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- including a.time-train and adjustable return-
- spring; fifth, in certain improved :arrange-
" ment and construction of the power mechan-
- ism for driving the machine; sixth, in an im-
proved means for a%er@ting-thecircuit.make;-
hereby under certain.con-

' ) -1 mTED STATES :PATE :

-

4
' .
-

~ CHARLES F. PEARCE, OF NEW YORK, N. Y., ASSIGNOR TO FREDERICK

 No. 811,950,

To all whom it may concern:

 DiAL-TRANSWITTER.

Be it known that I, CHARLES F. PEARCE, &

“citizen of the United States of America, and
a resident of the city, county, and-State of
New York, have invented certain new and
useful Improvementsin Dial-Transmitters,of -
.. which the following 1s a specification, refer- |

- ence being had to the accompanyng draw-

~ ings, forming & part thereof. = . .
10

My invention relates to dial-transmitters | i
- such as are employed as a central-station in- |
. strument for fire-alarm signal systems. Two.
‘such instruments are illustrated in United
States Patents No. 482,877, of September 20, |

-
4

11892, and No. 526,356, of September 18,1894 ;
and my present invention consists in certain

~ improvements in the form. of instruments

illustrated in such patents. = -

. 20

.__'3!'-‘?

40 means
- and-break device w _
. ditions the 00nta.bt;sp“r1nﬁs' e 1iI , )
. _their actuating means and locked in such po-.| same is _ ) L
. sition until again released for another opera- | trolling-arm at a predetermined point.. The
45 . . _ . Shied
© . ‘. construction and combination‘hﬁpa;ljts as will'
. hereinafter be more fully pointed out. = . -
- -In-providing two.speeds in combination
.. with a switch for selecting the circuits to be
controlled I.contemplate employing: circuits |
- -including ‘audible signals to be operated in
- engime-houses and also circuits including sig-
- nals to be-operated in towers. The latter in- |

"My improvements consist, first, in novel

tion, and, lastly, in certain novel details of

United

are lifted clear of

“trolling-arm, which travels backward : .
‘ward with relation to the disks to control the
-circuit making and breaking, operates at the -
end of its forward movement to withdraw a
‘clutch, thereby releasing itself from the driv-
';'igg,_mecha;nism, so.that it may return to an go -
initial position under spring tension. Ihave -
‘provided an actuating device comprising a -
‘spring-pressed plunger or equivalent means
in which power is stored during the forward
‘movement of the controlling-arm for posi-
‘tively: operati ni

_same 18 tripped

| nal-bells and need to be operated much

slower, so that by my improvement I may

speed. In the present form of my invention
-tgé ‘act of changing the machine from one
speed to another also changes the selecting— -
| switch, so as to select the circuits correspond-
ing to the speed at which the machineis set.

In machines of this description dials are

-adjusted to predetermined positions in order

eration of the machine to sen

- Bpecification of Lattars Pa.tent PatﬁntedFab '8, 1906.
Applioation filed Beptember 9, 1005, Serial No. 277,714
| set the machine first to operate engine-house i
‘bells at the ordinary rate of speed and then to

‘operate tower-bells at a much lower rate of .
60

‘to determine the signals sent _(f)r}ilqr to _thle 0}1).-. .
d the signals. It

is of course quite essential that the dials be - '

held rigidly in their proper relative positions,
and locking-dogs between the dials are ordi-
e

also, so as to lock all the dials together in

“whatever position they may have been set,
-entirely independently of the said dials—this
for the reason’ that if the dials are not set
-quite far enough for the dogs to properly en-
-gage there is danger that they maymove,and
‘while absolutely accurate setting is not essen-
-tial for a correct signal being sent it is essen-
‘tial that the dials shall not move during the
operation of the machine, bece
.error would be largely amplified. - The con-

' Eackwa.rd and for-

the clutch-release directly

because then any

70

‘narily emplo: ﬁsfor.this;pu ose. . Istillem-.
S . t, in novel | ploysuch .Ocz.ingﬁ-dogﬂ,but I provide a clamp
means for varying the speed of operation of '
the controlling-arm of the device, in combi-

.~ nation with a switch for selecting the circuits
 to. be controlled; second, in an improved.
clamping means for holding the dials rigid in
the positions in which they have been set dur-
_ing the operation of the machine; third, in a
novel form of actuating device in which en-

ergy is stored at each operation of the ma-
chine for the purpose of positively relessing.
the clutch at the end of the forward move-
‘ment of the controlling-arm and for impart-
- ing an initial impulse to start the controlling-
- arm on its backward movement; fourth, i
 certain ‘improved means for controlling the
speed of movement of the controlling - arm,

75

30

y the arrival of the said con- -

‘employment of this actuating device also

_'volve the employment of much heavier sig- | erally to'simp

‘saves the necessity of the extreme accuracy
‘formerly necessary in the adjustment of the -
‘tripping means ‘with relation to the clutch- - -

release - detent,” compensates for any.wear

parts of any delicacy, insures their-positive

‘operation at the exact moment desired.
. Further-nbjl.ects of my invention are gen-
ify the mechanism, to 1mprove

'
L] - - . ]
. L]
. ] '

100

‘that may take place, and, while relieving the

108



- the operation of the’ device whereby every| rest upon the periphe'ry of the dials 12. The

movement is made positive and unfailing, to |
save the working parts from undue wear, and
‘to control the circuit-operating means in a

s simple and efficient manner.

In order that my invention may be fully

“understood, I will now describe, with refer-
~ence to the accomp&nyin% drawings, an em-

IO

15

bodiment thereof and wil
novel features in claims. - -
In the drawings, Figure 1 is a view In front

~elevation of a machine embodying my inven-

tion. Fig. 2 is a rear elevation of the same.
Fig. 3 is a side elevation of the saine with cer-

tain portions shown 1n vertical section. FKig.
~4isatop view. Fig. 51is a detail view, partly
1 side elevation and partly in section, of cer-

tain parts including the dials, the controlling-

- arm and correlated parts, and the clutch mech-

20

30

the dials removed from the machine.
10 is a detail view, in partial side elevation.

anism. Fig. 6 is a detail view, 1n front eleva-
tion, of certain parts including the control-
ling-arm and the spring-pressed plunger for
operating the clutch-release, the major por-
tion of the disks and the brackets supporting
them being broken away. Fig. 7 1s a top
view of the parts shown in Fig. 6, including
the greater portion of the disks and their sup-
porting-bracket. Iig. 8 is a view,in side ele-
vation, of the electromagnetic means for con-
trolling the circuit—breaﬁdng device. Fig. 9
is a detail view, on a smaller scale, of one of
Fig.

~+and partial central section, of the fly-fan

35

40

mechanism, by operation of which two differ-
ent speeds are effected. Fig. .11 is a detail
view of the weight-drive for the clock-train.
Fig. 12 is a fragmentary view on the same
sheet with Fig. 5, illustrating in front eleva-
tion the escapement mechanism for the start-
ing-lever. Kig. 13 is a fragmentary view of

‘the same in horizontal section. Figs. 14 and

15 are diagrammatic views illustrating cer-
tain electric circamits. -~ C

Referring to the apparatus illustrated in
the drawings by reference characters, 1 desig-

‘nates the frame of the machine, in which 1s
~ loosely journaled a central shaft 2. Rigidly

| "
55

0o

" member 11 near its outer end, which serves.

