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To all whom it may concerns

Be it known that I, Rrcmarp MaTtTHEWS
Ruck, a subject of the King of Great Brit-
ain, and resident of 44 Thurloe Square,
South Kensington, London, S. W., England,
have invented certain new and useful Im-
provements in Variable - Speed Mechanism,
of which the following is a specification.

This invention relates to variable-speed
mechanism of the kind wherein rotary mo-
tion is transmitted at different velocities al-
ternatively at will through the medium of
two shafts parallel to one another and each
carrying a plurality of toothed wheels turn-
ing together as one and having different di-
ameters so as to be adapted to mesh, alter-
natively with one another, with the respec-
tive wheels of reciprocal diameter on the
other shaft, the one set of wheels being sta-
tionary lengthwise of its shaft while the
other is slidable relatively thereto in order
to permit of the ratio of transmission being
varied by changing the pair of wheels which
for the time being are in mesh with one
another.

The primary object of the present inven-
tion is to provide means for so timing the
changes of speed relatively to the speed of
a member which rotates at a constant veloc-
ity, as to enable the bringing into operation
of the various pairs of change-wheels alter-
natively, to be effected without the necessity
of exerting any appreciable manual effort,
and without the occurrence of the violent
shocks (and consequent risk of injury to the
teeth) which are commonly experienced
when, as has been the usual practice hither-
to, ordinary “ clash-in ” gearing is employed,
that is to say gearing wherein, for the pur-
pose of bringing a pair of wheels into mesh
with one another by a lateral movement, the
teeth of the one wheel (which is slidably
mounted) are pressed laterally against those
of the other wheel (whose position length-
wise of its shaft is stationary) until the rev-
olution of one or of both wheels has brought
the teeth of the one wheel opposite to the
teoth-gaps of the other wheel so as to per-
mit of the continued pressure causing the
slidable wheel to be suddenly shifted into
gear with the relatively stationary wheel.

For the purpose of the invention the
wheels of progressively varying diameter in
the respective sets are arranged to form, in
effect, toothed cones whose inclinations are

opposed to one another; while the relative

positions of the wheels in the two sets are
such that only a single pair of change-
wheels can be in gear with one another at
a time and that progressively varying speed-
ratios may be obtained by shifting the slid-
able set of wheels through progressively
varying distances lengthwise of its shaft so
as to bring successive pairs of change-wheels
into operation. _

According to the present invention all the
gear-wheels comprised in each toothed cone
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(or set of wheels) have one tooth (or tooth-

gap) alined to form a straight row extend-
ing-in a plane wherein also lies the common
axis of all the wheels of the seti so that
transference of the slidable cone from the

70

position corresponding to transmission of =

motion at one speed - ratio to the position
corresponding to transmission at the next
higher or lower speed-ratio may be effected,
readily and smoothly, when both cones are
in that angular position which may (for con-
venience) be called the transference posi-
tion, 4. e. that position wherein the straight
row of teeth and of tooth gaps in the respec-
tive cones are simultaneously brought, by
the revolution of both cones, into what may
be termed‘the transference plane, . e. the
common plane of the axes of the respective
cones.

~The actual transference movement is
effected mechanically, as required, through
the agency of means whereby the position
and movements of the slidable cone length-
wise.of its shaft are so controlled with ref-
erence to the occurrence of the transference
position in the case of both cones, as to
insure that the transference movement can
be initiated only when both cones are simul-
taneously in the transference position, and
that the transference movements, when once
initiated, shall be completed. These means
comprise a drum (or equivalent rotary mem-
ber) which is caused to rotate about an axis
parallel to those of the main shaft and
countershaft at the requisite angular veloc-
ity, and which carries a row of tappets cor-
responding in number and distance apart to
the number of wheels in each cone and the
length of the several movements of ‘trans-
ference; a carrier engaging the slidable cone
and movable in a direction parallel to the
axis thereof so as to be adapted to impart
motion to said cone lengthwise of its shaft;
a pair of oppesitely inclined cams mounted
on the carrier and normally tetained in the
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inoperative position but respectively adapt-
ed to be brought into position to be acted

“upon by the tappets so as to cause the car-
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rier and cone, according as the one or the
other cam is brought into operative position,
to be shifted in one or the other direction
through a distance equal to the extent cf the
motion of transference whereby consecutive
pairs of change-wheels are brought into op-
eration; and means for enabling either of
the cams at will to be moved into and out
of operative position, but only at the proper
moments with reference to the bringing of
both cones simultaneously into the trans-
ference position.

In the accompanying drawings which
illustrate a convenient arrangement em-
bodying the invention (as applied to the

- variable-speed mechanism employed in con-
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nection with the driving gear of a motor
car wherein provision is made for a “direct
drive” at maximum speed and for reversal
of motion at one speed only), Figure 1 is a
general plan view of the apparatus, the cas-
ing which incloses the same being in section
so as to display the contents, and the parts
being in position for transmitting motion
by direct drive at maximum speed. Fig. 2
is a plan view in section on the common
plane of the axes of the main shaft and
countershaft. TFig. 3 is an inverted plan
with the casing broken away, and the cam-
shaft and parts more immediately associated
therewith omitted, showing the parts in
position for transmitting motion at a lower
velocity than in Figs. 1 and 2. Fig. 4 is a
section on line 4—4 of Figs. 1 and 2,showing
one of the cams in operative position and
acted upon by one of the tappets. Fig. 5 is
an outside end view showing, in normal po-
sition, the mechanism for controlling the
bringing of the cams into operation. Fig. 6
is a view similar to Fig. 5, showing the same
mechanism in the position occupied when
one of the cams is in operative position.
Fig. 7is a part view similar to Fig. 2, show-
ing a modified construction of reversing
mechanism. Figs. 8 and 9 are end views of
the slidable and of the relatively stationary
toothed cones respectively, showing the
straight rows of tooth gaps and teeth in the
respective cones.

A, B and C are the main shaft, counter-
shaft, and cam shaft respectively, these
three shafts being mounted to rotate parallel
to one another in bearings provided in the
end plates d* d* of the casing D of the appa-
ratus. One end of the main shaft A (in
Fig. 2, the left-hand end) is however, jour-
naled in a bearing @' in the contiguous end
of an independent shaft A* which revolves
in alinement with the main shaft itself; the
shaft A* projecting outside the end plate d*
of the casing and serving to transmit mo-
tion to the apparatus from the engine, while
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motion may be transmitted from the shaft
A' to the main shaft A as hereafter de-
scribed. The opposite end a of the shaft A
prejects outside the end plate d* of the cas-
ing and serves for transmitting motion to
the road-wheels of the vehicle in any con-
venient manner.

