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To all whomne it Mmay CONCEFI:

Be it known that I, BasserT M. COFFEE, re-

siding at Richmond, in the county of Henrico
- and State of Virginia, have invented certain
s new and useful Improvements in Variable-

Speed Gearing, of which the followmﬂ 1S a -

Spemﬁcatlon
My invention has for its purpose to promde
a simple and compact construction of power-
10 transmission-gear mechanism more especially
adapted for use on motor-vehicles, which can

be readily adjusted to impart four different.

speed changes in a quick and positive manner
without undue j jar, shock, or strain on the op-

15 erating parts. |
- Inits generic nature my invention compre-
hends a means for obtaining an intermediate
speed forward, coopelatwely combined with

means for obtammﬂ' a high speed forward, a -

20 low speed forward, “and a low reverse Speed
the last-mentioned means including suitable
clutch devices on the drive-shatt for effecting

the high speed and a system of planetary gears
for producing the low forward and low re-

25 verse speeds, the several codperatively com-
bined means having interdependent connec-
tlon, but being ca,pable of independent adjust-

ments, wher eby they can be readily manipu-
lated by the operator to produce the Varmble |

30 speeds and directions stated.

In its more complete nature my invention.
includesa means for effecting the intermediate

speed forward comprising a pinion loosely
mounted on the drive-shaft having an axial
35 sleeve to which i1s fixedly attached a brake-
drum arranged to be acted on by an ordinary
 band-brake device, whereby to hold the drum
and the sleeve-equipped pinion stationary
when it is desired to bring the intermediate
40 speed 1nto operation, wlnch pinion when sta-
tionary acts as a sun-gear with which the plan-
etary-gear mechamsm coacts. The peculiar
combination of the latter with the drive-shatt
and the loose drum-carrying pinion and the
45 details of the several parts will hereinatter be
fully explained, and specifically pointed out
‘in the appended claims, reference being had
to the accompanying drawings, 1n which—

| 'practlcally on theline 2 2 of Iig. 1.

outwardly-extending sleeve 2%

Figure 1 isavertical longitudinal section of
my improved variable-speed gearing. Fig. 50
9 is a central vertical section thereof, taken
Kig. 3
is a perspective view of portions thereof and
illustrating more clearly the correlation of the

_p_‘a,net-ﬁ'ears, the fast or loose sun or drive 55

pinions mounted on the drive-shaft, and the
internally-geared band-rims that coact there-
with.

Refer rmtr now to the details of construc-

_tlon 17 deswna,tes the drive-shaft, which may 60

represent, the drive-axle of any ordinary. con-
struction of motor-vehicle, and upon this shaft
is keyed or otherwise fixedly attached a drive-
pinion or sun-gear 1 of suitable diameter, and
adjacent said gear 1 and opposing it 1s a second 65
similar gear 2  of like diameter, which is loosely
mounted on the shaft 17 and. has an integral
The gears 1
and 2 are-covered by a cylindrical casino I
and opposite heads or disks 8 and 9, the one, 70

8, being loosely mounted on the shaft- 17 and

havmw an outwardly-extending hub 8, that _

carries the drive-sprocket 13, and the othel 9,

being loosely mounted on the sleeve 2 of the

'dlwe—o‘em 2, and both heads or disks 8 and 9 75

are hxedly Connected to the cylindrical mem-
ber 7 by bolts or screws 7* 7, as shown.
4 4 indicate a series of planet-gears, of which

there may be two or more, two being shown,
properly spaced around the pinion 1, with So

which they mesh, and 3 3 designate similar
oears that mesh W1th the p1n10112 and thesev-
eral gears8 and4aredisposed in close relation
to ea,ch other and are of suflicient length to
extend mwardlv beyond the adjacent: ta,ces of 83
the pinions 1 and 2, whereby to mesh with
each other, as clearly shown in Figs. 2 and 3,
and the several gears 3 are loosely jour na_,led
on short shafts 16., that extend across from one
head, 8, to theother, 9, and are made fast there- 9o
to, the gears 4 4 being loosely mounted on
shafts 16' similarly held on the heads or dlsks
8 and 9, as shown.

