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To all whom it may concern:

Beitknownthat I, FRANCIS H. RICHARDS, a
citizen of the United States, residing at Hart-
ford, in the county of Hartford and State of
Connecticut, have invented eertain new and
useful Improvements in Gearing, of which the
following is a specification.

Thisinvention relates to gearing of the class
especially adapted for starting and stopping
the rotation about its axis of an orbitally-
movable wheel—such, for instance, as a type-
wheel—and is especially adapted for use in
connection with a certain class of key-oper-
ated mechanisms—such, for instance, as that
desecribed in my Patent No. 401,371, granted
April 16, 1889.

One of the main objects of my present in-
vention is to provide an improved coupling
mechanism by means of which a rotative
driven gear may be carried into and out of
engagement with a driving-gear, the orbit of
which corresponds to the orbit of movement
of the driven gear, the coupling and uncoup-
ling of the driven gear being effected at pre-
determined points in its orbital movement.

Another important object of my invention
consists in the provision of means for soregu-
lating the number of rotations of the driven
gear, occurring during the period beginning
with the coupling of such driven gear with the
driving-gear and its uncoupling therefrom,
that the driven gear may be rotated a deter-
mined number of times when such rotation
commences at one point-in the orbital move-
ment of this gear and a different number of
times when the rotation begins at another
point in such orbital movement.

In the drawings accompanying and form-
ing part of this application, Figure 1is a sec-
tional plan of a key-operated mechanism em-
bodying my present invention. Fig. 2 is a
vertical longitudinal sectional elevation of
the same. Fig. 3 is a sectional plan of a por-
tion of the mechanism illustrated in Fig. 1
and shows two positions of the gear-shifting
mechanism for permitting one rotation of the
driven gear. Fig. 4 is a sectional elevation,
in full and dotted lines, of a portion of the
mechanism shown in Fig. 3, the section being
taken in line b b thereof and illustrating the
coupling of the driven gear with the driving-
gear. Fig. 5 is a similar view illustrating

Serial No, 586,345, (o model.)

the uncoupling of the driven gear from the
driving-gear, the section being taken in line
¢ ¢, Fig. 3. Fig. 6 is a sectional plan similar
to Fig. 3 and shows two positions of the gear-
shifting mechanism for permitting two rota-
tions of the driven gear. Fig. 7is a detail
longitudinal seection, on an enlarged seale, of
a detent device, hereinafter described, for
holding the driven gear in either of its ex-
extreme positions, the section being taken in
line d d, Fig. 2; and Fig. 8 is a similar view
of brake mechanism for stopping the rotation
of the driven gear and holding the same in
its normal position, the section being taken
in line e ¢, Fig. 2.

Similar characters represent like parts in
all the figures of the drawings.

My present invention comprises, in combi-
nation with a driving-gear and with a rota-
table driven gear shiftable from one to the
other of two extreme positions into and out
of gear with such driving-gear, and in com-
bination also with means for carrying the
driven gear in an orbit corresponding with
the driving-gear, of gear-shifting means con-
trolled by the rotation of the driven gear and
operative for shifting the driven gear from
one of the aforesaid positions to the other at
a predetermined point in the orbit thereof.

I prefer to employ a circular driving-gear
and a driven gear normally out of gear with
such driving member and having means for
revolving the driven gear about the driving-
gear, together with means for starting the
rotation of the driven gear while in its nor-
mal position, the gear-shifting means opera-
tive by such rotation being, preferably, in
the nature of gear-coupling means adapted
for effecting the coupling of the two gears to
thereby continue the rotation of the driven
gear during its revolution.

