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T'o all whom it may concern:

Be 1t known that I, Epwix R. GILL, a citi- '

zen of the United States, residing in the city
ol Yonkers, county of Westchester, and State
of New York, have invented a certain new
and useful Improvement in Selective Me-
chanical Operators, of which the following is
a specification. '

This iInvention relates to means whereby a
machine element, such as a wheel or other
mechanical device, may be mdirectly brought
into a pre-determined position for any de-
sired purpose.

The invention is applicable to the opera-

tion of combination locks, the sending of sig- ;

nals, ringing of bells, firing of expiosives and
like uses. _-

1his nvention is particularly useful in its
preferred forms for employment in connec-
tion with telephonic and telegraphic sys-
tems. It can be operated by hand or elec-
trically, and, in the latter case, an indefinite
number of similar instruments can be placed

on the same circuit and they can each be op-

erated by a key at any point on such circuit.
without interfering with the ethers.

The operation of mechanisms at a distance
by pneumatic means as well as by other
agencies 1s well known as the equivalent for
many purposes of electricity and I do not
confine myself to the employment of elec-
tricity specifically In operating my improved
apparatus from a distance. Indeed all those
claims wherein no means for operation at a
distance are called for are sufliciently broad
to cover devices adapted for manual opera-
tion, and any appropriate means may be
substituted for the main magnet shown.

My invention is shown in a preferred form
i the accompanying drawings, wherein—

Figure 1, is a side view of a telegraph call
embodying the invention, Fig. 2 is a similar
view, but with a portion of the apparatus
removed, Fig. 3 is an end elevation of the
same, Fig. 4 is a detail enlarged
showing the special toothed whee
used, Figs. 5
the two different kinds of teeth used, Fig. 7

preferably

1s an enlarged plan view showing the relation | armature 20 hangs

of a tooth to the detaining
an end view of
mechanism. _.

he present invention is an improvement,
over that shown in

pawl and Fig. 8 is
a portion of the retarding

 shaft 17.

ersPective |

and 6 are enlarged face views of |

- ment 23.
my pending application |
for patent, Serial No. 262,135, filed May 25, | to the

1905, whereby .the mechanism is simplified
and among other changes a sumpler and
cheaper retarded tripping device is employed
to regulate the pre-arranged movements of
the main machine element. While this ap-
paratus is particularly fitted for application
to telegraphic and telephonic calls it may be
used for many other purposes.

It 1s to be understood that, although the
tollowing description is solely concerned with
an electro - magnetically operated embodi.
ment of this invention, my clia,ima are not re-
stricted to forms using this actuating means,
except where specifically so expressed.

in the drawings, the entire device is in-
closed in a casing 1, preferably of wood, se-
cured to the base 2, either by screws 3 or
otherwise. The operation finally accom-
plished by the pre-determined movement of
the machine element (in this case a ratchet
wheel) is the dropping of the shutter 4, at the
bottom of which a cam-shaped beak 5, acts to
open a cireuit at 6, whereby any appropriate
signal may be operated in a manner well
known in the art. The dropping of the shut-
ter 4 follows lifting of the retaining hook 7,
carried by the shaft 8 which is turned by
movement of the arm 9. |

The ratchet wheel 10 is mounted upon
main shaft 11, pivoted between the side
plates 12 and 13 of the main frame and
carrying the tripping arm 14. This arm 14
Impinges upon the arm 9 when the wheel 10
1s brought into the pre-determined position
and thus drops the shutter 4.

The wheel 10 is adapted to rotate under
the intermittent or step-by-step action of a
pawl 15 which, in the form shown, takes the
shape of a wire frame depending from the
driving arm of lever 16 which is fixed to the
At the outer end of this lever
there is preferably carried an adjustable
screw  stop 18 which limits the upward
travel of the arm 16.

Behind the main frame the actuating
magnet 19 1s placed and this preferably acts
upon the main driving arm 16 through the
mechanism shown in the drawings. Here an
from a frictionless sup-
port 21 and is secured at its lower end to one
extremity of the band spring 22, the opposite
end of which is fixed to the sliding abut-
This abutment may be longitu-

adjusted, to give the desired tension
spring 22, by means of the serew 24,

dinally
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2.