At points adjacent the gears 4 and 3 the
cylindrical casing member 7 i1s cut out, as at 95

L 7%, topermitthe gears 4 and 3 extending there-
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2 |

through, whereby to mesh with internally-
toothed rims or bands 6 and 5, respectively,
which are loosely mounted relatively to the

casing 7 and have grooves 6*5*toreceive brake-
‘bands, that may be actuated in any approved

manner.
like diameter of the rims 6 and 5, formed on
the perimeter of a disk 12*, having a hub 12"
mounted on and fixedly joined with the hub

2" of the pinion 2, and the said rim 12 has an
internal clutch-face 12° to coact with a clutch

. - member 14, shiftably mounted on the shaft 17
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and actuated in any well-known manner.
The manner in which my upwardly variable
speed and transmission gear mechanism is ad-
justed to effect the various speed movements
hereinbefore specified is best explained as fol-
lows: To secure a slow speed forward, the
rim or rack 6 is held stationary by applying
the brake-band 60. Shaft 17, with its pinion
1 revolving in the direction of the arrow,
drives gear 4 in a direction opposite to that
which the shaft 17 and pinion 1 turns and
causes the gear 4 to travel around the internal
gear-rim of the member 6 in the same direc-
tion as shatt 17 revolves, since the member 6
1s held immovable by the brake-band. Gears
4 4, traveling around, as stated, carry the cas-
ing and sprocket 13, as the shafts 16 are fix-
edly connected to the heads of the casing, and
thereby cause the sprocket 18 to revolve in
the same direction with the shaft 17, but at

a very much lower speed, it being understood
-that under the adjustment of the parts stated |

the gears 3 3 2 and rim 12 run loose. T'o se-
cure a reverse slow speed, the internally-
toothed rack or band-rim 5 is held stationary
by applying the brake-band 50. Shaft 17,
revolving and carrying pinion 1, as before,
drives gears 4 in the opposite direction to
the movement of the shaft 17, which gears
now drive gears 3 3 in opposite direction
themselves and cause said gears 3 to travel
around the rack or rim 5 5, since said rack is
held 1immovable, and as the gears 3 3 travel
around 1na direction opposite to the rotation
of the shatt 17 they carry with it in the same
reverse direction casing members 7, 8, and 9
and the sprocket 13 in a like direction at a
very much lower speed than shaft 17. To ob-
tain the middle or intermediate speed for-
ward, which is the important advantage ob-
tained by my peculiar construction of gear-
ing, the band-rim 12 is held stationary by the
brake-band 12”. Shaft 17 revolving in the
torward direction and with it the pinion 1, as
betore, motion is imparted to the gears 4 4 in
a directlon opposite to that of pinion 1 and
shaft 17. (ears 4 impart motion to gears 3
In a reverse direction to themselves, which
then have a planetary movement upon and
around pinion 2, which is now held station-
ary, since 1t 1s attached to sleeve 2* and drum
12. Gears 3 in traveling around the pinion

| - of the same diameter, respectively.
12 designates a third band-rim ot

782,547

9 carry the casing members 9 7 8 and the 65

sprocket-wheel 13 in the same direction of
the shatt 17 and at one-half the speed of said

shatt 17 when the pinions 84 and 1 and 2 are
_ The slow
speed forward is about one-fourth the speed

of shaft 17, the high speed forward the same
as the speed of the shaft 17, and the low re-
verse speed 1s about one-fourth that of the
speed 6t shaft 17. High speed forward is ob-
tained by shifting the clutch-ring 14 to tightly
engage the clutch-tace of the band rim or
wheel 12, which locks all of the gears together
as a whole and rotates them and the sprocket
13 with the shaft 17. _

From the foregoing, taken in connection
with theaccompanying drawings, itis believed

70

75

30

the advantages of my invention will be read- .

ily apparent to those familiar with mechanisms
of this kind.

