 and 43 adapted upon a
deénergization of sald electromagnet to re-
turn said lever to its normal intermediate po-
sition, pin 47 adapted to limit the movement
of said springs, and a spring 44 adapted upon
a deflection of spring 43 to act in conjunction
therewith.

3. Inadeviceof the class described, the com-
bination with the electromagnet 29, of the piv-
oted armature 32, the lever 34, the pin 46,
springs 42 and 43 adapted upon a deénergiza-
tion of said electromagnet to return said le-
ver to its normal intermediate position, and
a spring 44 adapted upon a deflection of spring
43 to act in conjunction therewith.

4. Inadeviceof theclassdescribed, the com-
bination with the electromagnet 29, of the piv-
oted armature 32, the lever 34, the pin 46,
springs 42 and 43 adapted upon a deénergiza-
tion of said electromagnet to return said lever
to its normal intermediate position, pin 47

adapted to limit the movement of said springs,

i N

ang ia. spring 44 adapted upon a detlection of
spring, 4840 act in conjunction therewith.

5., In adevice of the class described, the com-
bination with the electromagnet 29, of the po-
larized pivoted armature 32, the lever 34,
spring mechanism adapted upon a deénergiza-
tion of said electromagnet to return said lever
to its normal intermediate position, a rotata-
bly-mounted ratchet-wheel 24, a spring 28
tending to cause a backward rotation of said
ratchet-wheel, a pawl 35 on said lever adapted
normally to engage said ratchet-wheel, a rel-
atively stationary pawl 36 adapted normally
to engage said ratchet-wheel to prevent a back-
ward rotation thereof, means whereby the pas-
sage of an electric current through said elec-
tromagnet in one direction causes said pawl
35 to engage sald ratchet-wheel to cause a tor-
ward rotation thereof, means whereby the pas-
sage of an electric current through said elec-
tromagnet in the reverse direction causes said
pawls to disengage said ratchet- wheel and
means for allowing actuation ot said ratchet-
wheel only upon actuation of said lever.

6. Inadeviceof theclassdescribed, the com-
bination with the electromagnet 29, ot the po-

larized pivoted armature 32, the lever 34, a
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rotatably-mounted ratchet-wheel 24, a Spring
28 tending to cause a backward rotation of

sald ratchet-wheel, a pawl 35 on said lever
adapted normally to engage said ratchet-

wheel, a relatively stationary paw! 36 adapted

normally to engage said ratchet-wheel to pre-
vent a backward rotation thereof, means
whereby the passage of an electric current
through said electromagnet in one direction
causes sald pawl 35 to engage said ratchet-
wheel to cause a forward rotation thereof,
means whereby the passage of an electric cur-
rent through said electromagnet in the reverse
direction causes said pawls to disengage said
ratchet-wheel and means for preventing rota-
tion of said ratchet-wheel except when said
lever is actuated.

7. Inadevice of the class described, the com-
bination with the electromagnet 29, of the po-
larized pivoted armature 32, the lever 34,
spring mechanism adapted upon a deénergiza-
tion of said electromagnet to return said lever
toitsnormal intermediate position,arotatably-
mounted ratchet-wheel 24, a pawl 385 on said
lever adapted normally to engage said ratchet-
wheel, a relatively stationary pawl 36 aclapted
normally to engage said ratchet-wheel to pre-
vent a backward rotation thereof, means
whereby the passage of an electric current
through said electromagnet in one direction
causes sald pawl 35 to engage said ratchet-
wheel to cause a forward rotation thereof,
means whereby the passage of an electric cur-
rent through said electromagnet in the reverse
direction causes said pawls to disengage said
ratchet-wheel and means for preventing for-
ward actuation of said ratchet-wheel except
upon actuation of said lever.

8. Inadeviceof the classdeseribed, the com-
bination with the electromagnet 29, of the po-
larized pivoted armature 382, the lever 34, a
rotatably-mounted ratchet-wheel 24, a pawl 35
on said lever adapted normally to engage said
ratchet-wheel, a relatively stationary pawl 36
adapted normally toengage said ratchet-wheel
to prevent a backward rotation thereof, means
whereby the passage of an electric current
through said electromagnet in one direction
causes said pawl 35 to engage said ratchet-
wheel to cause a forward rotation thereof,
means whereby the passage of an electric cur-
rent through said electromagnet in the reverse
direction causes said pawls to disengage said
ratchet-wheel and means normally preventing
said ratchet-wheel from being rotated.

