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To all whom it may concern:

Be it known that I, Warter O. Foss, a
citizen of the United States, residing at
Branford, in the county of New Haven and
State of Connecticut, have invented certain
new and useful Improvements in Driving
Mechanism, of which the following is a
specification.

This invention relates to what I shall for
convenience term a driving mechanism, and
the primary purpose of the invention is to
provide simple and effective means whereby
different relations can be readily secured,
such for instance as a change in speed or
direction of movement.

In the drawings accompanying and form-
ing part of the present specification I have
shown in detail one form of embodiment
of the invention which to enable those
skilled in the art to practice the same will be
set forth fully in the following description,
while the novelty of the invention will be
mncluded in the claims succeeding said de-
scription. From the statements just made
1t will be evident that I do not restrict my-
self to the showing made by said drawings
and description; I may depart therefrom in
several respects within the scope of my in-
vention included in said claims.

Driving mechanism involving my inven-
tion includes preferably a plurality of clutch
devices and means for shifting or throwing
the same generally together, although this
is not essential. In a copending applica-
tion filed February 23, 1910, Serial No.
545410, 1 have shown, described and
claimed a driving mechanism, and in the
main view of the drawings in the present
case I have shown rather fullv the prineipal
parts of the driving mechanism of said ap-
plication with the object of indicating defi-
nitely the nature of the improvements and
also to set forth clearly the mode of op-
eration thereof. I do not limit myself to
the use of any of these driving members,
as others of a radically different type might
be substituted for them. The invention
rather resides in means Tor readily obtain-
ing different driving conditions.

Referring to said drawings: Figure 1 is a
longitudinal sectional view of driving mech-

anism embodying my invention. Fig. 2 is
a sectional view of two clutch members and
their connecting means. TFig. 3 is a cross
section on the line 3—3 of f1g. 2. Fig. 4
is a sectional view of another clutch mem-
ber, a collar, and connecting means between
said clutch member and collar. Figs. 5 and
6 are sectional views on the lines 5—5 and
6—6 of Fig. 4.

Like characters refer to
throughout the several figures.

In practice as in the prior application
already referred to, the different parts of
the mechanism are carried upon a suitable
support and the casing 2 answers satisfac-
torily in this connection. There is pref-
erably a driving shaft and that denoted in
a general way by 3 answers in this respect.
The casing 1s shown sustaining the stud
shaft 4 located at right angles to the main
or driving shaft 3. The bevel gears 5 and
6 rotate around said stud shaft 4 or more
properly around a bushing 7 inclosing and
supported by said stud shaft, the Iatter be-
ing supported at its ends in bearings on
the casing 2. 5 and 6 may, as

like parts

Said gears 5
a matter of convenience be made integral.
The inner gear 6 is shown in mesh with
the gears 8 and 9 facing toward each other,
this mesh in the present instance being a
constant one. Said gears 8 and 9 are sup-
ported for rotation about the main or driv-
ing shaft 3, and their hubs are shown some-
what elongated and as supported by the
branches of the bearing 10 sustained by the
casing 2. It will be understood that there is
no contact between the gears 8 and 9 and
the main shaft 3. The outer gear 5 is in
mesh with the bevel gear 11, the hub of
which is supported for rotation by the cas-
ing 2. I may, as shown, interpose anti-
friction bearings between the gears 9 and
11 and between the gear 5 and the casing
2 and also between the gear 8 and said
casing, and as a matter of convenience, each
of said anti-friction bearings is denoted by
12. It will be understood that the gears 8
and 9 do not move longitudinally of the
main shaft 3.

