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No. 764,954,

- UNITED STATES

Patented July 12, 1904.

PATENT OF1CE.

- FRANCIS MILLER, OF BELLEVUE, KENTUCKY.

DRIVING MECHANISM.

SPECIFICATION forming part of Letters Patent No. 764,'9 54, dated July 12, 1904,

- Application filed November 19, 1903, WSerial No. 181,848, (No :ﬁiodel,) |

To all whom it may concern:
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15

Be it known that I, Francrs MILLER, a citi-
zen of the United States of America, and a
resident of Bellevue, in the county of Camp-
bell and State of Kentucky, have invented
certain new and useful Improvements in Driv-
ing Mechanism, of which the following is a

‘specification. ) | -
This invention relates to certain improve-

ments in driving mechanismssuch as are espe-
ctally designed for the transmission of power
from any desired source to devices or ma-
chinery to be operated therefrom: and the
object of the invention is to provide a driv-
ing mechanism of this general character of a

~simple and inexpensive natureand of g strong
- and compact construction by means of which

one or more speed variations or changes may
he affected, so that the devices or machinery
to be operated may be driven at a speed or

speeds different from or in a direction re-

versed to the speed and direction of move-

- ment which would be otherwise imparted from

30

such source of power., |

The invention consists in certain novel fea-
tures of the construction, combination, and
arrangement of the several parts of the im-
proved driving mechanism whereby certain
important advantages are attained and the de-

-vice 1s made simpler, cheaper, and otherwise

- better adapted and more convenient for use
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than various other forms of such devices here-
totore in use, all as will be hereinafter fully
set forth. - _ .
The novel features of the invention will be
caretully defined in the glaims. B
~ 1n thea acgompanying drawings, which serve
to 1llustrate my invention and wherein I have
illustrated several embodiments thereof, Fig-
ure 1 1s an end elevation showing one form
of the improved driving mechanism, ongside
of the casing or housing of the device being
broken out to illustrate gertain of the inter-
nal parts, Fig. 2 is a central transverse sec-
tlen taken lengthwise through the device
.SL,OWB.’ m Fig. T'in a plane passing throwgh
the axes of the driving and dyiven shafts,

L)

¥ig, 4 18 a sectional end elevation showing |

another meditled form of the improved driv-
ing- mechanism adapted for a less number of

speed variationsor changes. Inthis view the
plane of the sectionisalong the line @ in Fig. 4.
Fig. 41s a sectional view taken longitudinally
and centrally through the device as shown in
Fig. 3. Fig. 5 is a view showing a form of 33
the device especially designed for affording a
large number of speed variations or changes,
the operative parts being illustrated in end
elevation with the casing or housing removed.
Fig. 61s alongitudinal section taken through 6o
the device as shown in Fig. 5 and in the plane
of the axes of the driving and driven shafts.
Fig. 7 is a fragmentary view showing an ar-
rangement of lever mechanism for shifting

~certain parts to accomplish certain speed 63

changes, as will be hereinafter described.
Referring first to Figs. 1 and 2, 1 indicates
a casing or housing wherein the operative
parts of the improved driving mechanism are
contained, this casing or housing being, as 70
herein shown, formed in two parts or sections:

~untted and held together by bolts 2 or equiva-

lent means and having alined bearings 3 8,

~wherein turns a driving-shaft 4, having a pul-

ley 5,adapted to receive a belt or band, where- 75
by said shaft may be driven from any desired
source of power. Below the bearings 3 3
the casing or housing is also provided with
other alined bearings 6 6, wherein isjournaled
the driven or machine shaft 7, which is par- 8o
allel to the driving-shaft 4 and will be con-

‘nected outside the casing or housing with the
deviees or machinery to be driven.
the casing or housing are contained certain

Within

parts to be hereinafter described and adapted 8
for operation to drive the shaft 7 from shaft

4 either in the same or in a reversed direction
and at varying relative speeds.