The natural -tendency of this spring is to | pawl

 assume the bowed position shown in Fig. 2,

thus opposing the pull of the magnet 19.
A connecting means, such as the wire 25

1is secured at one end to the arm 16 and at

the other to the middle portion of the spring

- 99 When the armature 20 is attracted it

straightens the spring 22, thus drawing down

~ the arm 16. The return of the spring 22

10

when the magnetic pull is discontinued

- serves to lift the arm 16, in preparation for

15

20

29

30

another downward operative movement.
Each downward movement of the driving

pawl 15 is positively arrested at the proper

point by an inclined stop plate 26, so placed
as to wedge the pawl 15 against the wheel
10 at the end of each stroke. By this means
the wheel is locked at the end of each stroke,
so as to prevent excessive movement thereot
due to 1nerfia. | ' _

At one end of the shaft 11, a spiral spring
27 is so secured as to tend to return the
wheel to the starting point in the direction

opposite to that in which it is driven by the

pawl 15. In order to prevent this automatic

return of the wheel between the strokes of
the

%a,wl, a Tetaining pawl 28 is employed
which extends laterally from the end of a

‘retaining lever 29 fixed to the inclined shait

30. The pawl 28 is arranged to drop by

gravity behind the teeth of the wheel 10 as
This 1s.

these successively come into place.

 shown in dotted lines in Fig. 4 and 1n plan

35

- by the stops 31 and 32.
On the 1nner side of the wheel 10, a pin 33
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view in Fig. 7. The upper and lower limits

of movement of the lever 29 are determined
(See Fig. 2).

is provided which strikes the inclined beak
on the end of the lever 29, when the wheel 10
is returned by the spring 27. This acts to lift
the retaining pawl back to engage with the
teeth on said wheel. | |

From the inner side of the lever 29 there
projects a catch or shelf 34 which may be
made a continuation of the retaining pawl
28, as shown in the drawing. =

Directly above the catch 34 a hook 35
hangs from a shaft 36 to which it 1s fixed
and with which it swings freely. The posi-
tﬁms of the parts are such that, whenever
the
hook 35 drops automatically into place under
the catch and prevents the pawl from drop-
ping back into engagement with the lower
part of a tooth on the wheel 10. - When in
this position, the pawl 28 is'on a level with

the upper part of the teeth of the wheel 10,

and the shape of the particular tooth oppo-
site the pawl 28 will dI; _ _

pawl will or will not hold the wheel against
the spring 27.

The teeth of the wheel 10 have preferably
the forms best shown in Figs. 4, 5, 6 and 7.
There are two types of teeth shown corre-
sponding

pawl 28 and catch 34 are raised, the |

termine whether said.

to engagement with the retaming

906,523

in its upper and lower positions respec-

tively. Accordingly these two types of

| teeth may be appropriately and respectively
designated “upper contact’”’ and ‘‘lower

contact’’ teeth. .

The upper contact type of tooth is shown
in Fig. 6 1n face view and three of these are
indicated in
1 depth of the tooth 1s shown
from b to ¢. The lower portion of this tooth
is cut away on a slant, as shown at 37, while
the upper part, 38, of the tooth face is left
intact. In Fig. 5, on the contrary, the upper

part is cut away on a bevel, as shown at 39,

while the lower part is left intact, as at 40.

This is one of the ‘“lower contact’ teeth, and

70

Ferspective at ¢ In Fig. 4. In
Fig. 6 the fu

75

30

a specimen thereof is seen in perspective at ¢

in Fig. 4. - . . _

In Fig. 7 is shown the relation of the bevel
on either type of tooth to the inclined edge of
the retainin .
when a beveled tooth surface is forced back-
ward by the spring 27 against the inclined
edge of the pawl 28, this latter is forced to
move laterally causing longitudinal move-
ment of the inclined shaft 30, whose journals
are made long enough to accommodate this
movement. The inclined position of the

shaft insures return of the retaining pawl to

operative position under the influence of
gravity when the same is lifted by the pin 33
impinging against the inclined edge of the
lever 29, as above described. o
The operation of the parts so
is as follows: Every time the pawl 15 1s de-
pressed until arrested by the stop 26, the
wheel 10 is driven forward one tooth and the

lever 29 is raised by the pawl 28 riding up

over a tooth of said wheel. The hifting of the

catch or shelf 34 by this means allows the
hook 35 to fall under said catch and, when
the catch falls back upon said hook, the pawl
28 is held in such a position as to come oppo-
site the upper parts of the teeth of the wheel