A framework suitable for carrying the sev-
eraloperative partsof the mechanismisshown
herein at A, having a main shaft, such as
D, carrying a rotary turret or frame, such as
H, which in turn is illustrated as supporting
for rotation relatively thereto a driven gear,
such as 12, which driven gear is adapted to
be rotated when in gear therewith by means
of a driving-gear—such, for-instance, as that
shown at.13. This driving-gear is repre-
sented in-the present case in the form of a
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an orbit other than a ecircular orbit. Nor-
mally the driven gear is preferably out of
mesh with the driving-gear and is shiftable
transversely of the plane of the driving-gear
into mesh therewith. As is usnal in mech-
anisms of this type, the driven gear is illus-
trated carrying, for rotation and revolution
in unison therewith, a starting-arm, such as
26, which is operative in the present case for
commencing the rotation of this gear, the
rotation of the starting-arm Deing shown as
effected, in a manner substantially similar
to that described in my patent hereinbefore
referred to, by means of a suitable gear-
starter interposable in the path of said arm.

A series of gear-starters or latches, con-
structed for interposition in the path of the
starting-arm in the manner just described,
is illustrated at L, operated, respectively, in
the well-known manner by means of corre-

sponding keys—such, for example, as are

illustrated at 15. These keys for operating
the latches may be of any desired construc-
tion and are represented in the drawings as
simple spring-retracted plungers working in
suitable vertical apertures in the forward
part of the main frame A and adapted, when
depressed, to engage the rear ends of their
respective latches. These latches are also
illustrated as of well-known construetion,
having springs 52 for carrying them to their
forward or projected positions when released
by the keys; springs, such as 53, for holding
theny latched in their retracted positions;
stops, such as 55, for limiting the forward
movements of the latches, and catches, such
as 54, for engaging corresponding catches 20
on the main frame.

The starting-arm (illustrated at 26) is pref-
erably of the type described in my herein-
before - mentioned patent, and is shown in
position and adapted to push back the gear-
starter or latch after being operated thereby,
this starting-arm being represented in the
present instance as having a starting-finger
26, which when engaged by the gear-stavter
or latch is rotated, and thus rotates the arm
and the driven gear, and as also having a
resetting-finger 26", which when the starting-
arm is in line with the gear-starter exerts a
toggling action upon the latch and forces the
same back to its normal position, thus reset-
ting the same before being disengaged there-
from.

The driven gear is illustrated in the draw-
ings carried for rotation in unison with a shaft
6, journaled in the frame or turret II, and is
alsorepresented mounted for vertical recipro-
cation thereon. In the present instance this
gear is shown having a plurality of pins, such

as 34, rigidly secured thereto and passing

through aperturesin a pair of arms 6’ in fixed
relation with the shaft 6. The driven gear
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is also illustrated fixedly secured to a long
sleeve 12'; journaled upon the shaft 6 so as
to have a vertical movement thereon.

It will be apparent that both the driven
gear and its sleeve will rotate in unison with
the shaft, owing to the positive engagement
of the guide-pins 34 with the fixed arms ¢,
and that the driven gear will have its shift-
ingorreciprocatory movement independently
of the movement of the shaft, so as to permit
the engagement and disengagement of the
driving and driven gears, the starting-arm 26
and the fixed arms 6’ being shown having
stop-shoulders at opposite sides, respectively,
of the lower arm of the turret or frame I to
maintain the shaft and its connected parts
in their proper vertical positions.

The driving-gear 13 is preferably disposed
so as to have its pitch-line concentric with
the axis of the driving-shaft D, and is shown
herein as supporting a pair of cam-segments,
such as 39 and 40, each of which is illustrated
provided with a cam-face inclined tothe plane
of the driving-gear and having its longitudi-

nal edges defined by ares having their cen-

ters in the axis of the main driving-shaft,
these cam -faces being designated, respec-
tively, by 39" and 40', located in adjacent par-
allel planes. Xach of the cam-segments 39
and 40 may be considered as comprising a
plurality of gear-shifting members or cams,
one for each of the latches or keys of the
mechanism. -As the cam-segment 39 isin the
nature of a coupling-segment and that at 40
an uncoupling-segment, it will be apparent
that the gear-shifting members of the former
constitute coupling members or cams, while
those of the latter are in the nature of un-
coupling cams or members. -

Two gear-shifting members adapted to co
operate with the cam-segments just described
are illustrated at 36 and 37, carried for rota-
tion and revolution in unison with the driven
gear, the former constituting a gear-shifting
coupling member or cam and the latter a gear-
shifting uneoupling member or cam, these
two arms being illustrated herein mounted
in fixed relation with the driven gear. The
arm 36 is shown herein having a cam-face 36,
inclined at an angle corresponding to that of
the face 39’, and the arm 37 is preferably pro-
vided with a similar cam-face 37" for eoiper-
ating with that at 40'.