-~ 1t will of course be obvious that either one

of the shafts 4 and T may be a driven shaft go
and may be connected with and dviven from

a sultable source of power, the other shaft of
course. being connected with the devices or
machinery to be operated, and for this reason

1 do not desire to be understood as limiting 95

myself to the precise connection of these

shafts with the source of power above de-
scribed, since it will be evident that this is
1mmmaterial to my inventien.

The shaft or member 7 is pravided near op- 100
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posite ends of the casing or housing 1 with
keys 8 8, along which are adapted to be moved

clutch members 9 and 10, held by said keys

to turn with shaft 7, but capable of movement
lengthwise of the shatt toward and away from
each other.

For moving the members 9 and 10 endwise
of shatt 7 a lever mechanism such asis shown

1in Fig. 7T may be employed, said mechanism

comprising levers 54 54, each having a forked
end engaged with a groove of one of said
clutch members 9 and 10, the levers 54 54 be-
ing each pivoted, as seen at 55, and having
their opposite ends pivotally connected by a
link or cross-bar 56, having a handle 57, by
means of which said levers may be pivotally
moved first in one direction and then in the
other. DBy thismeans it will be seen that the
clutch members 9 and 10 may be moved in
unison first in one direction along shaft 7 and
then 1n an opposite direction.

Upon shaft 7 between the clutech members
9 and 10 are arranged other corresponding
clutch members 11 and 12, reversely arranged
and held in position by collars 11* 11* on shatt
7 and provided on their outer sides with fric-
tion-surfaces adapted to be engaged by simi-
lar friction - surfaces produced upon mem-
bers 9 and 10, respectively, the arrangement
being such that when members 9 and 10 are
moved in one direction on shaft 7-—as, for
Instance, toward the left as the parts are
seen in Flg. 2—member 9 will be engaged
and frictionally locked to turn with member
11, while member 10 will be disengaged from
the member 12, and when the members 9 and
10 are moved in an opposite direction a re-
verse location of the parts will be effected.
whereby the member 12 will be locked fric-
tionally to member 10 and will turn 1n unison
with shaft 7, while members 9 and 11 will be
withdrawn from engagement. The members
11 and 12 are of course loose upon shaft 7,
and sald members have reduced bosses 15 ex-
tended toward each other and forming on

- their outer faces a bearing or journal concen-

50

6o ]

tric with shaft 7. The members 11 and 12 are
also provided, respectively, with gear-surfaces
13 and 14 upon the perimeters.

Upon the journal or bearing formed by the
bosses 15 of the members 11 and 12, as above
described, 1s held tor loose turning movement.
a master-wheel having a hub 16 turning on
sald journal or bearing, and from the hub 16
extends a central web 17, whereon is held
the rim or perimetral portion of the master-
wheel, which portion or rim is extended in
oppostte directions from web 17, as seen at 18
18, so that cavities or recesses 19 are formed
1n opposite sides of the master-wheel.

The rim or perimeter of the master-whee]
has a central external gear-surface 20 extend-
ed round it and adapted for engagement with
a gear-wheel 21, held on shaft 4, but adapted

764,954

for movement lengthwise of the shaft in such 65

a way that it may be engaged with or disen-

wed from said external oear-surface 20 of
the master-wheel at will, and on the perimeter
of the master-wheel at each side of said cen-
tral gear-surface 20 are arranged other ex-

ternal gear-surfaces 22 and 24, respectively,

which are of different diameters, but are each

of less diameter than the sald central gear-
surtface 20.

The gear-surface 22 at one Slde of the cen-

tral o'e_ar—surtace 20 of the master-wheel is

adapted to be engaged by the teeth ot a gear-
wheel 23 on shaft pi alongside wheel 21 but
of a diff
the gear-surface 24 is similarly adapted to be
eno*aded by the teeth of a gear-wheel 25 at

erent diameter relatwe thereto, and8
Q0

70

75

the opposite side of wheel 21 ‘on shaft 4, and

said wheels 23 and 25 are spaced from the
central wheel 21 in such a way that when wheel
21 is engaged with gear-surface 20 of the mas-
ter- Wheel gears 23 and 95 will be outside of
and out of enﬂ‘cwement with gear-surfaces 22
and 24, so tha,t the master-wheel will be drlven
from sha,ft 4 through the medium of gear 21
and surface 20.

