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~ UNITED STATES P

ATENT OFFICE.

HERBERT 1. WILBER, OF DORCHESTER, MASSACHUSETTS,

VARIABLE-SPEED MECHANISM.

No. 881,987.

To all whom it may concern:
Be it Fnown that I, Hereert I. Wirner, a

citizen of the Ulnited States, residing at |

Dorchester, in the county of Suffolk and
State of Massachusetts, have invented an
Improvement in-Variable-Speed Mechanism,
of which the following description, in con-
nection with the accompanying drawings, is
a specification, li*e letters on the drawings
representing li%e parts.

This invention-relates to speed regulators

‘which, while they may be of general applica-

tion and used in various relations, are more
particularly adapted for use in automobiles.
Inorder that tlle principlesof the invention
may be clearly understood I have disclosed a
single type or embodiment of the invention
in the accompanying drawings, wherein
Figure 1 is a transverse vertical section
through the mechanism, as upon line 1—1 of
Fig. 4; Fig. 2 is a transverse vertical section
through the mechanism upon the line 2—-2
of Fig. 4; Fig. 3 is a transverse vertical sec-
tion of the parts represented in Fig. 2 but
showing them differently positioned ; Fig. 4
is a side elevation of the mechanism, the
casing and a portion of the mechanism being
In vertical section; Fig. 5 is a longitudinal
vertical section of the driving and driven
shafts represented as unclutched from each
other and the gears and clutches associated
with said shaits, the parts being positioned
for the forward drive of the driven shaft;
Fig. 6 is a view of the same parts but repre-
senting the driving and driven shafts as
clutched for the direct drive of the driven
shaft; Fig. 7 1s a vertical transverse section
upon' the line 7—7 of Fig. 6 and representing
the ratchet gear employed for the forward
drive of the driven shaft through the speed
changing gear; Fig. 8 is a similar section
upon: the line ‘*—8' of Fig. 6 showing the
ratchet gear for imparting a reverse drive

- to"the driven shaft from the driving shaft

through the speed changing gearing; Fig. 9
18 a vertical transverse section upon the line
9—9 of Fig. 6 representing a form of clutch
that may be emploved to connect the driving
and driven shafts, Fig. 10 is a detail showing
n plan a portion of the mechanism for operat-
ing the clutches, and Figs. 11, 12 and 13 are
details in side elevation and vertical section
showing mechanism in different positions of

- operation, said mechanism connecting the

reverse and forward drives and the means for

Specification of Letters Patent.
Application filed April 9, 1907,

Patented March 17, 1908.
Serial No. 367,223.

| varying the speed of movement of the seg-
| mental gears. o
| Referring to that single type or embodi-
| ment of the invention heréin selected for
Hlustration and more particularly to Figs. 1
to 6 inclusive, the casing that may be em-
| ployed for the mechanism is represented at
. 1,1t being of any suitable form and material
| and being adapted in this type of the inven-
| tion to be suitably positioned upon or in con-
nection with an automobile.
' Within the scope of my invention, such
casing may or may not be employed as is
found desirable. Suitably mounted in the
casing, and as indicated in Fig. 4 and in this
type of the invention, in the lower portion
thereof is mounted a driving shaft 2, herein
represented as a sleeve (see also Figs. 5 and
6), to which power may be applied in any
desired manner as from the engine of the
automobile. ILikewise mounted 1n the cas-
ing 1 co-axially with the driving shaft is a
driven shaft 3 (see Figs. 4, 5 and 6) upon
which the driving shaft is sleeved, as more
clearly indicated In Figs. 5 and 6, for a por-
tion of its length. Fast upon the driving
shaft, and as indicated in Figs. 5 and 6, at
the end thereof, is mounted a disk-like mem-
ber 4 of a clutch adapted to be forced longi-

disk member 5 splined upon the driven shaft
3 In any suitable manner. Herein for the
E‘urpose, I have represented a cone 6 (see

igs. 5 and 6) slidingly mounted upon the
driving shaft 2 and adapted to be shifted
longitudinally thereon in a manner to be
more fully described to effect the engage-
ment. of the disk members 4 and 5 in the
following manner. * The disk member 4 has
formed thereon at its outer edge a suitable
number, and herein two, of lugs 7 laterally

rojecting from the edge of said disk and
Eaving‘ cam faces 8 formed at the base of a
portion of said lugs that is of reduced diam-
eter. Slecved upon said reduced portions of

extending therefrom, as' indicated in Fig.
9, arms 10—10 provided af the outer free
ends thereof with rolls 11--11. Preferably
springs 12-—12 are employed connected st
one end to the arms 10 and at the other end
In any suitable manner to a face of the disk 4,
as by pins extending therefrom and acting
yieldingly to hold said rolls 11 in engagement
with the cone 6 when the same is longi-

tudinally into engagement with a similar
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tudinally projected as shown in Tig. 6.
When the cone 6 is projected as shown in
Fig. 6, the arms 10—10 are forced out-
wardly, thereby relatively rotating the cam
sleeve 9 with respect to the cam surface 8 of
the Iug 7. Disposed upon the opposite face
of the disk member 5 is a third disk member
13 having ears through which project bolts
14 passing loosely and axially through the
lugs 7 and receiving upon their outer ends
the sleeved cams 9, thereby to support them
and the arms 10. When in the described
manner the sleeved cams 9 are partially
rotated with respect to the cam surfaces 8,
the. disk member 4 is forced axially of the
driving shaft 2 into- engagement with the

" disk member 5, which, being splined upon
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the driven shaft, may be thereby forced into
driving engagement with the disk member
15. Any other suitable form of clutch may
be employed for the purpose of connecting
the driving and driven shafts 2 and 3.

