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Fo all whom 5 may concern: :
Be it kmown that I, Hsger J. Hari, 2

citizen of the United States, and a vesident

of Berkeley, county of Alameda, and State

of Celifornia, have Invented certain new -
and useful Traprovements in Varisble-Bpeed
Gearing, of which the following is 'a speci--
fieation. - _

. The invention relates to means for shift-

ing the gears in o variable speed gesr sef.

The object of the inveniion is to provide

" means for shifting the.gears in a variable

speed gear 'set to obtain different speed
ratios of the driving and driven elements,

- Another chject of the invention is to pro-
vide power operatad means for shifting the
gears. : S .

A further object of the imvention is to
provids power opsrated means for shifting
the gears, the initial movement of the means
operating to disengage the enmeshed gears
and the further movement of the means op-

- grating to eumesh othed gears. -

25

30

35

40

4B

"y inventiof, I degive to cover the invention

The invention possesses other advania-
geous fegtures, some of which with the fore-

going ‘will be set forth af length in the fol-

Towing description where T shall outline in

“full that form of the invention which I have

selected for illustration in the drawings sc-
companying and forming paré of the pres-.
ent specification. In such drawings 1 have
shown only one specific form of my gengric
invention, but it 18 1o be understood that I
do not limit myself o such form, hecanse
my invention may be embodied in a mulii-
plicity of forms, each being a species of my
snid Invention. It is also understood thal
by the claims succeeding the description of

in whatever Yorm it may be embodied.
Referring $o sald drawings, Figure 1 is
a vertical section of part of the apparatus
of my invention, a part of the gear box be-
ing broken away to reduce the size of the
figure. Fig. 2 15 2 longitudinal section of

the apparstus of my imvention, part of the
i = R AR )

gear box being broken away 2nd the control
mechanism beirly shown in full. Fig. 3 is
& verticsl section of the distribubing valve.
_ The apparatus of my invention is particu-
larly adapted for uss in connection with
aubtomobiles, motor trucks, railway motor
“cars and the like, which sre driven by in-

" ternal combustion engines, and is used to

vary the speed of rotation of the driven
shath or azle with relasion to the speed of
the motor., The gear shifting apperains is
power operated and is comstrucied so that
the initisl movement of an element moves
the enmesher gears out of mesh, or info neu-
tral position, and the further movement of
the element brings other gears inio mesh.
The powsr employed in the present instance
is compressed air, bub it is to be understood
that other fuids may be empioyed.

In the present construction I havs shown
a gear set capable of producing three differ-
ent speed vatios, buj it is to be understood
that the number of speed ratios may be in-
creased or decreased according to the rve-
quirements of the service. The gear case 2
in the present construction cenfains two
parailel votatable shafte 3—4, either of
which mzy be the driving shafi, but for the
purpose of convenience I shall designate
shaft & the driving shaft, and shaft 4 the
driven shzft. The shaft 3 is connected $o
the engine or motor, preferably through the
medinm 6F » cintch, and when smployed on’
vehicles, the shaft 4 is connected to the driv-
ing axle by suitable mechanista. ~Secured to
the driven shaft ¢ are s plurality of gears
5—6 and 7 of diffevent diameters and splined
to the driving shaft 8 are a plurabty. of
gerrs 12—13—14 of different dinmebers.

- Gear 12 is adapted to bhe moved inte and
P

out of mesh with gear 5, gear 13 with gear
8, and gear 14 with gear ¥, producing three
sets of gears, each set- being designed to
produee = different speed ratlo. The gears
19, 13 and 14 are provided with collas
190180145 which sre-engaged by yol
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120—18»—14% which are preferably formed
integral with the brackets 12¢—13°—14°,
which are secured to rods or shafts 12¢—
184144, bearing in the casing 2 and slid-
able longitudinally therein, the movement
of either rod serving to. move the corre-
sponding gear into or out of mesh with its
mate.

The rods 12¢—139—14*are preferably ar-
ranged above the shaft 8 and adjacent the
top of the casing 2 and are arranged in a
common plane. Secured to each rod, prefer-
ably at the end, is an irregular shaped ele-
ment 15 having a plurality of depressions
and elevations, which is engaged by spring
pressed knobs or balls 16, secured to the
casing. The balls or knobs seat in the de-
pressions and hold the rods from accidental
movement, but do not prevent the rods from
being moved when the proper pressure is
applied thereto. The elements 15 are of
such length that the rods are held against
accidental movement when the gears are in
mesh or out of mesh.