9. Inadeviceof the classdescribed, the com-
bination with the electromagnet 29, of the po-
larized pivoted armature 32, the lever 34,
spring mechanism adapted upon a deénergi-
zation of said electromagnet to return said
lever to its normal intermediate position, a

- rotatably-mounted ratchet-wheel 24, a Spring

28 tending to cause a backward rotation of
sald ratchet-wheel, a pawl 35 on said lever

adapted to engage said ratchet-wheel, a rela- |

L1

tively stationary pawl 36 adapted to engage
sald ratchet-wheel to prevent a backward ro-
tation thereof, means whereby the passage of
an electric current through said electromagnet
1n one direction causes said pawl 85 to engage
said ratchet-wheel to cause a forward rotation
thereof, means whereby the passage of an
electric carrent through said electromagnet
1n the reverse direction causes said pawls to
disengage said ratchet-wheel and means for
preventing actuation of said ratchet- wheel
when said lever is in its normal position.

10. In a device of the class described, the
combination with the electromagnet 29, of the
polarized pivoted armature 32, the lever 34. a
rotatably-mounted ratchet-wheel 24, a Spring
23 tending to cause a backward rotation of
sald ratchet-wheel, a pawl 35 on said lever
adapted to engage said ratchet-wheel, a rela-
tively stationary pawl 36 adapted to engage
said ratchet-wheel to prevent a backward ro-

75

30

tation thereof, means whereby the passage of

an electric current through said electromag-
net in one direction causes said pawl 35 to
engage sald ratchet-wheel to cause a forward
rotation thereof, means whereby the passage
of an electric current through said electro-
magnet In the reverse direction causes said
pawls to disengage said ratchet- wheel and
means for preventing actuation of said ratchet-
wheel until said lever is actuated.

11. In a device of the class described, the
combination with the electromagnet 29. of the

polarized pivoted armature 32, the lever 34.
spring mechanism adapted upon a deénergi-
zation of said electromagnet to return said le-
ver to its normal intermediate position, a rota-
tably-mounted ratchet-wheel 24, a spring 28
tending to cause a backward rotation of said
ratchet-wheel, a pawl 35 on said lever acapted
normally to engage said ratchet-wheel, a rela-
tively stationary pawl 36 adapted normally
to engage said ratchet-wheel to prevent a
backward rotation thereof, means whereby
the passage of electric currents through said
electromagnet in one direction causes said
pawl to engage said ratchet-wheel to cause a
step-by-step forward rotation thereof, means
whereby the passage of electric currents
through said electromagnet in the reverse dj-
rection causes said pawls to disengage said
ratchet - wheel and means for locking said
ratchet-wheel when said lever is in its inter-
mediate normal position.

12. In a device of the class described, the.

combination with the electromagnet 29, of the
polarized pivoted armature 32, the lever 34, a
rotatably-mounted ratchet-wheel 24, a spring
28 tending to cause a backward rotation of
sald ratchet-wheel, a pawl 35 on said lever
adapted normally to engage said ratchet-
wheel, a relatively stationary pawl 36 adapted
normally to engage said ratchet-wheel to pre-
vent a backward rotation thereof, means
whereby the passage of electric currents
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through said electromagnet in one direction
causes said pawl 35 to engage said ratchet-
wheel to cause a step-by-step forward rota-
tion thereof, means whereby the passage of
electric currents through said electromagnet
in the reverse direction causes said pawls to
disengage sald ratchet-wheel and means for
normally preventing a forward rotation of
said ratchet-wheel.

18. In a device of the class described, the
combination with the electromagnet 29, of
the polarized pivoted armature 32, the lever
34, spring mechanism adapted upon a deén-
ergization of said electromagnet to return
said lever to its normal intermediate posttion,
a rotatably-mounted ratchet-wheel 24, aspring
98 tending to cause a backward rotation of
said ratchet-wheel, a pawl 35 on sald lever
adapted to engage said ratehet-wheel, a rela-
tively stationary pawl 36 adapted to engage
said ratchet-wheel to prevent a backward ro-
tation thereof, means whereby the passage of
electric currents through said electromagnet
in one direction causes said pawl 35 to en-
oage said ratchet-wheel to cause a step-by-
step forward rotation thereof, means whereby
the passage of electric currents through said
electromagnet in the reverse direction causes
said pawls to disengage said ratchet-wheel
and means for locking said ratchet-wheel when
said lever is 1n its normal position.