It will be obvious that either arm, operat-
ing in conjunction with its proper cam-seg-
ment or portion thereof, forms therewith gear-
shifting means operative for carrying the
driven gear from one of its extreme positions
to the other, the arm 36 and the segment 39,
or proper portion thereof, forming gear-coup-
ling means controlled by the rotation of the
driven gear when operated by the starting-
arm, and the arm 37 and the segment 40, or
proper portion thereof, constituting gear-un-
coupling means, operative, as will be herein-
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after more particularly pointed out, by the
continued rotation of the driven gear aftera
predetermined number of rotations thereof.

As is well understood in the art, when a
gear-starter or latch isinterposed in the path
of the starting-arm the driven gear will be
partially rotated in unison with said arm.
The coupling-arm 36 is so located that as the
starting-arm is engaged by the gear-starter
and said arm begins to rotate the cam-face
36" will be forced up the corresponding cam-
face of its coOperative coupling member or
cam of the cam-segment 39 and will thereby
cause the driven gear to be shifted from its
normal position out of engagement with the
driving-gear, Fig. 2, into gear with said driv-
ing-gear, as shown in Fig. 4, the shifting
movement taking place in a direction trans-
versely of the driving or internal gear.

As it is obvious that some means must be
employed in the construction shown herein
for preventing the return of the driven gear
and its connected parts to their normal posi-
tions on the rotation of the arm 36 out of
engagement with the cam-segment 39, I have
Nlustrated herein a detent device for holding

said gear up in the position shown in Fig. 4-

until the action of the uncoupling members
takes place. In the form thereof herein
shown this detent deviee preferably com-
prises a spring-arm, such as 7, fixedly secured
to one of the arms 6’ and having a detent-
pin 7' working in a suitable aperture in said
arm and adapted to engage the walls of either
one of a pair of V-shaped or similar grooves
34’ in the corresponding gunide-pin 34, these
grooves corresponding, respectively, to the
extreme upper and lower positions of the
driven gear—that is, to the geared and idle
positions, respectively, of the driving and
driven gears. )

The driven gear is normally held against
rotation in a predetermined rotative position
in any suitable manner. I have illustrated
herein a brake mechanism for preventing
such rotation, which in the form illustrated
embodies a brake member, such as 19,in the
form of a sliding bolt working in the bore of
a tubular boss, such as 18, on the turret or
frame H, and a spring 19’ held in said boss
under compression and normally tending to
force the bolt 19 into engagement with a flat-
tened portion or surface 12" of the sleeve 12/,
as shown in Fig. 8, this flattened surface
being of sufficient length to permit recipro-
cation of the driven gear and its connected
devices.

After the eommencement of the rotation
of the starting-arm and the driven gear has
been effected by the gear-starter the rotation
ofthedriven gear iscontinued by thedriving-
gear until the uncoupling-arm 37 is in posi-
tion to engage the cam-surface of the proper
portion of the cam-segment 40, whereupon
the force of the detent-pin 7 will be over-
come by the toggling action of the cam-faces
1, and the cam-face 37, riding down the cam-

face 40, will cause the shifting of the driven
gear to its normal position, as illustrated in
Fig. 5.