Surrounding the shaft 3 near the outer
end thereof is a bevel gear 13, said bevel gear
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13 being fitted in a bearing formed in the
casing 2 and 1 heing in constant mesh with
the bevel gear 14. The said bevel gear 13
has an dongated hub or sleeve 1) which
surrounds the shaft 3, the two parts being
wholly separated, and preferably in the
gpace between the two, as will hereinafter
appear, is cperative a clutech device. The
bevel gear 13 turns around the elongated
hub 16 of the bevel gear 17 which is axially
alined with the bh‘lit 3 and which meshes
with the bevel gear 18. T might state at
this point that the bevel gears 13 and 14 and
17 and 18 rvespectively are in constant mesh
and that said bevel gears 14 and 18 are ro-
tatively connected tOO‘LthCl, in practice, be-
ing preferably connected with the part to be
dnwn_, which part may vary greatly as to
character. When the driving mechanism is
incorporated in an automobile, this driven
member will be the rear axle, and it will be
agsumed for sake of illustration that the
driving mechanism is on an antomobile, and
that the parts alveady described are so re-
lated that in such a use as this, I can obtain
three forward speeds, one the high, another
the intermediate, and the final the third or
low speed, while in addition to this I can
also obtain a reverse. It may not be neces-
sary in all cases to use all these members in
one organized structure. In the present in-
stance the main or driving shaft 3 is con-
tinuously operable, that is it is rotated as
long as the engine or motor is in action. I
pr ovide means w hereby the gears 8 and 9
can be alternately clutched or coupled to
said shaft 3 and whereby at the same time
the bevel gear 11 will, when either of said
gears 8 or 9 is clutched to the shaft 3, be
clutched to the gear 138. That is to say
when the gear 8 is clutched to the shaft 3,
the gear 9 at this time being unclutched
therefrom, the gear 11 will be also clutched
te the gear 13, while on the other hand when
the gear 8 is unelutched from the said shaft
3 and the gear 9 clutched thereto, the said
gear 11 and the gear 13 will be also clutched
toocthe In addition to this there is also
means for clutching the gears 13 and 17 al-
ternately to the shaft 3 or equivalent source
of power. I might state that in the present
case the parts are so organized that when the
gear 17 is clutched to the shaft 3, both the
gears 8 and 9 at this time bemo out of
clutched relation with said shaft as is also
the gear 13, the driving axle in the case of
an dl]t()ln()bl]b would be so votated as to
drive the car forward at its high speed.
When the sald gear 17 is unclutched from
said shaft 8 and the gear 13 clutched thereto
both said gears 8 and 9 at this time being
out of clutched relation with said shaft, the
car will be driven forward at its intermedi-
ate speed. Tosecure the slow forward speed
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and the reverse, the forward gears or those
in the left in 1410 1 inc ludmfr the gears '8,
9 and 11 are utﬂwed and while the forw ud
slow and reverse mechanisms are in action,
the gears 17 and 13 are unclutched from the
shaft 3. To obtain the slow speed the gear
9 will l)(, clutched to the shaft 3 and simul-
taneously thervewith the gear 11 will be
clutched to the gear 13, while to reverse, the
gear 8 will be clutched to said shaft 8 and
mnm]tanerusly the gear 11 will be clutched
te the gear 13. The parts are so propor-
ticned as to secure these various effects.
While bevel gears are shown, this is not a
matter of consequence. Hereinafter 1 will
trace out how the different gears are em-
ployed in effecting the various conditions,
although I might “tate at this time that in
the forward hlgh speed and the forward in-
termediate spced only the clutch between the
gears 13 and 17 comes into operation, said
clutch being simply utilized to alternately
clutch said gears 18 and 17 to the shaft 3.
In obtaining the slow forward speed and the
reverse two clutch members are called simul-
taneously into action.

At what might be considered the extreme
forward end of the shaft 8 is slidably keved
a collar 19 which is peripherally grooved or
channeled to receive the branches of a clutch
shifter. (Not shown.) Titted within the
opening of said collar 19 and suitably rig-
idlv fastened in the apertures 20 in the wall
of said opening, are 1 he butts of elongated
rods 21 of which there are two. said rods
being shown diametrically opposite each
other, and held rigidly to said collar 19 by
pins 22. These rods 21 extend along the
shaft 3 and into the clutch device 23.  Said
clutch device 28 is keyed to the shaft 8 so as
to rotate therewith and slide thereon, the
keys being denoted in each case by 24. The
outer ends of said rods 21 as intimated ex-
tend into the opening of the clutch device
93, the latter having in its wall diametri-
cally opposite grooves 25 to receive the rods,
the extreme outer ends of which are pro-
vided with bends or hooks 26 to enter per-
forations 27 in the cluteh device 23 and ex-
tending from the grooves 25 thereof toward
the periphery thereof. Said clutch device
98 iz shown having external teeth 28 ex-
tending along the exterior of the same. and
down the outer side thereof, adapted to al-
ternately engage teeth 29 and 30 respec-
tively on the gears 13 and on a clutch head
17" having a squared shank fitted within a
square hole in the hub of the gear 17. This
clutch device 23 slides within the elongated
hub 15 of the gear 13, and the teeth 29 are
"founed on said gear 13 near the outer ond
of said sleeve or hub 15 interiorly of ‘the
same, while the teeth 30 are formed on the
square shanked cluteh head 17" which is al-
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ways in driving relation with the gear 17.
By moving the collar 19 forward, the rods
21 will be carried therewith, so that the
clutch device 23 can be moved to carry its
teeth 28 into engagement with the teeth 29
whereby the gear 18 will be put into driving
relation with the shaft 3, the consequence
being that in case the driving mechanism be
on an automobile, the latter will be driven
forward at its intermediate speed. Should
the collar 19 be moved rearward to project
the teeth 28 of the clutch device 23 into en-
gagement with the teeth 30, the gear 17 will
be put into driving relation with the shaft
3 whereby said automobile will be driven
forward at its high speed, and T might state
that at this time the clutch device hereinaf-
ter described between the gears 8 and 9 is
in its neutral or intermediate position.