Fast upon the inner end of the independ-
ent shaft A* is a toothed pinion E* which is
permanently in gear with a toothed wheel
1 fast upon the countershaft B, so that as
long as the shaft A! is running, the counter-
shaft B will revolve at a uniform speed
lower than and bearing a predetermined
ratio to that of the shaft A

Toward the left-hand end (Fig. 2) of the
main shaft A a sleeve F is splined thereon,
the left-hand extremity of this sleeve being
provided with a clutch-face f* adapted to
engage a corresponding clutch-face 72 on the
inner end of the independent shaft A, so
that as long as the sleeve is in its extreme
left-hand position, the main shaft A (and
therefore also the road wheels of the ve-
hicle) will be driven direct from the engine
at maximum speed. The sleeve I has fast
upon or integral with it a plurality of
toothed wheels (three are shown in the ex-
ample) T, F2, F® respectively adapted to
gear with toothed wheels F#, T2 Irs# fast
upon or integral with a sleeve IF¥ which is
free to rotate upon the countershaft B
whereon it is confined against longitudinal
movement between shoulders constituted on
the one hand by the hub of the wheel I
and on the other hand by a collar f*. The
wheels F*, I'* and F® severally are of pro-
gressively increasing diameter, while the
wheels F*, F2* and F3* severally are of re-
ciprocally diminishing diameter; the respec-
tive pairs F* F1* T2 ['2* and F® F** consti-
tuting pairs of change-wheels which are
capable of being brought into operation al-
ternatively with one another when the clutch
f* f? is out of gear. For this purpose the
positions of the respective wheels are such
that continued displacement of the sleeve T
toward the right in Fig. 2 will first disen-
gage the clutch-faces f*, f* from one another
and will thereafter bring the pairs of
change-wheels F* F1* T2 Ir2* gand Is e
successively into mesh with one another and
vice versa. The means whereby the sleeve I?
is so controlled as to enable these changes,
or any of them, to be produced automati-
cally when once initiated by a simple man-
ual operation, will be described hereafter.

The sleeve I'* (and therefore also any of
the wheels IF**, F2* or F**) can be thrown
into driving engagement with the shaft B
by means of a clutch member G which is
splined upon the shaft and which has a
clutch face g* on its left-hand end adapted
to engage a corresponding cluteh-face ¢* on
the right-hand end of the sleeve F*. Hence,
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if, while the clutch-faces ¢* ¢* are in en-
gagement with one another, either of the
pairs of change-wheels F* F**, F* F*¥, or
Ir3 9% ig in operative position, motion will
be transmitted from the constantly running
countershaft B to the main shaft A at a
velocity corresponding to the pair of change-
wheels which for the time being is in use.
Inasmuch, however, as no pair of change-
wheels can be in use when the sleeve If is in
engagement with the shaft A' through the
clutch 7%, 72, it will be evident that by no
possibility can the parts assume a position
wherein motion would be transmitted from
the shaft A to the shaft A directly at maxi-
mum speed (through the clutch f*, /2) and
indirectly at a lower speed (through either
of the pairs of change-wheels) simultane-
ously.

The clutch-member G is capable of occu-
pying three positions alternatively, namely,
either the extreme left-hand position shown
in Fig. 2, wherein the clutch-faces g* g* are
engaged with one another so as to permit
the transmission of motion from the shaft B
to the sleeve F*, and thence to the shaft A
(through one or other of the pairs of change-
wheels) in what is assumed to be the for-
ward direction; or an extreme right-hand
position wherein the clutch serves to trans-
mit motion to the shaft A in the reverse
direction as hereafter described; or a neu-
tral position (intermediate between the
other two) wherein the clutch is inoperative.

When motion is to be transmitted in the
reverse direction, the shafts A and B are
geared together not directly but through the
medium of an idle wheel. For this purpose
a toothed wheel H2, fast on the shaft A
toward its right-hand end, gears constantly
with an idle wheel H which for the sake of
convenience is mounted to revolve freely
upon the shaft C, the idle wheel H receiving
motion, when required, from a pinion H?
carried by and turning as one with the shaft
B. The pinion H? may, as in Fig. 2, be con-
stantly in gear with the wheel H, in which
case the pinion is mounted to revolve freely
upon the shaft B and held against sliding
lengthwise of said shaft, and is provided
with a clutch-face A2 adapted to be engaged
by a corresponding clutch-face A* on the
right-hand end of the clutch.member G,
when the latter cccupies its extreme right-
hand position. Or, the pinion H? may, as
in Fig. 7, be attached to or integral with
the clutch-member G so as to be slidable
therewith lengthwise of the shaft B, in
which case the pinion H? ig thrown into
mesh with the wheel H only when . the

clutch-member G is in its extreme right-

hand position.

The position of the clutch-member G is

manually controlled by means of a rod J
mounted to slide parallel to the shafts A, B

8

and C and having fast on it a fork G*

which engages a peripheral groove ¢ on

the clutch-member G, one end j of the rod
J extending beyond the casing so as to be
capable of being operated from any con-
venient point. In order to prevent the pos-
sibility of motion being transmitted to the

‘shaft A in the reverse direction from the

shaft B while motion is being transmitted
to the shaft A in the forward direction
from the shaft A* through the clutch f*, 7%
means are provided for insuring that when
the clutch-faces f*, f2 are in engagement,
the clutch-member G shall be prevented
from assuming the extreme right-hand po-
sition or, in other words, that before the
clutch-member G, in being moved toward
the right in Fig. 2, can reach its extreme
right-hand position, the sleeve F shall be
displaced so far toward the right as to
cause the clutch-faces f, f* to become dis-
engaged from one another. For this pur-
pose the manually operable slide-rod J has
fast on it an arm J* which has a pin-and-
slot engagement as at j* with a lever J2
fulerumed at j# to the casing and adapted
to contact with the left-hand face (Fig. 2)
of the wheel F2. This contact is made with
the free end 72 of the lever J2, which is
made of appropriate cam-shape as indi-
cated, the pin-and-slot device j* being situ-
ated between this free end j° and the ful-
crum 7%  Hence if the clutch-faces ‘f*, f*
and ¢* ¢ be assumed to be respectively in
engagement, then any movement of the
slide-rod J toward the right (for the pux-
pose of withdrawing the clutch-faces ¢t ¢2
from engagement preparatory to bringing
the clutch-member G into position for ef-
fecting reversal of motion of the shaft A}
will produce a magnified movement of the
free end 42 of the lever J2, and consequently,
even before the clutch-member G can hbe
brought to its neutral position, the clutch-
faces f*, f* will have been disengaged from
one another. Similarly, so long as the
clutch-faces f' 2 are in engagement, the
lever J? will be held, by its contact with the
wheel F?, in such a position that the slide-
rod J will be prevented from being moved
toward the right even so far as to assume
the position corresponding to the meutral
position of the clutch-member &, which will
thus be effectually prevented from being
shifted to the position corresponding to re-
versal of the motion transmitted to the
shaft A. , ,
* Inasmuch as the sleeve I'* is freely ro-
tatable on the shaft B, it is necessary that
this sleeve and its wheels F't*, 2% 1% ghall
be prevented from “falling out of time”
with the sleeve F and its wheel Ft, 2, B
and vice versa. For this reason, and also
in order to avoid shocks when the gearing-
ratio is changed, it is obvious that, at the
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moment of changing gear, that pair of
wheels which are passing out of gear must
remain in mesh with one another until the
succeeding pair have begun to gear with
one another; such overlapping of the gears
being of course only momentary, and the
sliding movement of the sleeve I being

