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PATENT OFFICE.
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To all whom it may concern: :
Be it known that I, FraANcis H. RIcHARDS,

‘s citizen of the United States, residing at

Hartford, in the county of Hartford and
State of Connecticut, have invented certain
new and useful Improvements in Mechanical
Movements, of which the following is a speci-
fication.- . '

. Thisinvention relstes to mechanical move-
meénts; and it has for its object the provision
of an improved organization of devices or ele-
ments whereby the niévement imparted to
the driving member of the mechanism may
be converted into a variable movement of the
driven member. A S

My invention includes as one of its features

a movement-transmitter, the partictular func-

tion of which is not only to serve as an inter-
mediate between the driving and driven mem-
bers of the mechanism, but te cause the move-
ment of the driven member to be of a variable
nature relative to that of thedrivingmember,
the transmitter being under the control of an

_ actuator, which may be operatively connect-

ed with either the driving membeér or the
driven member or may constitute anactive
element of some other mechanism.. ’

In order clearly to illustrate my invention
in the form of a self-contained mechanism of
comparatively simple construction® and to
represent anembodiment thereofinits broader
aspects as regards the possible variability in
the character of.the motion impartible to the
driven member, the transmitter-actuator is

. 35 ‘Tepresented in the accompanying drawings as

40
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- ber, the character of which.movements rela- |
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being a cam, which may be mounted, as
shown, directly on what I shall hereinafter
designate as the ‘‘driving’’ member of the de-
vice, although the relation of the driving and
driven members as to their respective func-
tions may be reversed. = The driving member
is shown as a shaft the moyement of which

is transferred through a series of gears to a-
‘transmitter and by it to another shaft (desig-

nated herein as the “‘driven’’ member) in
such & manner that each complete rotation of
the driving member will prog'uce a predeter-
mined varigble movement of the driven mem-

tive to that of the driving member depends

* upon the configuration of the transmitter-

55

actuator.’ . : .
" In the drawings accompanying and form-
ing part of this specification, Figure 'l is a

sectional side elevation:of a mechanism em-
bodying my invention. Fig. 2 is asection of

the same on line 2 2, Fig. 1. Fig.3is é, simi-

manner in which the driven member is oper-
ated from the driving member and shows
the resultant line of such movement.
- Similar characters designate like parts in
the different figures of the drawings. ,
In the drawings, 10 designates the driving
member or shaft, journaled in bearings 11
and 12 in the-uprights 13 and 14, respec-
tively, and having mounted at one end there-

be imparted from any convenient source of
power by abelt. (Not shown.) :
Journaled in bearings 16 and 17 in up-
‘rights 13 and 14, respectively, is a shaft 18,
which in this case constitutes the driven
member of the mechanism and supports a
gear 19, in mesh with a gear 20, conveniently
made of the same size as the gear 19 and
mounted on the shaft 10, above mentioned.
The gear 19 is secured to or forms a part of the
sleeve 20’, which is loosely held upon the

“shaft 18 and is provided niear one end thereof

with gear-teeth 21, forming a pinioa the ro-
tary movement of which is transferred
through a differential train comprising &
_transmitter or intermediate 22 and an inter-
nal gear 23 to the shaft 18, the latter gear
being keyed to the shaft 18 and in the pres-
et embodiment of such a size relative to the
pinion 21 as to have in comparison thereto &
ratio of four to one, so that four rotations of
the pinion will be required to cause one rota-
tion of the internal gear 23. o

In order to produce a variable moyement
of the internal gear 23, the intermediate 22,
constituting, as previously stated, one ele-
nient of a differential train, is mounted to
swing to and fro in the annular space be-
tween the pinion 21 and the internal gear 23,
being journaled in the present construction
upon a stud 24, secured to an overhanging
arm 25, fastened by screws 26 to a rocker 27,
said rocker being adapted for oscillation
about the axis of the shaft 18, and thus being
operable for causing an adyancing and re-
treating movement of the stud 24, and with
it the intermediate 22, as will be readily un-
derstood. o

Tt is evident that when the axis of the in-
termediate 22 is held stationary the internal

or tooth. When the axis of said intermedi-

ate, however, is caused to follow an arc-

ear 23 will be rotated by the pinion 21 tooth

lar view representing the parts in another .
position, and Fig. 4 is a chart illustrating the .
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of a pulley 15, to which rotary motion may - -
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- shaped path around the axis of shaft 18, an

