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To all whom it may CONCern.: 5
Be 1t known that I, James Moreaxn, a
subf'ect of the King of Great Britain and

Ireland, residing at 42 Upper Clapton road,

London, England, have invented certain new
and useful It

- of which the following is a specification.
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This invention relates to speed gearing or

like devices for transmission of a reduced
or increased speed to secondary shafts from

a driven main shaft, the invention being of
that type of gearing or speed varying de-

vices 1n which the motion is transmitted to
the last shaft or that to be driven by a free
wheel; or ball, or like clutch or ratchet mech-
anism the motion for this purpose, being
obtained from a cam adapted to give a uni-
form angular movement through a curved
lever or levers, and a movable part, the

length of effective action of which lever or’

levers can be. varied to vary the amount of
motion transmitted to the clutch or the like
through the movable part.” According -to
the present invention a more compact and a
simpler form of device of this type is ob-
tained” than heretofore. Such device is de-
scribed together with a variation thereof in

_the accompanying drawings in which:—.

Figure 1 is a front elevation of one?”llﬁf_

of the device. Fig. 2 is a section on line

v—z of Fig. 1 looking in the direction of
the- arrow. Fig. 3 is a front elevation of

the other half of this form. TFig. 4 is a side

elevation of Fig. 3 looking in the direction
of the arrow. %‘i

sectional elevation of a- part of Fig. 5, and

- Fig. 7, 1s a sectional elevation of the com-
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plete device. In Figs. 1 to 4 the device is |

shown in "halves or parts, Fig. 1 repre-

* .senting one face and Fig. 8 the other face
~ of the two parts which are arranged face to

45

located“in a block 40 movably held by a

o0

face when in use. |

The shaft 1 driving the cam 3 is in line
with the shaft 2 it is intended to drive; as
has been ‘before proposed and is centrally

strap 41 of. a plumber block or frame 42
the block having a worm 48 for moving it.

The block 40 carries three short bosses 44
‘rotatable in straps 45, such bosses 44 carry-
ing levers 5 having curved faces 5%, and.

=

- with rollers 4 at their extreme outward ends

.
ot

~which are adapted to bear on the cam 3.

The other part may .consist of a plate or

mprovements in Speed-(Gearing, |

g. 5 1s a front elevation of |
another form of the device. Fig. 6 is a side

-— g—

driven and carries guide blocks 138%  in

which reciprocate rods 10° carrying rollers
9 and racks 11 which cngage with pinions

12 attached to or forming the loose or driv- 60

1ng parts of a ratchet clutch as shown, the

studs 47 carrying the other or driven part of
the clutch, passing through the frame 46

and having aflixed to them pinions 48 which

shaft 2. The return movement of the re-
ciprocating rods 10 and of the curved levers
5 which operate them cutwardly may be
obtained or insured by springs such as 10°
indicated by dotted lines in Fig. 3 or in
other suitable ways. R

The operative part of the cam 8 is repre-
sented by ¢ ¢ and the return half by ¢ d

O a the shape of a ¢ being such that there
1s a regular increase in the distance from

the center of shaft 1 in direet ratio to the
angular. distance from e, 7, ¢, assume a

straight line ¢ ¢ passing through the center
of 1 and the distance from. the center of

drive a common pinion 49 secured to the 65

70
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1 to @ to be x. Now draw a straight line 80

section with curve e ¢ will be x|y, y, being
the increase in diameter at an angle of 10°.

Now draw another line at an angle of 20°.

This line will then equal x4+2 y and so on
until at the point ¢ which represents an

from the center of 1 upward and to the
lett of @ at an angle of 10°to line ¢c. Then
the length of this line to the point of inter-

85

angle of 180° the distance from the center

of 1 will be x-+18, y. The small arc ¢'d
1s concentric with shaft 1 as is also the small-

arc ¢ 0 and form “dwells” for the purpose

of easing the movements of the rollers 4.

This arrangement would give each roller

4 a uniform motion forward if it meved in

a straight line, but as its movement is on an

arc with its center on boss 44 this variation

can if desired be compensated for by a
slight adjustment of the curvature of the
cam from e to ¢ which may be obtainable

by a graduation of the chord of its are. A
cam so formed or modified may be made to

give a practically uniform motion to the - -

lever 5 during its outward stroke.