performed as rapidly as is practicable. The

same conditions must also be observed with
regard to the change of gear from the
clutech f*, /> to the pair of wheels T, F*
and vice versa. To enable these conditions
to be fulfilled, the toothed cone (or set of
wheels) carried by each sleeve has one tooth
(or tooth-gap) in each wheel of the set
alined to form a straight row lying in a
plane wherein also lies the axis of the cone,
as indicated at # (Fig. 8) with regard to
tooth gaps in the cone carried by the sleeve
F, and at y (Fig. 9) with regard to teeth
on the cone carried by the sleeve F*;
the sliding movement of the sleeve F being
allowed to take place only when both rows
2 and ¥ are brought, by the revolution of
the respective shafts A and B, into the
common plane z-—z (Fig. 4) of the axes
of these shafts. Moreover, each of the
clutches f*, f* and ¢%, g% is a dog-clutch
whose members are capable of becoming
mutually engaged only when the respective

‘clutch-faces occupy one angular position

relatively to one another, the clutch-face
f* being suitably disposed with reference
to the angular position of the row of tooth
gaps z while the clutch-face ¢* is also suit-

- ably disposed with reference to the angu-

40
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lar position of the row of teeth . TFurther-
more, the several wheels carried by each
sleeve I' and I* are set at such distances
apart from one another, relatively to the
position of the clutch-face #* when en-
gaged with the clutch-face f*, as to insure
the necessary overlapping of the gears at
the moment of changing speed. TFinally,
the effective length and proportions of the
lever J? are made such that the movement
of the slide-rod J from the position shown
in Figs. 2 and 3 to positions corresponding
to the neutral and reversing positions of
the clutch G must invariably leave one or
other of the pairs of change-wheels F* Ft¥,
Fz, %) ¢ F®* in engagement with one
another.

It will be obvious that, if the numbers of
teeth in the respective wheels of either cone
possess a common divisor greater than
unity, a greater number of straight rows of
tooth gaps or teeth @ or v than the single
row above mentioned will exist in the re-
spective cones. This will afford a corre-
spondingly increased number of opportuni-
ties for the concurrent passage of the rows
2 and y through the transference plane z—e.
In such circumstances each clutch f%, 7 and
g*, 9% may be capable of coming into engage-

1,043,629

ment in as many angular positions of the
respective members relatively to one an-
other, as there are straight rows of tooth
gaps or teeth @ or % in the cones to which
the respective clutches appertain. In the
example llustrated, each cone is understood
to have two straight rows of tooth gaps or
teeth, as indicated in Figs. 8 and 9 respec-
tively.

The various positions of the sleeve I are
controlled by means of a carrier K mounted
to slide on guides K, K2 parallel to the
shafts A, B, and C and jawed as at % to en-
gage a peripheral groove f on the sleeve T,
this sleeve (together with the gear-wheels
', T2, I® and the clutch-face f*) partici-
pating in the movements of the carrier K
lengthwise of its guides. The carrier ex-
tends in a general direction tangentially of
the shaft C, and is provided with sockets
through which a pair of cams L, L* are
fitted to slide in a direction perpendicular to
the axis of the shaft C. These cams, viewed
in the direction in which they are capable
of sliding through their sockets in the car-
rier K, are respectively inclined in opposite
directions, and are normally both held in a
neutral or inoperative position. Either cam
L or L* may however be caused at will to
project from its socket toward the axis of
the shaft C so as to be presented in position
for engagement, at each revolution of said
shaft, by one of a series of tappets Ct, C2, C?,
C* forming a straight row which projects
from and rotates as one with the shaft C.

The result of such engagement of a cam I
or L* by any one of the row of tappets is
that the carrier K, together with all those
parts which participate in its movement, is
caused to slide along its guides K*, KX in the
direction determined by that cam which has
been brought into operation, and through a
distance equal to the effective length of the
cam. The effective length of each cam L.
and L*, and also the distance apart of the
several tappets C* . .. C* must obviously
be equal to the distance between the succes-
sive positions which the sleeve I may be re-
quired to assume; while the number of the
tappets (in the example illustrated, four)
must equal the number of such positions.

The cam-shaft C has fast upon it a toothed
wheel C* which is constantly in gear with a
toothed wheel B* fast on the shaft B, and in
order that the sliding movement of the sleeve
I (or in other words, the change of gear)
shall be permitted to occur only when a row
of tooth gaps and of teeth x and v respec-
tively are both in the transference plane
#—2, it is important that the ratio of gear-
ing B* C* whereby the shaft B is driven
shall be such that the row of tappets
C*. .. C* will be brought into position to
operate on the cam L or L* only when a
straight row of tooth gaps and of teeth a
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and y respectively come into engagement
with one another.

The mechanism for bringing the cams Lk
and L* alternatively into operative position
comprises a pair of shafts Lt, I2* extending
parallel to the shaft C and rotatably mount-
ed in bearings in the frame; a correspond-

ing palr of radius-arms ', #'* of equal length -

splined upon the respective shafts and ex-
tending in opposite directions therefrom;
and a pair of links 7, 7* coupling the respec-
tive arms to the rear ends of the correspond-
ing cams L, L*.
of the casing the respective shafts Lt Lt*
have fast upon them a pair of radius-arms
%, 1** of equal length which extend parallel
to one another and are coupled together by
a link 7%, so that, if either shaft be rotated
through a small angle in .one or the other
direction, the other shaft will participate in
the movement and the arms #*, 7* will move
in opposite directions with the result that
the cams L L* respectively will be depressed
into and raised out of operative position or
vice versa. |

As that cam L or L* which has thus been
brought into operative position is acted
upon by the tappets C* . .. (% the carrier
K and parts connected therewith will slide
along the guides K* K*? as already described,
and the radius-arms 7, 7** being coupled to
the respective cams, will slide with the lat-
ter along the shafts L2, L**.