The uncoupling of the driven gear from the
driving-gear may be effected at the end of
one or more rotations of such driven gear, as
may be desired; butin the construction here-
in illustrated I have shown means for un-
coupling the gears at the end of one rotation,
when the coupling hasbeen effected by the op-
eration of any one of the series of latches, and
at the end of two rotations when the coupling
has been accomplished by one of the other se-
ries of gear-starters. In the presentinstance
the cam-segment 40 is represented embody-
ing aplurality of connected uncoupling mem-
bers in fixed relation with the driving-gear,
and these uncoupling members may be di-
vided into two sets, in the first of which each
uncoupling member is so located as to en-
gage the uncoupling-arm 37 atsuch a distance
from the corresponding starting-point—viz.,
the projected latch of that set—as corresponds
to a determined number of rotations of the
driven gear; and in the second of which each
uncoupling member islocated to engage such
arm at a distance from the starting-point or
lateh of such set, corresponding to a greater
number of rotations of the driven gear.

The five upper latches (shown in Fig. 1 of
the drawings) are illustrated in the present
case as operative to start the rotation of the
driven gear at such points that said gear will
have but a single rotation before it is un-
coupled from the driving-gear, while the
seven lower gear-starters are represented as
serving to start the driven gearat such points
that two rotations will be accomplished be-
fore this uncoupling is effected. This will
be obvious by reference to Figs. 3 and 6, re-
spectively, in the former of which the start-
ing-arm.is shown engaged by the lowermost
one of the upper tier of latches, the cam-seg-
ment 40 being so located that the proper
coupling member or portion of the segment
will be operative to engage the uncoupling
arm 37 and shift the drivengeartoitsnormal
position when these uncoupling members
come into operative relation with each other,
while in the latter figure the lowermost one
of the lower tier of gear-starters isillustrated
as operative for starting the rotation of the
driven gear at such a point that at the end
of one of its rotations the driven gear will
not be in position-to carry its uneoupling-
arm into engagement with the cam-segment
40, and hence said gear will continue its ro-
tative movement until the nuneoupling-arm 37
isagain brought to a point where its uncoup-
ling cam-face intercepts the arc defining the
inner edge of the cam-segment 40 when the un-
coupling-arm will,at the end of the second ro-
tation of the driven gear, engage the proper
uncoupling member or portion of such cam-
segrment and effect the uncoupling of the two
gears in the manner before described.

By the proper positioning of the gear-start-
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ers and the cam-segments it will be apparent

that within limits any desired number of
latches may be operated to start the rotation of
the driven gear at such points, respeectively,
that the uncoupling will be accomplished at
the end of one or more of such rotations, and
that the remainder of the latches may be actu-
ated to start the rotation of the driven gear
at such other points, respectively, that two-or
more rotations will be completed before the
uncoupling-arm of the orbitally-movable gear
strikes the uncoupling eam-face of the seg-
ment 40.

While my invention is shown and described
as preferably operative in an orbital path, yet
it is not limited thereto.

Having thus described my invention,what
I claim is—

1. The combination with a driving-gear, of
a driven gear; means for carrying the driven
gear in a path corresponding with thatof the
driving-gear; and means controlled by the
rotation of the driven gear, and operative for
bodily shifting said driven gear into and out
of engagement with the driving-gear at a pre-
detormined point in the path thereof.

The combination with a driving-gear, a
1’otatable driven gear bodily shiftable be-
tween two extreme positions ‘into and out of
gear with' the driving-gear; and means for

carrying the driven gear in a path corre-
sponding with that of the driving-gear; of a
starting-arm connected for rotation and move-
ment in unison with the driven gear; a gear-
starter interposable in the path of said arm
for starting the rotation of the driven gear;
and gear-coupling means controlled by such
rotation of the driven gear and operative for
bodily shifting said driven gear toward and
into gear with the driving-gear, to thereby
continue the rotation of the driven gear.

3. The combination with a driving-gear, a
rotatable driven gear bodily movable intoand
out of gear with the driving-gear; and means
for moving the driven gear in a path corre-
sponding with the path of the driving-gear;
of gear-shifting means controlled by the ro-
tation of the driven gear, and operative for
bodily shifting said driven gear from one of
its extreme positions to the other.