In the position of the parts indicated in
Fig. 6, the driving and driven shafts being
clutched together in the manner described,
when power is applied to the driving shaft 2

the driven shaft 3 is directly driven thereby,

that is to say, without the interposition of
the gearing hereinafter described for chang-
ing the speed of the driven shaft. _

Viewing Figs. 4, 5 and 6, there is mounted
upon the driven shaft 3 for longitudinal
movement thereon, a sleeve 15 connected
thereto in any suitable manner to prevent
relative rotation; as by means of a pin 16
(Figs. 5 and 6) adapted to pass through an
elongated-slot 17 formed in said driven shaft
3 whereby in any suitable manner the said
sleeve may be axially or longitudinally,
moved upon the driven shaft. Suitably
carried upon the sleeve 15 are any desired
number of pairs of driving gears 18 and 19.
As shown in Fig. 4, in this type of the inven-
tion, I employ three pairs of such gears.
Each of said gears is, in the present type of
the invention, connected to the sleeve 15 by
a ball ratchet device, whereby each gear 1s
effective in one direction_of rotation thereof
to rotate said sleeve and in the’ opposite

"direction merely to move idly thereover.
Viewing Figs. 5, 6, 7 and 8 it will be ob-.

served that the gears 18 are provided with
ball ratchet deviees effective in one direction
of rotation of said gears and that the gears
19 are provided with similar ball ratchet de-
vices effective in the opposite direction.
Thus, when the gears 18 are driven in the
manner to be hereinafter described they act
to drive the/driven shaft 3 in one direction.
When the gears 18 are disengaged and the
gears 19 areidriven, then the driven shaft 3
is rotated in ‘the opposite direction. :
While the gears 18 and 19 may be suitably
connected in any desired manner so as to be

effective in one direction of movement there--

881,087

of and ineffective in the other, T herein em-

ploy ball ratchet devices more clearly in- -

dicated in Figs. 7 and 8, wherein a collar or
enlargement 20 is provided upon the sleeve
15. At opposite extremities of each of said
collars or enlargements 20 is mounted a pair
of disks 21, 22, between which is mounted

w0

the gear 18, bolts 23 passing through said

disks 21 and 22 and said gear. Kach of
said gears 18 and 19 is provided at the sur-
face thereof that contacts with the collar 20
with pockets 24 of gradually increasing
diameter from end to end. Disposed within
said ‘pockets are balls 25 suitably spring
pressed, if desired, as indicated by coil
springs 26. Viewing Figs. 7 and 8, 1t will
be observed that the pockets 24 are oppo-
sitely formed in said gears 18 and 19, so
that each gear is effective in the direction of
rotation of the arrow adjacent thereto to
operatively engage the face of the callar 20
in such manner as to drive the same and the
sleeve 15, and thereby the driven shaft 3 in
the direction of said arrow.”. When the said
gears are rotated respectively in the direc-
tion opposite to that of the arrow associated
therewith, then the said gears move idly
with respect to the collars 20 and sleeves 15,
and hence the shaft 3 is not driven thereby
during such stroke.

While I have thus described the gearing
whereby the driven shaft 3 may be driven
in opposite directions, my invention is not
limited thereto, although in practice suitable
mechanism is employed to drive the shaft 3
in opposite directions which may be of the
type indicated or any other preferred type.

If I employ gearing or other mechanism
to drive the driven shaft 3 in opposite direc-
tions, I employ suitable speed changing mech-
anism adapted to engage with said gearing,
which speed changing mechanism is inter-
posed between the driving shaft 2 and the
driven shaft 3, whereby with a constant
speed of the driving shaft any desired speed
of the driven shaft may be secured. '

In the type of the invention herein dis-
closed, I employ segmental gears 27, more
clearly indicated in Figs. 1 to 4 inclusive,
adapted to mesh with either member of said
sets of gears 18 and 19 or to be out of mesh
with either member of said pairs when the

parts are positioned for direct driving of the

‘driving shaft as indicated in Fig. 6. I em-
ploy, in this type of the invention, as many
segmental gears 27 as there are pairs of
ratchet gears 18 and 19.
type of the invention, three such segmental
gears are indicated in Fig. 4. When the
gears 18 and 19 are so positioned that the
segmental gears 27 are in mesh with the
respect ve gears 18, then-the driven shaft
3 is driven in the direction of rotation of the
driving shaft 2. When, however, the gears

In ‘the present
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gears 27, the driven shaft 3 is oppositely
driven.

The segmental gears 27 may be operated
in any suitable manner to drive the gears 18
or 19. Herein, said segmental gears are
represented as operating in different phases,
whereby the shaft 3 is continuously rotated
in the desired direction. As more clearly
indicated in Figs.-1, 2 and 3, the segments
27 have upwardly extending arms 28 and 29
suitably connected at their upper ends and
there provided with sleeves 30 mounted
upon bearing studs 31 projecting inwardly
from and connecting for simultaneous move-
ment lever arms 32, two of such arms being
provided for each segment 27.

Projecting upwardly from any suitable
portion of the frame or casing 1 as from
cross bars 33 shown in Fig. 4, are pairs of
guides 34 and 35 indicated more clearly in
Figs. 1,2 and 3. Each pair of guides 34, 35,
is adapted to receive therein for vertically
sliding movement, bearing blocks 36 shaper
In any suitable manner as by grooved edges
to operatively engage the guides 34 and 35.
Carried by said bearing blocks 36 are pro-
jections or portions 37 (see Fig. 4) adapted
to be received by the lever arms 32 which
for the purpose are provided with flanged
sides between which flanges the said pro-
jections 37 are received for sliding move-
ment.