It is essential that, when once a cam L
or I* has actually begun to be operated
upon by any one of the tappets C* Ct,
such action should proceed without inter-
ruption until the change of gear has been
fully accomplished by the completion of the
sliding movement of the sleeve F from its
old to its new position. Hence, provision
is made for insuring that either cam L. or
L* on being brought into operative position
before the passage of the row of tappets
Ct . .. C* past the cams, shall be locked
in that position wuntil the tappets have
passed clear of what may be called the op-
erative arc of their revolution; and it is
found convenlent to hold both cams locked
in the incperative position except for an
interval (during each revolution of the tap-
pets) corresponding in time to, but slightly
longer than, the passage of the tappets
through said operative arc. For this pur-
pose the shaft L** (but it might obviously
have been the shaft I.') has fast on one of
its ends a crank-arm M (Figs. 5 and 6)
whereby to communicate the necessary par-
tial rotary movement to the shaft, this arm
carrying a crank-pin m, which may project
from both sides of the arm as indicated.
The pin m engages in slots m?, m*™ in a

......

‘pair of links M1, M** which extend at

approximately right angles to the arm M
and are capable of sliding one over the

Outside the end plate d* |

S

other in parallel planes so as to cause the
arm M to move in one direction or the
other according as the link M* or M** is
brought into operation. The slots m?!, m**
extend in opposite directions from the crank-
pin m which, when in its normal or mid
position (shown in Fig. 5) occupies one end
of the slot m* and the opposite end of the
slot m'*, the links themselves under these
circumstances being held locked so that the
pin m is maintained stationary, with the
result that the shafts I IL'* cannot rotate
and neither of the cams T, L* can be
brought into operative position.

The links M*, M “which respectively
serve for bringing the cams L, L* into op-
erative position, are actuated. only one at
a time, that link which for the time being
is not in use being held locked. The links
are coupled together by a spring N which
constantly tends to so move them both as
to reverse the direction in which the slots
m*, m** extend from the pin m, the conse-
quence being that if (say) the link M* be re-
leased from normal position, this link will
be drawn by the spring so as (after taking
up the lost moticn allowed by its slot m?)
to shift the pin m to the opposite end of
the slot m'*, as shown in Fig. 6, thus ro-
tating the shafts I* L** so as to bring the
cam L into operative position, ‘as shown
in Fig. 4. In this new position the link
M* (and therefore the pin m) will be re-
tained (the cam L being meanwhile held
in operative position) until the action of
the mechanism has caused the link M* (and
therefore the pin m and cam L) to be re-
turned and re-locked in normal position.
A similar cycle of consequences will ensue
if the link M** be released from normal
position, except that this link will be moved
by the spring N in the opposite direction to
the link M?*, with the result that the pin m
will likewise be shifted in the correspond-
ing direction so as now to bring the cam I*
into operative position, wherein it will be
retained until the parts have been auto-
matically returned and re-locked in normal
position as before.

The release and return of the links M2,
M** from and to normal position is effected
by trip-mechanism under the control of ro-
tary cams revolving in unison with the row
of tappets C* . .. C* the action of the
cams rendering it possible to release either
of the links . (and therefore to bring into
operative position either of the cams L or
L*) only during a period corresponding
to the interval occupied by the tappets in
passing through the operative arc of each
revolution.  For this purpose the links M2,
M** are coupled as at o, o* to a pair of
levers P, P* which extend, at approximately
right angles to the links. (and therefore ap-
proximately parallel to one another), on
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opposite sides of the cam-shaft C at one
end of the latter ; these levers, which are ful-
crumed to the frame at p, p* respectively
carrying anti-friction rollers P*, P'* which
are adapted to bear, from opposite direc-
tions, against a cam Q fast on the shaft.
The normal position of the levers P, P*
corresponds to that wherein the rollers P?,
P** just contact with that portion of the
cam Q which has the largest radius, and
to this position each of said levers is auto-
matically returned by the cam Q after hav-
ing been released from said position and
displaced by the action of the spring N.

Both levers P and P* (which for con-
venience may be called main levers) are
normally held (by the stress of the spring
N) locked in normal position by the engage-
ment of nibs or trip-noses p!, p** forming
short arms on the respective levers, with
stops 74, 7** carried by a corresponding pair
of locking-levers R, R* fulecrumed to the
frame at », #* so as to be capable of motion
in a plane parallel to that wherein the levers
P, P* move; the point of contact between
each nib and the co-acting stop (so long as
the corresponding stop-lever is in normal
position) being so situated with reference to
the fulerums of the corresponding main le-
ver and locking-lever respectively as to pre-
vent displacement of the main lever from
normal position by the stress of the spring
N. Hence, unless the locking-lever be forci-
bly displaced, both the main and the lock-
ing-lever will tend, under the stress of the
spring N, to remain in normal position.

On either locking-lever R or R* being dis-
placed, however, (by angular movement
about its fulerum 7 or 7¥), so as to remove
the stop 7* or »** from contact with the nib
p* or p** of the corresponding main lever
P or P¥, the main lever thus released from
normal position will be caused by the spring
N to swing toward the axis of the shaft C
until the roller P* or P** comes in contact
with the cam Q, this movement being suffi-
cient, when that portion of the cam which
has the least diameter is in operative posi-
tion, to permit of the link M* or M'* being
moved so as to bring the corresponding cam
L or L* into operative position. Now, the
operative positions, and relative angular ex-
tents, of those portions of the cam Q which
have the minimum and maximum diameters,
correspond respectively to the operative and
inoperative arcs of the revolution of the
row of tappets C* ... C% Consequently,
whichever main lever P or P* has been re-
leased, will automatically perform at the
proper moments those movements from and
back to normal position which are required
for the purpose of moving the corresponding
cam L or L* into and out of operative posi-
tion in time with the revolution of the tap-
pets C* . .. C* or, in other words, in time
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with the simultaneous bringing of the rows
of tooth gaps and teeth & and ¥ respectively
into the transference plane z—=.

The locking levers R, R* are displaced
alternatively from normal position so as to
unlock the respective main levers P, P* by
moving, in one direction or the other, a man-
ually operable trigger-lever T fulcrumed
at ¢ to the frame. This lever has arms T?,
T carrying studs #, #* which respectively
engage in slots 72, 7** in the stop-levers
R, R*; the lever T normally occupying a
mid or inoperative position wherein it per-
mits both levers R R* to remain in their
normal positions, but the pin-and-slot con-
nection in each case being such that move-
ment of the trigger-lever T in either direc-
tion will displace one (and only one) of the
levers R, R* in such manner as to withdraw
the corresponding stop #* or #** from con-
tact with the nib p* or p**. The respective
locking-levers R, R* overlie the correspond-
ing main levers P, P* and carry anti-frice-
tion rollers R* R'* which are adapted to
bear, from opposite directions, against a cam
S fast on the shaft C alongside of the cam
Q. The normal position of the levers R, R*
corresponds to that wherein the rollers RY,
R just contact with that portion of the
cam S which has the largest radius, and to
this position each of said levers is automati-
cally returned by the cam Q after having
been displaced from said position (by the
action of the trigger-lever T) so as to cause
the roller R* or R to approach the axis of
the shaft C.