10. In this position said pawl is operative as
a retaining device for said wheel only when

an ‘‘upper contact” type of tooth (such as

awl 28. It is obvious that,

far describedn
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shown in Fig. 6)isopposite said pawl. When

the ‘“lower contact’ type of tooth (shown in
Fig. 5) is opposite the pawl, the inclined face

39 forces said pawl out of engagement and

the wheel 10 returns to normal under the 1n-
fluence of the spring 27. In view of these
conditions, it i3 obviously necessary to pro-
vide means whereby, when a ‘“‘lower con-
tact’’ tooth is _
35 may be withdrawn to let said
into engagement with the squared contact
face 40, (see Fig. 5) whereby operative re-
taining contact is had with the pawl 28.
For this purpose an automatic retarded de-
vice of any desired character is used in con-
nection with means for withdrawing the
hook 35; said retarded device being Iliber-
ated by operation of the main driving pawl
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0};1) ostte the pawl 28, the hook
g awl fall
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43 to a frame 44, which frame earries

5 shown in Fig. 1, the arm
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15, In the preferred embodiment of my de- |

vice wiich is herein shown, I emn ploy the fol-
lowing novel form of retarded device, which
has several marked advantages as used in
this connection. Upon a shaft 41 thepe 18
carried an arm 42 extendimg forward to
where it is pivoted by means of a short shaft
2 Te-
tarding wheel journaled therein at its lower
end. This wheel, shown in end clevation in
Fig. 8 and in side elevation in Il 1, con-
sists of two side disks 45, joined by a short
rigid axle 46 whose diameter is made very
sinall, so that, as said axle rolls down the In-

5 chined track-wire, 47, there shall be » consid-

erable number of revolutions of the disks 45
for a comparatively short movement down
the wire. The outer end of the track-wire
47 passes through a support 48 which can be
moved up or down within the curved slot 49
in the frame 13.
the track can thus be adjusted to produce
various speeds in the retarding whee[l.

When the driving pawl 15 is in its upper |
. position, the

returning arm 50, which ex-
tends downward from the shaft 17 and moves
rigidly with it, bears upon the rims of the
disks 45 and holds the retarded device in the
torward position shown in Fig. 1. If the
pawl 15 lg)e depressed, the arm 50 moves to
the right in Fig. 1, and the

_ retarding wheel is
free to roll down the

track. Owing to the

considerable rotative inertia of the disks 45,

this following movement of the retarding
wheel is quite slow. When the pawl 15 is
again raised by reaction of the spring 22, the

arm 50 pushes the retarded deviee rapidly |

back to its normal osition, in this instance

RTI})IOIG wheel back over the
inclined track. By this expedient, inertia
18 made to retard movement of the wheel in
one direction while, rotation being avoided,
a quick return action is secured.

({Jpon the shaft 36 which carries the hook
35, there is fixed an arm 91, the lower end of
which extends into the path of movement of
the frame 44. This arm is so placed, how-
ever, that the frame 44 does not strike it
until just before the disks 45 reach their low-
est possible position, corresponding to the
continued depressed position of the main
pawl 15. -

When the main lever 16 isin its u pper posi-
tion and the retarding wheel is at normal, as
ol comes agalnst
the lever 52 which is connected to the main
frame by a pivotal support 83, whereby said
lever may be brought to any desired position
for purposes of adjustment. This construc-
tion supplies an-adjustable stop whereby the
hook 35 may be aflowed to extend more or
less under the catch or shelf 34.

The operation of the device is as follows:

- To begin use of the special combination

~ which causes the

| pawl.