The bearing blocks 36 are mounted upon
links 38 (see more particularly Figs. 1, 2 and
3) pivotally connected to said bearing blocks
and pivotally connected to lever arms 39
projecting from a rock shaft 40 (see Fig. 1)
suitably disposed in the casing 1 parallel
to the driving and ‘driven shafts 2 and 3.
The shaft 40 may be rocked in any suitable

manner as by quadrant and arm mechanism'

41 indicated in Fig. 1, thereby to move said
lever arms 39 through any desired arc and
thus to reciprocate the bearing blocks 36 in
said guides 34 and 35. Tt will thus be appar-
ent_that the bearing blocks 36 may be so
positioned that the projections 37 thereof

" are coincident or alined with the bearing
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studs 31 upon which the-sleeves 30 of the
segments 27 are mounted for oscillation, or
sald bearing blocks may be moved to any
suitable distance above or below said bear-
ing studs 31. :

The lever arms are adapted to be oscil-
lated in any suitable manner. Herein for
the purpose I employ a countershaft 42 hav-
ing a gear 43 thereon in mesh with a gear 44
upon the driving shaft as indicated in.Figs.
5 and 6.. Suitably formed upon said coun-
tershaft 42 are cranks 45, one crank being
provided for and suitably engaging each pair
of lever arms 32, said eranks being disposed
in different phases. .

_If the bearing blocks 36 be positioned so
that the projections thereon that engage the

8

lever arms 32 are axially alined with the
bearing portions of the segmental gears 27,
then when a rocking movement is imparted
to said lever arms by the cranks 45, no move-
ment is imparted to the segmental gears 27,
inasmuch as said lever arms rock about an
axis of movement coincident with the point
of pivotal support of the segmental gears 27.
This relation of the parts is indicated in Fig.
1. If, however, the bearing blocks 36 be
depressed below the position of the parts in-
dicated in Fig. 1, as, for example, to the
position indicated in Figs. 2 and 3, then a
rocking or oscillatory movement is imparted
to the segmental gears 27 by reason of the
effective leverage of the lever arms 32 be-
tween such position of the bearing blocks
36 and the point of pivotal support of said
segmental gears. That is to say, when said
lever arms 32 are oscillated by the cranks 45
about the bearing blocks 36 when depressed
into the position shown in Figs. 2 and 3,
then' said segmental gears 27 are rocked
about said bearing blocks 36 as a center,
which bearing blocks are connected with
the point of pivotal support of said seg-
mental gears by a portion of said lever arms
32 which is variable in length. Thus, as the
bearing blocks 36 are removed in either di-
rection from axial alinement with the point
ol axial support of the segmental gears, the
greater becomes the length of stroke of the
said segmental gears. If said bearing blocks
be depressed below such point of support of
said segmental gears 27, then the direction
of stroke of the said segmental gears is in
the direction of movement of said lever arms
32. If, however, said bearing blocks be ele-
vated above said axial point of support of
the segmental gears, then the direction of
stroke of said gears is contrary to the direc-
tion of stroke of said lever arms. Thus,
not only may the length of stroke of said
segmental gears be varied from zero to any
desired extreme, but the stroke may be
made in the same direction as or contrary to
the direction of rotation of the counter-
shaft 42,

It will thus be apparent that with & uni-
form rate of rotation of the driving shaft 2
In one direction, movement may be im-
parted to the segmental gears 27, which
movement may he in the same direction or
contrary to the direction of rotation of the
countershaft 42, and the length of stroke of
said segmental gears as well as the speed of
movement thereof may be varied as de-
sired, such speed of movement varying in
accordance with the length of effective lev-
erage of said lever arms 32. If, therefore,
the segmental gears 27 be in driving engage-
ment with the gears 18, then the driven
shaft 3 will be forwardly. rotated at a speed
dependent upon the position of the bearing
blocks 36. Such rotation of said driven
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shaft 3 will be uniform because of the dif-
ferent phases of movement of the cranks 45
and consequently of the segmental gears 27.
If the gears 19 be brought into' mesh with
the segmental gears 27, then the driven
shaft 3 will be driven in a reverse or back-
ward direction at any desired speed. If,
as previcusly stated, both gears 18 and 19
are out of mesh with the segmental gears 27,
then the driven shaft 3 is directly driven by
the driving shaft 2 at the same speed.

As previously described, the driving shaft
2 and driven shaft 3 are adapted to be con-
nected by the clutch mechanism shown in
Tigs. 5,6 and 9. I also provide mechanism
whereby the gear 44 (see Figs. 4, 5 and 6)
may be unclutched from the driving shaft 2,
thereby to throw the countershaft 42 and
the parts carried thereby out of action. For
this purpose, I form the gear 44 as a wide
gear and mount it for sliding movement upon
the driving shaft 2. Formed upon one face
of said gear 44 is a clutch member 46 adapted
to be engaged with a corresponding clutch
member 47 formed upon the driving shaft 2.

* In Fig. 5 the gear 44 is shown as in driving
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relation with the driving shaft 2 and in Figs.
6 as in non-driving relation. The gear 44
may be longitudinally moved upon the driv-
ing shaft 2 in any suitable manner. Herein

for the purpose, I have provided (see Fig. 4)"

a rock shaft 48 mounted in any suitable man-
ner in the casing 1, and herein transversely
to and above the driving and driven shafts.
Any suitable operating means may be pro-
vided as a crank handle 48’ upon said rock
shaft 48 and preferably at one end thereof,
there being at the opposite end of said rock
shaft 48 a lever arm 49 having a roll 50
thereon adapted to engage a cam slot 51 in
an arm or projection 52 extending from a
suitable sleeve 52' mounted upon a rod 53
(see Fig. 1), suitably mounted in the frame
work or casing and alined with the driving
or driven shafts 2 and 3. Said sleeve has
projecting therefrom a forked arm 54 (see
Figs. 5 and 6) adapted to engage the annu-
lar recessed portion 55 of the gear 44, where-
by when the sleeve is longitudinally slid upon
said rod 53 said gear 44 may be clutched to
or unclutched from the driving shaft 2. "Also
mounted upon the rock shaft 48 is a lever arm
56 having aroll 57 at the end thereof adapted
to engage a cam slot 58 formed in an arm or
projection 59 extending from a sleeve 60
mounted upon a rod 61 (see also. Fig, 1) that
is disposed in parallelism with the rod 53.
Said sleeve 60 has extending therefrom a
member 61 adapted to engage the cone 6 in
any suitable manner as indicated in Fig. 4;
thereby to shift said cone longitudinally of
the driving shaft 2 and thus clutch or un-
clutch the driving shaft. Thus, by rocking
the shaft 48 by means of the handle 48" the
two clutches may be engaged or disengaged.