It will be seen that, although manual
pressure in either direction may at all times
be applied to the lever T while in normal
position, this lever will be prevented from
moving so as to displace either of the lock-
ing-levers R, R* except at such times as a
part of the cam S having a radius less than
the maximum is presented opposite to the
roller R* or R™. Tt will also be seen that
neither of the main levers P, P* (cven if
unlocked by such displacement of the lock-
ing-lever R or R*) will be able to move from
normal position except at such times as a
part of the cam Q having a radius less than
the maximum is presented opposite to the
roller P* or P**. Hence, by making the cams
Q and S of proper form and mounting them
on the shaft C i preper angular relation to
each other and to the row of tappets
C' ... C4it isrendered impossible to bring
either of the cams L or L* into operative po-
sition except when the tappets Ct. . . Ctare
approaching the operative arc of their revo-
lution. For this purpose, whereas on the
one hand that part of the cam @ which is of
minimum radius is presented to the roller
P* or P* during the entire period oceupied
by the passage of the tappets Ct. .. Ot
through said operative arc, on the other
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hand that part of the cam S which is of

minimum radius is presented to the roller
R* or R** during only a brief interval at or
just before the commencement of said
period.

Moreover, the forms and relative disposi-
tion of the respective cams Q and C are made
such that, immediately after either of-the
main levers P or P* has been unlocked
and permitted to move from normal position
so as to bring the corresponding cam L or
L* into operative position, the correspond-
ing locking-lever R or R* is quickly re-
stored to normal position, leaving the main
lever P or P* in its abnormal or active
position. Hence the stop #* or 7** now en-
gages the back of the nib or trip-nose p*
or p** with the result that whichever main
lever P or P* has moved (and therefore,
also, whichever cam L or L* has been
brought into operative posmon) will be
pr evcnied from returning to nounal position

until after that part of the cam Q which

is of minimum radius has passed the roller
Pt or P, or in other words, until the row
of tappets C* . .. C* has passed beyond the
operative arc of their revolution. In con-
sequence of this arrangement, once a move-
ment of transference of the sleeve F (with
its wheels F*, F2 TF%) has been initiated,
such movement will of mnecessity be com-
pleted without interruption, and thus the
possibility will be entirely prevented of
either the clutch f%, f* and the pair of
change-wheels F*, F**, or of any two of
the p;urs of chanoe wheels F* Fv*, F» I2¥,
Fs %% remaining snnultaneously in gear
longer than dunn(r the momentary interval
requned for eﬁectmo a change of speed-
ratio.

It will be observed that at each revolu-
tion of the shaft C, the main lever P or P¥,
if previously unlocked and brought to op-
erative position, will be automatically re-
stored to and re-locked in normal position.
This action will occur, even in the event of
the trigger-lever T (Whereby the change of
gear was initiated) being held over contmu—
ously in one direction or the other, since the
manual pressure upon the lever T is~as-
sumed to be elastic or yielding. Hence, even
if the lever T be thus held over, the slidable
sleeve T will be moved lengthwise of the
shaft A not continuously, but only step-by-
step in time with the revolution of the shaft
C. Moreover, once the pressure upon the
trigger -lever T 1is relieved, the sliding
movement of the sleeve T will cease auto-
matically at the next restoration of the main
and locking levers to normal position, or
in other WOI‘dS, next time the shaft C in
the course of its revolution brings'the cams
Q and 8 to the angular position corresponda
ing to such restoration.

The normal position of the locking-levers

7

R, R* may be determined by stops w, w*
in contact with which the respective levers
may be normally retained by springs w?, w**.
These springs also serve to return the trig-
ger-lever T to normal position after dis-
placement therefrom in either direction, the
effort exerted by the respective splinos be-
ing transmitted in opposite directions to the
lever T through its pin-and-slot connections
with the levers R, R*.

“Claims:

1. In variable-speed mechanism, the com-
bination of two rotary shafts parallel to one
another, a set of toothed change-wheels of
different diameters mounted to turn together
as one freely upon the one shaft, and a set
of toothed change-wheels splined upon the
other shaft and respectively adapted to gear
alternatively with the wheels of the first-
mentioned set, the one set of wheels having
a straight row of teeth and the other a
straloht row of tooth-gaps, comprising re-
spectlvely one tooth and one tooth-gap of

“each wheel of the set, extending in a plane

wherein also lies the common axis of all the
wheels of the set.

2. In variable-speed mechanism, the com-
bination of two rotary shafts parallel to one
another, a set of tocthed change-wheels of
different diameters mounted to turn together
as one freely upon the one shaft, a set of
toothed change - wheels splined upon the
other shaft and respectively adapted to gear
alternatively with the wheels of the first-
mentioned set, the one set of wheels having
a straight row of teeth and the other a
stmlght row of tooth-gaps, comprising re-
spectively one tooth and one tooth-gap of
each wheel of the set, extending in a plane
wherein also lies the common axis of all the
wheels of the set, and means for varying the
ratio of transmission by sliding the splined
set of wheels lengthwise of its shaft when
the straight row “of teeth and the straight
row of tooth- gaps are simultaneously in the
common plane of the axes of both sets of
wheels.

3. In variable-speed mechanism, the com-
bination of a. main shaft and a counter-
shaft mounted to rotate parallel to one
another, a set of toothed change-wheels of
different diameters mounted to turn to-
gether as one freely upon the counter-shaft,
a set of tcothed change-wheels sphned
upon the main shaft “and respectively
adapted to gear alternatively with the
wheels of the first-mentioned set, one set
of wheels having a straight row of teeth
and the other a straight row of tooth-gaps,
comprising respechvelv one tooth and one
tooth-gap of each wheel of the set, extend-
1n0 in a plane wherein also lies the common
axis of all the wheels of the set, and means
for varying the ratio of tr ansmission by
sliding the splined set of wheels length-
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wise of the main shaft when the straight
row of teeth and the straight row of tooth-
gaps are simultaneously in the common
plane of the axes of both sets of wheels,
sald means comprising a clutch-member
rotatable as one with the set of change-
wheels on the counter-shaft, a correspond-
ing clutch-member splined on the counter-
shait, an independent shaft rotatable in
alinement with the main shaft, gearing for
maintaining driving connection at a con-
stant * velocity-ratio between the counter-
shaft and the independent shaft, a clutch-
member fast on the independent shaft, a
corresponding clutch-member movable as
one with the set of change-wheels splined
on the main shaft, dog-clutch faces on said
members adapted to engage with one another
when, the sets of change-wheels being mutu-
ally disengaged, the straight row of teeth
and the straight row of tooth-gaps are
simultaneously in the common plane of the
axes of both sets of change-wheels, gear-
ing for transmitting motion between the
main shaft and counter-shaft in the reverse
direction to that transmitted by the change-
wheels, and means for bringing said re-

. verse-motion gearing into operation alter-
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natively both with the clutching of the coun-
ter-shaft to the set of change-wheels carried
thereby, and also with the clutching of the
main shaft to the independent shaft, sub-
stantially as described.