I0

I5

increased or decreased proportionate move-
ment of the gear 23 relative to the pinion 21
results, dependent upon the direction in
which the intermediate is swung. For the
purpose of shifting the axis of said interme-

diate the rocker 27, above mentioned, is pro-

vided, in the present organization of con-
structive details, with arms 28 and 29, the
former of which carries a roller 30, journaled
on a stud 31, and is in engagement with an
actuator or cam, such as 32, while the arm 29
has a stud 33, carrying a roller 34 in engage-
ment with a cam, such as 35, said cams being
preferably so constructed and coacting in

. such a manner that while they serve to oscil-

20

late the differential train to and fro each also
performs the function of preserving the con-
tact between the other cam and its roller
during each rotation of the shaft 10.

Each of the studs 31 and 33 may have an
eccentric portion whereby the roller thereon

~may be adjusted into close contact with its
" particular cam as for taking up wear and
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also, if necessary, and by a proper manipu-
lation of both eccentric portions for slightly
adjusting the position OF the rocker 27, and
hence the position of the intermediate 22.
The studs 31 and 33 are also advantageously
adjustably held on the arms 28 and .29, the
latter having their ends divided, as clearly
shown in Figs. 1, 2, and 3, said divided ends

being drawn together to bind the studs by .

screws 36 and 37, respectively.

By the employment of two cams, as de-
scribed, a positively-controlled movement is
obtained, the driven member being at all
times under absolute and perfect control,
whereby any overthrow of the same is pre-
vented.

The movement of the rocker is of course
controlled by the shape of the rocker-actua-
tor, and by means of an actuator of the proper
configuration the driven member may have
imparted to it intermittent movements of a
variable nature, as may be required in any
particular case, while each rotation of the
driving member will result in the advance-
ment of the driven member by an amount
equal to one-fourth of a rotation, provided
the ratio of gearing, as above described and
shown in the drawings, is maintained.

In the chart, (shown in Fig. 4,) which is a
velocily and movement diagram for a cer-
tain definite configuration of cam-surfaces
chosen for the purpose of illustration and de-
scription, the horizontal base-line is divided
to represent the number of degrees of rota-
tion of the driving member or of the pinion
21, which is driven from the driving member
by one-to-one gearing, and therefore makes
one rotation for each rotation of the driving-
shaft. The internal gear 23 is driven from
this pinion by the transmitter or intermedi-
ate 22, but at a ratio of one to four—in other

841,443

words, for each movement of three hundred
and sixty degrees of the pinion there will
here be only ninety degrees of movement of
the internal gear. Tt is therefore evident
that while, as represented in the chart, the
base-line is divided to indicate three hundred
and sixty degrees (representing one rotation
of the pinion) the vertical line at one end
thereof should represent the corresponding
ninety-degree movement of the internal gear,
and the fine indicating the resultant angular
movement of the internat gear during one ro-
tation of the pinion shows that the accelerated
movement of the internal gear takes place
only during certain periods of the rotation of
the pinion, the extent and location of such
periods being determined graphically, ex-
perimentally, or in any other desired manner
and the results plotted on the diagram--as,
for instance, as follows: Reading from the
left, end of the base-line the pinion advances
one ‘hundred and thirty—eigﬁt degrees, and
during such travel the internal gear will have,
as the device is here proportioned, an angular
movement, of forty-eight degrees, (to be read
on a vertical line.) On the succeeding
movement of the pinion between the last-
mentioned point on the horizontal line and a
determined point, here found to be the degree-
point “253,” the resultant line of movement
runs in parallelism with the base-line and
without any rise vertically, thereby indicat-
ing that between the degree-points “138”
and “253”” no advancing angular movement
of the internal gear takes place, or, in other
words, that said
standstill. Again, starting from the last-
mentioned point “253” on the horizontal
line and up to the last degree of rotation of
the pinion the resultant line indicates that a
further advancing movement of the internal
gear takes place, the amount of such angular
movement being again read on the vertical
line between the degree-marks “48” and
“90” thereof, the proportional movements
of the pinion and the internal gear, respec-
tively, being thus clearly shown in the chart.
It will be evident, since the actuator-cams
have now made one complete rotation, that
if the movement of the pinion is continued
for another one hundred and thirty-eight de-
grees a proportionate movenent of the in-
ternal gear, and consequently the same rise
of the resultant line that is shown in the be-
ginning of the diagram, will result, the sécond
rotation of the pinion affording a line on the
velocity and movement diagram for the an-
gular movement of the internal gear through
the next ninety degrees identical with that
already described, which relative movement
will be repeated through the successive rota-
tions of the driving-pinion.