While I prefer to arrange the parts as
shown and described, it is obvious the details
of construction may be modified without de-
parting from my invention as defined by the
appended claims.

Having thus described my invention, what

I claim, and desire to secure by Letters Pat-

ent, 18—

1. A variable-speed gearing, comprising a
drive-shaft, a drive-pinion fixedly secured
thereto, a second pinion adjacent the first pin-
1on loosely mounted on the said shaft, a cas-
ing loosely mounted on the drive-shaft and
having cut-away portions, a sprocket-wheel
axlally and fixedly connected to the casing,

two sets of planet-gears carried by the casing

and projecting through the cut-away portion,

0Q

95

100

one set of which meshes with the fixedly-held

pinion, the other set meshing with the loosely-
held pinion, said planet-gears also meshing
with each other, a pair of brake-rims mounted
on the periphery of the casing each having an
internal rack-face, one of said rims meshing
with one set of planet-gears, and the other
rim meshing with the other set of planet-gears:
a means for braking either one of said rims,
substantially as shown and for the purposes
cescribed. |

2. A variable-speed gearing comprising a
drive - shaft, a pair of adjacently-disposed
drive-pinions, one of which is fast and the

other loose on the shaft, a casing loosely

mounted on the drive-shatt and partly inclos-
ing said pinions, planet-gears mounted within
and revoluble with the casing, oneset of which
engages the loose pinion and the other set the
fixed pinion, said gears also meshing with each
other, a pair of independently-acting brake-
rims mounted on the periphery of the casing,
one for each of the loose and fast pinions, said
rims having internal racks for meshing with
their respective gears, means for holding
either of said rims from movement, and a sep-
arate means for holding the loosely-mounted

105

110
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120

125
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pinion on the shaft stationary, all being ar- |

ranged substantially as shown and for the
purposes described.

3. A variable-speed gearinge
combination; the drive-shaft 17, the fast and
loose pinions 1 and 2, the pinion 2 having a
sleeve 2%, the casing end% 8 and 9, the end 8
being loosely mounted on the shaft 17 and
havmo* a sprocket-equipped hub 8%, the end 9

being loose]y mounted on the hub 2“‘, the said
ends being rigidly connected with each other,

shafts 16 16’ mounted transversely in the cas-

ing ends 8 and 9, the pinions 3 and 4 mounted

on the said shafts 16 16’ respectively, and held
in mesh with each other, the brake-bands and
the rack-rims 5 and 6 held in mesh with the
pinions 3 and 4 respectively, the brake-band
rim 12 fixedly mounted on the hub 2" and

having a clutch-face, and a clutch mechanism

mounted on the drive-shaft, all being arranged
substantially as shown aund described.

4. The combination with the shaft 17, the
loose pinion 2 and the fast pinion 1 mounted
thereon, the casing rotatable on the shatt, the
CroSs- shafts 16 16" mounted in the casing, the
ogears 3 and 4 mounted on the cross-shafts 16
16’ respectively and held in mesh with each
other, said gears 3 and 4 engaging the pinions
2 and 1 respectively, and projected outside of
the cylindrical wall of the casing, the brake-
bands, a pair of internal-gear brake-rims 5 and
6 mounted on the casing, one of which, 5, en-

gages the gears 3, and the other, 6, engages
the oears 4 and the sprocket 13 axml]v con-
nected with the one end of the casing, all being
arranged substantially as shown and for the

‘purposes described.