4. In variable-speed mechanism, the com-
bination of a main shaft and a counter-shaft
mounted to rotate parallel to one another,
a set of toothed change-wheels of different
diameters mounted to turn together as one
freely upon the counter-shaft, a set of
toothed change-wheels splined upon the
main shaft and respectively adapted to gear
alternatively with the wheels of the first-men-
tioned set, the one set of wheels having a
straight row of teeth and the other a
straight row of tooth-gaps, comprising re-
spectively one tnoth and one tooth-gap of
each wheel of the set, extending in.a plane
wherein also lies the common axis of all
the wheels of the set, and means for vary-
ing the ratio of transmission by sliding the
splined set of wheels lengthwise of the main
shaft when the straight row of teeth and
the straight row of tooth-gaps are simul-
taneously in the common plane of the axes
of both sets of wheels, said means compris-
ing a clutch-member rotatable as one with
the set of change-wheels on the counter-
shaft, a corresponding clutch - member
splined on the counter-shaft, an independent
shaft rotatable in alinement with the main
shaft, gearing for maintaining driving con-
nection at a constant velocity-ratio be-
tween the counter-shaft and the independ-
ent shaft, a clutch-member fast on the.in-
dependent shaft, a corresponding clutch-

1,043,629

member movable as one with the set of
change-wheels splined on the main shaft,
dog-clutch faces on said members adapted
to engage with ¢ne another when, the sets
of change-wheels being mutually disen-
gaged, the straight row of teeth and the
straight row of tooth-gaps are simultane-
ously in the common plane of the axes of
both sets of change-wheels, a toothed wheel
fast on the main shaft, a toothed pinion
rotatable freely on the counter-shaft, an
idle wheel in gear with said wheel and
pinion, a clutch-member rotatable as one
with the pinion, a corresponding clutch-
member splined on the counter-shaft and
movable as one with the other clutch-mem-
ber splined on said shaft, a slide-rod for
controlling the lust-mentioned clutch-mem-
bers, an arm on said rod, and a lever having
a pin-and-slot connection with said arm
and adapted to contact with one of the
wheels of the set of change-wheels which is
splined upon the main shaft, substantially
as described.

5. In variable-speed mechanism, the com-
bination of two rotary shafts parallel to one
another, a set of toothed change-wheels of
different diameters mounted to turn together
as one freely upon the one shaft, a set of
toothed change-wheels splined upon the
other shaft and respectively adapted to gear
alternatively wit!. the wheels of the first-men-
tioned set, the one set of wheels having a
straight row of teeth and the other a straight
row of tooth-gaps, comprising respectively
one tooth and one tooth-gap of each wheel
of the set, extending in a plane wherein also
Lies the common axis of all the wheels of the
set, a carrier slidable parallel to the shafts
for controlling the position of the splined
set of change-wheels lengthwise of its shaft,
a pair of reversely inclined cams mounted
In sockets in the carrier, a row of tappets
for operating upon said cams, spaced apart
n accordance with the respective positions
of the splined set of change-wheels and ro-
tatable together about an axis parallel to
the shafts, gearing for causing the tappets
to pass through the operative arc of their
revolution with reference to the cams when
the straight row’of teeth and the straight
row of tooth-gaps are simultaneously in the
common plane of the axes of both sets of
wheels, and means for bringing either of the
cams alternatively at will info position to
be operated upon by the tappets, substan-
tially as described.

6. In variable-speed mechanism, the com-
bination of two rotary shafts parallel to one
another, a set of toothed change-wheels of
different diameters mounted to turn together
as one freely upon the one shaft, a set of
toothed change - wheels splined upon the
other shaft and respectively adapted to gear
alternatively with the wheels of the first-
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mentioned set, the one set of wheels having
a straight row of teeth and the other a
straight row of tooth-gaps, comprising re-
spectively one tooth and one tooth-gap of
each wheel of the set, extending in a plane
wherein also lies the common axis of all the
wheels of the set, a carrier slidable parallel
to the shafts for controlling the position of
the splined set of change-wheels lengthwise
of its shaft, a pair of reversely inclined cams
mounted in sockets in the carrier, a row of
tappets for operating upon said cams, spaced
apart in accordance with the respective posi-
tions of the splined set of change-wheels and
rotatable together about an axis parallel to
the shafts, gearing for causing the tappets
to pass through the operative arc of their
revolution with reference to the cams when
the straight row of teeth and the straight
row of tooth-gaps are simultaneously in the
common plane of the axes of both sets of
wheels, means for bringing either of the
cams alternatively at will into position to
be operated upon by the tappets, and means
for antomatically preventing the withdrawal
of either cam from operative position so
long as a tappet is in operation upon such
cam, substantially as described.

7. In variable-speed mechanism, the com-
bination of two rotary shafts parallel to one
another, a set of toothed change-wheels of
different diameters mounted to turn together
as one freely upon the one shaft, a set of
toothed change-wheels splined upon the other

-shaft and respectively adapted to gear alter-

natively with the wheels of the first-men-
ticned set, the one set of wheels having a
straight row of teeth and the other a straight
row of tooth-gaps, comprising respectively

‘one tooth and one tooth-gap of each wheel of

the set, extending in a plane wherein also
lies the common axis of all the wheels of the
set, a carrier slidable parallel to the shafts
for controlling the position of the splined

set of change-wheels lengthwise of its shaft,

a pair of reversely inclined cams mounted in
sockets in the carrier, a row of tappets for
operating upon said cams, spaced apart in
accordance with the respective positions of

the splined set of change-wheels and rotata-

ble together about an axis parallel to the
shafts, gearing for causing the tappets to
pass through the operative arc of their revo-
Iution with reference to the cams when the
straight row of teeth and the straight row
of tooth-gaps are simultaneously in the com-
mon plane of the axes of both sets of wheels,
means for bringing either of the cams alter-
natively at will into position to be operated
upon by the tappets, means for automati-
cally preventing the withdrawal of either
cam from operative position so long as a tap-
pet is in operation upon such cam, and
means for automatically returning each cam
to inoperative position after it has been op-

D

erated upon by a tappet, substantially as set
forth.