05

secured to this central shaft is the control-

ling-arm 3. This controlling-arm (shown in
detail in Fig. 6) carries a trailer 4, pivoted

thereto at 5. The trailler 4 comprises one
arm of a bell-crank lever, the other arm of
which 1s designated by the reference charac-
ter 6 and is provided with a pin 7 at its outer
end, said pin passing through a slot in the
arm 3 an 'grojecting between two contact-
springs 8 an .

when relaxed contact with an intermediate

contact-point 10, the movement of the arm 6
in one direction or the other lifting one or the
other of the springs 8 and 9 away from such

contact. The trailer 4 carries a projecting

as a follower, the saild member adapted to

' main frame of the machine.

then point out the

9. The contact-springs 8 and 9.

dials 12 are mounted upon a hub 13, project-

ing forward from a bracket 14, secured to the

1 dial is rigidly secured to the said bracket
and 1s hence held thereon against rotation.
The remainder of the dials are loosely mount-

The rear or No.

A

ed upon the bracket and may be rotated as

desired. These dials are quite similar to
those shown in Patent No. 526,356, above re-
ferred to, the front four dials being each pro-

vided with a locking-dog'15 for locking it to

the dial at the rear thereof. KEach of the

75

dials is provided with a peripheral projection °

16, upon which the follower 11 upon the
trailer 4 is adapted to rest, the projection
upon the front dial extending for quite a dis-

tance around the periphery thereof, as shown

in Fig. 1, while the projections on the other
dials are quite short, as shown in Fig. 9.
When the follower is resting upon.one (or
more) of these projections, the arm 6 is so
rocked as to open contact between the con-
tact-spring 9 and the intermediate. contact-
point 10 and permit-contact to be made be-

8o

35

0GC

tween the contact-spring 8 and the interme- -

diate point 10, while if the dials be in such a
position as to permit the follower 11 to drop
onto the main portion of the peripheries
thereof and the arm 6 hence to rock in the
opposite direction contact will be made be-
tween the contact-points 9 and 10 and
broken between the contact-points 8 and 10.

A spring 17 tends to move the trailer 4 and

arm 61n the latter position, the projections 16

upon the dials acting as cams to rock the said

parts against the spring resistance. On set-
ting the machine prior to sending out signals

the dials are first moved to their proper posi- -
105

tions, the projecting portions of thedialsbeing

thus advanced to the proper positions to suc-

cessively engage the follower 11 of the trailer4.
They are set progressively, the No. 2 dial or
thedial immediatelyin front of thestationary

| dial (which has been here termed the ‘“No. 1
-dial”’) is moved around the required distance,

carrying with it the dials in front of it. The

‘No. 3 dial is next set, and so on until finall

all of them, including the No. 5 or outside dial,
have been progerly ositioned. " The dogs
15 are intended to hold the dials in the

‘positions to which they have been set with
respect to each other; but I have provided -

an auxiliary locking device for clamping all
the dials together, so that they may remain

‘absolutely locked against movement until

the said clamping device is operated to re-
lease them. = This clamping device comprises

‘a stationary member 18, adjustably secured
upon the front. of the outermost dial, as by
means of a screw 19, the said member over-
hanging the periphery of all the dials and
passing to the rear of the No. 1 or stationary

dial. A spindle 20 is mounted in the rear

| portion of the stationary member, being pro-

95

100
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vided at its inner end with a cam 21 and at

- lts outer end with an operating-lever 22,

IO

When the operating-lever is thrown in one

~direction, the cam is released from engage-

‘ment with the rearmost dial;-and the dials

are free to move: but when the operating-
handle is thrown in-the other direction the
cam engages the rear of the stationary dial,
clamping the dials between itself and the
front portion of the stationary member 18,

and thus locking all of the dials together.

15

20

30

The controlling-arm 3, which is rotated

with respect to the dials in the operation of

the machine, is rotated in one direction by
means comprising a weight, a drum, gearing
connecting same with the central shaft 2, a
clutch between the said gearing and the said

shaft, and a clock - train, including fly-fan
-mechanism for regulating the speed of the

movement of the parts, and in the other
direction spring means in which energy 18
stored during the movement of the arm in

“one direction, a clock-train, and a fly-fan, A

winding-spindle 23 is journaled in the frame
1 near the base of the machine, said winding-
spindle carrying a drum 24, having sprocket-
teeth 25, upon which is hung a driving-chain
26. A second drum 27 is loosely mounted
upon the winding-spindle 23, said drum 27
having sprocket-teeth 28 and carrying also a

- spur-gear 29. The driving-chain passes over

35

the sprocket - teeth 28 and then over the
sprocket-teeth 29, and a weight 30 is sus-
pended from the loop of the chain, which is

allowed to. hang between the two said

sprocket-wheels by means of an idler-wheel
31, as clearly shown in Fig. 11. For conven-
1ence the chain is made in endless form, the

- remainder of the chain passing beneath idler-

40

wheels 32, pivoted to a stationary support,
and over an idler-wheel 33, carried by the
weight. The weight is wound up by turning

~ the spindle 23 and the sprocket-wheel 25 in a

45

direction to lift the weight (the drum 27 and
sprocket 28 being stationary at the time or at
least having only such a small movement as
it might have during the operation of the
machine.) During the normal operation of
the machine the sprocket-wheel 25 is station-
ary, while the sprocket 28 revolves slowly, the

- weight slowly falling. It will be noticed that

~In such an arrangement the chain is always

38

kept substantially taut and there are no free
or loose ends of chain. During the time the
upper loop shortens as the weight is being

- wound up the lower loop lengthens, and as

the upper loop lengthens in the operation of

- the machine the lower loop shortens. The

[iYs!

65

spur-gear 29 1s arranged in mesh with an-
other spur-gear 34, said spur-gear mounted
loosely upon the central shaft 2. This spur-
gear has laterally - projecting teeth 35 and
constitutes one member of a clutch, the other
member of which includes a yoke 36, having

teeth 37 for engaging the teeth 35, the yoke |

‘The other end of the lin

lever in a manner to be presentl

36 secured to a sleeve 38, mounted concen-

trically with the central shaft 2. The teeth

37 pass loosely through a guide 39, secured to

a r
]
'

rotate with the shaft 2. By this means the

clutch member, including the yoke 36 and

teeth 37,1s compelled to rotate with the shaft, -

but is permitted longitudinal movement
thereon sufficient to move the teeth 37 into and

out of engagement with the teeth 35. The

sleeve i3 here shown as made in two parts,
spring connected, whereby the parts may be
permitted to yield upon first engagement,
should it be necessary, as is well known in this
form of coupling-clutch. The precise form or
construction of this clutchis, however, entirely
immaterial, and other forms of clutch maybe

employed,ifdesired. Secured tothesleeve 38
1s & collar 40, to the side of which is connected,

by means of a universal joint 41, a link 42.
Is pivoted to an
arm 43, secured to the lower end of a spindle
44. The spindle 44 is journaled in suitable