The degree of inclination of

Tact that,

- beveled from top to

shutter 4 to drop the whee} !

a

is brought to the position shown in Kig. 2,
wherein the retaining pawl is in engagement
with the first “lower-contact” tooth, shown
at d, in Fig. 4. In order to secure this POSi-
tion, the key or relay which controls the
magnet 19 must maintain  cireuit closed
through said magnet long enough to permit
the retarding wheel to trip the hook 35, so as
to permit the retaining pawl 28 to fall inte
engagement with the %ower part 40 of the
tooth d.  Such is the position shown in I 1o

2. The wheel 10 is started forward {ron

this. position by

four pulls of the magnet fol-
lowing each ot}

ler so rapidly that the retard-
ed device has not time to trip the hook 35.
By this means said hook remains constantly
In position to prevent talling of the retaining
The first four teeth bemng ‘“upper
contact™ teeth, the wheel is held between
strokes of the pawl 15 until the position
shown in Fig. 4 is reached when circuit
through the magnet 19 must be maintained
long enough to let the frame 44 trip the hook
39, 80 that the pawl 28 may drop into engage-
ment with the squared face ol the “‘lowar

contact” tooth which is then opposite said

pawl.  Further rotation of the wheel 10 is
accomplished by a succession of quick im-
pulses (corresponding to engagement of the
retaining pawl 28 with “upper - contact’’
teeth) separated into groups by ocecasional
pauses during which the main driving pawl
15 1s depressed long enough to permit trip-
ping of the hook 35 and engagement with
the corresponding “lower-contact” tootly or
teeth. It is obvious that, unless the richt
pre-arranged system of respectively short
and long pauses is adopted, the tripping bar
14 cannot be made to operate the lever ¢ and
drop the shutter 4.  This follows from the
if the pawl 28 is allowed to drop
when opposite an “upper-contact”’ tooth,
the beveled lower part of the tooth face (37
in Fig. 6) will move the pawl with its lever 29
and shaft 30, to the right in Fig. 3, thus re-
leasing the wheel 10, which is returmned to
normal by the spring 27. When this hap-
pens the pin 33 on the wheel elevates the lo-
ver 29 and pawl 28, to allow this latter to
once more come into the plane of the wheel.
The tooth e, which is opposite the pawl 28,
when this last operation occurs, 1s preferably
bottom as shown, in or-
der to prevent catching of the pawl as it is
thrown upward. The operation above de-
scribed will also result if the pawl 28 is not
allowed to drop when o pposite a “lower-con-
tact” tooth.

_ When the tripping lever 14 has dropped
the shutter 4, the lever with its shaft may be
returned by any desired means, but I prefer
to msure its positive automatic return by
shaping that tooth which is then opposite
the pawl 28 like the tooth e in Kig. 4. By
this means, no sooner is the driving pawl 15
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raised after the shutter 4 drops than the pawl | to permit said pawl to be carried out of the

28 is disencaged as above described, releas-

g the w*l*?eeT; and this whether the pause
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made after the last impulse is short or long.
In operating the magnets 19 by means of &

key direct, the combination will consist 1n &

series of closures of circuit at the key which

are maintained for a shorter or longer pe-

riod, and the duration of pauses between con-
tacts will be immaterial. Where relays are
used which close the operating circuit during
open circuit on the main line, the key will be
depressed at intervals separated by shorter
or longer periods of open circuit, to make the
combination, and the duration of contacts
may be disregarded. _ '
This invention is applicable to all kinds of
telegraphic and telephonic systems, whether

wireless or of the older types. .
One advantage of this form of selective

mechanism is that, by merely changing the
wheel 10, the entire apparatus becomes at
once capable of use with a new combination.

‘As the combinations possible with a wheel of

a reasonable size and number of teeth are al-
most numberless, almost any number of sta-
tions can be supplied with apparatus which
is identical in all, save for the wheel 10, with-
out duplicating combinations. .

The construction 1s such _
will operate on one weak battery cell if neces-

sary.

Many changes may be made in the con-
struction of this device without departing
from the scope of this invention, and 1 am
not to be understood as limiting myself to the
details herein shown and described.

VWhat I claim 15— |

1 In combination with a machine ele-

ment intended to be brought to a predeter-
mined position, a main impelling device
adapted to move said element step-by-step
in one direction, a magnet, an armature
therefor, a bowed spring so attached to said
armature as to be straightened thereby when
sald magnet is energized and a mechanical
connection between said spring and said im-
pelling device whereby the latter is actuated
by the successive bending and straightening
of said spring, substantially as described.

2. In combination with a machine ele-
ment, intended to be brought to a predeter-
mined position, a main impelling device
adapted to move said element step-by-step
in one direction, a magnet, an armature

~ therefor, a bowed spring secured at one end

to a fixed abutment and at the other end to

the free end of sald armature and a connect- |

ing rod secured at one end to said impelling
device and at the other end to said spring be-
tween its ends, substantially as described.