881,087

Tt is apparent that the operative connections
from the rock shaft 48 to the two clutches
may be such that said clutches are operated
simultaneously but oppositely, but prefer-
ably the connections are such that the cone
6 is moved to move the disk members 4, 5
and 13 into operative or clutching relation
just prior to the movement of the gear 44 in
a direction to disengage it from the driving
shaft 2. In the reverse direction of move-
ment of the rock shaft 48 the gear 44 is
clutched to the driving shaft 2 just prior to
the withdrawal of the cone 6 from clutching
relation to its clutch. Thus, by a single
movement of the rock shaft, the driving and
counter shafts may be clutched or unclutched
and the driving and driven shafts unclutched
or clutched. -

Any suitable means may be employed to
shift the gears 18 and 19 longitudinally of
the driven shaft 3. Herein for the purpose

70
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1 employ (see Figs. 1 and 4) a rocking sleeve -

62 mounted upon the rock shaft 48. As in-
dicated in Fig. 1, said sleeve is provided with a
handle 63. Depending from said rock sleeve
is a'lever arm 64 (shown in Figs. 1 and 4)
pivotally connected to a longitudinally dis-
posed bar 65, the opposite end whereof is
connected to a sleeve 66 mounted upon the
rod 61. In this manner merely by rocking
the rock sleeve 62 in the proper direction
either gear 18 or 19 of each set may be
brought into engagement with the corre-
sponding segmental gear 27.

Rotation of the driven shaft 3 may be
stopped by diserigaging the clutch between
the driving and driven shafts 2 and 3 and so
shifting the gears 18 and 19 that they are
removed from mesh with the segmental
gears 27, which therefore may be oscillated
at any desired speed, or the rotation of the

driven shaft may be stopped while maintain-

ing either gear 18 or 19 in mesh with its seg-
mental gear 27 by positioning the bearing
block 36 in axial coincidence with the axis
of rotation of said segmental gears. It will
be observed that without the employment of
clutches I am enabled to change or vary the

speed of rotation of the driven shaft 3 and

that moreover I am enabled to obtain any
desired rate of rotation between zero and the
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highest speed at which the shaft 3 may be

driven. :

Although the speed of rotation of the driv:
ing shaft 2 and the counter shaft 42 remains
unchanged, yet the speed of stroke as well
as the length of stroke of the segmental gears
27 are variable, owing to the described vari-
ability in the length of the lever arms 32
between their centers of oscillation and their
points of pivotal connection with the said
segmental gears 27, the speed of stroke and

‘length of stroke increasing as the distance

increases between said two points. The
bearing block 36 becomes in effect the center
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of movement of the segmental gears 27 and
as their length of radius increases, that is,
as the distance increases between said bear-
ing block and the point of connection of said
levers to their respective gears, the speed of
stroke and length of stroke of said segmental
gears increase. .

In practice I may form each crank as a
two part member connected by a roll or
other portion to engage the respective levers.
If desired, such roll or portion may be formed
of two telescoping or suitably connecting
parts to facilitate assembling. Any desired
construction accomplishing this end may be
employed. When the segmental gears 27
are in engagement with the gears 18 so that
the shaft 3 1s driven in a forward direction,
the bearing blocks 36 are positioned by the
lever arms 39 below the point of pivotal con-
nection of the arms 28 and 29, as shown in
Figs. 2 and 3. In this manner, a stow for-
ward motion is imparted to the said gears 18
and a quick return owing to the ratchet con-
struction. In reversing the mechanism, in
which event the gears 19 are thrown into
mesh with the segmental gears 27, prefer-
ably the bearing blocks 36 are elevated above
the said pivotal point of support of the arms
28 and 29, so that a slow, even, driving mo-
tion is imparted to the said pinions 19 dur-
ing the reverse and a quick return move-
ment. By: this construction, the driven
shaft is smoothly and evenly operated dur-
ing both the forward and the reverse move-
ments. I may employ suitable mechanism
operatively connecting the reversing mech-
anism and one of the arms 39 or other parts
associated therewith, whereby when the
mechanism is reversed the bearing blocks 36
can be moved only above the said pivotal
point of support of the segmental gears, and
whereby when the parts are positioned for
forward drive the bearing blocks 36 can be
moved only below such pivotal point of sup-
port. While any suitable means may be em-
ployed accomplishing this end, I contem-
plate the provision of an arm 63 (see Figs.
11, 12 and 13) mounted upon the rocking
sleeve 62 shown in Fig. 4 and extending
therefrom at right angles and connected to
a link 64, the upper end whereof may be
pivotally connected to a yoke or other de-
vice 65 pivotally mounted at 66 upon the
machine frame in any suitable way. Such
yoke may have two arms 67, 68 extending
therefrom, and either arm may, in the swing-
ing motion of the yoke, be brought into the
path of movement of the arm 39. If the
lower arm 67 be brought into the path of-
movement of such arm 39, then the arms 39
and consequently the bearing blocks 36 can
be moved only upwardly. This would be
the action when the reverse is thrown in by
the described swinging movement of the
rocking sleeve 62. When, however, the for-