~The three levers 5 are arranged at equal
intervals around the cam 8 and take up its
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motion one after the other and communicate

1t to the rollers 9, the rods racks and pinions
which in turn convey it to the pinion49. By
turning the worm or other gear 43 by hand

mechanism the block 40 may be partly ro-
frame 46 surrounding the shaft 2 to be | tated in the bearing straps 41 and thus the
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point of contact of the rollers 9'- on the
curved faces 5* of the.levers may be varied.

9 1s comparatively small when the points
of contact of the rollers with the curved
surfaces 52 of the levers 5 is near the imner
ends of the latter, but when the rollers are
i the position indicated by the dotted lines
of Fig. 1 or near the outer ends of the levers.
9, the maximum amount of movement will
be obtained and consequently the greatest
angular movement of the clutches.

It will be noted that the movable parts

~ carrying the racks 11 have a motion radially
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to and from the center line of the driving
and driven shafts and that this enables the
apparatus to be made more compact in form
than has been heretofore possible with ap-
paratus of this class.

In the form shown in Figs. 5 and 6 the
cam 3 which 1s of the same construction as
in Fig. 1 operates the roller 42 of a lever
22 pivoted on a stud 21 and carrying a plate
gularly pivoted to it at 24 and having
the curved face_5* which face works with
a sliding ‘action upon a lever 26 which it re-
ciprocates or through a roller 25 of same.
The plate 23 it will be seen thus forms a
part of the lever 22. The lever 26 is piv-
oted at one end at 27 and has a segmental
rack 28 at the other which engages a pinion
29 carried on or forming the exterior ring
or casing of a free wheel or clutch on the
driven shaft 2. The lever-26 may have a
spring 26* for pulling same in one direction.
The plate 23 has a rod 30 pivoted to it and
gulded by a slot 30* which encircles the stud
21 while its lower end carries a conical roller
30° supported by an- adjustable block 31
guided and slidable in a suitable part. This
block is of a curvature on its face 32 adapt-
ed to the radius of the end of the rod 30
at its varying points, and is tapered longi-
tudinally so as to raise or lower said lever.

In the position shown in Fig. 5 the lever

-22, rod 30 and the plate 23 will be recipro-

cated by the cam, but no motion will be im-
parted to the lever 26. - When however the

block 31 is moved by hand to raise the rod

30 the curved surface 5* will act as a cam
and will raise the lever 26 and so operate
the clutch and drive the shaft 2 in one direc-

]

Thus the outward movement of the rollers |

of the lever, a frame carrying the lever,

054,987

tion the spring 26® acting to pull down the
lever. | ~

It will be obvious that the devices de-
scribed and illustrated may be modified in
their details without departing from the in-
vention. .
- What I claim and
ters Patent 1s:— -

1. In a speed gear of the
tion type, a driving
mounted thereon, a lever of variable effective
length actuated by the cam and provided
with a cam surface, a guided bearing piece

desire to secure by Let-

gradual varia-

acted on by the lever cam surface, a rack

connected to the guided bearing piece, a free

‘wheel pinion geared to the rack, a driven

shaft, and a gearing connecting the pinion
to the driven shaft. . .

2. A speed gear of the gradual variation
type comprising radial racks, means for re-
ciprocating the racks, free wheel devices

gearing into the racks, a driven shaft, and

gearing connecting the free wheel devices

with the driven shaft.

3. In a speed gear of the gradual varia-
tion type, a driving shaft, a cam thereon. a
lever actuated by the cam and provided with
a cam surface, a movable bearing piece acted
on by the lever cam surface, a means for

varying the relative positions of the lever
cam surface and the bearing piece, a rack

connected to the movable bearing piece, a
free wheel pinion geared to the rack, a
driven shaft, and a pinion on the driven
shaft. |

4. In a speed gear of the gradual varia-
tion type, a driving shaft, a cam mounted
thereon, a lever actuated by the cam, a guided
rack having a projection bearing on the back
a
means for adjusting the frame to vary the
position of the point of bearing of the pro-
jection on the lever, a free wheel device
gearing with the rack, a driven shaft, and a
pinion on the driven shaft. - _
In testimony whereof I have affixed my
signature, in presence of two witnesses.

JAMES MORGAN.

Witnesses: _
' J. W. MacKenzix,
ALBERT JONES:.

shaft, a cam fixedly
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