14. In a device of the class deseribed, the
combination with the electromagnet 29, of the
polarized pivoted armature 32, the lever 34, a
rotatably-mounted ratchet-wheel 24, a spring
98 tending to cause a backward rotation of
said ratchet-wheel, a pawl 35 on said lever
adapted to engage said ratchet-wheel, a rela-
tively stationary pawl 36 adapted to engage
said ratchet-wheel to prevent a backward ro-
tation therecof, means whereby the passage of
electric currents through sald electromagnet
in one direction causes said pawl 85 to engage
said ratehet-wheel to cause a step-by-step for-
ward rotation thereof, means whereby the
nassage of electric currents through said elec-
tromagnet in the reverse direction causes sald
pawls to disengage said ratchet - wheel, and
means tfor normally preventing the forward
rotation of said ratchet-wheel.

15. In a device of the class described, the
combination with the electromagnet 29, of a
polarized pivoted armature 32, the lever 34,
spring mechanism adapted upon a deénergiza-
tion of said electromagnet to return said lever
to its normal position, a rotatably-mounted
ratchet-wheel 24, a spring 28 tending to cause
a backward rotation of said ratchet-wheel, a
pawl 35 on said lever adapted normally to
engage sald ratchet-wheel, means whereby the
passage of electric currents through said elec-
tromagnet in one direction causes said pawl
35 to engave said ratchet-wheel to cause a
step-by-step forward rotation thereot, means

whereby the passage of an electric current !
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through said electromagnet in a reverse direc-

tion causes said pawl to disengage said ratchet-
wheel, and means for locking said ratchet-
wheel when said lever is in its normal position.

16. In a device of the class described, the
combination with the electromagnet 29, of a
polarized pivoted armature 32, the lever 34,
spring mechanism adapted upon a deénergiza-
tion of said electromagnet to return said lever
to its normal position, a rotatably - mounted
ratchet-wheel 24, a spring 28 tending to cause
a backward rotation of said ratchet-wheel, a
pawl 35 on said lever adapted to engage said
ratchet-wheel, means whereby the passage of
electric currents through said electromagnet
in one direction causes said pawl 35 to engage
said ratchet-wheel to cause a step-by-step for-
ward rotation thereof, means whereby the
passage of an electric current through said
electromagnet in a reverse direction causes
said pawl to disengage said ratehet-wheel, and
means for normally preventing a forward ro-
tation of said ratchet-wheel.

17. In a device of the class described, the
combination with the electromagnet 29, of a
polarized pivoted armature 32, the lever 34,
spring mechanism adapted upon a deénergiza-
tion of said electromagnet to return said lever
to its normal position, a rotatably - mounted
ratchet-wheel 24, a spring 28 tending to cause
a backward rotation of said ratchet-wheel, a
pawl 35 on sald lever adapted normally to en-
oage said ratchet-wheel, means whereby the
passage of an electric current through said
clectromagnet in one direction causes said
pawl 85 to engage said ratchet-wheel to cause
a forward rotation theréof, means whereby
the passage of an electric current through said
electromagnet in a reverse direction causes
said pawl to disengage said ratchet-wheel, and
automatic means for preventing actnation of
said ratchet-wheel when said lever 1s 1n 1ts
normal position. |

18. In a device of the class described, the
combination with the electromagnet 29, of a

- polarized pivoted armature 32, the lever 34,

spring mechanism adapted upon a deénergiza-
tion of said electromagnet to retuin said lever
to its normal position, a rotatably-mounted
ratchet-wheel 24, a spring 28 tending to cause
a backward rotation of said ratchet-wheel, a
pawl 85 on said lever adapted to engage said
ratchet-wheel, means whereby the passage ot
electric currents through said electromagnet
in one direction causes said pawl 35 to engage
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said ratchet-wheel to cause a forward rotation

thereof, means whereby the passage of an elec-
tric current through said electromagnet in a
reverse direction causes sald pawl to disen-
oage said ratchet-wheel, and automatic means
for normally preventing forward rotation of
salid ratchet-wheel.