The shaft 3 supports between the gears 8
and 9 the clutch device 31 which is keyed or
otherwise suitably connected therewith for
sliding movement thereon. This clutch de-
vice 31 is operable by a shifting member de-
noted in a general way by 82 and supported
for rocking motion by the stud shaft 4.
The shifting member 32 in turn may be ac-
tuated by the rod 83 having a loose connec-
tion therewith as shown. In Fig. 1 the
clutch device 31 is represented occupying its
neutral position, it being in engagement with
neither of the gears 8 and 9. Should the
said cluteh device 31 be shifted to the left
to put its side teeth into engagement with
the teeth on the hub of the gear 8, the latter
will be clutched to the shaft 8, while should
said device 31 be shifted to the right to put
its opposite side teeth into engagement with
teeth on the hub of the gear 9, the latter will
be clutched to said shaft 3. There is a third
clitch device, as will hereinafter appear,
and this third clutch device is controlled by
the c¢luteh device 81, and it is shown some-
what in detail in Fig. 2 being denoted in a
general way by 34. The clutch device 34
n the present case is of compound construc-
tion. one of its elements being connected di-
rectly with the elutch device 31. Said
clutch device 34 coraprises an inner member
35 keyed or otherwise suitably connected
with the shaft 8 for sliding movement there-
on. Irom this it will be apparent that the
member 35 rotates with said shaft 3.

The wall of the opening of the clutch
device 31 has grooves 36 in which are fitted
the forward ends or shanks of the rods 37,
rigidly connected with said clutch device
81 for instance by pins 88. These rods 87
are somewhat like the rods 21 except that
they are shorter and like said rods 21 ex-
tend longitudinally of the shaft 8 at dia-
metrically opposite points. The outer ends
of said rods 87 are fitted in grooves 39 in
the nner member 35, and they have out-

8

wardly extending bends or hooks 40 fitting
in holes 41 leadmg from the respective
greoves 39. It will, therefore, be apparent
that when the clutch device 81 is shifted,
the member 35 will be moved therewith.
The outer member of the clutch 34 is desig-
nated by 42, and it has what might be con-
sidered an anti-friction key connection with
sald inner member 35, Said inner member
is shown having an annular circumferential
channel 43 in which are fitted several roll-
ers 44 extending inward from the inner wall
of the outer member 42, the rollers being
held in place by screws 45 extending through
the outer member 42 which is made some-
what in the form of an elongated sleeve, the
heads of the screws being countersunk in
the outer surface of said member 42, and
thelr inner parts constituting studs or piv-
ots for the rollers 44 which, as will be un-
derstood, are fitted in the channel 48, Tt
should be understood that the outer mem-
ber 42 turns relatively to the inner member
and the construction I have pointed out is
an advantageous one for obtaining this rela-
tive motion, although the same result can
as others be obtained in different ways. It
will be remembered that in both the slow
forward movement and the reverse, the gear
13 is employed and in this event the.clutch
device 34 should be in constant driving re-
lation with said gear 13, and this effect I
can with advantage obtain by a sliding key
connection between the member 42 and the
elongated hub 15 of the said gear 13, there
being a key connection between said hub 15
and member 42 for example by forming key-
ways 46 within the said member 42 adapted
to receive keys on the exterior of said hub
15. The clutch device 84 is shown as hav-
Ing teeth 47 which in the present case are
formed exteriorly of the member 49 thereof,
and these teeth are adapted alternately to
engage teeth 48 and 49 inside the elongated
hub 50 of the large bevel gear 11. When
the clutch device 81 is moved to the left in
Fig. 1 to clutch the gear 8 to the shaft 3,
the clutch device 84 is carried therewith
whereby the teeth 47 will be engaged with
the teeth 48, and in this event the driven
member of whatever character it may be,
is reversed. On the other hand if the clutch
device 81 be moved to the right in said fig-
ure to clutch the gear 9 to the shaft 3, the
clutch device 34 will be carried therewith so
as to cause the teeth 47 to engage the teeth
49 whereby the driven member will be
driven forward at its slow speed.

The two sets of vods 21 and 87 as set
forth extend longitudinally of the shaft 3
and project through the central openings of
those gears around the said shaft which are
between their limits, this presenting a very
compact construction. Of course, I do not
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limit myself to this construction nor to the
use of several rods for shifting any one
clutch.

