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UNITED STATES

‘ ?E'atented October 20 190‘?

PATENT OFFICE

~ ALFRED IIERBERT OI‘ KE\TIL\VORI‘H AND PLRCY VENABLES VERNON OF
| COVENTRY KENGLAND. |

VAR'IABLE-SPE\ED;DBIVING MEGHANISM.

SPECIFICATION fermmg part of Letters Patent No. 742,025, dated October 20 1903

Appheetlen filed July 11, 1902,

SeneIITe 115,225, (No model,)

. To all whom it may concern.:

Beit known that we, ALFRED HERBERT, re-
-siding at Kenilworth, and PERCY VENABLES

VERNON residing at Ceventry,emmty of War-
wick, Euwland sub;]eets of the King of Eng-

~ land, ha,ve 1nvented certain new a,nd useful

_' Improvements in or Relating fo Varmble-;

. Speed Driving Mechanism, of which the 1:01
- lowing is a spemﬁcetwn : :

10

20

25

30

- end view of a modified conetructlon showmfr_-- -
| proper order to give the sequence of speeds
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sets ef gear-wheels are em ployed :
- The chlef object of this invention is to pro-

vide means for operating the locking- keys or
controlling-levers of each set of gears simul-

taneously or in the desired order, so that by
moving a single lever, rod, or eqmvalent in

one or other direction the reqmred 1nereaee-
| a _;sued A controlling-lever G° for the kev G

Referring to the drawings, Figure 1 is a|i
;ehoe or fork G,

or decrease of speed is obtained.

front eeetlonel elevation, Flﬂ' 2 a plan, andﬁ
Fig. 8 an end elevation, of a variable- -speed.
gear having controlling or change mechanism’

in aecordance with our invention. Fig. 4 is

a section on the line 44 of Fig. 1; and Fig. 5

is a distorted section of the gear, the various

shafts being arranged in the same plane to

show the parts elear]y Fig. 6 is a developed
view of the cam-drum. Flg 7 18 a sectional

the employment of two cam-drums; and Figs

8 and 9 are vertical and cross sections of a-?

yielding connection disposed between the key

~ and the wheel-hub. Fig. 10 is a developed
view of the cam-drum, ha,vmn' the cam-slots
formed centmuouely around it.

The gearing consists of two trains or sets of
m'*e.‘:u:—Wheele eech set consisting of three pairs
of wheels and edapted to give nine speeds in
a forward and also'in a reverse direction. In
the upper set the wheels A A’ A? are the
drivers and B B’ B? the followers. C C' (?

are the drivers and D D’ D? the followels of

the lower set or train. The drivers of the up-

per set are keyed or otherwise fixed to the
main or driving shaft E, and the followers B
B’ B? are mounted leosely on a secondary or
counter shaft F, upon which also the drivers
C C' C*of the lower train are keyed or other-

] wise secured. The followers of the lower sob
are mounted loosely on a third shaft F’, which
carries a gear-wheel from which the motlon
may be tal-..en or the motion may be taken 535
,flom either end of this shaft.

Thn followers of each set of gears are adapt-
od to be connected to their “shafts by rise-
and-fall kevs (x and H, which are mounted in

. . | longitudinal grooves or slots F2 F? in their re- 60
This invention relates to variable - speedf "

- driving mechanism, and refers more particu-’
larly to a change- speed device or mechanism
for gearings in “which two or more trains or

spective shafts F F'. One end of the key G
is connected by:a pivot-pin G?to a sleeve G/,
which is mounted loosely on the shaft and is
;prowded with a spring G3, resting in a recess
in the sleeve and bearlnﬂ' on the end of the 65
key in such a manner as to cause the other
end of the key or a projection G* thereon to
enter one or other of the grooves or slots B?,
‘which are formed in the hubs of the wheels
B B’ B% by means of which any one of the 7o
h;ﬂwheels can be connected to the shaft as de-

The key H 1S cenneeted to

| a similar sleeve H' by a pin H2, and a projec- 75
tion Hton its free end is pr essed into engage-
ment with slots D® in the hubs of the wheels
D D’ D? by a spring H3.

- H® i3 a controlling-lever for the key H and

1s pivoted to the casing at H®. The lever car- 8o
ries at its free end a ehoe or fork H’, which
rests in a radial groove in the sleeve H.