5. A Vatlable-sneed gearing comprising a
drive-shaft 17, a pair of ad_]acently-dlsposed
drive-pinions 1 2, one of which, 1, 1s fast and
the other, 2, is loose on the shaft 17, and a

- casing, com prising theend sections 8 9 :zmd the

peripheral section 7, loosely mounted on the
drive-shaft and inclosing sald pinions, said
casing having cut-away portions 7%, planet-
gears 3 and 4 mounted within and revoluble
with the casing and projecting through said
cut-away portions, one set of which planet-
ogears engages the loose pinion 2 and the other

set 4 the fixed pinion 1, each set of gears 3 4

also meshing with the other, a pair of inde-

pendently-actmw brake-rims, 5 and 6 having
1nternal racks of less width than the blake- |

rims for meshing with their respective gears,
means for holding either of said rims from
movement and a separate means for holding
the loosely-mounted pinion 2 on the shaft, all
belng substantially ‘eranged as shown, forthe
purposes specified. |

6. A variable-speed gearing, comprising a

~drive-shaft, a drive-pinion fixedly secured

thereto, a second pinion adjacent the drive-

pinion and loosely mounted on the said shaft,

a casing loosely mounted on the drive-shaft

a

and having cut-away portions, a sprocket-
wheel axially and fixedly connected to the cas-

| 1ng, two sets of planet-gears having their
: compmsmg in-

shafts rotatable in bearing-apertures in the

side walls of the casing, said planet-gears pro-
jecting through the cut-away portion of the
casing, one set of the gears meshing with the

fixedly-held pinion, while the other set meshes
with the loosely-held pinion, said planet-gears
also meshing with each other, a pair of brake-
rims rotatably mounted on the periphery of

75

the casing, each of said riins having aninternal-

raclk face, one of said rims meshing with one
set of planet-gears and the other rim with the
other set of planet-gears, and means for brak-
Ing either one of said rims, substantially as
shown and for the purposes specified.

7. A variable-speed gearin

drive-pinions, one of which is fast and the
other loose upon the shaft, a casing loosely
mounted upon the drwe-sha,ft and pa,rtlv 1n-
closing said pinions, said casing having bear-
ing-apertures in its side’ wa,lls pl&netwwears

Ing, comprising a.
drive - shaft, a pair of adjacently-disposed.

30

having shafts and mounted w1thm and revo- .

luble with the casing with their shafts in the
bearing -apertures of the casing, one set of
which gears engages the loose pinion and the
other set the fixed pinion, said gears also mesh-

ing with each other, a pair of independently-

acting brake-rims rotatably mounted on the
periphery of the casing, one for .each of the
loose and fast pinions, said rims having inter-

9_.0

:

nal racks for meshing with their re%pectlve B

oears, means for: holdmw either of said rims
from movement, and aseparate meanstor hold-

ing the loosely- mounted plnion on theshaftsta-.

tionary, all being arranged substantially as

shown and for the purposes described.

8. Inavariable-speed gearing, a drwe-shatt

“a pair of adjacently-disposed drive-pinions,

one of said pinionq being fast upon the shaft,

the other pinion being looselv mounted upon

the shaft and being plowded with a hub por-

tion, a casing comprising a pair of side disks

and a peripheral plate, one of said side disks

100

105

IIO .

having an integrally - formed hub and aper- °

tured to receive the drive-shatt, a sprocket-
wheel integrally formed on said hub, the other

side disk having a hub portion apertured to re-
ceive the hub of the loosely-mounted drive-

pinion, sald side disks having bearing-aper-

115

tures, planet-gear shafts, planet—wears carried

thereby and mounted w1th1n and revoluble
with the casing with their shaftsin the bearing-
apertures of the side disks, one set of which
cgears meshes with the loose pinion and the
other set with the fixed pinion, said gears also

meshing with each other, said peripheral por-
tion of the casing being cut away to allow said

gears to project therethrough, a pair of in-

dependently - acting brake - rims rotatably
mounted on the periphery of the casing and

closing said cut-away portion thereof, one rim

120

12§
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for each of the loose and fast pinions,said rims | ing mounted upon the dri?e-éhaft, all being
having internal racks for meshing with their | arranged substantially as shown and for the
respective gears, means for holding either of | purposes described.

sald rims from movement, a pulley having a BASSETT M. COFFEE.
5 clutch-face secured to the hub of the loosely- Witnesses:
mounted pinion, a clutch member for cooper- A. R. ALLISON,

ating with said pulley, said clutch member be- J. H. McGHEE.
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