B

ward drive is thrown into action, then the
lower arm 67 of the yoke is removed from
beneath the arm 39 and the upper arm 68 is
thrown into action, whereby a downward
motion can be imparted to the bearing blocks
36. Such arms 67 and 68 upon the yoke are
constructed to permit the shifting of the bear-
ing blocks and of the arms from one position
to the other, but prevent the arms 39 from
being further depressed when the reverse is
thrown in and hence make it necessary that
such arms be elevated. Any other suitable
mechanism may be employed for this pur-
pose. I, however, prefer, as illustrated in
Figs. 11,12 and 13 and asherein described, the
employment of automatic means operatively
connecting the reverse and forward drives
and the means for varying the speed of
movement of the segmental gears 27.

Having thus described one type or em-
bodiment of my invention, I desire it to be
understood that although I have employed
specific terms, they are used in a descriptive
and generic sense and not for the purposes of
limitation, the scope of the invention being
set forth in the following claims.

Claim. ,

1. A variable speed mechanism compris-
ing a driving shaft, a driven shaft, one or more
gears operatively connected to said driven
shaft, a gear or gears operatively connected
to said first mentioned gear or gears to drive
the same, means intermediate the driving
shaft and said last mentioned gears to drive
the latter, and means to vary the speed of
movement of said last mentioned gears with-
out stopping the mechanism.

2. A variable speed mechanism compris-
ing a driving shaft, a driven shaft, one or
more gears operatively connected to said
driven shaft, a gear or gears operatively con-
nected to said first mentioned gear or gears
to drive the same, means intermediate the
driving shaft and said last mentioned gears
to drive the latter, and non-clutching means
to vary the speed of movement of said last
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mentioned gears without stopping the mech- .

anism. ~

3. A variable speed mechanism compris-
ing a driving shaft, a driven shaft, one or
more gears operatively connected to the
driven shaft, one or more segmental gears
adapted to mesh with said first mentioned .
gear or gears respectively, operative driving
connections between said segmental gear
or gears and said driving shaft and means to
vary the extent of stroke of said segmental
gears. : .

4. A variable speed mechanism compris-
Ing a driving shaft, a driven shaft, one or
more gears operatively connected to the
driven shaft, one or more segmental gears in
mesh with said first mentioned gear or gears
respectively, operative driving connections
between said segmental gear or gears and
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said driving shaft and means to vary the
speed of stroke of said segmental gear or
gears.

5. A variable speed mechanisin compris-
ing a driving shaft, a driven shaft, one or
more gears operatively connected to the
driven shaft, one or more segmental gears in
mesh with said first menticned gear or gears
respectively, operative driving connections
between said segmental gear or gears and
said driving shaft and means effective with-
out stopping the operation of the mechanism
to vary the speed and extent of stroke of
said segmental gear or gears.

6. A variable speed mechanism compris-
ing a driving shaft, a driven shaft, one or
more gears having ratchet connection to
said driven shaft, one or more segmental
gears in mesh with said first mentioned gear
or gears, operative driving connections be-
tween said segmental gear or gears and said
driving shaft and means to vary the stroke
of said segmental gear or gears.

7. A variable speed mechanism compris-
ing a driving shaft, a driven shaft, one or
more gears connected to the driven shaft
so that in only one direction of rotation
thereof is movement of rotation imparted
thereby to the driven shaft, a gear or gears
operatively connected to said first mentioned
gear or gears to drive the same, operative
driving connections between said last men-
tioned gear or gears and said driving shaft
and non-clutching means to vary the move-
ment of said last mentioned gear or gears
without stopping the mechanism. ‘

8. A variable speed mechanism compris-
ing a driving shaft, a driven shaft, one or
more gears having ball ratchet connection
with said driven shaft, a segmental gear or
gears adapted to mesh with said first men-
tioned gear or gears, operative driving con-
nections between said segmental gear or
gears and said driving shaft and means to
vary the stroke of said segmental gears.

9. A variable speed mechanism compris-
ing a driving shaft, a driven.shaft, one or
more pairs of gears upon said driven shaft,
the members of said pair or pairs having op-
positely effective driving connection with
said shaft, a segmental gear or gears adapted
to mesh with the members of said pair or
pairs of gears, operative driving connections
between said segmental gear or gears and said
driving shaft and means relatively to shift
said pair or pairs of gears and the respective
segmental gears, whereby either gear of said
pair or pairs may be operatively engaged with
the respective segmental gear. '

10. A variable speed mechanism compris-
ing a driving shaft, a driven shaft, one or
more pairs of gears upon said driven shaft,
the members of said pair or pairs having op-
positely effective driving connection with
said shaft, a segmental gear or gears adapted
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to mesh with the members of said pair or
pairs of gears, operative driving connections
between said segmental gear or gears and said
driving shaft arid means relatively to shift
said pair or Pairs of gears and the respective
segmental gears, whereby either gear of
sald pair or pairs may be operatively en-
gaged with the respective segmental gear,
and means to vary the stroke of said seg-
mental gear or gears.

11. A variable speed mechanism compris-
ing a driving shaft, a driven shaft, one or
more pairs of gears upon said driven shaft,
the members of said pair or pairs having

oppositely effective driving connection with :

said shaft, a segmental gear or gears adapted
to mesh with the members of said pair. or
pairs of gears, operative driving connections
between said segmental gear or gears and
said driving shaft, means relatively to shift
said pair or pairs of gears and the respective
segmental gear or gears, whereby either gear
of said pair or pairs may be operatively en-
gaged with the respective segmental gear,
and means to vary the length and the speed
of stroke of said segmental gear or gears
without stopping the operation of the mech-
anism.

