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. No. 772,246,

UNITED STATES

- Patented October 11, 1904.

PATENT OFFICE.

FRANCIS MILLER, OF BELLEVUE, KENTUCKY.

' VARIABLE-SPEED MECHANISM.

SPEGIFIGA’]__‘ION forming part of Letters Patent No, 772,246, dated October 11, 1904. |
| Application filed Pebrﬁary 23,1904, Serial No, 194,793, (No model.)

To all whom it may éoncern: .
Be it known that I, Fraxcis MILLER, a clt1-

~ zen of the United States, residing at Bellevue,

10

20

breakage by unskilful handling. -

in the county of Campbell and State of Ken-
tucky, have invented certain new and useful
Improvements in Variable-Speed Mechan-
isms: and I do hereby declare the following
to be a full, clear, and exact description of the
invention. such as will enable others skilled in
the art to which it appertains to make and use
the same. | |

My invention relates to improvements Iin
variable-speed mechanisms; and the object of
my invention is to produce a simple, cheap,
and easily-operated device of this kind by
which a great number of different speeds may
be obtained from a power mechanism running
at constant speed and one in which all the
shifting devices will be positively locked ex-
cept the one that is in use, thus avoiding

With these objects my invention cons‘isﬁs

" in the construction and combinations of parts,

- 25

as hereinafter described and claimed. -
a side elevation of my improved device, the
cover for the gearing being removed. Iig.
2 is alongitudinal section of the same. Kig.

8 is an end elevation looking from the right-

35

tions are required.

5 hand end of Fig. 1, parts being omitted.

Fig. 4 is a longitudinal section of a part of a
modification, showing the position of the parts
and the construction when few speed varia-

tion of the parts shown in Fig. 6 looking
from the right and parts being omitted. Kig.

6 isa longitudinal section, partly in elevation,

40
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of the parts shown in Fig. 5, and Fig. 7 is a
view of the shifting lever or fork -
1 represents a plate of a generally circular
shape, with ‘bosses for the various bearings
arranged around the plate and a projection
1* for the support of the movable parts. 2

represents a similar plate, and in the drawings

I have shown it as provided with a projection
o tor the reception of the driving-shaftt 4.
This shaft, however, may be supported by

‘separate bearings or any suitablé means. In

actual use the plates 1 and 2 are connected by

50 a cover to keep dirt, &c., out of the gearing

In the accompanying drawings, Figure 1 1s

Fig. 5 is an end eleva-

oaging the groove 9% in thesleeve 9.
| shafts 6, 7, and 8 are mounted similar sleeves

and to prevent accidents, thus forming a com-
plete housing for the device; but this cover
is not shown 1n the drawings.

4

3 represents a hollow driven member or

 shaft with gear-wheels 3" and 3" thereon, pret-

erably near one end thereof. These gear-
wheels may be made integral with the hollow
member or shaft 3 or may be made separate
therefrom and keyed or fastened thereon inany
suitable manner. Should the shaft 3 be solid,

| it might conveniently be placed alongside the
shaft 4, which represents the driving or trans-
mitting shaft, to which are fastened two driv-

ing-gears 4* and 4" of different sizes. Any
suitable means of fastening these gear-wheels
to the shaft 4 may be employed. If desired,
the shaft 3 may be the driving-shaft and the
shaft 4 the driven shatt. ' -

5. 6, 7, and 8 represent shafts for the sup-
port of the sliding sleeves carrying the trans-
mitting gear-wheels. They may extend com-
pletely through the housings, as shown in the
lower part of Fig. 2, or they may be providecd
with reduced ends engaging the housing, as
shown in the upper part of Fig. 2. They
may be also studs fastened to or extending
through the housings, or rods or similar de-
vices may be provided.
be fastened at each end by means of pins or
nuts or any other suitable means. |
9 represents a sleeve mounted on the shaft

5 and provided with gear-wheels 9%, 9°, and
| 9° of different sizes, though the size of the

These supports may

55
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oear-wheels is a matter of selection. This

sleeve is movable freely upon the shaft or rod
5 by means of a shifter-rod 13, which 1s pro-
vided with a projecting portion or collar en-
On the

10, 11, and 12 of the same. construction as
the sleeve 9 and each provided with three
oear-wheels, those on the sleeves 10 and 11

‘being numbered 10%, 10", 10°,11%, 11°, and 11°,
respectively, these gear-wheels, however, on

the same sleeve being all of different sizes and
being of different sizes from the gear-wheels
on theothérsleeves. Allthese gear-wheelsare
‘“‘staggered ” or provided with staggered teeth.
The gear-wheels, however, may be mounted

-directly on the shafts without using sleeves,
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in which case the grooves for engaging the
shifter-rods are cut in the shafts instead of
1n the sleeves, said shafts being in that case

movably mounted in the housings 1 and 2 and

adapted to slide therein.

15 represents a shifter-rod provided with
recessed portions 15 and 16 and a projecting
portion 14, which engages in the groove 9°.
A similar shifter-rod is provided for each of
the other sleeves 6, 7, and 8.