19. In a device of the class described, the
combination with the electromagnet 29, of a
polarized pivoted armature 32, the lever 34, a
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rotatably-mounted ratchet-wheel 24, a spring
28 tending to cause a backward rotation of said
ratchet-wheel, a paw! 35 on said lever adapted
normally to engage said ratchet-wheel, means
whereby the passage of electric eurrents
through said electromagnet in one direction
causes said paw!l 35 to engage said ratchet-
wheel to cause a step-by-step forward rota-
tion thereof, means whereby the passage of
an electric current through said electromag-
net in a reverse direction causes said pawl to
disengage said ratchet-wheel, and means for
allowing rotation of sald ratchet-wheel onlv
after actuatmn of said lever.

- 20. In a device of the class described, the
combination with the electromagnet 29, of a
polarized pivoted armature 32, the lever 34, a
rotatably-mounted ratchet-wheel 24, a spring
28 tending to cause a backward rotation of said
ratchet-wheel, a pawl 35 on said lever adapted
to engage sald ratchet-wheel, means whereby
the passage of electric currents through said
electromagnet in one direction causes said
pawl 85 to engage said ratchet-wheel to cause
a forward rotation thereof, means whereby the
passage of an electric current through said
electromagnet 1n a reverse direction causes
sald pawl to disengage said ratchet-wheel,
means for normally preventing rotation of

sald ratchet-wheel, and means upon actuation

of said lever for allowing rotation of said
ratchet-wheel.

21. In a device of the class described, the
combination with the electromagnet 29, of the
polarized pivoted armature 32, the lever 34,
spring mechanism adapted nupon a deénergiza-
tion of said electromagnet to return said lever
to 1ts normal 1ntermediate position, a rotata-
bly - mounted ratchet-wheel 24, a spring 28
tending to cause a backward rotation of said
ratchet- wheel, a pawl 35 on said lever adapted
normally to engage said ratchet-wheel, an ad-
justable stop-screw 51 to limit the motion of
sald pawl 35, a relatively stationary pawl 36
adapted normally to engage said ratchet-wheel
to prevent a backward rotation thereof, means
whereby the passage of an electric current

- through said electromagnet in one direction

causes said pawl 35 to engage sald ratchet-
wheel to cause a forward rotation thereof,
means whereby the passage of an electric cur-
rent through said electromagnet in the reverse
direction causes said pawls to disengage said
ratchet-wheel, means for normally lochmwsmd
ratchet - wheel against forward rotation, and
means upon actuation of said lever for releas—
ing said ratchet-wheel.

22. In a device of the class described, the

combination with the electromagne: 29, of the

polarized pivoted armature 32, the lever 34,
a rotatably-mounted ratchet-wheel 24, a pawl
35 on sald lever adapted normally to engage
said ratchet-wheel, an adjustable stop-screw
51 to limit the motion of said pawl 35, a rela-
tively stationary pawl 36 a,dapted normally to

engage sald ratchet-wheel to prevent a back-
ward rotation thereof, means whereby the
passage of an electrm current through said
electromagnet in one direction causes said
pawl 35 to engage said ratchet-wheel to cause
a forward rotation thereof, means whereby
the passage of an electric current through
said electr omagnet In the reverse dlrectlon
causes said pawls to disengage said ratchet-
wheel, said ratchet-wheel bemﬂ' normally pre-
vented from forward rotation. and automatic
means for releasing said ratchet-wheel upon
actuation of said lever.

23. In a device of the class described, the
combination with the electromagnet 29, ot the
polamzed pivoted armature 32, “the lever' 34,
spring mechanism adapted upon a deenermza—
tion of said electromagnet to return said lever
to 1ts normal inter medute position, a rotata-
bly-mounted ratchet-wheel 24, a spring 28
tending to cause a backward rotation of said
ratchet- wheel, a pawl 35 on said lever adapted
to engage said ratchet-wheel, an adjustable
stop-screw 51 to limit the motion ot said pawl
35,arelativelystationary pawl36adaptedtoen-
gage said ratchet-wheel to prevent a backward
rotation thereof, means whereby the passage
of an electric current through said electro-
magnet 1n one direction causes said pawl 35 to
engage sald ratchet-wheel to cause a forward
rotation thereof, means whereby the passage
of an electric current through said electro-
magnet in the reverse duec_tlon causes sald
pawls to disengage said ratchet-wheel, lock-
Ing means for normally preventing forward
rotation of said ratchet-wheel, and automatic
means associated with said lever for releasing
sald ratchet-wheel upon actuation of said lever.