12. A variable speed mechanism compris-
ing a driving shaft, a driven shaft in axial
alinement therewith, a clutch interposed be-
tween said shafts a countershaft, gearing be-
tween said driving( shaft and said counter-
shaft, a clutch between said gearing and said
driving shaft, one or more gears upon said
driven shaft and having oppositely effective
driving connections therewith, segmental
gears in mesh with said first mentioned gears,
and means upon said counter shaft to oscil-
late said segmental gears. :

13. A variable speed mechanism compris-
ing a driving shaft, a driven shaft in axial
alinement therewith, a clutch interposed be-

-tween sald shafts, a countershaft, gearing

between said driving shaft and said counter-
shaft, a clutch between said gearing and said
driving shaft, oné or more gears upon said
driven shaft and having oppositely effective

79

75

93

109

105

110

driving connections therewith, a segmental

gear or gears in mesh with said first men-
tioned gear or gears, means upon said coun-

115

tershaft to oscillate said segmental gear or

gears, and means to vary the stroke of said
segmental gear or gears. -

14. A variable speed mechanism compris-
ing a driving shaft,-a driven shaft in axial
alinement therewith, a clutch interposed be-
tween said shafts, a countershaft, gearing be-

.| tween said driving shaft and said counter-

shaft, a clutch between said gearing and said
driving shaft, one or more gears upon said
driven shaft and having oppositely effective
driving connections therewith, segmental
gears in mesh with said first mentioned gears,
means upon said countershaft to oscillate
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said segmental gears, and means to vary the
length and speed of stroke of said segmental
gears without stopping the operation of the
mechanism. :

15. A variable speed mechanism compris-
ing a driving shaft, a driven shaft in axial
alinement therewith, a clutch interposed be-
tween said shafts, a countershaft; gearing be-
tween said driving shaft and said counter-
shaft to drive the latter, a clutch upon said
driving shaft to throw into or out of action
said countershaft, one or more gears upon
said driven shaft, a segmental gear or gears
in mesh with said first mentioned gear or
fears, means upon said countershaft to oscil-

ate said segmental gear or gears, and means
to vary the effective stroke of said segmental
gear or gears.

16. A variable speed mechanism compris-
ing a driving shaft, a driven shaft in axial
alinement therewith, a clutch interposed be-
tween said shafts, a countershaft, gearing be-
tween said driving shaft and countershaft to

- drive the latter, a clutch upon'said driving
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shaft and controlling said countershaft, a
plurality of pairs of gears upon said driven
shaft having oppositely effective ratchet con-
nections therewith, segmental gears opéra-
tively connected to said countershaft and
adapted to mesh with the members of each of
the respective pairs of said gears, means rela-
tively to-shift said sets of pairs of gears and
said segmental gears, and means to vary the
effective stroke of said segmental gears.

17. A variable speed mechanism compris--

ing a driving shaft, a driven shaft, one or
more gears operatively connected to said
driven shaft and having driving connections
therewith effective only in one direction of
rotation of said gears, one or more segmental
gears meshing with said first mentioned
gears, a lever arm whereto each segmental
gear is pivotally connected, and means to
move sald lever arm.

18. A variable speed mechanism compris-
ing a driving shaft, a driven shaft, one or
more gears operatively connected to said
driven shaft and having driving connections
therewith effective only in one direction of
rotation of said gears, one or more segmental
gears meshing with said first mentioned
gears, operative driving connections between
said segmental gear or gears and said driving
shaft, %ever mechanism whereto said seg-
mental gears are connected, and means to
vary the point of pivotal support of said

lever mechanism.

19. A variable speed mechanism compris-
ing a driving shaft, a driven shaft, one or

more gears operatively connected to said |

driven shaft and having driving connections
therewith effective only in one direction of

. rotation of said gears, one or more segmental
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gears -meshing with said first mentioned
gears, operating mechanism for said seg-

7

- mental gears, and means to vary the point of

pivotal support of said mechanism.

20. A variable speed mechanism compris-
ing a driving shaft, a driven shaft, one or
more gears operatively connected to said
driven shaft and having driving connections

therewith effective only in one direction of .

rotation of sald gears, one or moré segmental
gears meshing with said first mentioned
gears, means to rock said segmental gears
about a center of oscillation, and means to
shift said center ot oscillation without stop-
ping the operation of the mechanism.

21. A variable speed mechanism compris-
ing a driving shaft, a driven shaft, one or
more gears operatively connected to said
driven shaft and having driving connections
therewith effective only in one direction of
rotation of said gears, one or more segmental
gears meshing with said first mentioned
gears operative driving connections be-
tween said segmental gear or gears and said
driving shaft, and means to vary the stroke of
said segmental gears from zero to an estab-
lished maximum without stopping the oper-
.ation of the mechanism.

22. A variable speed mechanism compris-
ing a driving shaf}‘:u), a driven shaft, one or
more gears operatively connected to said
driven shaft and having driving connections
therewith effective only in one direction of
rotation of said gears, one or more segmental
gears meshing with said first mentioned
gears operative driving connections be-
tween said segmental gear or gears and said
driving shaft, and means to vary the stroke
of said segmental gears from zero through
any desired gradations to an established
maximum. '

23. A variable speed mechanism compris-
ng a driving shaf‘lt), a driven shaft, one or
more gears operatively -connected to said
driven shaft and having driving connections
therewith effective only in one direction of
rotation of said gears, one or more segmental
gears meshing with said first mentioned
gears operative driving connections be-
tween said segmental gear or gears and said
driving shaft, lever mechanism for operating
said segmental gears, a rock shaft, and con-
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nections from' said rock shaft to said lever .

mechanism to vary the action of the latter.
24. A variable speed mechanism compris-
ing a driving shaft, a driven shaft, one or
more gears operatively connected to said
driven shaft and having driving connections
therewith effective only in one direction of
rotation of said gears, one or more segmental
‘gears meshing with said first mentioned
gears operative driving connections be-
tween said segmental gear or gears and said

125

driving shaft, a rock shaft, means torock the

same, lever arms extending from said rock
shaft, lever mechanism for operating said
segmental gears, and connections whereby

130



10

15

20

25

8

upon the oscillation of said rock shaft the-
effective point of pivotal support of said le-
ver nechanism is varied.