‘bearings carried by the arm 3, and at its up-

per end the said spindle is provided with an
operating-arm 45. The parts are so related
that rocking of the spindle 44, due to a move-
ment backward or forward of the operating-
arm 45, will move the sleeve 38 and parts car-
ried thereby backward and forward upon the
spindle 2. A spring 46 operates normally to
move the sleeve in a direction to withdraw
the clutch members from engagement with
each other, the tension of the spring being
overcome by means engaging the operating-
escribed.
The operating-arm 45 is provided with a ver-
tical pin 47 uprising therefrom, the upper
end of which is adapted to be engaged by a
locking-detent 48, said detent provided with
a notch for receiving the end of the said pin,
as shown more clearly in Fig. 6 of the draw-
ings. .The locking - detent 48 is loosely
mounted upon the spindle 5, which forms the
pivot for the trailer 4 and arm 6. It is en-
tirely unconnected therewith, however, but
1s connected with an operating-arm 49 of its
own. The operating-arm is-provided at its
lower end with an antifriction - roller 50,
which 1s arranged in the travel of movement
of the arm 3 (by which it is carried) to en-
gage 8 cam-surface 51, arranged for conven-
lence upon the rear of the clamp member 20,

and with a rearwardly-projecting pin 170,

which passes to the rear of the arm 3 and at

certaln times engages the arm 6 to rock the

traller 4 upon its support. A spring 52
serves to normally rock the detent 48 and
arm 49 1n a position for the detent 48 to en-
gage the end of the vertical pin 47. The
clamp member 20 also carries a plunger 53,
spring-actuated by means of a spring 54.

he end of the spring-plunger is arranged in
the path of movement of the operating-arm
45 to engage same when the arm 3 is rotating
In one §irection, and an adjustable screw-

70
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btop 55, mounted in the stationary bracket
14, 1s armntred im the path of movement of
the said arm to engage same 3 1t,lmn the arm 1s
moving in the other direction. The w elght
and gearing operate to drive the arm 3 1m one
direction when the clutch above referred to
1s in engagement, such movement being

against the Tesistance of a helical Spring 56.
T is spring has one end secured to a nor-

mally stationary barrel 57 and is Tastened at
its other end to the hub of a spur-gear 58.
The spur-gear has rigidly secured to it a pin
1on 59, 1n mesh with another pmion 60, lwvul
OT pmned to the central shaft 2. T he ten-
sion of the spring 56 may be retrulatod at will
by adjusting the barr el 57, a knob 61 being
provided for this purpose and a ratehet and
pawl 62 being provided for holding the bar-
rel in the p031t10n to which i1t 1s ad ]usted.

It will be understood {from the foregoing
that when the clutch-teeth 35 37 are in en-
cagement with each other and the movement
of the parts otherwise unimpeded the arm 3
will turn around in a clockwise direction. It
will continue to so turn until near the end of
its final movement the antifriction-roller 50
upon the arm 49 engages the cam 51 to lift
the detent 48 from ez‘lfrawmnent with the pin
47 upon the 0per&t1nfr-arm 45. In its final
movement 1t will thus free the vertical pin
47, releasing the operating-arm 45, spindle

44 and arm 43 and so permitting the spring

46 to withdraw the sleeve 38 and clutch mem-
ber carried thereby from engagement with
the other clutch member, wherebv the arm
and parts carried thereby will be freed from
the drive mechanisim and will be free to re-
turn to a normal position under the influ-
ence of the spring 56. It will also be noticed
that the arrangement of parts is such that
prior to the enﬂ'a{rement of the antiriction-
wheel 50 with the cam 51 the plunger 52 will
have been engaged by the operating-arm 45,
the spring 53 bemtr compressed in the fi nal
movement of the arm, whereby the with-

“drawal of the cluteh and the mmitial refurn

movement of the arm will be made positive

and caused to take place at M&(*tl} the pre-

determined point. It may beé here noted that
means is provided for preventing further
movement of the weight-motor and gearing
connecteéd therewith at such times as the
cluteh is disconnected, such means to he pres-
ently described. U]){m the return of the arm
and correlated parts to a normal ]}()Hltl{)ll the
arm 45 will be engaged by the stop 55, there-
by again rocking the spindle 45 upon its Sup-

port, causing the cluteh members to aoain |

engage each ‘other and resetting the lockm{‘r-
detent 48 into engagement w1th the ver tical
pin 47. The arm now will start to move for-
ward again under the influence of the motor
unless otherwise prevented. The arm 3 is

preferably counterbalanced by means of a
65 welght 63, so that the parts will rotate freelv | to the fan 34,

811,950

| in either direction, substantially unopposed

by gravity. In order to prevent the arm
fmm returning to normal position under the
influence of the spring 56 too rapidly, I have
provided a clock-train 64, connecting with
the spur-gear 58, said clock-train (hlvmg a

fly-fan G5 |
The weight-motor is designed not only to
rotate _tho_(_ontmllmg-m I f}, but also to ro-

tate two cams 66 67, arranged at the rear of
the machime and comprising part of circult
making and breaking devices. The cams 66
and 67 are mounted upon shafts 68 and 69,
respectively, each being provided with pm-
ons 7(), connected toﬂ'ether through idler-
aears 71. The shaft 6‘3 carrying the pintons
70 and cam 67, extends thmmrh the machine
and 1s pmvnletl at its other end with a driv-
ing - pinion 72.  Sald driving - pinton s ar-
ranged in mesh with a spur-gear 7.3, mounted
upon a shaft 74 and upon which is also mount-
ed a pinion 75. The pinion 75 is engaged by
a spur-gear 76 upon a shaft 77, upon which is
also secured a pinion 78, i turn meshing with
the spur-gear 34. It mll follow, then that
whenever the spur-cear is rotated the cams
66 and 67 will also be rotated. The clock-
train above described is continued through
to a retarding mechanism comprising fly-fans
in the fullowmw manner: The pinion 70 upon
the shaft 68, which carries the cam 66, is In
mesh with d,l"l()thbl‘ pinion 79 upon a shaft 80.
The shaft 80 carries a drive-wheel 81, in driv-
ing connection with a worm 82 upml a ver-
tlcal fly-fan spindle 83. This fly-fan spindle
1S Journale(l in suitable bearings upon the
main frame of the machine and carries fly-
fans 84 and 85. These fans act as a retard-
ing device to limit the speed of movement of
the clock- train, and hence the speed of move-
ment of the contmllmg-arm (in one direc-
tion) and of the cams 66 and 67 aforesaid.
As above stated, there are two fans 84 and
85, the fan 85 bemn' arranged I positive en-
frafrunent with the c;plml]v 83, (in one direc-
tlUll ) while the fly-fan S84 1s I osely mounted
thereon. The fan 84 however, has a depend-
ing lug 86 in the ]).;Lt}l of movement of the fan
.—5‘3 so that under normal conditions the two
fans will rotate together, forming, in effect, a

| csmtrl(, fan, which will ¢ cu?t to retard the mech-

anism to a predetermined degree. 1 have
provided means, however, WhGI'(‘bV the fan
84 may be lifted up and held stationary
while the fan 85 is revolved, whereby less re-
sistance will be applied to the movement of
the train of gearing and less retardation will
take place. By this means two different
speeds of movement are provided for at the
will of the operator. - The means for .
the fan 84 comprises a lever 87, pivoted at 88
and provided with pins 89, which are adapt-
ed to bear against the under side of a flange

or shoulder C)0 formed as a part of or secured
Upon rocking the lever 87

ifting
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~ upon its support the fan may be lifted up, so

10

L5

that the depending lug 86 is out of the path | sald upper and lower projections.