4. The combination with a driving-gear,
and fixed cam-surfaces adjacent thereto; of
a driven gear; and means controlled by the
rotation of said driven gear,and in intermit-
tent engagement with said cam-faces.

5. The combination with a driving-gear; a
rotatable driven gear bodily shiftable be-
tween two extreme positions into and out of
gear with the driving-gear; and means for
carrying the driven gear in an orbit corre-
sponding with the driving-gear; of gear-shift-

_ing means controlled by the rotation of the

driven gear, and operative for bodily shifting
said driven gear from one of its extreme po-
sitions to tbe other, at a predetermined pomt

in the orbit thereof.
6. The combination with a driving-gear; a

573,620

rotatable driven gear bodily shiftable be-
tween two extreme positions into and out of
gear with the driving-gear; and means for
carrying the driven gear in an orbit corre-
sponding with thedriving-gear; of astarting-
arm connected for Totation, and 01b1ta1move-
ment, in unison with the driven gear; a gear-
starter interposable in the path of said arm
for starting the rotation of the driven gear;
and gear-coupling means controlled by such
rotation of the driven gear,and operative for
bodily shifting said driven gear toward, and
into gear with, the driving-gear, to thereby
continue the rotation of the driven gear.

7. The combination with a driving-gear; a
rotatable driven gear bodily shiftable be-
tween two extreme positions into and out of
gear with the driving-gear; and means for
revolving the driven gear in an orbit about
the axis of the driving-gear; of gear-shifting
means controlled by the rotation of thedriven
gear, and operative for bodily shifting said
driven gear from one of its extreme positions
to the other, at a predetermined point in the
revolution thereof. :

8. The combination: with a driving-gear; a
rotatable driven gear normally out of gear
with said driving-gear, and bodily shiftable
into and out of gear with the driving-gear;
and means for revolving the driven gear in
an orbit about the axis of the driving-gear;
of means for starting the rotation of the
driven gear while in its normal position; and
gear-coupling means controlled by such rota-
tion of the driven gear, and operative for
bodily shifting said driven gear toward, and
into gear with, the driv1n<r-frear to thereby
continue the rotation of the d1‘1ven gear.

9. The combination with a driving inter-
nal gear; a rotatable driven gear normally
out of gear with said internal gear, and bodily
shiftable into and out of gear with the inter-
nal gear; and means for revolving the driven
gearin an orbit about the axis of the internal
gear; of means for starting the rotation of
the driven gear while in its normal position;
and gear-coupling means controlled by such
rotation of the driven gear, and operative for
bodily shifting said driven gear toward, and
into gear with, the internal gear, to thereby
continue the rotation of the driven gear.

10. The eombination with a driving inter-
nal gear; a rotatable driven gear normally
out of gear with said internal gear, and bod-
ily shiftable transversely of the plane of,
and into and out of gear with, the internal
gear; and means for revolving the driven
gear in an orbit about the axis of the internal
gear; of means for starting the rotation of
the driven gear while in its normal position;
and gear-coupling means controlled by such
rotation of the driven gear, and operative for
bodily shifting said driven gear toward, and
into gear with, the internal gear, to thereby
continue the rotation of the driven gear.

11. The combination with a driving inter-
nal gear; a rotatable driven gear normally
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out of gear with said internal gear, and bodily
shiftable transversely of the plane of, and
into and out of gear with, the internal gear;
and means for revolving the driven gear in
an orbit about the axis of the internal gear;
of means for starting the rotation of the
driven gear while in its normal position; and
a pair of gear-shifting coupling members, one
connected for rotation and revolution in uni-
son with the driven gear, and the other in

fixed relation with the internal gear, and lo-

cated to shift the driven gear and its coupling
member bodily on such rotation of the driven
gear, to thereby carry said driven gear into
gear with the internal gear, and continue the
rotation cf the driven gear.