24. In a device of the class deseribed, the
combination with the electromagnet 29, of the
polarized pivoted armature 32. the lever 34,
arotatably-mounted ratchet. fwheel 24, a spring
28 tending to cause a backward rotation of
sald ratchet-wheel, a pawl 35 on sald lever
adapted to engage said ratchet-wheel, an ad-
justable stop-serew 51 to limit the motion of
sald pawl 35, a relatively stationary pawl 36
adapted to engage said ratchet-wheel to pre-
vent a backward rotation thereof, means
whereby the passage of electric currents
through said electromagnet in one direction
causes sald pawl 35 te engage sald ratchet-
wheel to cause a step-by-step forward rota-
tion thereof, means whereby the passage of
electric cur rents through sald electromagnet
in the reverse direction causes saldl mwls to
disengage sald ratchet-wheel, locking means
tor normally preventing forward rotation of
sald ratchet-wheel, and automatic means as-
sociated with said lever for releasing said
ratchet-wheel upon actuation of said lever.

25. In a device of the class described, the
combination with the electromagnet 29, of 3]
polarized pivoted armature 32, the lever 34,
spring mechanism adapted upon a decneroua—
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tion of said electromagnet to return said le-
ver to its normal position, a rotatably-mount-
ed ratchet-wheel 24, a spring 28 tending to
cause a backward rotation of said ratchet-
wheel, a pawl 35 on said lever adapted nor-
mally to engage said ratchet-wheel, an adjust-
able stop-screw 51 to limit the motion of said
pawl 35, means whereby the passage of elec-
tric currents through said electromagnet in
one direction causes said pawl 35 to engage
sald ratchet-wheel to cause a step-by-step for-
ward rotation thereof, means whereby the pas-
sage of an electric current through said elec-
tromagnet 1n a reverse direction causes said
pawl to disengage said ratchet-wheel, means
for normally locking said ratchet - wheel
agalnst rotation, and automatic means actu-
ated upon actuation of said lever for releas-
ing sald ratchet-wheel.

26. In a device of the class described, the
combination with the electromagnet 29, of a
polarized pivoted armature 32, the lever 34,
arotatably-mounted ratchet-wheel 24, aspring
28 tending to cause a baclkward rotation of said
ratchet-wheel, a pawl 35 on said lever adapt-
ed to engage said ratchet-wheel, an adjustable
stop-serew 51 to hmit the motion of said pawl
35, means whereby the passage of electric cur-
rents through said electromagnet in one di-
rection causes sald pawl 35 to engage said
ratchet - wheel to cause a forward rotation
thereof, means whereby the passage of an
electric current through said electromagnet in
a reverse direction causes said pawl to disen-
gage sald ratchet-wheel, said ratchet- wheel
being normally locked against rotation, and
means whereby actuation of said lever auto-
matically effects the release of sald ratchet-
wheel.

27. In a device of the class described, the
combination with the electromagnet 29, of the
polarized pivoted armature 32, the lever 34,
arotatably-mounted ratchet-wheel 24, aspring
28 tending to cause a backward rotation of said
ratchet-wheel, a pawl 35 on said lever adapt-
ed normally to engage said ratchet-wheel, a
relatively stationary pawl 36 adapted nor-
mally to engage said ratchet-wheel to prevent
a backward rotation thereof, means whereby
the passage of an electric current throuch
said electromagnet in one direction causes said
paw] 35 to engage said ratchet-wheel to cause
aforward rotation thereof, means whereby the
passage of an electric current through said
electromagnet 1n the reverse direction causes
sald pawls to disengage sald ratchet-wheel.

detent mechanism normally acting to prevent

a forward rotation ot said ratchet-wheel, and
means whereby an actuation of sald armature
to cause a forward step of said ratchet-wheel
causes a release of sald detent mechanism.
28. In a device of the class described, the
combination with the electromagnet 29, of the
polarized pivoted armature 32, the lever 34,

i
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arotatably-mounted ratchet-wheel 24,4 spring
28 tending to cause a backward rotation of
said ratchet-wheel, a pawl 35 on said lever
adapted to engage said ratchet-wheel, a rela-
tively stationary pawl 36 adapted to engage
sald ratchet-wheel to prevent a backward ro-
tation thereof, means whereby the passage of
an electric current through said electromag-
net in one direction causes said pawl 35 to en-
oage sald ratchet-wheel to cause a forward
rotation thereof, means whereby the passage
of an electric current through said electro-
magnet in the reverss direction causes said
pawls to disengage said ratchet-wheel, detent
mechanism normally acting to prevent a for-
ward rotation of said ratchet-wheel, and means
whereby an actuation of said armature to
cause a forward step of said ratchet-wheel
causes a release of said detent mechanism.
29. In a device of the class described, the
combination with the electromagnet 29, of the
polarized pivoted armature 32, the lever 34,
arotatably-mounted ratchet-wheel 24, aspring
28 tending to cause a backward rotation of
sald ratchet-wheel, a pawl 35 on said lever