8. In variable-speed mechanism, the com-
bination of two rotary shafts parallel to one
another, a set of 4oothed change-wheels of
different diameters mounted to turn together

73

as one freely upon the one shaft, a set of -

toothed change-wheels splined wupon the.

other shaft and respectively adapted to gear
alternatively with the wheels of the first-

mentioned:set, the one set of wheels havinga -

straight row of teeth and the other a straight
row of tooth-gaps, comprising respectively
one tooth and one tooth-gap of each wheel of
the set, extending in a plane wherein also
lies the common axis of all the wheels of the

-set, a carrier slidable parallel to the shafts

for controlling the position of the splined
set of change-wheels lengthwise of. its shaft,
a pair of reversely inclined cams mounted in
sockets in the carrier, a row of tappets for
operating upon said cams, spaced apart in
accordance with the respective positions of
the splined set of change-wheels and rotata-
ble together about an axis parallel to the
shafts, gearing for causing the tappets to
pass through the operative arc of their revo-
lution with reference to the cams when the
straight row of teeth and the straight row
of tooth-gaps are simultaneously in the com-
mon plane of the axis of both sets of wheels,
a pair of rotary shafts parallel to the axig
of the respective sets of change-wheels, arms
splined on said shafts, links for coupling the
arms to the respective cams, mechanism for
causing said shafts to turn together in the
same direction, and means for partially ro-
tating the shafts in either direction at will
g0 as to cause the respective cams to be
brought alternately into operative position,
substantially as set forth. :

9. In variable-speed mechanism, the com-

‘bination of two rotary shafts parallel to

one another, a set of toothed change-wheels
of different diameters mounted to turn to-
gether as one freely upon the one shaft, a set
of toothed change-wheels splined upon the
other shaft and respectively adapted to gear
alternatively with the wheels of the first-
mentioned set, the one set of wheels having a
straight row of teeth and the other a straight
row of tooth-gaps, comprising respectively
one tooth and one tooth-gap of each wheel
of the set, extending in a plane wherein also
lies the common axis of all the wheels of the
set, a carrier slidable parallel to the shafts
for controlling the position of the splined
set of change-wheels lengthwise of its shaft,

- a pair of reversely inclined cams mounted

in sockets in the carrier, a row of tappets
for operating upon said cams, spaced apart
in accordance with the respective positions
of the splined set of change-wheels and ro-
tatable together about an axis parallel to the
shafts, gearing for causing the tappets to
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pass through the operative arc of their revo-
lution with reference to the cams when the
straight row of teeth and the straight row of
tooth-gaps are simultaneously in the com-
mon plane of the axes of both sets of wheels,
a pair of rotary shafts parallel to the axes
of the respective sets of change-wheels, arms
splined on said shafts, links for coupling
the arms to the respective cams, mechanism
for causing said shafts to turn together in
the same direction, an arm M fast on one
of said shafts, a crank-pin m on said arm,
a pair of links M*, M™ having slots m?,
m** engaging said crank-pin, a spring N
for connecting said links together, levers
P, P* pivotally connected to the respective
links, a rotary cam Q adapted to engage
the levers, gearing for rotating said cam in
time with the revolution of the tappets,
means for normally retaining both levers out
of the path of the cam Q in opposition to
the stress of the spring N, and means for re-
leasing either lever from normal position at
will, substantially as described with refer-
ence to the accompanying drawings.

10. In variable-speed mechanism, the com-
bination of two rotary shafts parallel to one
another, a set of toothed change-wheels of
different diameters mounted to turn together
as one freely upon the one shaft, a set of
toothed change-wheels splined upon the
other shaft and respectively adapted to gear
alternatively with the wheels of the first-
mentioned set, the one set of wheels having a
straight row of teeth and the other a straight
row of tooth-gaps, comprising respectively
one tooth and one tooth-gap of each wheel
of the set, extending in a plane wherein also
lies the common axis of all the wheels of
the set, a carrier slidable parallel to the
shafts for controlling the position of the
splined set of change-wheels lengthwise of
its shaft,-a pair of reversely inclined cams
mounted in sockets in the carrier, a row of
tappets for operating upon said cams, spaced
apart in accordance with the respective po-
sitions of the splined set of change-wheels
and rotatable together about an axis paral-
lel to the shafts, gearing for causing the tap-
pets to pass through the operative arc of
their revolution with reference to the cams
when the straight row of teeth and the
straight row of tooth-gaps are simultane-
ously in the common plane of the axes of
both sets of wheels, a pair of rotary shafts
parallel to the axes of the respective sets of
change-wheels, arms splined on said shafts,
links for coupling the arms to the respective
cams, mechanism for causing said shafts to
turn together in the same direction, an arm
M fast on one of said shafts, a crank-pin m
on said arm, a pair of links M*, M** having
slots m', m** engaging said crank-pin, a
spring N for connecting said links together,
levers P, P* pivotally connected to the re-
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spective links, a rotary cam Q adapted to
engage the levers, means for normally re-
taining both levers out of the path of the
cam Q in opposition to the stress of the
spring N, levers R, R, stops #, ¥ on said
levers for normally engaging nibs p?, P
on the respective levers P, P*, a rotary cam
S adapted to engage the levers R, R*, gear-
ing for rotating the cams Q and 8 in time
with the revolution of the tappets, and
means for displacing either of the levers R,
R* from normal position alternatively at
will, substantially as described with refer-
ence to the accompanying drawings.

1L In  variable-speed mechanism, the
combination of two rotary shafts parallel
to one anocther, a set of toothed change-
wheels of different diameters mounted to
turn together as one freely uwpon the one
shaft, a set of toothed change-wheels splined
upon the other shaft and respectively adapt-
ed to gear alternatively with the wheels of
the first-mentioned set, the one set of wheels
having a straight row of teeth and the other
a straight row of tooth-gaps, comprising re-
spectively one tooth and one tooth-gap of
each wheel of the set, extending in a plane
wherein also lies the common axis of all the
wheels of the set, a carrier slidable parallel
to the shafts for controlling the pesition of
the splined set of change-wheels lengthwise
of its shaft, a pair of reversely ineclined
cams mounted in sockets in the carrier, :
row of tappets for operating upon said
cams, spaced apart in accordance with the
respective positions of the splined set of
change-wheels and rotatable tegether about
an axis parallel to the shafts, gearing for
causing the tappets to pass through the
operative arc of their revolution with ref-
erence to the cams when the straight row of
teeth and the straight row of tooth-gaps are
simultaneously in the common plane of the
axes of both sets of wheels, a pair of rotary
shafts parallel to the axes of the respective
sets of change-wheels, arms splined on said
shafts, links for coupling the arms to the
respective cams, mechanism for cansing said
shafts to turn together in the same direction,
an arm M fast on one of said shafts, a crank-
pin m on said arm, a pair of links M, M
having slots m!, m™* engaging said crank-
pin, a spring N for connecting said links
together, levers P, P* pivotally connected
to the respective links, a rotary cam Q
adapted to engage the levers, means for nor-
mally retaining both levers out of the path
of the cam Q in opposition to the stress of
the spring N, levers R, R*, stops 77, #** on
said levers for normally engaging nibs
Py p** on the respective levers P, P¥, a ro-
tary cam S adapted to engage the levers
R, R*, gearing for rotating the cams Q
and S in time with the revolution of the
tappets, and a manually-operable lever T
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having a pin-and-slot connection with both
the levers R and R* substantially as de-
scribed with reference to the accompanying
drawings.