25. A variable speed mechanism compris-
ing a driving shaft, a driven shaft, a clutch
interposed between said shafts, a counter-
shaft, gearing between said driving shaft and
counter shaft, a clutch between said gearing
and said driving shaft, one or more gears
upon said driven shaft and having oppo-
sitely eflfective connections thereto, seg-
ments in mesh with said gears, means upon
said countershaft to oscillate said segments,
a rock shaft, and means operatively connect-
ed thereto to operate said clutches.

26. A variable speed mechanism compris-
ing a driving shaft, a driven shaft, a clutch
interposed between said shafts, a counter-
shaft, gearing between said driving shaft and

-countershaft, a clutch between said gearing

and said driving shaft, one or more gears
upon said driven shaft and having oppositely
effective connections thereto, segments in
mesh with said gears, means upon said
countershaft to oscillate said segments, and
means to throw one of said clutches into
action before the other is thrown out of

. action.
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27. A variable speed mechanism compris-
ing a driving shaft, a driven shaft, a clutch
interposed between said shafts, a counter-
shaft, gearing between said driving shaft and
countershaft, a clutch between said gearing
and said driving shaft, one or more ‘gears
upon said driven shaft and having oppositely
effective connections thereto, segments in

mesh with said gears, means upon said-

countershaft to oscillate said segments, and
means to throw either clutch into action be-
fore the other clutch.is thrown out of action.
- 28. A variable speed mechanism compris-
ing a driving shaft, a driven shaft, a clutch
interposed between said shafts, a counter-
shaft, gearing between said driving shaft and
countershaft, a clutch between said gearing
and said driving shaft, one or more gears
upon said driven shaft and having oppositely
effective connections thereto, segments in
mesh with said gears, means upon said
countershaft to oscillate ssid segments, a
rock shaft, lever arms extending therefrom
and slidingly mounted members operated by
said lever arms and operatively connected to
said clutches respectively to operate the
same.

29. A variable speed mechanism compris-
ing a driving shaft, a driven shaft, a clutch
interposed between said shafts, a plurality of
pairs of gears upon said .driven shaft and

‘having oppositely effective rotative connec-

tions therewith, a countershaft, gearing be-
tween said driving shaft and said counter-
shaft, a clutch controlling said gearing, seg-
mental gears in mesh with said first rien-
tioned gears, means upon said countershaft
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to oscillate said segmental gears, a rock shaft,
a rocking member sleeved upon said rock
shaft, and connections from said rock shaft
and rocking member to operate said clutches
and relatively-to shift said pairs of gears and
said segmental gears.

30. A variable speed mechanism compris-
ing a driving shaft, a driven shaft, a clutch
interposed between said shafts, a counter-
shaft, clutch controlled gearing between said
‘driving shaft and said countershaft, a plu-
rality of pairs of gears mounted upon said
driven shaft, longitudinally movable with
respect thereto and having oppositely ef-
fective rotative connections thereto, seg-
mental gears adapted to mesh with said first
mentioned gears, means upon said counter-
shaft to oscillate said segmental gears, a rock
shaft, a rocking member sleeved thereon, con-
nections from one of said rocking parts to
said clutches, and connections from the other
of said rocking parts to said gears to shift the
latter. . :

31. A variable speed mechanism compris-
ing a driving shaft, a driven shaft, a clutch
interposed between said shafts, a counter-
shaft, clutch controlled gearing between said
driving shaft and said countershaft, a plu-
rality of pairs of gears mounted upon said
driven shaft, longitudinally movable with
respect thereto and having oppositely effect-
ive rotative connections thereto, segmental
gears adapted to mesh with said first men-
tioned gears, means upon said éountershaft
to oscillate said segmental gears, and con-
centrically disposed means to shift said gear.
and operate said clutches. »

32.” A variable speed mechanism compris-
ing a driving shaft, a driven shaft, a clutch

interposed between said shafts, a counter-.

shaft, clutch controlled gearing between said
driving shaft and said countershaft, a plu-
rality of pairs of gears mounted upon sdid
driven shaft, longitudinally movable with
respect thereto and having oppositely effect-

ive rotative connections thereto, segmental

gears adapted to mesh with said first men-
tioned gears, means upon said countershaft
to oscillate said segmental gears, and rocking
means to shift said gears and operate said
clutches.
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33. A variable speed mechanism compris—. )

ing a driving shaft, a'deiven shaft, a clutch
between said shafts, a sleeve upon said driven
shaft axially-movable with respect thereto, a
plurality of pairs of gears upon said sleeve
and having oppositely effective rotative con-
nections to said sleeve, a counter shaft, gear-
ing between said countershaft and said driv-
ing shaft, a clutch controlling said gearing,

segmental gears adapted to mesh with either

member of said -pairs of gears, means upon
said countershaft to oscillate said segmental
gears, means to move either gear of each set
of gears into engagement with its respective
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segmental gear, and means to operate said
clutches.