adapted normallytoengagesaid ratchet-wheel,

a relatively stationary pawl 36 adapted nor-
mally to engage said ratchet-wheel to prevent
a backward rotation thereof, means whereby
the passage of electric currents through said
electromagnet in one direction causes said
pawl 35 to engage said ratchet-wheel to cause
a step-by-step forward rotation thereof, means
whereby the passage of electric currents
through said electromagnet in the reverse
direction causes sald pawls to disengage said
ratchet-wheel, detent mechanism normally
acting to prevent a forward rotation of said
ratchet-wheel, and means whereby an actua-
tion of said armature to cause a forward step
of said ratchet-wheel causes a release of said
detent mechanism.

30. In a device of the class described, the
combination with the electromagnet 29, of a
polarized pivoted armature 32, the lever 34,
spring mechanism adapted upon a deénergiza-
tion of said electromagnet to returnsaid lever
to 1ts normal position, a rotatably-mounted
ratchet-wheel 24, a spring 28 tending to cause
a backward rotation of said ratchet-wheel, a
pawl 35 on said lever adapted to engage said
ratchet-wheel, means whereby the passage of
electric currents through said electromagnet
in one direction causes said pawl 35 to engage
sald ratchet-wheel to cause a step-by-step for-
ward rotation thereof, means whereby the
passage of an electric current through said
electromagnet in a reverse direction causes
sald pawl to disengage said ratchet-wheel, de-
tent mechanism normally acting to prevent
a forward rotation of said ratchet-wheel, and
means whereby an actuation of said armature
to cause a forward step of said ratchet-wheel
causes a release of said detent mechanism.
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31. In a device of the class described, the
combination with the electromagnet 29, of the
polarized pivoted armature 32, the lever 34,
spring mechanism adapted upon a deénergi-
zation of said electromagnet to return said
lever to its normal intermediate position, a
rotatably-mounted ratchet-wheel 24, a spring
28 tending to cause a backward rotation of
sald ratchet-wheel, a pawl 35 on said lever
adapted to engage said ratchet-wheel, an ad-
justable stop-secrew 51 to limit the motion of
said pawl 35, a relatively stationary pawl 36
adapted to engage said ratchet-wheel to pre-
vent a backward rvotation thereof, means
whereby the passage of an electric current
through said electromagnet in one direction
causes sald pawl 35 to engage said ratchet-
wheel to cause a forward rotation thereof,
means whereby the passage of an electric cur-
rent through said electromagnetin the reverse
direction causes said pawls to disengage said
ratchet - wheel, detent mechanism normally
acting to prevent a forward rotation of said
ratchet-wheel, and means whereby an actua-
tion of said armature to.cause a forward step
of said ratchet-wheel causes a release of said
detent mechanism.

32. In a device of the class described, the
combination with the electromagnet 29, of a
polarized pivoted armature 32, the lever 34. a
rotatably-mounted ratchet-wheel 24, a spring
28 tending to cause a backward rotation of
sald ratchet-wheel, a pawl 35 on said lever
adapted to engage said ratchet-wheel, an ad-
justable stop-secrew 51 to limit the motion of
said pawl 35, means whereby the passage of
electric currents through said electromagnet
in one direction causes said pawl 85 to engage
sald ratchet-wheel to cause a forward rota-
tion thereof, means whereby the passage of
an electric current through said electromag-
net in a reverse direction causes said pawl to
disengage said ratchet-wheel, detent mechan-
1sm normally acting to prevent a forward ro-
tation of said ratchet-wheel, and means where-
by an actuation of said armature to cause a
forward step of said ratchet-wheel causes a
release of said detent mechanism.