12. In variable-speed mechanism, the
combination of two rotary members for con-
jointly transmitting motion at variable ve-
locity-ratio, one of said members being slid-
able, lengthwise of its axis relatively to the
other member, for effecting such variation
of velocity-ratio, and means for producing
such sliding movement of said member in
either direction at will, comprising a pair of
levers, connections between the individual
levers of the pair and the means for produc-
ing motion of the slidable member in oppo-
gite directions respectively, a rotary cam
for controlling the displacement of said
levers from normal position and for auto-
matically returning them to normal posi-

“tion, a spring for bringing said levers into

contact with the cam, a second pair of levers
for nermally retaining the respective levers
of the first-mentioned pair out of contact
with the cam, a second cam, rotatable as
one with the first-mentioned cam, for. con-
trolling the displacement of the levers of the
second pair from normal position and for
automatically returning them to normal
position, springs for bringing the levers of
the second pair into contact with said second
cam, manually operable means for displac-
ing either lever of the second pair alter-
natively at will from normal position, and
gearing for rotating both cams at a speed
bearing a predetermined ratio to the angu-
lar velocity of the aforesaid slidable mem-
ber, substantially as described.

13. In variable-gspeed mechanism, the
combination of two rotary members for con-
jointly transmitting motion at variable ve-
lecity-ratio, one of said members being slid-
able, lengthwise of its axis relatively to the
other member, for effecting such variation
of velocity-ratio, and means for producing
such sliding movement of said member in
either direction at will, comprising a pair of
levers, connections between the individual
levers of the pair and the means for pro-
ducing motion of the slidable member in
opposite directions respectively, a rotary
cam for controlling the displacement of said
levers from normal pesition and for auto-
matically returning them to normal posi-
tion, a spring for bringing said levers into
contact with the cam, a second pair of
levers for normally retaining the respective
levers of the first-mentioned pair out of con-
tact with the cam, a second cam, rotatable as
cne with the first-mentioned cam, for con-
trolling the displacement of the levers of
the second pair from normal position and
for automatically returning them to normal
position, springs for bringing the levers of
the second pair into contact with said sec-

1R

ond cam, a manually-operable lever and pin-
and-slot connections between two of its arms
and the respective levers of the second pair,
for displacing either lever of said pair alter-
natively at will from normal position, and
gearing for rotating both cams at a speed

bearing a predetermined ratio to the angu-.

lar velocity of the aforesaid slidable mem-
ber, substantially as deseribed. ‘

14, In variable-speed mechanism, the com-
bination of two rotary members for con-
jointly transmitting motion at variable ve-
lecity-ratio, one of said members being slid-
able, lengthwise of its axis relatively to the
other. member, for effecting such variation
of velocity-ratio, a carrier movable parallel
to the axis of the slidablé member for con-
trolling the position of said member, a pair
of reversely inclined cams mounted in sock-
ets in the carrier, a row of tappets for oper-
ating upon said cams, spaced apart in ac-
cordance with the respective positions of
the slidable member and rotatable together
about an axis parallel to that of said mem-
ber, gearing for rotating said tappets at a
predetermined velocity - ratio relatively to
the angular velocity. of the slidable mem-
ber,and apparatus for controlling the bring-
ing of said cams alternatively at will into
position to be operated upon by the cams,
said apparatus comprising a pair of levers,
connections between the individual levers of
the pair and the respective.cams, a rotary
cam for controlling the displacement of said
levers from normal position and fer auto-
matically returning them to normal posi-
tion, a spring for bringing said levers into
contact with the cam, a second pair of le-
vers for normally retaining the respective
levers of the first-mentioned pair ocut of con-
tact with the cam, a second cam, rotatable
as one with the first-mentioned cam, for con-
trolling the displacement of the levers of
the second pair from normal position and
for auntomatically returning them to normal

_position, springs for bringing the levers of

the second pair into contact with said second
cam, manually operable means for displac-
ing either lever of the second pair alter-
natively at will from normal position, and
gearing for rotatine both cams at a speed
bearing a predetermined ratio to the angu-
lar velocity of the.aforesaid slidable mem-
ber, substantially as deseribed.

15. In variable-speed mechanism,the com-
bination of two rotary members for con-
jointly transmitting motion at variable ve-
locity-ratio, one of said members being slid-
able, lengthwise of its axis relatively to the
other member, for effecting such variation
of velocity-ratio, a carrier movable parallel
to the axis of the slidable member for con-
trolling the position of said member, a pair
of reversely inclined cams mounted in sock-
ets in the carrier, a row of tappets for op-
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erating upon said cams, spaced apart in ac-
cordance with the respective positions of
the slidable member and rotatable together
about an axis parallel to that of said mem-

- ber, gearing for rotating said tappets at a

predetermined velocity - ratio relatively to
the angular velocity of the slidable member,
a pair of rotary shafts parallel to the axis
of said member, arms splined on said shafts,
links for coupling the arms to the respective
cams, gearing for causing the shafts to turn
together in the same direction, an arm fast
on one of said shafts, a pair of links each
having a pin-and-slot connection with said

~arm, a pair of levers coupled to the respec-

tive links, a rotary cam for controlling the
4 N &

displacement of said levers from normal po-

sition and for automatically returning them
to normal position, a spring for bringing

-said levers into contact with the cam, a sec-

ond pair of levers for normally retaining

1,043,629

the respective levers of the first-mentioned
pair out of contact with the cam, a second
cam, rotatable as one with the first-men-
tioned cam, for controlling the displacement
of the levers of the second pair from nor-
mal position and for antomatically return-
ing them to normal position, springs for
bringing the levers of the second pair into
contact with said second cam, manually op-
erable means for displacing either lever of
the second pair alternatively at will from
nermal position, and gearing for rotating
both cams at a speed bearing a predeter-
mined ratio to the angular velocity of the
aforesaid slidable member, substantially as
described.

RICHARD MATTHEWS RUCK.
‘Witnesses:

Grorer E. Mintery,
Witriam G. E. Davies.

Copies of this patent may be obtained for five cents each, by addressing the “ Commiszioner of Patents.
Washington, D. ¢.”
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