T have shown in the drawings and here-
inbefore described certain clutch mechanism
which is not claimed herein but is covered
in certain applications for patents filed by
me on May 20, 1911, Serial Nos. 628,513
and 628,514 respectively.

What I claim is:

1. The combination of a power transfer-
ring member, a second power transferring
member, a third power transferring mem-
ber, means for operatively connecting the
second and third power transferring mem-
bers with the first power transferring mem-
ber, a clutch for alternately connecting said
second and third power transferring mem-
bers with a source of power, a fourth power
transferring member, a second clutch, and
means for putting the second clutch into
clutching relation with the first power trans-
ferring member when the first cluteh 1s
moved in either direction from its neutral
position.

9. The combination of a rotary shaft, a
power transferring member loosely sur-
rounding said shatt, a second power trans-
ferring member also loosely surrounding
said shaft, a third power transferring mem-
ber also loosely surrounding said shaft, a
clutch slidingly keyed to the said shaft in
the space between the second and third
power transferring members and shiftable
from a neutral position alternately into en-
gagement with said second and third power
transferring members, means connecting
said second and third power transferring
members operatively with the first power
transferring member, a fourth power trans-
ferring member, a second clutch member
surrounding said shaft, and means for caus-
ing said second clutch member to cluteh to-
gether the fourth and first power transfer-
ring members when the first clutch member
is moved in either direction from said neu-
tral position.

3. The combination of a bevel gear, a
second bevel gear, a third bevel gear, rota-
tively connected fourth and fifth bevel gears,
the Tourth bevel gear being in mesh with
both the second and third bevel gears and
the fitth bevel gear being in mesh with the
first bevel gear, a clutch shiftable from a
neutral position alternately into positions
to put the second and third bevel gears into
operative relation with a source of power,
a sixth bevel gear, a second clutch, and
means for causing the second cluteh to put
the first and sixth bevel gears into clutched
relation when the first clutch is shifted in
either direction from its neutral position.

4. The combination of a gear, forward
driving and reversing mechanisms opera-

1,042,101

tively connected with said gear and each
comprising a gear, a clutch shiftable from
a neutral position into positions for alter-
nately putting said gears of said forward
driving and reversing mechanisms into op-
erative relation with a source of power, a
fourth gear, a second clutch, and means for
causing the second clutch to put the first and
fourth gears into clutched relation when the
first clutch is moved in either direction from
its neutral position.

5. The combination of & gear, & second
gear, a clutch shiftable from a neutral po-
sition into a position to alternately put sat
first and second gears into operative rela-
tion with a source of power, a second pair
of gears, operative connections between said
first and second gears and one of the second
pair of gears, a second clutch, and means
for causing the second clutch to put the sec-
ond pair of gears into operative relation
when the first clutch is moved in either di-
rection from its neuntral position.

6. The combination of a gear, a second
gear, a third gear, a clutch for alternately
connecting the second and third gears with
a source of power,-a fourth gear, a second
clutch, a rod connecting the first and second
clutches and serving when the first clutch
is moved in either direction from its neutral
position to cause the second clutch to put
the first and fourth gears into operative re-
lation, said rod extending threugh the open-
ings of the first and second gears,

7. The combination of a rotary shaft, a
gear loosely surrounding said shaft, a sec-
ond gear also loosely surrounding =aid shaft.
a third gear also loosely surrounding said
shaft, a clutch keyed to the shaft between
the second and third gears and movable
from a neutral position alternately into en-
gagement with the second and third gears,
operative connections between the second
and third gears and the first gear, a fourth
gear, a second clutch, a rod connecting the
first and second clutches and serving to
cause the second clutch to put the first and
fourth gears into operative relation when
the first clutch is moved in either direction
from its neutral position and extending
through the openings of the first and second
gears.

8. The combination of a rotary shaft, a
gear loosely surrounding said shaft, a sec-
ond gear also loosely surrounding said shaft,
a third gear also loosely surrounding said
shaft, operative connections between the sec-
ond and third and the first gears, a clutch
keyed to said shaft and movable from a
neutral position alternately into engage-
ment with the second and third gears, a
fourth gear, a clutch between the first and
fourth gears, a pair of rods rigidly con-
nected with the first and second clutches and
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serving to cause the second clutch to put the In testimony whereof I affix my signature
first and fourth gears into driving relation | in presence of two witnesses.
with each other when the first clutch is

3 a) EntaYal
moved in either direction from its neutral WALTER 0. FOSS.
5 position, said rods being external to the Witnesses:
shaft and extending through the openings L. L. MaRKEL,
of said first and second gears. F. E. Axpzrson.

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