111 is rigidly secured to the spindle near its
)

of movement of the fan 85, and hence there
will be no driving relation between the fans
84 and 85. In ordertohold the fan 84 steady
at such times, I have provided a housing 91

for receiving. the flange 90, the upper face of

the flange being adapted to be pressed against
the inner face of the housing, whereby the
sald fan will be held steady against vibration
or rotation and, further, will be centered, so

as to hold it away from frictional engagement

with the spindle. The spindle has enlarged
bearing portions 92, and the hub of the fan
84 1s suitably recessed and cut away, so that
when the fan is in its upper position, in which
1t 18 to be held stationary, there will be greater

clearance between the spindle and the fan

- than when the fan is in its lowermost and ro-

20

tative position. The upper edges of the pro-

jecting portions 92 are lE}I‘&‘fer.«z:nbbly tapered or
conical in form, and the lower edge of the
housing 91 may conveniently be beveled in
order to properly guide the fan in its move-
ment. . |

The lever 87 is operated by means of a cam
93, mounted upon a stud 94, a rod 95 being

- pivotally connected to the lever 87 and bear-

30

38

40

ing upon the cam 93. The rod is suitably

guided in bearings 96, and a spring 97 tends
to keep the rod in engagement with the cam-

face. Secured to the cam 93 is an arin 98, -

which is connected, by meansof alink 99, with

another arm 100, mounted concentrically |

with the spindle 23, but loosely thereon. A
knob 101 upon the exterior of the machine is
connected with the said arm, and by turning
the knob in one direction or the other the
cam 93 may be operated to raise or lower the
rod 95, and hence to operate the lever 87
and to throw the fan 84 into and out of oper-
ative position. A spring 102 is connected at
one end of the frame a,ng at the other end to

- the arm 98 for the purpose of maintaining the

45

50

55
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cam 1n either of its two positions. The
link 99 connecting same with the knob 101,
the knob will also be maintained in its ad-
Justed position. A pointer-103 may be con-
veniently employed to indicate the position
of the parts, the said indicator pointing to
the word ““Slow’’ when the fans are connect-
ed and to the word ‘‘Fast” when the fan 84
1s thrown out of operation. A second link
104 connects the arms 98 and 100 with an
arm 103, to which is secured a rotary switch
member 106:. The rotary switch member is
arranged in its movement to switch from one
circult or set of circuits to another, whereby
the operation of selecting the circuits is syn-
chronized with the operation of the speed-
controlling device. .

The fan-spindle 83 has secured thereto a
disk 107, upon the upper and under side of

which are projections 108 109, and detents
65 110 111, mounted upon a vertical spindle 112, |

130 upon the controlling-arm 3.

lever 115 is in

the path of movement o

S

‘are arranged to engage, respectively, with the

‘he detent

lower end, the said spindle near its upper end
being provided with anarm 113, which passes

through the front frame 1 and lies in the path
~of a projection 114 on the rear of a starting-

arm 115. The starting-arm 115 is arranged

70

In its movement to rock the arm 113 , S0 as to -

 swing the detent 111 into and out of the path

of the lower projection 109 of the disk 107.
The other detent 110 is loosely mounted upon
the vertical spindle 112 and constitutes one
armof a bell-crank lever, the otherarm 116 of
which extends over the collar 40 upon the
sleeve 38 and is provided with a stud 117,
which engages a circumferential groove 118
In the said collar 40. When the collar 40 is
shifted longitudinally upon the shank 2 in
the throwing in and out of the main clutch,
the detent 110 is operated to swing into and
out of the path of movement of the upper
projection 108 of the disk 107. _

The starting arm or lever 115 is pivoted to
the frame at 119, being permitted a limited
movement backward and forward upon said
pivotal connection. A quadrant-arm 120,
secured to the frame 1, has numerals “0”
17 42 &e., thereon, the lever having an
opening 121, arranged to register with the
sald numbers, whereby the quadrant acts to
indicate the position to which the lever is set.
The lever 115 is provided with a laterally-ex-
tending arm 122, whose outer surface is ar-
ranged upon an arc struck from the pivotal
axis of the lever 115 as a center and is pro-
vided with peripheral teeth or notches 123 of
the form employed in the escape-wheels of es-

capements. An escape-lever 124 is pivotally

mounted in a bearing 125, secured to the
frame 1, the escape-lever having projections
or pallets 126, agapted to engage with the
teeth 123. The escape-lever is spring-actu-

-ated in one direction by means of a spring

127 and is arranged to be moved in the other
direction against the tension of the spring 127
by means of a lever 128, said lever aving a
pin 129, arranged in the path of a projection
When the
machine is in its initial position, the starting-
its normal rest position and n
which it is shown in Fig. 1 with the window
or opening 121 thereof in register with the

numeral “0” upon the quadrant 120. In
I 2¢

this position the projection 114 upon the rear
of the starting-lever will be in engagement
with the arm 116 of the detent 10, holding

the detent 111 in such a position as to be in

of the disk 107. At this time, however, the
controlling-arm 3 will be in its normal posi-
tion with the operdting-arm 45 carried there-
by in engagement with the stop 55, and, as
before explained, the main clutch, imcluding
the teeth 35 upon the member 34 and the

the projection 109
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teeth 37 upon the member 36, will be in en- |

gagement. The parts then will be all ready
to rotate under the influence of the weight 30,
but will be held against rotation by the de-
tent 111. To start the machine, then, it will
be only necessary to move the starting-lever
115 to the right one or more units of dis-
tance, each unit of distance being represent-
ed by one of the numerals upon the quad-
rant 120 and by the distance between two ot
the escape-teeth 123. If the lever be moved
a single unit, the controlling-arm will travel
forward until it is released by the tripping ot
the locating-detent 48, which will permit the
spring 46 and Elunger 53 to rotate the spindle
44, thereby throwing in the detent 110, so
that the same may be caused to engage the
stop or projection 108 upon the dial 107 of
the fly-fan spindle 83, thus stopping the fly-
fan and with it the gear-train. At the same

time the main clutch will be drawn out of en- |

sagement, and the arm 3 will be free to re-
turn to its normal position under the control
of the spring 56, as above explained. 'The
controlling-arm in returning to normal will

operate the escapement, the projection 130

thereof engaging the lever 128 for this pur-

pose, thereby permitttng the starting arm or |

lever 115 to return to normal under the intlu-
ence of its spring. When the controlling-
arm 3 comes to its final position, the operat-
ing-arm 45 being engaged by the screw-stop