The horizontal portion of the resultant
line is due to the swinging of the transmitter
or intermediate 22 bogﬁly around the axis of

gear is substantially at a-
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_the::- shaft 18, which action may be exp'lainedv

" as follows: When the intermediate is held

5

20

with its axis stationary, it is evident that
during a regular rotary movement of the
pinion for three hundred and sixty degrees a
regular rotary movement of the internal

gear for ninety degrees will take place, the .
" resultant rising line of which will of course
. be straight, as indicated by the dotted line

10

on the chart. On the other hand, it is evi-
dent that whenthe intermediate is permitted
to travel freely and no obstacle is presented
to its revolution around the axis of the shaft

18 the rotation of the latter will have no-

effect whatever -on the internal gear, which
will therefore remain stationary, such an
idle period of the internal gear resulting in
this case from the swinging movement of the
intermediate 22 about the axis of the shaff,
18 during that particular period and in the
manner above exvlairied through the oper-
ation of the properly-shaped -actuator or
cam on the rocker. Hence it follows that,

" according to the shape of the cam operating
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on said rocker and intermediate, a constant
advancing rotary motion of the pinion may
be transformed into an irregular, advancing,
or even into g retreating movement of the in-
ternal gear, it being evident, however, that
the resultant ratio of movement ‘of pinion
and internal gear under the given relations
will always be the same—that is, a rotation
of three hundred and sixty degrees of the
pinion will produce a rotation of ninety de-
grees of the internal gear. . :

Having described my invention, I claim—

1. The combination #f a driving and a
driven member, relatively fixed supports on
which said members #re mounted with their
respective axes of rotation disposed substan-
tially parallel to eaé¢h other, an intermedinte
for transmitting motion to the driven mem-
ber, means between said intermediate and

driving member for transmitting motion to.

the intermediate, and cam-actuated means
controlled by the driving member for moving

the intermediate to and fro while in its oper- |

ative position.

2. The combination of a dnvmg and a.

driven member, relatively fixed supports on

- which said members are mounted with their

55
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respective axes of rotation disposed substan-
tially parallel to each other, an intermediate
in mesh with the driven member; gearing be-
tween said intermediate and driving member
for imparting motion.to said intermediate,
cam mechanism mounted on said driving
member, and means actuated thereby for
moving the intermediate to and fro. '

3. The combination of a driving and a

- ‘driven member, relatively fixed supports on

65

which said members are mounted with their

: resFe_ctive axes of rotation disposed substan-
tiall

y'parallel to each other, an intermediate

driven from the driving member and through |

@

member, and eam-controlled mechanism for

which motion is transmitted to ?the driven

moving the intermediate to and fro in a -

plane parallel with the

plane of movement of
the driven member. s

4. The. combination of & driving.and a .

driven member, relatively fixed supports on.
which said members are mounted with their
respective axes of rotation disposed substan-
tiaily parallel to each other, an intermediate
for transmitting motion to the driven mem-
ber, means between said intermediate and
driving member for imparting motion to the

ing the intermediate to and fro in the plane of
movement imparted to the driven member.

70

75

former, and a cam-actuated rocker for mov- -

8o

+5."The combination of a driving-gear and )
a driven gear having their respective axes of

rotation disposed substantially parallel to
‘each other, relatively fixed sttpports for said
gears, an intermediate driven from: the driv-.
ing-gear and in engagement with the driven
gear, and cam-actuated means controlled by
the driving-gear for moving the intermediate
to and fro.- : . C -

6. The combination of a driving-shaft, a

85

go

gear fixed thereto, a driven shaft, an.internal . -

gear fast thereon, a gear in mesh with the
gear on the driving-shaft a pinion carried
thereby, an intermediate in mesh with said
pinion and said driven gear, a rocker upon
‘which the intermediate 1s mounted, and an
actuator for oscillating the rocker to.and fro.