On the projecting portion 1* of the plate 1

1s mounted a sleeve 26, which is provided with
a circular projection 28, which is provided
with a concave depression or recess 29. (See
KFig. 5.) On the sleeve 26 is mounted a key
27, which is fastened to said sleeve, which
key engages with said sleeve and also with

another sleeve, 30, mounted on the sleeve 26,

which sleeve 30 is provided with a recess 31
and a small projecting portion 32. (See Figs.
5 and 6. )

o3 represents a forked shifting-lever pro-
vided with lugs or segments 34, which are
adapted to engage with the circular groove
or recess 31.

30 represents the driving-pulley on the

transmitting-shaft 4, and 36 represents the

- driven pulley on the driven member or shaft

.30
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3. Instead of pulleys it is obvious that
sprocket-wheels or gear-wheels might be used.

37 represents a suitable base to which the
plates 1 and 2 are attached, and 38 represents
standards providing bearings for the drivinge-
shaft4. Thedriving-shaft rotates constantly.,
and when it is desired to rotate the hollow shatt
3 the sleeve 9, for example, is shifted either
to the right or to the left from the position
shown in Fig. 2 until the gear 9°engages with
the gear-wheel 4", thereby causing the gear-

wheel 9" to engage the gear-wheel 3* or if

shifted in the other direction the gear-wheel 9
engages the gear-wheel 4", and the gear-wheel
9" engages the gear-wheel 3°.  As the gear-
wheels4", 4°, 9°, and 9° are all of different sizes.
by shifting the sleeve 9, as described, variable
speeds may be imparted to the hollow shatt 3.
The other sleeves may be similarly shifted.
The parts are so arranged that only one sleeve
can be shifted at a time, the other sleeves be-
ing locked while one sleeve is shifted. The

locking is effected by means of the circular |

projection 28, which engages a corresponding
circular groove in each of the shifting-rods,
holding them locked. In order to -permit
these shifter-rods to be moved, the sleéve 96
1s rotated until the concave portion 29 is op-
posite the shifter-rod which it is desired to
move. The. projection 32 in the sleeve 30
then engages with a circular groove in the
shifter-rod which it is desired to move. The
sleeve 30 is then shifted by means of the le-
ver 33, the points 34 of which engage in the
groove 31, moving the gears into the desired
position. The sleeve 26 may be rotated in

any desirable way-—as, for instance, by means

712,246

of short handles (not shown) secured thereto.
This sleeve is preferably prevented from slid-

ing upon the part 1" of the housing by means
ot acollar. (Notshown.) The various gear-
wheels are preferably made, as shown in
Fig. 1, with some of the teeth cut away at one
or both edges. For instance, the gear-wheels
9" and 9°show the alternate gear-teeth shorter
than the main teeth, while the gear-wheel 9*
has 1ts alternate gear-teeth cut away at oppo-
site ends. The gear-wheels being made of
different sizes, a great many variations in
speed may be obtained. The gear-wheels are
preferably arranged staggered, as shown in
Fig. 1. In case it is not necessary to obtain

so many different variations in speed the ap-

paratus may be simplified, as shown in Fig.
4, in which construction only one shiftable

sleeve or shaft with gear-wheels thereon is
The function, however, is the sameno

used.
matter how many sleeves are used.

It is obvious that the principle of my in-
vention may be embodied in other forms of
apparatus, and I therefore wish it to be dis-
tinctly understood that I do not limit myself
to the exact details shown and described.

Having thus described my invention, what

I clann as new, and desire to secure by Letters
Patent, is— . | '
1. Inavariable-speed mechanism, the com-
bination of a'driving-shaft, a driven shaft,
each provided with gears, a plurality of shift-

able devices each provided with gearsadapted

to be moved into and out of connection with
the gears on said shafts, and means for lock-
ing sald devices against movement, substan-
tially as described. |

2. In a variable-gear mechanism, the com-
bination of a driving-shaft, a driven shaft,
each provided with gears, a plurality of shift-
able devices each provided with gears adapted
to be moved into and out of connection with
the gears on said shafts, means for shifting
each of said shiftable devices, and locking
means so arranged that only one of said shift-

able devices can be shifted at one time, sub-

stantially as desecribed. -

- 3. In a variable-speed gear, the combina-
tion of a driving-shaft, a driven shaft, each

provided with gears, a plurality of shiftable
devices mounted concentrically in relation to
sald driven shaft, each of said shiftable de-
vices being provided with gears of different

-sizes, means for moving the gears on said

shiftable devices into and out of engagement

‘with the gears.on said driving and driven

shaft, and means for locking any or all of
sald shifting devices against movement, sub-
stantially as described. |

4. Inavariable-speed mechanism, the com-
bination of a driving-shaft provided with
gears of different sizes, a hollow driven shaft
through which said driving-shaft passes, said
driven shaft being provided with gears, a plu-
rality of shiftable devices each provided with
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~of different sizes, means for shifting each of
-said shiftable devices; and means for locking
all but one of said shlftable devices, Substan-

20

30

~ gears, a driving-shaft passing through said -

35
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gears of different sizes, and means for mov-

1ng said shiftable devices so that the gears
thereon will be either in engagement or out

of engagement, as desired, mth the gears on

the dl‘lVlI]O‘ and drwen shaft substantmlly as
described.