The gear-wheels 23, 21, and 25 on shaft 4
are a,dapted to be moved in unison and by
means of suitable shifting devices first in one
direction endwise along the shaft 4 ‘and then
in the opposite dir ectmn and said wheels, to-
oether with the wear—surt&ces 99, 20, and 24 on
the master-wheel are so arranwed that when
the said gearsare moved in ohe dlrectlon-—-—as,
for instance, toward the left as the parts are
shown in FIG' 9—the wheel 23 will bé engaged
with its correSpondmg gear-surface 99 on the

master-wheel,.the gear 21 being at the samée

time disengaged from the o*ear-surfa,ce 20, so

QO

95

10

that thereupon the master-wheel will be drlven o
105

from shaft 4 throigh the medium of oear-

wheel 23 and géar “surface 29 and at a Speed'

different from that at which it was before
driven.
21, and 25 are moved in a reverse dlrecmon
trom the centiral position or toward the right
from the position shown in Fig. 2 the Wheel
925 will be engaged with the gear-surface 24

and wheel 21 will at the same time be disen-

gaged from gear-surface 20, so that in this
case the master - wheel will be drivén from
shaft 4 through the medium of wheel 25 and
gear-surt
From that at which 1t was driven when either
of the other gears23or 21 was engaged with
its cor respondmg gear-surface on the master-
wheel. Inthis way it will be seen that X afford

means for driving the master-wheel from the .

source of power at three dlﬁerent speeds, and
the mechamsm within the casing or housing
comprises ineans for transmitting each Speed
at a further reduced rate to the drlven shaft or

‘member 7 and also for reversmw the dlrectmn

in which such movement 1S transmltted SO

—_ ., —
at n—.,

..............

In a similar: way when the wheels 23,

I1

I1

ace 94 and again at a speed different
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that the shaft or member 7 may be driven

ahead or reversed at elther of three different
speeds - |

The mechanism for communicating the
movement'of the master-wheel to the driven
shaft or member 7 comprises an internal gear-
surface 27, formed upon a ring held in one of

the recesses or cavities 19 at ‘a side of the |
- master-wheel, an integral circular ridge 26 |

being provided on the web 17 in said recess

- or cavity 19, within which ridge 26 the gear-

15

20

- side of the master-wheel.

- engaged the forke_d end of a

30

35

ring 1s fitted, whereby the gear-ring may be

readily and conveniently placed in position

and. alined concentric with shaft 7 and with

the periphery of the master-wheel.
surtface’ 27 is adapted to be-
pinion 28, slidable endwise on a stud 29 at an
end of the casing, the pinion 28 having on its
hub a second pinion 30, to be engaged with
the gear-face 13 of member 11, located at that

The hoss of pinion

28 also has a grooved part 31, with which is
shlftmO‘ bar or
slic]e, 32, which when dmwn In one direction,
as indicated by the arrow in Fig. 2, serves to
withdraw the pinions 28 and 30 from engage-
ment with. the gear-surfaces 27 and 13, so

The gear-

that no movementis then communicated to the

clutch member 11, which was before driven
from the master-wheel. In the recess or cav-
ity 19 at the opposite side of the master-
wheel is arranged an external gear-surface 33,

held upon the hub 16, and this ¢ gear-surface 33
1s adapted to be enﬂ"a@ed by a toothed wheel or
pinion 34, held for'movement endwise on a

- shaft or stud 35 at that end of the casing or
 housing 1, the hub of said pinion 84 being pro-

. 40

45
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vided with another gear-face 36, formmff a
second pinion, which when the pinion 84 1S
moved endwise of the stud 35 into engage-
ment with the gear-surface 33 is 'adapted to
engage the gear-surface 14 on the clutch mem-
ber 12 at-that side of the device in such a way
that said clutch member 12 may be thereby
driven from the master-wheel, but in a direc-