12. The combination with a driving inter-
nal gear; a rotatable driven gear normally
out of gear with saidinternal gear, and bodily
shiftable transversely of the plane of, and
into and out of gear with, the internal gear;

‘and means for revolving the driven gear in

an orbit about the axis of the internal gear;
of means for starting the rotation of the
driven gear while in its normal position; and
a pair of gear-shifting coupling members, one
connected for rotation and revolution in uni-
son with the driven gear, and the other in
fixed relation with the internal gear, and one
of said coupling members having a cam-face
adapted to cooperate with the other coupling
member and located to shift the driven gear
and its coupling member on such rotation of
the driven gear, to thereby carry said driven
gear into gear with the internal gear, and
continue the rotation of the driven gear.

13. The combination with a driving inter-
nal gear; a rotatable driven gear normally
out of gear with said internal gear, and shift-
able transversely of the plane of,and into and
out of gear with, theinternal gear; and means
for revolving the driven gear in an orbit about
the axis of the internal gear; of means for
starting the rotation of the driven gear while
in its normal position; and a pair of gear-
shifting coupling-cams, one connected for ro-
tation and revolution in unison with the
driven gear, and the other in fixed relation
with the internal gear and located to shift the
driven gear and its coupling-cam on such ro-
tation of the driven gear, to thereby carry
said driven gear into gear with the internal
gear, and continue the rotation of the driven
gear. - '

14. The combination with a driving inter-
nal gear; a rotatable driven gear normally
out of gear with said internal gear, and shift-
able transversely of the plane of, andintoand
out of gear with, the internal gear; and means
forrevolving the driven gear in an orbit about
the axis of the internal gear; of means for
starting the rotation of the driven gear while
in its normal position; and a pair of gear-
shifting coupling members, one in fixed rela-
tion with the internal gear, and the other
movable in unison with the driven gear and
located to engage the first-mentioned coup-

ling member by a toggling movement on the
rotation of the driven gear, and one of said
coupling members having its working face
cam-shaped and located to shift the driven
gear on the toggling movement of its coup-

ling member, to thereby carry said driven.

gear into gear with the internal gear, and con-
tinue the rotation of the driven gear.

15. The combination with a driving-gear;
a rotatable driven gear normally out of gear
with said driving-gear, and bodily shiftable
into and out of gear with the driving-gear;
and means for carrying the driven gearin an
orbit corresponding with the driving-gear; of
means for starting the rotation of the driven
gear while in its normal position; gear-coup-
ling means controlled by such rotation of the
driven gear,and operative for bodily shifting
said driven gear toward, and into gear with,
the driving-gear, to thereby continue the ro-
tation of the driven gear; and gear-uncoup-
ling means controlled by such continued rota-
tion of the driven gear, and operative for
bodily shifting said driven gear to its normal
position at a predetermined point in said ro-
tation, to thereby stop the rotation of said
driven gear.

16. The combination with a driving inter-
nal gear; a rotatable driven gear normally
out of gear with said internal gear, and shift-
able transversely of the planeof, and into and
out of gear with, the internal gear; and means
for revolving thedriven gear in an orbitabout
the axis of the internal gear; of means for
starting the rotation of the driven gear while
in its normal position; a pair of gear-shifting
coupling members, one connected for rota-
tion and revolution in unison with the driven
gear, and the other in fixed relation with the
internal gear, and located to shift the driven
gear and its coupling member on such rota-
tion of the driven gear, to thereby carrysaid
driven gear into gear with the internal gear,
and continue the rotation of the driven gear;
and a pair of gear-shifting uncoupling mem-
bers, one connected for rotation and revolu-
tion in unison with the driven gear, and the
other in fixed relation with the internal gear
and located to shift the driven gear and its

uncoupling member to their normal positions -

at a predetermined point in said rotation, to
thereby stop the rotation of said driven gear.