3 In combination with a toothed wheel

intended to be brought to a predetermined
position, a retaining pawl for said wheel, &

pivotal support for said pawl movable so as |

that the device |

plane of said wheel and out of mechanical
connection therewith, and means for freeing
said wheel from the control of said pawl by
moving the latter out of the plane of said
wheel, substantially as deseribed. |

70

4. In combination with a toothed wheel

intended to be brought to a predetermined
position, a retaining pawl for said wheel, a
pivotal support for said pawl adapted to be
civen a longitudinal movement of transla-
tion with the pawl for carrying the pawl out
of operative mechanical connection with the
wheel, and means for freeing said wheel from
the control of said pawl by moving the pawl
and pivot as aforesaid, substantially as de-
scribed. = L -

5. In combination with a toothed wheel
intended to be brought to a predetermined
position, & retaining pawl for said wheel, a
pivotal support for said pawl adapted to

slide longitudinally so as to carry said pawl
out of the plane of said wheel and out of op-

erative mechanical connection therewith,
and means for freeing said wheel from the
control of said pawl by moving the pivotal

| support longitudinally, substantially as de-

scribed. -

6. In combination with a toothed wheel
intended to be brought to a predetermined
position, a retaining pawl for said wheel, a
pivot to which said pawl is attached having
long journals upon which it is free to slide
longitudinally, and means for freeing said
wheel from the control of said pawl by caus-
ing said pivot to slide on said journals until
the pawl is brought out of the plane of said
wheel and out of 1:1:1:3(5ha,11ica,1p
therewith, substantially as described.

7. In combination with a toothed wheel
intended to be brought to a predetermined
position, a retaining pawl therefor and an -
clined pivot for said pawl, said pivot having
Jong journals to permit it to slide longitudi-
nally, substantially as described.

8. In combination with a toothed wheel

intended to be brought to a redetermined
position and having a tooth beveled across

the plane of the wheel and no wider than said
| wheel; a retaining pawl for said wheel adapt-

ed to engage the beveled surface of said
tooth and mounted so as to be capable of
moving out of the plane of said wheel and out
of operative mecEanica,l connection there-
with, substantially as described. '

9. In combination with a toothed Wheel'

intended to be brought to a predetermined
position, and having a tooth beveled across
the plane of said wheel, a retaining pawl hav-
ing an inclined face and mounted so as to be
capable of movement laterally with respect
to said wheel, substantially as described.

10. In combination with a toothed wheel

89

90

95

107

connection

100

110

115

120

intended to be brought to a predetermined

position and having a tooth whose face 1s

130
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square on 1its lower portion and beveled |

across its upper portion, a retaining pawl
mounted so &s to engage with either portion
of said face and capable of moving laterally
with respect to said wheel, substantially as
described. ' .
11. In combination with a toothed wheel

intended to be brought to a predetermined

position and having & tooth whose face is
square on 1ts upper portion and beveled
actoss its lower portion, a retaining pawl
mounted so as to engage with either portion
of said face and capable of moving laterally
with respect to said wheel, substantially as
deseribed.

12. In combination with a wheel intended
to be brought to a predetermined position, &
tooth on said wheel whose face is square on
its lower portion and beveled across its upper
Eorti(m, a retamning pawl mounted so as to

be capable of movement laterally with re-

spect to sald wheel and radially so as to en-
%age either portion of said face, and means
or holding said tooth in a position to engage
sald beveled portion, substantially as de-

scribed.

13. In combination with & wheel intended
to be brought to a predetermined position, a
tooth on said wheel whose face is squage on
its upper portion.and beveled across its lower
gortwn, a retaining pawl mounted so as to

e capable of movement laterally with re-
spect to sald wheel and radially so as to en-
%age either portion of said face and means
or holding sald tooth in a position to engage
sald square portion, substantially as de-
scribed.

14. In combination with a toothed wheel
intended to be brought to a predetermined
position and having a tooth whose face is
partly beveled across and partly square, a
retaining paw!l capable of movement both
radially and laterally with respect to said
wheel, means for holding said pawl in one
radial position so as to engage with a portion
of said tooth face and means for freeing said
pawl from said holding means, substantially
as described.