7. The combination, with driving and

| diiven members and rélativély fixed sup-

ports in which said members are mounted, of
an intermediate between said members;
means for imparting motion to said interme-

95

Ico

diate a rocker supporting $aid intermediate -

and movable about the axis of one of said
members; and a pair of actuators controlling
the movements of the rocker in opposite di-
rections. - :

105

8. The combination, with a driving mem-

ber, a gear mounted thereon, a driven mem-

*ber, and a gear mounted thereon, of an inter- -

mediate between said gears; gearing in mesh
with said intermediate and driving member
for imparting motion to the intermediate a
rocker supporting said intermediate and piv-.

oted concentrically with.one of said mem-

bers; and a rocker-actuator carried by the
other member. o S

9. The combination, with & driving mem-
ber, a driven member, and relatively fixed
supports in which.said members are mounted,
of ‘an intermediate between said members;
means for imparting motion to said interme- -
diate from said driving member, a rocker
supporting said intermediate and having a
pait of actuating-arms; and means for en-'
gaging said arms at opposite sides and posi-
tively
rocker.

" 10. The combination, with s driving,mem-

110
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controlling the maovement of the -
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ber-and ‘with'a driven member; of an inter-
mediate between -said members; means for
imparting motion to said intermediate from

‘said: driving member, a rocker supporting

said intermediate and having a pair-of arms
disposed om: opposite: sides of the driving
member; and means carried by the driving
member and engaging said arms at all points
in: the:movement thereof.

11. The.combination; with a driving mem-
ber-and with a driven: member, of an inter-
mediate: between said members; means for
imparting: motion to said intermediate from
seid- driving member; a rocker supporting
said intermediate and having a pair of arms
disposed. on opposite: sides of the driving
member; and a pair of cams carried by the

driving member and engaging said arms for

positively %o\verning--the- movement of said
rocker at all points therein. :

12: The.combination with a driving mem-
ber-and a.driven member and relatively fixed
supports.in which. the: driver and the driven
member- are: mounted, of an intermediate
driven from said driving member; a rocker

_ supporting- said: intermediate and having a

30
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pair of arms.disposed on: opposite sides of the
driving member; a pair of cam-rollers mount-
edron:said arms; and apair of cams carried by
the - driving member and engaging with said
rollers for;actuating said rocker and said in-
termediate: _ ‘ '

13.. The-combination with a driving mem-
ber and a:driven: member, of an intermediate
deiven from .said: driving member; a rocker
supporting said :intermediate and having a
pair of arms disposed- on opposite-sides of the
driving member; a: pair- of. adjustable cam-
rollers. mounted on said-arms; and a pair of
cams carried by the driving member and en-
gaging. with: said: rollers. for- actuating said
rocker and: said intermediate.

14. The combination with a driving mem-
ber:and a:driven member, of an intermediate
driven from: saiddsiving: member; a rocker
sapporting: said intermediate and having a
pair-of arms:disposed: on: opposite sides of the
driving member; a: pair of cam-rollers eccen-
trically- mounted on said arms; and: a pair-of
cams carried by the driving member and en-
gaging with: said: rollers for actuating said
rocker andisaid intermediate: :

“15. The combination with a driving-shaft,
a-gear-wheel fast upon it, of a driven shaft, a
larger gear-wheel fast upon it, a gear in mesh
with the.gear on the.driving-shaft and carry-
ing-a pinion, and a-gear-between the:said pin-
ion and the:gear on the driven shaft; and
means to rotate the said: gear.about the axis
of said pinion:

16. The combination :of a driving and a
driven member, a: gear fast on each, one of

~ said gears having greater diameter than' the

other, a gear of a diameter equal to that of

841,443

the smaller of said gears and in mesh there-

with, a pinion fast therewith, a gear in- mesh
with said pinion and the larger of said gears,
and means to reciprocate the gear in mesh
with the pinion to neutralize the drive and to
accelerate the same. g

17. The combination of a driving and a
driven member, with a pair of cams carried
by one of them and having oppositely-dis-
posed cam-faces, a pair of arms disposed on

opposite sides of said cams and carried by the

other of said members. :

18. The combination with a driving and a
driven member, of a pair of cams carried by
one of said members, said cams having oppo-
sitely-disposed cam-fages, a pair of arms dis-
posed on opposite sides of said cams and car-
ried by the other of said members, and rollers
eccentrically mounted on said arms for en-
gaging said cams.

19. The combination with a driving and a
driven member, of a pair of cams carried by
one of them, a pair-of arms carried by the
other of them and disposed on opposite sides
of said cams, and adjustable rolls: on said
arms for contacting with the'cams.