5. In a variable-speed mechanism, the com-

bination of a hollow driven shaft provided
with gears, a-driving-shaft passing through

said hollow shaft, said driving-shaft being pro-

vided with gears of dﬁerent s1zes, a plurahtv
of shiftable demces each provided with gears

tiallv as described.

6. In a variable-speed mechanism, the com-
bination of a hollow driven shaft, provided

with gears, "a driving-shaft passing through
said hollow shaft and pI‘OVlded with gears of
different sizes, a plurality of shlttable. de-
vices concentrlcally mounted around said hol-
low driven shaftand provided with gears,sepa-
rate means for shifting each of said shiftable

devices, a common means adapted to engage
with and move only one at a time of said Shift- |
ing means, and means for locking all of said
shlttmo means except one, substantlally as de-

SCI’ 1bed

7. In a variable-speed gear, the combma-—-

tion of a hoilow driven Sha,ft provided with

dllVeIl shaft and provided with gears “of dif-

ferent sizes, shiftable devices consmtmﬂ* of

sleeves pr ovided with oears of different sizes,

~ supports for said devices, a shifting-rod for

40

each of said shiftable devices, a common
means adapted to move each of said shifting-

‘rods, but only one "at a time, and lockmo'

means adapted to lock all of said shifting- rods

excepting one at a tlme, substantlally as de-

45
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scribed.
8. Ina variable-speed mechamsm the com-

_bmatlon of a housmg, 1nclud1n0’ parallel
plates, a hollow driven shaft prowded with
ogears mounted in one of said plates, a driv-
1n0-sha,tt passing through said housing and
thI'OLlG‘h said driven shah and promdcd with

gears of different sizes, a plurality of sup-

ports concentrically mounted in said plates,
around said driven shaft: a shifting-sleeve

- provided with gears of dnTerent sizes, “mount-

55
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ed on each one of said supports, a Slllftll]ﬂ‘-
rod engaging each of said sleeves, mov&ble
means for operating said shifting-rods, but
only one at a time, and means$ for lOCklIlC" all

of said shlttmcr-rods except one, substantlallv

as deseribed.

9. In a variable-speed mechamsm the com-

bination ot shiftable devices each prowded

8

with Wears, gearing adapted to mesh with said
oears, a shifting-rod for each of said shiftable
devwes., each of said rods being provided witha

agroove, and a revoluble Sleeve provided with
a, circular projection engaging said groove in
each of said shifting- rods “said projection be-

ing promded with a cut-away portion, where-

,bV by moving said sleeve one of said rods may
| be shifted and the others kept locked sub-

stantially as described,
10. Inavariable-s peed mechanism, the com-

bination of sh1ft&ble devices .each provlded.

with gears, gearing coodperating with said

gears, a shlftm oy od for each of said shiftable

devices, each of said shifting-rods being pro-

vided wﬂzh a oroove near its end, a revolub]ef

sleeve pr 0V1ded with a projection adapted to
engage the groove in each of said shifting-
rods in turn, means for sliding said sleeve
thereby moving one of said Shlftlnﬂ‘-I‘OdS and

the correspondmcr shiftable device, and means.
for locking all of said rods except one, sub—

stantially as deseribed. f
- '11. Inavariable-speed mechanism, the com- |

bination of a driving-shaft provided mth oears

of different sizes, bearings for said Shaft' a

75

30

housing for said gear mecha,msm mcludmO‘ |

two parallel plates, each provided Wlth 8 Pro-

1 jection, a hollow driven shaft through which

said driving-shaft passes, said driven shatft

‘being prowded with gears and passing through

one of said pl&tes, supports concentrlcally
mounted between said plates around said

QO

driven shaft, a shiftable sleeve provided with -

oears of different sizes, mounted on each one
of said supports, a shifting-rod for each of
sald sleeves, said rod being prowded with two

grooves,a revoluble sleeve prowded with a cir-
cular projection engaging one of said grooves
in each of said shlttlnﬂ'—-rods said circular pro-

jection being prowded with a cut- -away por-

95
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tion, whereby one of said shifting-rods may

be moved at a time, a second sleeve mounted
on said first-named sleeve and provided with
a projection ‘adapted to engage the second
oroove in each of said shifting-rods in turn,

and a pivoted lever for engaging said second

sleeve, whereby one of said shlttmﬂ -rods can
be moved and only one at a time, to move the

corresponding shifting rod and sleeve so that

the gears on said sleeve will be moved into

en wa,ﬂ'ement with the gears on the driving and -

drwen shatt, substantlally as described.

In testimony whereof I affix my signature in -

presence of two witnesses.
FRAN(/IS MILLER

Witnesses: |
H. E. HONHORST,
J M. J¥ ERVIS.
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