17. The combination with a driving inter-
nal gear; a rotatable driven gear normally
out of gear with said internal gear, and shift-
able transversely of the plane of, and into and
out of gear with, the internal gear; and means
for revolving the driven gearin an orbit about
the axis of the internal gear; of means for
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coupling members, one connected for rota-
tion and revolution in unison with the driven
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internal gear, and one of said coupling mem-
bers having a cam-face adapted to codperate
with the other coupling member and located
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to shift the driven gear and its coupling mem-
ber on such rotation of the driven gear, to
thereby carry said driven gear into gearwith
the internal gear, and continue the rotation
of the driven gear; and a pair of gear-shift-

- 1ng uncoupling members, one connected for

rotation and revolution in unison with the
driven gear, and the other in fixed relation
with the internal gear and located to engage
the first-mentioned uncoupling member at a
predetermined point in said rotation, and one
of said uncoupling members having a cam-
face located to shift said driven gear and its
uncoupling member to their normal positions
on such engagement of the uncoupling mem-
bers.

18. The combination with a driving inter-
nal gear; a rotatable driven gear normally
out of gear with said internal gear, and shift-
able transversely of the plane of, and into and
out of gear with, the internal gear; and means
forrevolving the driven gear in an orbit about
the axis of the internal gear; of means for
starting the rotation of the driven gear while
in its normal position; a pair of gear-shifting
coupling-cams, one connected for rotation
and revolution in unison with the driven
gear, and the other in fixed relation with the
internal gear and located to shift the driven
gear and its coupling-cam on sueh rotation of
the driven gear, to thereby carry said driven
gear into gear with the internal gear, and con-
tinue the rotation of the driven gear; and a
pair of gear-shifting uncoupling-ecams, one
connected for rotation and revolution in uni-
son with the driven gear, and the other in
fixed velation with the internal gear and lo-
cated to shift said driven gear and its un-
coupling-ecam to their normal positions at a
predetermined point in said rotation, to there-
by stop the rotation of said driven gear.,

19. The combination with a driving-gear;
a rotatable driven gear normally out of gear
with said driving-gear, and shiftable into and
out of gear with the driving-gear; and means
forrevolvingthe driven gear in an orbit about
the axis of the driving-gear; of a starting-
arm and a gear-shifting coupling member,
both carried for rotation and revolution in
unison with the driven gear; a gear-starter
interposable in the path of said arm for start-
ing the rotation of the driven gear; and a
gear-shifting coapling member in fixed rela-
tion with the driving-gear, and located to
shift the driven gear and its coupling mem-
ber on such rotation of the driven gear, to
thereby carry said driven gear into gear with
the driving-gear and continue the rotation of
the driven gear.

20. The combination with a driving-gear ;
a rotatable driven gear normally out of gear
with said driving-gear, and shiftableinto and
out of gear with the driving-gear; and means
for revolving the driven gear in an orbit
about the axis of the driving-gear ; of a start-
ing-arm, a gear-shifting coupling member,

_and a gear-shifting uncoupling member, all

carried for rotation and revolution in unison
with the driven gear: a gear-starter inter-
posable in the path of said arm for- starting
the rotation of the driven gear; a gear-shift-
ing coupling member in fixed relation with
the internal gear, and loeated to shift the
driven gearand its coupling member on such
rotation of the driven gear, to thereby carry
said driven gear into gear with the driving-
gear, and continue the rotation of the driven
gear; and a gear-shifting uncoupling mem-
ber in fixed relation with the driving-gear,
and located to shift the driven gear and its
uncoupling member to their normal positions
at a predetermined point in said rotation, to
thereby stop the rotation of said driven gear.

21. The combination with a driving-gear;
a rotatable driven gear shiftable into and out
of gear with the driving-gear; and means for
revolving the driven gear in an orbit about
the axis of the driving-gear; of a gear-shift-
ing coupling member movable in unison with
the driven gear; a starting-arm connected
forrotation and revolution in unison with the
driven gear; a gear-starter interposable in
the path of said arm for starting the rotation
of the driven gear; and a gear-shifting coup-
ling member in fixed relation with the driv-
ing-gear, and located to shift the driven gear
and its coupling member on such retation of
the driven gear, to thereby carry said driven
gear into gearwith the driving-gear, and con-
tinue the rotation of the driven gear.