The keys G and H are operated in the

by means of a drum or cylinder I, which is 85

mounted on the shaft B and is prowded with
two separate and mdependent cam-grooves I’

I%, formed as shown in the developed view
,Flﬂ' 6. The groove I' controls the lever G*
jfor key G and the aroove I? controls the le- go
ver H? with the key H. A projection G*on
the lever G rests in the cam-groove 1’ at the
-upper side of the drum, and a projection HS

.._Erests in the groove I? at the lower side there-

of. (See Flﬂ' 4.) As the drum is rotated in g¢
l fone or the other direction the keys move lon-
gitudinally toconnect one or other of the gear-

| wheels to their respective shafts to give the
requisite speeds. The corresponding numbers

I on the two cam-grooves in Fig. 6 denote the 100

position of the projections of the controlling-
levers for each speed, and similar numbers
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are placed upon the disk I3 by which the | successively fIOI]] engagement with the wheel

drum is rotated. Thisdisk isconnected to a
sleeve 1%, upon which the drum is mounted,
and any numbels or other marks correspond-
ing to the different speeds obtainable are
placed on the outer face of the disk, or they

may be placed around its peﬂphery An in-

dicator S or other mark is placed upon the
casing contiguous to the disk and is 80 ar-
ranced that by bringing a numeral or other
mark on the disk beneath this pointer the
speed indicated by that numeral is at once
obtained as the cams are moved to connect
totheirrespective shaftsthe necessary wheels
for that speed,or the disk may carry a pointer,

and the numerals or other indicating-marks

may be carried on a scale or the like mounted
contiguous to the disk.
In order to prevent the cam from 1otat1nn*

20 accidentally, a spring-bolt 5" is provided and
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-4, indicated on its cam-slot.
motlons are continued throughout the enftire :

is adapted to enter one of the series of notches
or openings in the disk to hold it stationary,
or any other appropriate means may be pro-
vided for preventing the drum from rotating.

Instead of employing a disk we may employ
q erank arm or lever having a suitable han-
dle or other device for facilitating "its rota-

tion, and we may provideon thisarm a pointer

or other indicator.

The shaft E is driven by a pulley KK, and
the motion is taken from a toothed wheel L
on the shaft I, which gears with a wheel L/,
connected with a bevel-wheel L#, gearing with
a corresponding wheel on a shaft M.

When the shaft M is being driven at the
lowest speed, the keys G and H arein engage-
ment with the wheels B and D, respectively,
as shown in Fig. 5, the projections on the con-
trolling-levers being in the positions 1 in the
cam-grooves 1' 1%, 1espeet1vely, and the dlal
in the position shown in Fig. 3.

When the dial is louated to bring the nu-
meral ‘27 thereon under the pointer, the cam
I' causges the lever to move the key G out of
engagement with the wheel B and into en-
gagement with the wheel B', and the third
speed is obtained by a further rotation of the
disk until the numeral ‘3” is under the
pointer, which causes the key G tomove in the
manner stated into engagement with the
wheel B2 During these motions the cam I?
does not move the lever I controlling the
key H, whichremainsinengagementthrough-
out these three speeds w1th the wheel D as
will be obvious from the formation of the cam-
slots, asshown in Kig. 6.
of the drum for the fourth speed causes the

controlling-lever for the upper train to move
‘into the position 4 of its respective cam, caus-
Go 1

ng the key G to move back into engagement
with the wheel B, and the key His now moved
from engagement with the wheel D into en-
cagement with the hub of the wheel D', its
controlling-lever I1° being now in the position
These series of

cycle of the Speeds the key G being moved | drum may be employed for each set.

A further rotation

!

B to the wheel B’ and then to the wheel B*
and back again to the wheel B, and the key
H of the lowe1 train is advanced from one
wheel tothe otheronly when the key of the up-
per train moves back from the wheel B® into
engagement with the wheel B. T'he cams may
be atranfred to move through any other con-
venient series of motions to oive the desired
sequence of speeds. When the ninth or high-
est Speed has been reached, the directiou of
rotation of the cam-drum is reversed, so that
a corresponding sequence of speeds can be
obtained in a gradually-decreasing ratio, or
the mechanism can be returned by a single
revolution of the cam-drum from the highest
to the lowest speeds, or the cam-slots may be
formed continuously around the drum, so as
to obtain a quicker translation from the high-
est speed, as will be obvlous.