15. In combination with a toothed wheel

intended to be brought to a predetermined
position and having teeth whose faces are
partly beveled across and partly square, im-
elling means for said wheel, a retaining pawl
or sald wheel capable of movement both
radially and laterally with respect to said
wheel, means for holding said pawl in one
radial position and means controlled by
movement of said impelling means for freeing
sald pawl from said Enlding means, substan-
tially as described.

16. In combination with a toothed wheel

intended to be brought to a predetermined
position and having teeth whose faces are
partly beveled across and partly square, an

@l

awl for said wheel capable of movement
Eoth rgdially and laterally with respect to
sald wheél, means for holding said pawl in
one radial position, a retarded device for
freeing said pawl from said holding theens
and means controlled by movement of said
impelling device for ¢ontrolling action of said
retarded device, substantially as described.

17. In tombination with a toothed wheel
intended to be brought to a predetermined
position and having teeth partiy beveled
across and partly square, a rétaining pawl
mounted upon & sliddeg pivot, & hook for sup-
porting said paw! in one radizl position, a re-
tarded device for tripping said hook and an
impelling means for said wheel gdapted o
control operation of said retarded device,
substantially as described. |

18. In combination with a toothed wheel,
a retaining paw!l therefor, a hook for support-
ing said pawl, a pivoted retarded device for
tripping said hook and an inertia wheel car-
ried by said retarded device, substantially as
described.

19. In a device of the class described, a re-
tarded means comprising an inclined track, a
pivoted frame and an inertia-wheel havin
an axle of small diameter, rolling on sai{%
track and journaled in said frame, substan-
tially as described. ,

20. In a device of the class described, a re-
tarded means comprising two inertia disks
joined by an axle of small diameter, in com-
bination with an ineclined track for said axle.
substantially as described.

21. In a device of the class described, a re-
tarded means coraprising two inertie-disks
oined by an axle of small diameter; n com-

ination with & track for said axle, pivoted
at one end and having a support at the other
end which 1s adjustable as to height, sub-
stantially as described.

22. In a device of the class described, a re-
tarded means comprising a pivoted arm, a
depending frame pivoted to the end of said
arm, an axle of small diameter journaled in
said frame, two inertia-disks fixed to the ends
of sald axle and an inclined track for said
axle, substantially as described.

23. A toothed wheel, a retaining pawl
therefor, a hook for said pawl, a shaft for said
hook and a tripping arm extending from said
shaft; 1n combination with a retarded device
comprising an inertia wheel having an axle of
small diameter, an inclined track for said
axle and a pivoted support in which said axle
and wheel are j ournaleg and mounted so as to
come Into operative contact with said trip-
ping arm, substantially as described.

24. A toothed wheel, a retaining pawl
therefor, a hook for said paw], a tripping arm

| operatively connected with said heok, a piv-

oted impelling means for said wheel and an
arm operated by said impelling means, in
combination with an inclined track, a re-
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tarded device adapted to toll down said
track in one direction to make contact with

- said tripping arm and to shde back in the

10

15

other direction when pushed by said arm :]f_
erated by the impelling means, substantially
as described. | :

25. A toothed wheel, a retaining pawl
therefor, a hook for said pawl and a main 1m-
pelling device for said wheel; in combination
with a retarded means for tripping said hook
comprising an inertia wheel, an inclined
track on which said wheel is free to roll in one

direction and means connected with said 1im-

elling device for causing said wheel to slide
Eack to normal position on said track with-~
out revolving, substantially as described.
26. As an article of manufacture a toothed
wheel having some of its teeth with faces bev-

S _ - : 006,523

eled on their iipper parts and square on their

lower parts dnd some of its teeth with faces
square on their upper parts and beveled on

‘their lower parts, substantially as described.

27. In a device of the class described, a
toothed wheel, & retaining pawl, a supporting
lever therefor capable of movement E)a,tera,]ly
with respect to the wheel and having an 1n-
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clined edge at its free end and a pin on said

wheel adapted to strike said inclined edge
and lift said lever and pawl when the wheel

revolves in one direction, substantially as
described. |

. EDWIN R. GILL.

' Witl_iesses: '
H. S. MACKAYE,
- Cormis P. GATELY.
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