55, the spindle 44 will be rocked upon 1ts sup- |

port, causing the reéngagement of the clutch
and the throwing out of the detent 110; but
in the meantime the return of the starting-
arm 115 to normal will have thrown the de-

~ tent 111 into engagement with the lower pro-

~jection 109 of the disk 107 upon the

40

55

50
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spindle 83, whereby the gear-train will be
locked against movement until the starting-
lever is again moved. If the starting-lever

had been set over to 2, “3” or ““4’’—that
is to say, a greater number of unitsthan one—

it would have dropped back by operation of

the escapement only one noteh at each recip-

rocation of the controlling-arm and would

not throw in its detent 111 until 1t finally

moved back to zero.
ing-arm is thrown over a greater distance

than one unit the controlling-arm will be

moved forward again each time 1t returns to
normal position, until finally the starting-arm
By properly setting the

drops back to zero.
starting-arm the machine may be made to
repeat any desired number of times up to 1ts
capacity. The starting arm or lever 115 fur-
ther controls a switch 131, by which circuit is
broken when the said starting-arm 1s 1n 1ts
zero position and closed only when the arm 1s
set at some position away from the normal.

I will now proceed to describe the circuit
making and breaking devices, which are ar-
ranged, for convenience, at the rear of the

machine and in which the cams 66 and 67 |

y-fan |

Thus when the start-

projection 147.
shown in Fig. 7, a momentary energization of

811,950

~aforesaid are included. Reference may be

had more particularly to Figs. 2, 3, 4, and 8,

in which the construction and arrangement

of parts are clearly illustrated. _

Two sets of contact-springs (designated by
the reference characters 132 and 133 and 134
and 135) are suitably secured to insulating-
blocks 136 and 137. These 1nsulating-
blocks are pivotally mounted at 138 138 upon
the frame 1 and are connected, by means of
links 139, with a cross-head 140, secured to
the armature 141 of an electromagnet 142.
Reciprocation of the armature 141 with re-
spect to its magnet 142 will have the effect of

‘rocking the insulating-blocks 136 and 137

upon their supports, as will be well under-
stood. The upper contact-springs 132 and
134 are provided at their outer ends with cam-
followers 143 and 144, which are adapted to

engage with the cams 66 and 67 when the

contact-springs are in one position. When
the said contact-springs are rocked upon
their supports by the armature 141 moving
away from the said electromagnet, the cam-
followers 143 will be lifted clear of the cams
and will not be affected thereby; but when
the armature 141 1s attracted toward its elec-
tromagnet 142 the cam-followers will be
forced down to a position to be engaged b

sald cams. The cams are provided Witﬁ
suitable projections for lifting the cam-fol-

lowers upon the upper springs 132 134, there-

by breaking the contact between the upper
and lower setsof springs. Aretractilespring
145 acts to retract the armature 141 from its
magnet 142 when the same 1s deénergized.

' The armature 141 is mounted upon a stem
146, the lower end of which has a tooth or

projection 147, and a latch 148 (see particu-
larly Fig. 8) 1s arranged to engage the said
tooth or projection 147 to hold the armature
firmly up in its attracted position, so that it
will not be apt to move away by reason of
any shock, vibration, or the like. A spring
149, operating through a lever 150 and a link
151, tends to hold the latch in position. The
lever 150 carries an armature 152, which co-
acts with an electromagnet 153. When the
electromagnet 153 1s energized, it will attract
the armature 152, thereby withdrawing the
latch 148 from the path of the tooth or
Viewing the parts, then, as

the electromagnet 142 will attract its arma-
ture to lift the stem 146 and projection 147
thereon on top of the latch 148, where 1t will
be held, even though the current should fail
through the said electromagnet. After the
electromagnet 142 has been deénergized a
momentary energization of the electromag-
net 153 will have the effect of releasing the
latch 148 from beneath the teeth 147 and

allowing the armature 141 and stem 146 and

arts connected thereto to return to their
owermost position, Theelectromagnets 153
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" and 142 may be conveniently connected with

.~ net 153 a wire 155 leads to one point of the
switch 131. The other point of the switch

10 connects with the wire 156 to a generator 157,

' the contact-springs 8 and 9, with the switch
-131 of the starting-lever 15, and with bat-
tery

in the manner shown by the diagram
Fig. 14. In this figure a wire 154 1s shown

as leading from the contact-spring 8 to the

electromagnet 153, and from the electromag-

a wire 158 leading from the other side of the

~ generator to the intermediate contact-point

- 10. Another wire 159 leads from the con-

15

tact-spring 9 to one side of the electromagnet

142, and another wire 160 leads from the
other side of the electromagnet 142, connect-

- ing with the wire 155 to return to the switch

20

30

s

'The result of this wi

131. By tracing out the foregoing circuits it
will be clear that when the switch 131 1s

‘closed by reason of the starting arm or lever
115 being thrown away from its zero position
either the electromagnet 153 or the electro- |
magnet 142 will be energized by the closing
‘of circuit between either the contact-spring 8
~or the contact-Sprin%

contact-point 10.

0 with the intermediate

- 144, carried thereby, away from the cams 66

40

and 67, whereby contact will not be broken
thereby between the springs 132 134 and the

springs 133 135. - When, on the other hand,

- the trailer 4 has been allowed to drop, having

+5

passed away from any of the projections 16,

‘the position of the contact-springs. 8 and 9

will be reversed, the spring 8 being forced

“out of contact with the intermediate con-

tact-point 10, and the spring 9 being permit-

ted to contact therewith. This will break

 circuit through the magnet 153, releasing the

‘latech 148 and allowing same to move un-
der the influence of its spring 149, while the

- magnet 142 will be energized to lift its arma-

55

 the cams 66 and 67.

- ture 141, permitting the latch to engage and
hold it in its lifted position, thereby forcin

the cam-followers 143 into engagement witl
Rotation of the cams

- 66 and 67 will now operate to open and close
“circuit between the sets of springs 132 134

- 6o

and 133 135. It will be understood that in
setting the device the peripheral projections
16 thereof will be disposed progressivelﬁ

around the circular path of the trailer, with

intervening spaces between them, so that as

 the arm 3, which carries the trailer 4, moves

- 65 from its initial position to the limit of its |

| hecontact-springs 8 and.
- 9are, it will be remembered, controlled by the:

 trailer4anditsarm6. Whenthetrailer4 ison:
~ a projection 16 of any of the dials 12, the con-'
‘tact-spring 9 will beforced awayiromthecon-:|
tact-point 10, while the contact-spring 8 will
 be permitted to engage with saild intermedi-
ate contact-point 10. Under such conditions
‘the unlatching-magnet 153 will be energized,
while the electromagnet 142 will be inert.
be to lift the contact-.
“springs 132 and 131 and the followers 143 and

| most dial) the trailer will fall and rise succes-

movement (such limit, 1t will be remembered,
being controlled by the position of the outer-

 sively, causing the circuit-breaking devices,

including the springs 132 133 134 135, to be

successively thrown into and out of operative
position with respect to their operating-cans.