20. In a mechanical movement the combi-
nation with a driven shaft of an internal gear
fast thereon, a pinion loose on said shaft, a
gear-wheel in mesh with said pinion and said
internal gear, a gear-wheel fast with said pin-
ion, a driving-shaft, a gear carried thereby
and in mesh with said last-mentioned gear, a:
pair of cams upon said driving-shaft, and
means connected to said intermediate gear
and controlled by said cams for rocking the
same about said pinion.

21. The combination of a driving-gear and
a driven gear, a pair of shafts supported in
parallelism and each carrying one of said
gears, an intermediate driven from the driv-
ing gear and in engagement with the driven
gear, a rocker on which said intermediate is
mounted, and an actuator comprising cam
mechanism. carried by the driving-shaft for
oscillating the rocker to and fro.

22. The combination of a driving-gear and

a driven gear, a pair of shafts supported in’

parallelism and each carrying one- of said
gears, an internediate driven {from the driv-
ing-gear and in engagement with the driven
gear, a rocker on which said intermediate is

'mounted, and an actuator comprising cam

mechanism carried by the driving-shaft for
oscillating the rocker to and fro and formed
to alternately neutralize the drive and accel-
erate the same. ' :

23. The combination of a driving and a
driven shaft, a gear carried by each of said
shafts, an intermediate between said gears
and in. mesh with one of them and driven
from the other, a rocker supporting said in-
termediate and movable about the axis of

-one of said shafts, and an actuator carried by
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the other of said shafts and comprising cam
mechanism for controlling the movements of
said rocker.

24. The combination of a driving-shaft, a
driven shaft in parallelism therewith, a gear
mounted on each of said shafts, a gear in
mesh with the driving-gear and a geéar rota-
table therewith, an intermediate in mesh
with said last-mentioned gear and with the
driven gear, a rocker, and cam mechanism
carried by the driving-shaft for actuating
said rocker.

25. The combination of a driving-shaft, a
driven shaft in parallelism therewith, a gear
mounted on each of said shafts, a gear in
mesh with the driving-gear and a gear rota-
table therewith, an intermediate in mesh
with sald last-mentioned gear and with the
driven gear, a rocker movable on the driven
shaft, and cam mechanism carried by the
driving-shaft for actuating said rocker:.

26. The combination of a driving-shaft, a
driven shaft in parallelism therewith, a gear
mounted on each of said shafts, a gear in
mesh with the driving-gear and a gear rota-
table therewith, an intermedixzte in .mesh
with said last-mentioned gear and with the
driven gear, a rocker supported in axial aline-
ment with said pair of rotatable gears, and
cam mechanism carried by the diiving-shaft
for actuating said rocker.

27. The combination of a driving-shaft, a
driven shaft in parallelism therewith, a gear
carried by each of said shafts, a pinion mount-
ed on the driven shaft, a gear for transmit-
ting motion from said driving-gear to said
pinion, an intermediate for transmitting mo-
tion from said pinion to said driven gear,
means for rolling the transmitter back and

5]

forth over said pinion while in mesh there-
with and comprising a rocker and cam meeh-
anism, the latter carried by the driving-shaft.

28. The combination of a driving-gear and
a driven gear supported with their axes in
parallelism, an intermediate driven from the
driving-gear and in mesh with the driven
gear, arocker carrying said intermediate, and
cam mechanism supported in axial alinement
with the driving-gear for actuating said
rocker. -

.29. The combination of a driving-gear and
a driven gear supported with their. axes in
parallelism, an intermediate driven from the
driving-gear and in mesh with the driven
gear, a rocker carrying said intermediate and
supported in axial alinement with the driven
gear, and cain mechanism supported in axial
alinement with the driving-gear for actuat-
ing said rocker. '

30. The combination with a driving and a
driven shaft, of an intermediate transmis-
sion-train, comprising a web secured to the
driven shaft and carrying an internal gear, a
pair of cams mounted on the driving-shaft
and having oppositely-disposed faces, a pin-
ion meshing with said internal gear, a gear in
mesh with said pinion, a gear rotatable with
said last gear, a gear-wheel fast on the driv-
ing-shaft and meshing therewith, and a
rocker having a pair of cam-engaging faces in
engagement respectively with said camn-Taces
and actuated by one of these and limited in
its free movement by the other and carrying

said pinion. :
' FRANCIS H. RICHARDS.
Witnesses: '

C. A. WEED,
CHuas. F. Scnmerz.
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