The belt-pulley K 1s provlded with revers-
ing-wheels, so that the direction of rotation of
the gearcanbereversed. Insidethepulleyare

- mounted on an axle K' double planet-pinions

N, which gear with a central stationary pinion
N’ and with a pinion NZ, mounted loose on
the shaft E. The wheels A A" A® are con-
nected to the shaft in such a manner as to be
rotated thereby, but also to allow the shaft
to move axially independent of the wheels.
Formed on or connected tothe other end of
the shaftis a rod E', which extends through
the ecenter of the disk and is provided with a
suitable head or other device for convenience
in pulling the rod soas to move the shaft axi-
ally. At the driving end the shaft is pro-
vided with projections or cotters E?, which,
according to the position of the shaft, are
moved in_to engagement with teeth or notches
K? in the hub of the pulley K or with simi-
lar notches N® on the wheel N* When the

| cotters on the shaft are in engagement with

the teeth on the pulley-hub, direct drivingis

obtained, and when they are in engagement
with the teeth in the pinion N< this latter is

locked to the shaft and is driven by the
planet - pinions, which rotate epicyeclically
around the stationary pinion and cause the
shaft to be rotated in the opposite direction,
and when the teeth are inthe central or mid
position the driving-pulley is disconnected

from the shaft and no motlon 1§ communi-

cated thereto.
We do not wish to confine curselves to the
cams precisely as shown, as these may be
modified to cause the keys to operate to give

| changes of speed in any other order or se-

quence. Additional wheelsmayalsobeadded
to each set ornest and the cam-grooves modi-
fied tosuit these additionsand cause the keys
to engage Successively with the four, five, or
other number of wheels in the set. Instead,
however, of increasing the number of wheels

in each set one or more additional independ-

ent sets monnted on additional shafts may be
provided,and an additional and separate cam-
In or-
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der to permit of both or all of the cam-drums

being operated by a single disk or arm, it or
theyls or are geared wmh the first cam-dram

- In such a manner as to be rotated by it at a

1O

suitable relative speed thereto. For. exam-
ple, we may, as shown in Fig. 7, provide a
secondary cam-drum I°, hming_a'toothed

wheel 1° gearing with a toothed wheel 17 on
the main drum I, the relative proportion of
the wheels I¢ I” being preferablv two to one,

- 8o that this secondary cam will be rotated at

5

20
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half the speed of the main cam. The first
‘nine speeds are obtained by rotating the main
~drum I, asabove deseribed.

A lever O, hav-
Ing a projection O’ resting in a cam-slot in
the drum I° is provided with a fork or shoe
O<, which engages with a collar or sleeve P,

“which controls the movement of the rise-and-

fall key of the additional wheels, which_ are

mounted on a shaft Q. These additional |

wheels are similar to the wheels D D’ D? and
receive motion from drivers on the shaft B’
similar to the drivers C C' C-.
first nine speeds the key of the addition set
remains in contact with the hub of the first
wheel thereof, which is thereby locked to the
shaft, and after the first eycle of the main

cam has been completed the cam-slot in the |

drum I° causes the sleeve to move into en-
gagement with the hub of the second wheel,

In which position it remains through another | e
~complete cycle of operations of the main cam,

and so on with the other wheel or wheels in
the set.
Instead of emplo;mb gear-wheels 1° 17 on

the cam-drums in the proportions of two to

one these two gears may be of any conven-

~ ient proportlon to each other so long as they
impart to the various controlling- levers and

40

keys the movements necessary to pmduee

the desired sequence of speeds.

4

In order that the main cam may be rotated

successively in one direction, the cam-slots.
therein are carried entirely around the pe-

riphery of the drum.
A handle T is prowded for 10tabmﬂ' the

-~ main cam-drum, and a circular scale T’ is

GO

55

60

mounted coamal with the second cam-drum,
which carries a pointer T=

In order to minimize or obviate any shock
that may come on the parts when changed
from one speed to another and . to enable
these changes to be made at high speed with-
out sudden stress on any part of the mech-

anism, there is or may be disposed between

the hubs of the wheels and their shafts a

sleeve R, which is a loose fit on the shaft and
has in its penphesrya slot or recess R', adapt-

ed to receive wedgesor lockmo'-pleces R%,cor-
responding to each wheel, and which f()_llil] &

friction-cluteh to connect each wheel-hub to

the sleeve. Beneath each locking - piece is
placed a pivoted cam or eccentric R” which

- 10 retain the eccenfricin the positionin which

the locking-picee Is in frlctmnal engafremenb

‘During the

82:

'fw.i.th the W-heeluh'ub and the sleeve is.con-

nected to the shaft by theé rise-and-fali key
and the eccentric. When the key is raised

to lock the wheel to the shaft, the end of the
‘key or a projection thereon ecomes into con-
tact with the eccentrie, which is therefore
caused to rofate on its plvob by the relative
‘movements of the part for a short distance
before it acts to lift the locking-piece against
‘the wheel-hub, and this yielding motion pro-
vides at the moment of engagement a small
amount of slipping between the parts, thus
preventing or minimizing any sudden stress
or shock. Whentherise-and-fall keyis with-
drawn, the mechanism revolves freely on the
shaft withous any 1ela,t,1ve movement of the
‘parts.