7

70

Thé cams 66 and 67 have a certain definite

speed rotation with respect to the movement

of the trailer-arm and trailer, so that.the dis-
tance between successive peripheral projec-

| tions 16 will control the number of circuit-

breaking operations, while the length of the
projections themselves or the distance the
traller travels over the projections will con-
trol the pauses between said circuit-breaking
operations. By this means a plurality of
predetermined successive signals, with a cer-
tain pause between each one of them, may be
sent 1n accordance with the position in which
the dials are set. |

75

80

The circuit making and breaking devices,
including the contact-springs 132 133 134

135, may be employed to control any desired -

signal-circuit. InFig.151haveshownsignal-

90

circuits which may be so controlled; but I de-
‘gire to be by no means limited to such spectfic .

arrangement. In this view, I have repre-
‘sented the parts diagrammatically, the cams

66 and 67 being illustrated as turned at right
angles to a plurality of contact-springs 132
133 and 134 135, arranged above each other.
I have also shown the rotary switch member
106 with brushes 161, 162, 163, and 164 1n
engagement therewith. The sets of springs
132 133 and 134 135 are arranged to control a
plurality of line-circuits, the set of springs
132 133 controlling circuits having a common

| return 165 to a generator 166 and the sets of

springs 134 135 controlling circuits having a
conrmon return 167 to a generator 168.

tact-springs are Erefera,bl normally closed
circuits and are here so shown, the circuits
being normally closed through the said con-
tact-springs. Branch wires 169 and 170 con-
nect with the said line-circuits and with the
‘brushes of the rotary switch 106, the wires

169 connecting with the brushes 161.and 162

of the said switch and the wires 167 connect-
ing with the brushes 163 and 164. In the
‘diagram herein the brushes 161 162 are shown
‘as upon a live part of the rotary switch mem-
ber 106, the said wires 169 thus forming a
continuous closed circuit for the line-circuits
of the generator 166, so that path will be pro-
vided for the current even when the contact-
springs 132 and 133 are separated. The
brushes 163 164, on the contrary, are shown
as in position engaging the one with the dead
or insulated portion of the rotary switch 106,
whereby & connection through the branch
‘wires is cut out, so that the cam 67 in its op-
eration will separate the sets of springs 134,

| 135, to break circuit through the lines oper-

he

circuits controlled by the two said sets of con-
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ated by the generator 168. By reversing the

position of the rotary switch member 106 the

rushes 161 and 162 may be insulated from
each other, while the brushes 163 164 will be
electrically connected. Thus signals may be
sent along the circuits of the generators 166

or 168 at will and will be so sent 1n accord-

ance with the position of the rotary switch

member 106.
- 10

t will be remembered that in
setting the rotary switch member from one

position to the other the retarding device is

also adjusted, so that the speed at which the

signals are sent is regulated in accordance

- with the circuits controlled. One set of cir-

cuits, then, may be arranged to control tower-
signals and the other engine-house signals,
and the tower or engine-house signals will be

-sent according to the position of the knob
101 and indicating-pointer 103. ' '

20

To make clear the entire operation of the

machine, we will assume that 1t 1s desired to

20

30

- dial round six more units, (ca

send out the signal *‘236’’ over the engine-

house circuits —that is, at a rapid rate, re-
peating this signal three times. To accom-
plish this, the first thing necessary is to set

the No. 2 dial—that is, th> second dial from |

therear—around a distance of two units, (car-
rying the other dials—that is, the No. 3, 4,
and 5 dials—with it,) then to set the No. 3 dial
around three more units, (carrying the fourth
and fifth dials with it,) then to set the No. 4
, rrying the fifth
dial with it.) 'The front or fifth dial, it will be

- remembered, carries the cam 51 'and_pluhger

35

40

45

50

55

6o

053,

53, which control the limit of movement of
the arm, and carries also the clamping device -
18. After the dials have been thus set they
should be positively locked in the position in

g operation of the clamp- .
Encb 101 should now be

which they are set
ing-lever 22. The
turned round so that the pointer 103 will in-
dicate ‘‘fast.” The effect of this will be to

properly set the switch member 106 to select

the circuits over which it is desired to send
the signals—let us say, for example, the cir-
cuits controlled by the generator 168—the
brushes 163 and 164 being in such case dis-

connected electrically, while the brushes 161

and 162 are electrically connected, and to

properly position the cam 93, whereby the

rod 95 will fall, rocking the lever 87 from the
position in which it is shown in the drawings,
(see F1g. 10,) lifting the fan 84 away from en-

agement with the fan 85, so that it will be

1eid stationary and clear of the said fan 85

and spindle 83. The machine -is now set
ready for operation, and to start it it will be
only necessary to throw over the starting-le-

ver, which in order to adjust the machine for

repeating three times should be set over to a
point where the window 121 of the said start-
ing arm or lever is opposite the numeral 3
upon the quadrant 120. Immediately the
starting-lever was moved from its initial po-

sition the detent 111 was moved out of the |

-
) h"::-' -_'u

|
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path of the projection 109 of the dial 107 upon
the fly-fan spindle 83. This released, the
clock-train and the weight 30, acting upon
same, causes the controlling-arm 3 to begin
to revolve, carrying the trailer 4 with it. The
initial movement of the arm 115 also closed
the switch 131. In its initial position the
trailer 4 rested upon a projection 16 upon the
rearmost dial, and as this dial is a stationary
one the trailer will not drop until the arm has
commenced to move. Initsupward position
the trailer maintains the contact-spring 9 out
of contact with intermediate contact-point
10 and permits the contact-switch 8 to come
in contact with the intermediate contact-
point 10, whereby the magnet 153 1is ener-
gized and the magnet 142 inert. In such po-
sition, as above explained, the circuit making

‘|-and breaking device at the rear of the ma-
-chine is inoperative, and although the cams

70
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66 and 67 began to rotate immediately the

clock-train started, because they are in gear
with the said clock-train, no signals are sent.
After the arm 3 and trailer 4 have moved a

| shert distance the trailer will fall over the end
of the projection 16 upon the rearmost dial

and the position of the contact-springs 8 and

causing the circuit making and breaking de-
vices to become operative and to remain op-

00

| 9 will bereversed. The magnet 153 will now"
"be deénergized and themagnet 142 energized,

95

erative for two units of time, (equal to two

revolutions of the cams, whereby two suc-
cessive signals will be sent over the line,) until

the arm 3 1n its movement lifts the trailer 4

onto the peripheral projection 16 of the No. 2
dial.