~ tlon opposite or reversed to that in which the
clutch member 11 was driven, as above de-

scribed. The hub of the pinions 34 and 36
is also formed with a grooved collar engaged
by the forked end of a shifting bar or slide
37, capable of endwise movement to engage
the pinions 34 and 36 with their respective
gear-suriaces or to disengage such parts. By
this arrangement 1t will be seen that either

one of the shifting-bars 32 and 37 may be op-
erated to throw ‘the corresponding pinions

into engagement with their reciprocal gear-
surfaces at each side of the maste'r-wheeL SO

that either one of the clutch members 11 and |

12 may be driven from the master-wheel or,
1f desired, both of said clutch members 11

and 12 may be simultaneously operated from

the master-wheel, being driven in opposite
directions, and the reverse or opposite move-
ments of the respective clutch members 11

engaged by a |

“connection with counter-shafts, the modifi

and 12 may be imparted to the shaft 7 by

moving one or the other of the clutch mem-

“bers 9 and 10 into engagement with its recip-
‘rocal member 11 or 12.

This construction
permits of driving the

such movement ot said members 9 and 10 in
conjunction with the operation of the shift-
mg=bars 32 and 37 in case it be desired not

todrive the members 11 and 12 ‘continuously
from the master-wheel.

Also it will be seen
that by the manipulation of the gear-wheels

23, 21, and 25 on the driving shaft'or member
4 the shaft or member 7 may be driven either

ahead or in reversed direction at three differ-

| ent rates of speed.

In some cases, and particularly for use in

ed

form shownin Figs. 3and4may be employed.

In this construction the shaft 4 1s dispensed

with and the periphery of the master-wheel
instead of ‘being formed with one or more
gear-surfaces 1s provided with a driving-face
to be engaged by a belt or band 2, the casing

or hou%mcr being in the form shown com-

bined with hancrers 1%, so as to be capable of

“being hung from a 06111110‘ or other support.
The line- shait 7 1S 1n thl% case the driving
-member, and the master-wheel is the drwen |

mem'aer of the mechanism, the hub 16 of the

. master-wheel. being held to turn loosely on
“the shaft 7 and h&VIH‘J' one end extended and

formed. to produce the clutch member 11,
which 1s integral therewith, while the other

“end of sald hub is formed into a journal, on
“which turns the loose clutch member 12, said

loose clutch.member having a gear-surface 40

adapted to be engaged by the teeth of a pin-
1lon 41, carried on a stud 42, held for sliding
-movement .1 the casing and adapted to be
-moved endwise by a
teeth of said pinion 41 being also .adapted

shifting-lever 43, the

when engaged with gear-surface 40 to engage

~an 1nternal gear-surface 44, formed in the

master-wheel. The clutch members 9 and 10
are present, as above described, and are ca-
pable of movement endwise of the shaft to
engage them with or disengage them from the
respective members 11 and 12, whereby a for-
ward or reverse movement of the devices op-
erated from belt 2 may be afforded, the shaft
1 being of course driven in one direction when
member 9 1s engaged with member 11 and in
a reverse direction when member 10 is en-
oaved with member 12.

| shaft 7in either direc-
‘tion-at will, and the reversal of movement

‘may be accomphshed by merely throwing the
members 9 and 10 endwise on the shaft or by |

3|

75

30

Q0

95

00O

105

IL10O

L1IR

120

In some cases 1t may be deswable to pro- -

vicde means for attaining even a greater num-
ber of speed variations than is afforded by

the structure illustrated in Figs. 1 and 2, and
in such cases, as seen in Fig. 5, the single set
of transmitting gear-surfaces and pinions 27,
11, 28, and 30 (shown at the right in Fig. 2)

may be replaced by a plurality of similar de-

I2§5

I30
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vices, there being a gear 45 corresponding
with the member 11, but which may be either
loose or fixed on shaft 7, with its teeth adapt-
ed to be engaged with either one of a series of
pinions 48, slidable on studs 47 in unison with
pinions 46, which are adapted to engage the
internal gear-surface 27 of the master-wheel.
By this arrangement when either of the pin-
ions 48 1s moved on its stud 47 to engage it
with wheel 45 the corresponding pinion 46
will be engaged with gear-surface 27 to drive
shatt 7 from the master-wheel, so that by
moving one or another of said pinions 48 into
engaged position three different speeds may
be imparted to the shaft 7 from the master-
wheel independent of the three speed varia-

tions afforded by the gears 21, 23, and 25 on

the shaft 4. This construction may be used

~1n connection with the reversing mechanism

20

30

35

40

45

55

above described, or in cases where such re-
versing mechanism 1s not desirable it may be

dispensed with, as indicated in Fig. 6, the ex-.