I shall now describe the means which I
have shown for moving the rods 129—134—
144 to move the gears into and out of mesh.
The rods 124—13¢—14¢ project from the cas-
ing 2 and extend into the casing .17, lying
preferably adjacent the bottom thereot.
Secured te each rod is an abutment 12°—
13°—14° which preferably consists of two

nuts screwed into tight contact with each .

other so that they are locked against move-
ment with relation to the rods. Normally
the abutments are alined. Secured to each
rod at an equal distance from the abutment
are brackets 12"-—13»—14" which extend up-
ward and which are provided on their up-
per ends with sleeves, slidably engaging rods
12k—13%—14* respectively. The rods 12+
18k—14% are provided with abutments 12—
13"—14" which are adapted to engage the
brackets 12b—13"—14* respectively and
move them to the left, thereby bringing the
corresponding gears into engagement. In
the present construction each rod 12%—13%—
14* is provided with a piston 12°—130—14,
which is disposed in the cylinder 12-—13~—
14 respectively, into which air or steam un-

- der pressure may be admitted. The admis-
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sion of the fluid into any cylinder moves the
corresponding rod 12¢—18%—14* to the left.

Rotatably mounted in the casing 17 be-
tween the rods 12=—13~—14% and the rods
127—18¢—149 ig a transverse shaft 21, to
which are secured a plurality of levers 12:—
13%—145, the lower ends of which are prefer-

ably bifurcated and surround-the rods 129—-

139—142 respectively. Pivoted to the upper
end of each lever 12°—13*—14 is a spring
held latch 22 which is adapted to be engaged
by the abutments 12*—13t—14¢ respectively
on the rods 12F—13%—14* as the rods are
moved to the left. The abutments 12t—

13—14* are preferably conical in shape so
that upon the return of the rod the abut-
ment will readily trip past the latch. The
levers 125—13—145 are secured together so

that they move in unison. After being

moved to the left by the compressed air or
other power, the rods 12%—13=—14* are re-
turned - to their normal position by the
springs 12"—18v—14v, -

The initial movement of any rod 12x—
13%—14* toward the left, operates through
the abutments 12t—18t—14t levers 12:—
18+—14% and abutments 12°—13~—14» to
move the rod 12¢—131—14¢ which is in its
left position, toward the right, disengaging
the engaged gears, and the further move-
ment of the rod moves the corresponding
rod 124—13%—144 to the left engaging other
gears. A fourth rod 32% having an abut-
ment 32¢ and engaging in a cylinder 32r is
employed for the purpose of moving the en-
meshed gears into neutral or disengaged po-
sition only. A lever secured to shaft 21 is
engaged by abutment 32, causing shaft 21 to
rotate and thereby moving the engaged gear
rod 129—13%—14 to the right and disengag-
ing the gears. The rod 82" is also returned
to its mormal position by means of a
spring 327, v »

Air under pressure for moving the pistons
is taken from the supply tank 33. Between
the tank 33 and the cylinders is'a distribut-
ing valve 84, which is provided with a han-
dle 35 which may be readily set to place
the tank in communication with one eylinder
only. Between the. distributing valve and
the tank is a control valve 836 which controls
the passage of air to the distributing valve.
When it is desired to shift from one gear
ratio to the other the distributing valve is
set at the proper position, the clutch con-
necting the driving shaft with, the motor, if
a clutch is employed, is disengaged-and the
valve 36 opened. The engaged gears are
thereby disengaged and a-pair of disengaged
gears engaged. The opening of the valve 36
is only for sufficient time to cause the piston
to move for its full stroke and is usually
but momentary. _

The. operation of the device is as follows:
Assuming that gears 5 and 12 are in mesh
and that it is desirable to change from the
speect ratio of these gears to the speed ratio
of gears 6 and 13. The distributing valve is
set to place cylinder 18" in communication:
with the pressure tank and valve 36 is
opened. Rod 13* is then moved toward the
left, abutment 13t contacts with latch 22 on
the lever 13° cansing shaft 21 to be rocked.
The movement of the shaft causes lever 12¢
to engage abutment 12° on rod 12¢ and move
that rod to the right, moving gear 12 out of
mesh with gear 5, thereby placing all of the
gears in the neutral position. The further
movement, of rod 13* brings abutment 13" in
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alined: gears of different c{lﬂhmm s
plurality of transversely movable cmnple~
mentary gears each. adapted to engage one
of said ﬁl i named gears, of power operated
means adapted in the initial stage of a con-
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eured thucho. and a parallel shaft having »
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singly or in pairs, of puv'el operated mea
for moving said movable/gears into and out
of mesh with the corr eoandmg gears on the
other shaft, said means being av‘rﬁng”ﬁ o
move the gears to neutral position in the
initial stage of a continuous movemnent and
te engage one set of gearsin the second stage
of said movement. .
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‘gear which was previously in mesh is moved
.to the neutral position and another movable
-gear is then moved from the neutral posi-

tlon into mesh with its complementary gear.

9. In 4 variable speed gearing, a plurality
of transversely movable gears, a plurality of
complementary gears adapted to be singly
engaged by said movable gears, power oper-
ated means arranged to move said movable
gears transversely, the initial portion of a
continuous movement of said means operat-
ing to disengage the engaged gears and the

following portion of the movement of said
means operating to engage a pair of disen-
gaged gears and means for returning said 15
power operated means to its normal position.

In testimony whereof, I have hereunto set
my hand at San Francisco, California, this
18th day of May, 1914.

ELBERT J. HALL.

In presence of—
H. G. Prosr,
P. S. ProwrLL.