33. In a device of the class described, the
combination with the electromagnet 29, of the
polarized pivoted armature 32, the lever 84,
spring mechanism adapted upon a deénergi-
zation of said electromagnet to return said
lever to its normal intermediate position. a
rotatably-mounted ratchet-wheel 24, a spring
28 tending to cause a backward rotation of
sald ratchet-wheel, a pawl 35 on said lever
acdapted normally to engage said ratchet-

- wheel, an adjustable stop-screw 51 to limit the

motion of said pawl 35, a relatively station-
ary pawl 36 adapted normally to engage said
ratchet-wheel to prevent a backward rotation
thereof, means whereby the passage of elec-
tric currents through said electromagnet in

one direction causes said pawl 35 to engage
sald ratchet-wheel to cause a forward step-
by-step rotation thereof, means whereby the
passage of an electric current through said
electromagnet-in the reverse direction causes
sald pawls to disengage said ratchet- wheel
to permit the backward rotation thereof due
to the tension of said spring 28, an arm 26
mounted to rotate with said ratchet-wheel, a
stop-pin acting in conjunction with said arm
to limit the backward rotation of said ratchet-
wheel, a detent adapted normally to catch and
detain said arm when in engagement with said
stop-pin, and means whereby said detent is
tripped upon an energization of said electro-
magnet to cause a forward rotation of said
ratchet-wheel, thereby releasing said arm 26
to permit a forward rotation of said ratchet-
wheel.

34. In a device of the class described, the
combination with the electromagnet 29, of the
pivoted armature 82, the lever 34, a rotatably-
mounted ratchet-wheel 24, a spring 28 tending
to cause a backward rotation of said ratchet-
wheel, a pawl 35 on said lever adapted to en-
gage sald ratchet-wheel, a relatively station-
ary pawl 36 adapted to engage said ratchet-
wheel to prevent a backward rotation there-
of, means whereby the passage of an eleciric
current through said electromagnet in one di-
rection causes said pawl 85 to engage said
ratchet - wheel to cause a forward rotation
thereof, means whereby the passage of an
electric current through said electromagnet
In a reverse direction causes said pawls to dis-
engage sald ratchet-wheel to permit a back-

ward rotation thereof, an arm 26 mounted to.

rotate with said ratchet-wheel, a stop-pin 27
acting 1n conjunction with said arm to limit
the backward rotation of said ratchet-wheel,
a detent adapted normally to cateh and detain
said arm when in engagement with said stop-
pin 27, and means whereby said detent is
tripped upon a movement of said lever to
cause the forward rotation of said ratchet-
wheel.

35. In a device of the class described, the
combination with the electromagnet 29, of the
pivoted armature 32, the lever 34, a rotatably-
mounted ratchet-wheel 24, a spring 28 tend-
ing to cause a backward rotation of said
ratchet-wheel, a pawl 35 on said lever adapted
to engage said ratchet-wheel, means whereby
the passage of an electric current through
sald electromagnet in one direction causes said
pawl 35 to engage said ratchet-wheel to cause
a forward rotation thereof, means whereby
the passage of an electric current through
sald. electromagnet in a reverse direction
causes sald pawls to disengage said ratchet-
wheel to permit a backward rotation thereof,
an arm 26 mounted to rotate with said ratchet-
wheel, a stop-pin 27 acting in conjunction
with said arm to limit the backward rotation
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of said ratchet-wheel, a detent adapted nor- ! tuation of said ratchet-wheel, means for lock- 65

mally to catch and detain said arm when in

engagement with said stop-pin 27, and means
whereby said detent is tripped upon a move-
ment of said lever to cause the forward rota-
tion of sald ratchet-wheel.

36. In a device of the class described, the

k |

combination with the electromagnet 29, of the

- polarized pivoted armature 32, the lever 34, a

rotatably-mounted ratchet-wheel 24, a spring
28 tending to cause a backward rotation of
said ratchet-wheel, a pawl 35 on said lever
adapted normally to engage said ratchet-
wheel, arelatively stationary pawl 36 adapted
normally to engage said ratchet-wheel to pre-
vent a backward rotation therecof, means
whereby the passage of an electric current
through said electromagnet in one direction
causes said pawl 35 to engage said ratchet-
wheel to cause a forward rotation thereof,
means whereby the passage of an electric
current through said electromagnet in the
reverse direction causes said pawl to disen-
oace sald ratchet-wheel, a detent 56, an arm
26 connected with the ratchet-wheel and nor-
mally engaged by said detent whereby said
ratchet-wheel is prevented from forward ro-
tation, a pin 57 extending from said detent
56, and a stud 58, extending from the lever 34
for engaging said pin whereby upon forward
movement of said lever said detent 1s released
from said arm 26, whereby said ratchet-wheel
may rotate.