34. A variable speed mechanism compris-
ing a driving shaft, & driven shaft, a clutch
interposed between said shafts, a counter-
shaft, clutch controlled gearing between said
driving shaft and said countershaft, a pair of
gears upon said driven shaft and liaving op-
positely effective rotative connections there-
with, a segmental gear adapted to mesh with
either of said gears, operative driving connec-
tions between said segmental gear and said
countershaft means relatively to shift said
gears and said segmental gear, one or more
lever arms, said segmental gear having a
point of pivotal connection to said arm or
arms, a pivotal support for said lever arm or
arms, and means to vary the position of said
pivotal support. :

35. A variable speed mechanism compris-
ing a driving shaft, a driven shaft, a clutch

interposed between said shafts, a counter-

shaft, clutch controlled gearing between said
driving shaft and said countershaft, a pair of
gears upon said driven shaft and having op-
positely effective rotative connections there-

- with, a segmental gear adapted to mesh with

either of said gears, operative driving con-
nections between said segmental gear and
said countershaft means relatively to shift
said gears and said segmental gear, a pair of

- lever arms to which said segmental gear is
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pivotally connected, a pivotal support for
said lever arms, and means to position said
pivotal support either concentrically or ec-
centrically with respect to the point of piv-
otal connection of said lever arms and said
segmental gear.

36. A variable speed mechanism compris-
ing a driving shaft, a driven shaft, a clutch
interposed between said shafts, a counter-
shaft, clutch controlled gearing between said
driving shaft and said countershaft, a pair of
gears upor said driven shaft and having op-
positely effective rotative connections there-
with, a segmental gear adapted to mesh with
either of said gears, operative driving connec-
tions between said segmental gear and said
countershaft, means relatively to shift said
gears and said segmental gear, a lever arm to
which the segmental gear is pivotally con-
nected, a movable point of support for said
lever arm, and means to concentrically or ec-
centrically dispose the point of pivotal sup-
port of the lever arm and the poin't of pivotal

-connection of said lever arm and said seg-

mental gear. .

37. A variable speed mechanism compris-
ing a driving shaft,.a driven shaft, a clutch
interposed between said driving and driven
shafts, a gear upon said driven shaft, a coun-
tershaft operatively connected to said driv-
ing shaft, a segmental gear in mesh with said
gear upon said driven shaft, operative driv-
ing connections between said segmental gear

O

and said countershaft lever mechanism to
which said segmental gear is pivotally con-
nected, a pivotal support for said lever mech-
anism, and means concentrically or eccen-
trically to dispose the pivotal support for
said lever mechanism, and the point of piv-
otal connection between said lever mechan-
1sm and said segmental gear.

38. A variable speed mechanism compris-
ing a driving shaft, a driven shaft, a clutch
interposed- between said shafts, a pair of
gears upon said driven shaft longitudinally
movable with respect thereto and having
oppositely eflective rotative connections
therewith, a countershaft, clutch controlled
gearing between said countershaft and said
driving shaft, a segmental gear adapted to
mesh with either of said gears upon said
driven shaft, means to shift said gears
whereby either of them may be brought into
mesh with said segmental gear, a crank upon
said shaft, and variable connections between i
said crank and said segmental gear.

39. A variable speed mechanism compris-
ing a driving shaft, a driven shaft, a clutch
interposed between said shafts, a pair of
gears upon said driven shaft-longitudinally
movable with respect thereto and having
oppositely eflective rotative connections
therewith, a countershaft, clutch controlled
gearing between said countershaft and said
driving shaft, a segmental gear adapted to
mesh with either of said gears upon said
driven shaft, means to shift said gears,
whereby either of them may be brought into 100
mesh with said segmental gear, a crank upon
said countershaft, lever mechanism oper-
ated by said crank mechanism, and means to
vary the point of pivotal support of said
lever mechanism, said segmental gear and 105
said lever mechanism being operatively con-
nected.

40. A variable speed mechanism compris-
ing a driving shaft, a driven shaft and means
whereby the latter may be directly driven 110
by the former, one or more pairs of gears
o}gemtively connected to said driven shaft,
the members of said peir or pairs hav-
ing oppositely effective driving connectica
with said shaft, whereby forward and re- 115
verse driving of said shaft may be eflected,

a gear or gears operatively connected to said
pair or pairs ¢f gears to drive the same,
means intermediate the driving shaft and
said last mentioned gear or gears to drive the 120
latter, means to vary the speed of movement
of said last mentioned gears without stopping
the mechanism, and means adapted oper-
atively to engage said speed varying means
to control the direction of movement thereof. 125

41. A variable speed mechanism compris-

ing a driving shaft, a driven shaft, one or
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‘more pairs of gears operatively connected

to said driven shaft, the members of said
pair or pairs having oppositely effective 130
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driving connections with said shaft, whereby
forward and reverse driving of said shaft
may be effected, a gear or gears operatively
connected to said pair or pairs of gears to
drive the same, means intermediate the
driving shaft and said last mentioned gear
or gears to drive the latter, means to vary
the speed of movement of said last men-
tioned gears without stopping the mechan-
ism, and means adapted operatively to en-
gage said speed varying means to control the
direction of movement thereof.

42. A variable speed mechanism compris-
ing a driving shaft, a driven shaft, one or
more pairs of gears operatively connected to
said driven shaft, the members of said pair
or pairs having oppositely effective driving
connections with said shaft, whereby for-
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ward and reverse driving of said shaft may
be effected, a gear or gears operatively con-
nected to said pair or pairs of gears to drive
the same, means intermediate the driving
shaft and said last mentioned gear or gears
to drive the latter, means to vary the speed
of movement of said last mentioned gears
without stopping the mechanism, and means
to determine the path of movement of the
speed varying means dependent upon the for-
ward or reverse driving of the driven shaft.

20

In testimony whereof, I have signed my 30

natne to this specification, in the presence of
two subscribing witnesses.
HERBERT 1. WILBER.
Witnesses:
Irving U. ToWNSEND,
Geo. R. Brinn.