The circuit making and breaking de-
vices will now remain inert for a period equal

to the length of the said peripheral projec-

tion, thereby causing a pause in the sending
out of si na}; until the trailer drops over the
end of the said projection, when three more
signals will be sent, corresponding to the three
units of time between the peri %

tion upon the second and third g
the trailer 1s lifted onto the said projection

‘on the third dial. "Another pause will now

take place until the trailer drops into the
space between the projections upon the third
and fourth dials, when six successive signals

‘will be sent to complete the sending of the
signals ‘236, above referred to, the trailer

then rising upon the lateral projection 16 of

outermost ~dial. _ _
outermost dial is longer than any of the other
]:)rojections in order that there may be a

onger pause between the sending of the suc--
cessive signals, the duration of the pause de-

pending upon the position of the member 18,
ca,rgying the cam 51, which said member is
made

the duration of this pause as may be desire

-
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eral projec- -

ials and until 110

115

“the fourth dial. The fifth dial being in regis-

-ter with the fourth dial, the trailer will also

-be upon the dprojection 16 of the said fifth or
di The projection 16 of the

120

125

adjustable for the purpose of varyinf SRR
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When the trailer has traveled nearly the | tion. The clamp-operating lever 22 may

length of the exposed portion of the projec-

tion 16 upon the outermost dial, the operat-

- ing-arm 45 upon the spindle 44 will come in

10

20

25

contact with the plunger 53, the continued
movement of the arm compressing the spring

trolling-arm will bring the roller 50 upon the
arm 49 upon the cam 51, rocking the said
cam 49 upon 1its support and finally lhiftin
the locking-detent 48 from engagement wit

the pin 47 upon the arm 45. At the same

time the rearwardly-projecting pin 170 of the
arm 49 will engage the arm 6 of the trailer to

lift the said trailer clear of the peripheral dial

projections 16, The spindle 44 will be posi-
tively rocked by the spring action of the
plunger 53 and by the action of the spring
46, thereby positively withdrawing the main
clutch-teeth 37 from engagement with the
clutch-teeth 35, disconnecting the said arm
from its driving mechanism and at the same
time swinging the detent 110 into the path of
the fly-fan mechanism, thereby locking up
the clock-train to prevent further movement
thereof. The arm 3 will be returned to its

initial position by means of the spring 56, in

- which energy has been stored during the for-
“ward movement of the arm, the speed of the

30

35

40

rearward movement being properly checked
by means of the clock-train and fly-fan 65.
During such movement the trailer 4 will be
held up by the pin 170. The arm will now
return to normal position, in its final move-

ment resetting the spindie 44 by engagement |
of the operating-arm 45 with the stud 55,

causing the pin 47 to engage the notch in the
locking-detent 48 to hold it in its position,
reéngaging the main clutch and releasing the
clock-train. In the final return movement of
the said arm the escapement mechanism of
the starting-lever 115 will also have been oper-
ated, thereby allowing the said starting-arm

~ to drop back one notch. The same cycle of

45

operations will now be gone through again,
because immediately the clutch was engaged
and the clock-train released the weight tends
to move the arm 3 forward again, and the

arm will so move forward, again sending out
the signal ‘“236,”” the arm 3 being again
finally restored to its initial position and
while being so restored dropping the start-
ing-lever back another notch. After the

-~ controlling - arm has been moved forward

55

_60

again and for the third time and is again re-

turned to 1ts normal position it will drop the
starting - arm 115 back to its first position,

and in this position the detent 111, con-
trolled by said arm 115, will be moved to a

position to stop the clock-train, so that even |

though the detent 110, controlled by the con-

- trolling-lever, be moved clear of the said clock-

tram .the mechanism will be stopped by the

said detent 111 until the starting-lever is

- 54. Still further movement of the said con- |

now be released and the dials set back to
their normal positions, or they may be left in
their previous positions until it is desired to
agaln reset the machine for sending out an-

other signal.
What I claim is—

70

1. In a dial-transmitter, the combination™

with dials, a controlling-arm, and meangs for
rotating the one with respect to the other, of
a retarding device for regulating the speed of
such rotation, said retarﬁing device including
two fly-fans mounted upon one spindle and
arranged normally to rotate together, and
means for disconnecting one of said fans from
rotative relation with the other said fan.

2. In a dial-transmitter, the combination
with dials, a controlling-arm, and means for
rotating the one with respect to the other, of
a retarding device for regulating the speed of
such rotation, said retarding device compris-
ing two fly-fans arranged to rotate synchron-
ously, and means for disconnecting one of
sald fans, and for holding it positively against
rotation at such times, while the other fan is
permitted to rotate freely. _

3. In a dial-transmitter, the combination
with dials, a controlling-arm, and means for

rotating the one with respect to the other, of

a retarding device for regulating the speed of

such rotation, said retarding device compris-

ing a clock-train and two fly-fans arranged to
rotate 1n unison, a circuit-selecting
and hand operating means therefor, a cam,
also operated by sald hand operating means,
and means controlled by said cam for discon-
necting one of the said fly-fans.

4. In a dial-transmitter, the combination
with dials, a controlling-arm, and means for
rotating the one with respect to the other, of
speed-retarding means for controlling the
speed of such rotation, including a gear-train
and two fly-fans, said fans comprising a
main and a supplemental fan arranged to
normally engage each other, means for disen-

gaging the supplemental fan from engage-

ment with the other fan, a circuit-selecting
switch, and means for operating the said cir-
cult-selecting switch at the time the said sup-
plemental fly-fan is caused to engage or disen-
gage the other said fan. '
- 5. In a dial-transmitter, the combination
with dials, a controlling-arm, and means for
rotating the one with respect to the other, of
a retarding device for regulating the speed of
such rotation, said retarding device compris-
ing two normally connected fly-fans and
means forfreeing one of said fansfrom engage-
ment with the other. -
6. In a dial-transmitter, the combination
with dials, a controlling-arm, and means for
rotating the one with respect to the other, of
a, retarging device for regulating the speed of
such rotation, said retarding device compris-

switch,

75

- __

QO

95

1C0

10§

110

115

120

125

65 again moved away from its initial rest posi- | ing a clock-train, a spindle in gear therewith, 130



10

20

25

1O

a fly-fan in driv:
another fly-fan loosely surrounding said spin-
dle, but provided with a portion adapted to
engage 8 part in driving relation with said
spindle, whereby the two said fans may ro-
tate together, and means for lifting said fan
out of such driving relation, and for holdin
sald fan entirely clear of said spindle, an
parts rotating therewith. -

7. In a dial-transmitter, the combination
with dials, a controlling-arm, and means for
rotating the one with respect to the other, of
a retarding device, including a clock-train, a
spindle in gear therewith, a fan in driving re-
lation upon said spindle, another fan loosely
mounted upon said spindle, said fan pro-
vided with a flange, a lever engaging said
flange for lifting said fan into and out of driv-
ing relation with the first said fan, and a
housing for receiving said flange. o

8. In a dial-transmitter, the combination
with a plurality of dials adapted to be ro-
tarily &cﬁ usted, one with respect to the other,
of a clamp for simultaneously locking all of
the said dials together.