37. In a device of the class described;, the

combination with electromagnet 29, of the

pivoted armature 32, the lever 34 extending
forwardly from the armature, a rotatably-
mounted ratchet-wheel 24, a spring 28 tending
to cause a backward rotation of said ratchet-
wheel, a pawl 35 on said lever adapted nor-
mally to engage said ratchet-wheel, a rela-
tively stationary pawl 36 adapted normally to
engage said ratchet-wheel to prevent the baclk-
ward rotation thereof, means whereby the
passage of an electric current through said
electromagnet causes said pawl 35 to engage
said ratchet-wheel to cause a forward rotation
thereof, locking means associated with said
lever and with said ratchet-wheel whereby
said ratchet-wheel is prevented from forward
rotation from its initial position, and means
upon actuation of said armature and lever
whereby said locking means is automatically
released to allow forward actuation of said
ratchet-wheel.

38. In a device of the class described, the
combination with an electromagnet, of an ar-
mature therefor, alever extending forwardly
from said armature, a rotatably - mounted
ratchet-wheel disposed near the end of said le-
ver, a pawl 35 on said lever adapted normally
to engage said ratchet-wheel, energization of
said electromagnet causing the actuation of
said armature and lever to cause forward ac-

ing said ratchet-wheel against rotation from
its initial position, and means associated with
sald lever and said ratchet-wheel for automat-
ically releasing said ratchet-wheel upon ac-
tuation of said armature.

39. In a device of the class described, the
combination with the electromagnet 29, of the
pivoted armature 32, the lever 34, the rota-
tablv-mounted ratchet-wheel 24, a pawl 35 on
said lever, adapted normally to engage said
ratchet-wheel to cause a forward rotation
thereof upon actuation of said armature, the
pivoted lever 73, the switch member 61 adapt-
ed to be engaged by the end 74 of said lever
73, a projection 76 connected with sald ratchet-
whee] and normally engaging said lever 73 to
prevent connection thereof with said switch
member 61, actuation of said ratchet-wheel
causing disengagement of said projection from
said lever. and a spring for moving said lever
into engagement with the switeh member 61.

40. In a device of the class described, the
combination with electromagnet 29 of the ar-
mature 32, the lever 34 extending forwardly

from said armature, a rotatably - mounted

ratchet-wheel 24., a pawl 35 at the end of said
lever for engaging said ratchet-wheel to cause
forward rotation thereotf upon actuation ot
said armature, the electromagnet 65, an arma-
ture 62 therefor, a spring 69 for ncrmally
maintaining said armature away from said
electromagnet, a switch member 61 carried by
said armature, a lever 73, a projection 76 con-
nected with said ratchet-wheel for normally
holding said lever 73 to prevent engagement
of the end 74 with the switch member 61, and
a spring tending to move the lever 73 toward
the switch member 61, forward actuation.of
said ratchet-wheel causing said projection 76
to release said lever 78 whereby the end 74 is
moved toward the switch member 61 and
whereby said lever 61 upon attraction of the
armature 62 is engaged by the end T4.

41. In a device of the class described, the
combination with electromagnet 29, of the ar-
mature 32, the lever 34 extending forwardly
from said armature, a rotatably - mounted
ratchet-wheel 24, a pawl 35 at the end of said
lever for engaging sald ratchet-wheel to cause
a forward rotation thereof upon actuation of
said armature, the electromagnet 65, an arma-
ture 62 therefor, a spring 69 for normally
maintaining said armature away from said
electromagnet, a switch member 61 carried by
said armature, a lever 73, a projection 76 con-
neceted with said ratchet-wheel for normally
holding said lever 73 to prevent engagement
of the end 74 with the switch member 61, a
spring tending to move the lever 73 toward
the switch member 61, forward actuation of
sajd ratchet-wheel causing said projection 76
to release said lever 73, whereby the end T4
is moved toward the switch member 61 and
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whereby said lever 61 upon attraction of the
armature 62 1s engaged by the end 74, aspring
28 tending to cause a backward rotation of
sald ratchet-wheel, and means for moving said
lever 34 to release said ratchet-wheel, where-
by said ratchet-wheel is returned to its nor-
mal position by the spring 28, and whereby
the projection 76 again engages the lever 73

to disconnect said lever from the switch mem-
ber 61. .' 10

In witness whereof I hereunto subseribe my
name this 30th day of September, A. D. 1903.

. RUDOLPH C. DEUBEN.
Witnesses:
CHARLES J. ScHMIDT,
- JOHN STAHR.
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