What we claim as our mvenmon a,nd desu'e
to secure by Letters Patent, is— |

1. In variable-speed gearing the combina-
tion with a plurality of sets or trains of fast

70

75

30

and loose gears of a locking device for each

set of loose gears an operating-lever connect-
ed with each locking device and a rotatable

cam-drum having peripheral slots for mov-

ing all the operating-levers 1elatnely sub-
'stantlally as described. |

2. In variable-speed gearing the combina-
tion with a plurality of sets or trains of fast

| and loose gears of a rise-and-fall key for

each set of loose oears & collar on the end of

each key an operatmﬂ'-lever connected with
the collar a cam -drum having peripheral
slots with which the operating-levers engage
and means forrotating the cam-drum to move
all the Operating-levers- relatively substan-
tially as described.

. In variable-speed gearing the combina-

'tIOI’l with a plurality of sets. or trains of fast
a spring-controlled rise-
and-fall kev for each set of loose gears, a col-
lar on the end of each rise- and fall key,

and loose ogears of a

controlling-lever for each key, a rotatable
drum ha,vmg separate cam-slots for each con-
trolling lever and means for rotating the
drum substantially as described.

4. In variable-speed gearing the combina-
tion with a plarality of sets of fast and loose

gears of a rise-and-fall key for each set of

loose gears, a controlling-lever for each key,

a rotatable drum, having separate cam-slots

for each controlling-lever, a sleeve connected
to the drum, a handle on the sleeve, a spring-

pin for pr eventmn‘ the accidental rotation of
_the drum, a dI‘IVII’lU‘ -pulley and reversing-

gearin the pulley, substantlally as described.
5. In variable-speed gearing the combina-
tion with a plurality of sets of fast and loose

gears, of a rise-and-fall key for each set of
loose gears, a controlling-lever for each key,

a rotatable drum, having separate cam-slots
for each controlling-lever, a sleeve connected
to the drum, a handle on the sleeve, a spring-

~ 18 pressed forward by a pin R*, controlled by | pin for preventing the accidental rotation of
5 spring R, so as to allow the rise-and-fall key

the dlmn, a driving - pulley and reversing-

gear .in the pulley, aud means for opelatmm

the reversin g-gear ,substantmlly as described,
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6. In variable-speed gearing the combina- | to the drum, a handle on the sleeve, a spring-

tion with a pluarality of sets or trains of fast
and loose gears of a spring-controlled rise-and-

fall key for each set of loose gears a collar on

the end of each-rise-and- f&ll key a control-
ling-lever for each key a rotatable druum hav-
ing separate cam-slots for each controlling-
lever ‘means forrotating the drum and means

for preventing sudden shock between the

parts at the moment of engagement of each
loose gear substantially as described.
7. In variable-speed gearing the combina-

~ tion with a plurality of sets or trains of fast

20

and loose gears of a spring-controlled rise-
and-fall key for each set of loose gears a collar
on the end of each rise-and-fall key a control-
ling-lever for each key, a rotatable drum hav-
ing separate cam-slots for each controlling-
level means for rotating the drum, means for
preventing sudden sh,oek between the parts
at the moment of engagement of each loose
gear, and means for reversing the gear sub-
stantially as described.

8. In variable-speed gearing the combina-
tion with a plurality of trains of fast and
loose gears, of a rise-and-fall key for each set
of loose gears, a controlling-lever foreach key,
a rotatable drum, having separate cam-slots

for each controlling-lever, a sleeve connected | -

pin for preventing the drum from rotating ac-
cidentally, a scale and pointer for determin-
ing the position of the drum for the various
speeds, a driving-pulley, planet-pinions car-
ried by the pulley, a fast pinion and a loose
pinion gearing with the planet-pinions, means

for moving the shaft axially to connect the

driving-pulley or the loose pulley thereto and
means for preventing sudden stress to the

| parts at the moment of engagement of the

gears, substantially as desecribed.
9. In variable-speed gearing the combina-

30

35

40

tion with a plarality of sets or trains of fast -

and loose gears, of a rise-and-fall key for each
set of loose gears an operating-lever for each
key rotatable drums having cam -slots for
each key a single device for rotating all the
cam-drums sunultaneonsly substanﬂally as
described.

In testimony whereof we have signed our
names to this specification in the presence of
two subscribing witnesses.

- ALFRED HERBERT.
P. V. VERNON.

‘Witnesses:
FrRANK FLOYD,
JOSEPH JOHNSON,
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