ternal gear 33 being replaced by an internal
gear-face 49, as seen at the left in Fig. 6, which
gear-face49 is adapted to be engaged by either
one of a plurality of pinions 50, movable end-
wise of .their studs or shafts 51 and having
hubs whereon are carried other pinions 52,
adapted when pinions 50 are engaged with
gear-face49 to engage a gear-wheel 53 onshaft
7. By this structure a plurality of speed
changes may be afforded over and above the
number of changes afforded by the preceding
constructions, the space 19 at each side of the
master-wheel being provided with a plurality
of transmitting devices for driving shaft 7
from the master-wheel at dlﬁerent relative
speeds and the changes thus afforded being

augmented by the manipulation of the wheels _

93, 21, and 25, above described.

The improved driving mechanism construct-
ed as above described is of an extremely sim-
ple and inexpensive nature and is also very
compact and strong and capable of employ-
ment for affording a wide variety of speed

changes either in a forward or reversed direc-

tion, so as to adapt the invention especially
for use in all situations and more especially
1n positions where a multipheity of speed va-
riations is desirable, and it will be readily un-
derstood from the above description that the
device is capable of considerable modification
without material departure from the princi-
ples and spirit of the invention, and for this
reason 1 do not wish to be understood as limit-
ing myself to the precise form and arrange-

~ment of the several parts of the device herein

shown in carrying out my invention in prac-
tice.

.............

tric about the shaft,

1 | . .
IIIIIIIIII
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Having thus described my invention, what 60

I claim, and desire to secure by Letters Pat-
ent, 1S—

1. Adrivingmechanism comprising two ele-
ments one of which is a shaft and the other of
which 1s a master-wheel held to turn concen-
tric about the shaft, and transmitting devices
at each side of the master-wheel for driving
one element from the other, each transmitting
device comprising gears on the master-wheel
and on the shaft and pinions capable of en-

gagement with said gears and the transmitting

device at one side of the master-wheel being
acdapted to drive one element in a direction
reversed to that in which the same element is
driven by the transmitting device at the other
side of the master-wheel.

2. Adriving mechanism comprising two ele-
ments one of which is a shaft and the other of
which 1s a master-wheel held to turn concen-
internal and external
gears arranged, respectively, at opposite sides
of the master-wheel, and driving devices com-
prising parts engageable with and diséngage-
able from said gears for driving one element
from the other.

3. A driving mechanismcomprising two ele-
ments, one of which 1s a shaft and the other of
Which 1s a master-wheel held to turn concen-
tric about the shaft, internal and external
gears carried by the master wheel, gears on
the shaft and pinions engageable with and
disengageable from the internal and external
gears of the master- whee] and the gears on
the shaft for driving one element from the
other 1n reverse directions.

4. A driving mechanism comprising two ele-
ments one of which is a shatt and the other of
which is a master-wheel held to turn concen-
tric about the shaft, internal and external
oears carried by the master - wheel, clutch
members loose on the shaft and having gear-
faces, other clutch members engageable with
and disengageable from the first-named clutch
members and held to turn with the shaft but
capable of movement endwise thereof and pin-
1ons engageable with and disengageble from
the respective internal and external gears on
the master-wheel and the respective gear-faces
of the clutch members loose on the shaft for
driving one element h om the other in reverse
directions.

Signed at Lmemnam, Ohio, this 11th day of
November 1903.

FRANCIS MILLER.

Witnesses:
JouN Krias JonEs,
- L. M. JONES.
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