9. In a dial-transmitter, the combination
with a plurality of dials adapted to be ro-
tarily adjusted, one with respect to the other,

- individual locking means between the said

30

dials, and an independent clamp for clamping
all of the said dials together in their adjusted
positions. _ -

10. In a dial-transmitter, the combination
with a plurality of dials adapted to be ro-
tarily adjusted, one with respect to the other,

- of a clamp for locking the said dials together,

40

comprising a bracket secured to one dial and
overhanging the others, a cam arranged in its
operation to clamp the dials between itself
and the said bracket, and an operating-lever
for said cam. _ _

11. In a dial-transmitter, the combination
with dials, a controlling-arm, and means for

- rotating the one with respect to the other, of
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driving means for effecting such rotation, a
clutch for said driving means, clutch-releas-

ing mechanism, tripping means therefor, and

an actuating device 1n which energy is stored
during the aforesaid rotation to be imparted
to the clutch-releasing mechanism when the
same 1S tripged. |

12. In a dial-transmitter, the combination
with dials, a controlling-arm, and means for
rotating the one with respect to the other, of
driving means for effecting such rotation, a
clutch for said driving means, clutch-releas-
ing mechanism, tripping means therefor, and
a’ spring - plunger arranged to engage the

_clutch-releasing mechanism during the afore-

sald rotation, and a little prior to the opera-
tion of the tripping mechanism. | N
13. In a dial-transmitter, the combination

‘with dials and a controlling-arm, of driving

means for rotating the controlling-arm, a

ngrelation upon said spindle, |

811,950

ing mechanism, tripping means including s
locking-detent engaging a part of said clutch-
releasing mechanism, a spring-pressed plun-
ger for engaging said clutch-operating mech-
anism durin%' the movement of the arm, and
a projection for operating said tripping means
upon a further movement of said arm.

14. In & dial-transmitter, the combination
with dials, a controlling-arm, and driving
means for rotating the one with respect to
‘the other in one direction, of spring-pressed

means for returninf the parts to normal po-
sition, means for adjusting the tension there-
of, and a retarding device for regulating the

speed of such return movement.

15. .In a dial-transmitter, the combination
of a dial, a controlling-arm, and means for ro-
tating the one with respect to the other, the
sald means comprising a gear-train, and a
weight-motor, the weight-motor composed of
two.chain-wheels, one connected to the gear-
train and the other to winding means, an end-
less chain arranged over said chain-wheels
with a loop between them, a weight suspend-
ed from said loop, idler-wheels secured to a
stationary support around which the other
end of the chain is passed, and an idler-pulley
upon the said weig 1[;1; for supporting the oppo-
site loop of said chain, substantially as set
forth. | .

16. In a dial-transmitter, the combination
with dials, a controlling-arm, and means for
rotating the one with respect to the other, of
circuit make and break devices operated
during the said rotation, and means operated
by the relative rotation of said parts for me-
chanically throwing the circuit make and
break devices into and out of operative rela-
tion. - | '

17. In a dial-transmitter, the combination

| with dials, a controlling-arm, and means for

rotating the one with respect to the other, of
line-circuit make and break devices con-
trolled thereby, and means for throwing the

sald circuit make and break devices into and

out of operative relation, said means includ-

" 4

‘Ing an electromagnet and a local - circuit

breaker. | | |
18. In a dial-transmitter, the combination
with dials, a controlling-arm, and means for

| rotating the one with respect to the other, of

line - circuit make and break devices con-
trolled thereby, means for mechanically
throwing the circuit make and break devices
imnto and out of operative relation, and lock-
ing means for holding them in their position
in operative relation, when so adjusted.

19. In a dial-transmitter, the combination
with dials, a controlling-arm, and means for
rotating the one with respect to the other, of
lime -circuit make and break devices con-

trolled thereby, means electrically controlled

for mechanically throwing the circuit make
and break devices into and out of operative
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means for hoidjng them in their position in
operative relation when so adjusted.

20. In a dial-transmitter, the combination
with dials, a controlling-arm, and means for

rotating the one with respect to the other, of
cams connected for rotation therewith, con-
tact-springs arranged to be operated by said
cams, and means for moving said contact-

-springs into and out of operative relation
10 |

with said cams.

.21. In a dial-transmitter, the combination
with dials, a controlling-arm, and means for
rotating the one with respect to the other, of

cams connected for rotation therewith, con- |

tact-springs arranged to be operated by said

cams, and electrically-controlled means for

moving saild contact-springs into and out of

22." In a dial-transmitter, the combination
with dials, a controlling-arm; and means for
rotating the one with respect to the other, of
cams connected for rotation therewith, con-
tact-springs arranged to.be operated by said

into and “out of operative relation wit

- cams, means for moving said contﬂ,ct—_Sﬁrings.

_ said
cams, and locking means for holding them in
their position in operative relation when so

moved.

23. Ina dial—-transmitter; the combiha;tiéﬂ;
with dials; a controlling-arm, and means for

- rotating the one with respect to the other, of

Y

cams connected for rotation therewith, con-
tact-springs arranged to be operated by"§aid:- |
~ cams, means for moving said contact-springs

into and out of operative relation with said
cams, and electrically-controlled locking

- means for holding them in their posi_tion in

operativerelation when somoved.
~ 24. In a dial-transmitter, the combination
with dials, a controlling-arm, and means for

rotating the one with respect to the other, of

~ cams connected for rotation therewith, con-

tact-springs arranged to be operated by said
cams, means including an electromagnet for |

moving said contact-springs into and out of
operativerelation with said cams, and a local-
circult breaker for said electromagnet. '

25. In a dial-transmitter, the combination |

L1

with dials, a controlling-arm, and means for
rotating the one with respect to the other, of

cams connected for rotation therewith, con-

tact-springs arranged to be operated by said
cams, means including an electromagnet for
moving said contact-springs into and out of
OFer&twe relation with said cams, and an
electromagnet locking and releasing device
therefor. = : o

26. In a dial-transmitter, the combination

with dials, a controlling-arm, and means for
|.rotating the one with respect to the other, of

cams connected for rotation therewith, piv-
oted contact-springs arranged to be operated
by said cams, an electromagnet, an armature
therefor connected to sal |
and a local-circuit breaker for said electro-
magnet. S -

27. In a dial-transmitter, the combination
with dials, a controlling-arm, and means for

rotating the one with respect to the other, of

cams connected for rotation therewith, piv-

oted contact-springs arranged to be operated
by said cams, an electromagnet, an armature

therefor connected to said contact-springs, a
latch for holding said armature in 1ts attract-

ed position, and electromagnetic means for
| releasing said latch. A

. 28. In a dial-transmitter, the combination

with-dials, a controlling-arm, and means for

Totating the one with respect to the other, of
cams connected for rotation therewith, piv-

oted contact-springs arranged to be operated
by said cams, an electromagnet, an armature

‘therefor connected to said contact-springs, a

latch for holding said armature in its attract-
ed position, electromagnetic means for re-

leasing said latch, and a local circuit make -

contact-springs,

L
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and break device for alternately making and -~
breaking circuit through the said electromag- .

netic means. - e

- In witness whereof I have hereunto set my

hand this 6th day of September, 1905.
I - CHARLES F. PEARCE.

_Witnesses: L |
- D. Howarp Haywoob,
- LivmAN " S. ANDREWS, Jr.

go-.*
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