22. The combination with a driving-gear;
a rotatable driven gear shiftable into and out
of gear with the driving-gear; and means for
revolving the driven gearin an orbit about
the axis of the driving-gear; of a gear-shift-
ing coupling member in fixed relation with
the driven gear; a starting-arm eonnected
for rotation and revolution in unison with the
driven gear; a gear-starter interposable in
the path of said arm for starting the rotation
of the driven gear; and a gear-shifting coup-
ling member in fixed relation with the driv-
ing-gear, and located to shift the driven gear
and its coupling member on sueh rotation of
the driven gear, to thereby carry said driven
gear into gear with the driving-gear, and con-
tinue the rotation of the driven gear, sub-
stantially as specified.

23. The combination with a driving-gear;
a rotatable driven gear normally out of gear
with said driving-gear, and bodily shiftable
into and eut of gear with the driving-gear;
and means for carrying the driven gearinan
orbit corresponding with the driving-gear;
of a starting-arm connected for rotation and
orbital movement in unison with the driven
gear, and in position and adapted to push

back the gear-starter after being operated

thereby; a gear-starter interposable in the
path of said arm for starting the rotation of
said arm and the driven gear; and gear-
shifting coupling means eontrolled by such
rotation of the driven gear, and operative for
bodily shifting said driven gear toward, and

70

75

8o

85

90

95

100

105

I10

115

120

125

I30 -




20

30

573,620 g

into gear with, the driving-gear, to thereby
continue the rotation of the driven gear.

24. The combination with a driving-gear;
a rotatable driven gear normally out of gear
with said driving-gear, and shiftable into and
out of gear with the driving-gear; and means
for carrying the driven gear in an orbit cor-
responding with the driving-gear; of means
for starting the rotation of the driven gear
at either of two separated points in its orbit
while out of gear with the driving-gear; gear-
coupling means controlled by such rotation
of the driven gear, and operative for shifting
said driven gear toward, and into gear with,
the driving-gear, tothereby continue the rota-
tion of the driven gear; an uncoupling-arm
connected forrotation and orbital movement
in unison with the driven gear; and a pair
of uncoupling members in fixed relation with
the driving-gear, and one located to engage
said uncoupling-arm at such a distance from
one starting-point as corresponds to a deter-
mined number of rotations of the driven gear
and to shift the driven gear to its normal
position, and the other located to engage
said uncoupling-arm at such a distance from
the other starting-point as corresponds to a
greater number of rotations of the driven
gear and to shift the driven gear to its nor-
mal position.

25. The combination with a driving-gear;
a rotatable driven gear normally out of gear
with said driving-gear, and shiftable into and

out of gear with the driving-gear; and means
for carrying the driven gear in an orbit cor-
responding with the driving-gear; of a start-
ing-arm connected for rotation and orbital
movement in unison with the driven gear,
and in position and adapted to push back the
gear-starters; respectively, after being oper-

_ated thereby; a pair of gear-starters inter-

posable at different points, respectively, in
the path of said arm for starting the rotation
of said arm and the driven gear; gear-coup-
ling means controlled by such rotation of the
driven gear, and operative for shifting said
driven gear toward, and into gear with, the
driving-gear, to thereby continue the rota-
tion of the driven gear; an uncoupling-arm
connected for rotation and orbital movement
in unison with the driven gear; and a pair
of uncoupling members in fixed relation with
the driving-gear, and one located to engage
said uncoupling-arm at such a distance from
one gear-starter as corresponds to a deter-
mined number of rotations of the driven gear
and to shift the driven gear to its mormal
position, and the otherlocated to engage said
uncoupling-arm at such a distance from the
other gear-starter as corresponds to a greater
number of rotations of the driven gear and
to shift the driven gear to its normal position.
FRANCIS H. RICHARDS.
Witnesses:
FRrRED. J. DOLE,
BeExTON N. PARKER.
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