
HALL, E. J. 
W ÅR A BLE SPEED GEAR NG, 

AY 26, 9 4, APPLCATION FLED 

| 42/ 

1.212.346. 

(Hze=es 

  



, J, HALL, 
WARA BLE SPEED GEAR IN G, 

APPCAON FLED MAY 26, 1914, 

E 

1.212.346. 

? 

By % ???? 
-26a ATTORNEYS. 

VITNESSES: 

  



5 

20 

| | jÈNË TËRË SÅ TRES 

Secilicatio Ti. Sí Risti?ELS FET:et. 

2? ??? ?????? ??????? ????????, 
Be it known that I, ELBERT J. H.A.L, a 

citizen of the United States, and a resident, 
of Berkeley, county of Alaineda, and State 
of California, have invented certain new - 

- &,* ?g ??? y - and useful improvements in Variable-Speed 
Gearing, ?? which the foi owing is a speci 
???cator. 
The invention relates to means for shift ing the gears in a variable speed gear set. 
The object of the invention 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 ?ject of the inventica is to pro 

vide power operated means for shifting the 
gears, 
A further object of the invention is to provide power operated means for shifting 

the gears, the initial movement of the means 
operating to disengage the enmeshed gears 
and the further Mnovement of the means op 
erating to eanesh. Otheir gears. 
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Theinyention possesses other advanta 
geous features, some of which with the fore 
going will be set forth af, length in the foi 
lowing description where. shali outline in 
full that form of the invention which I have 
selected for illustration in the drawings ac companying and forming part of the pres 
ent specification. As such drawings have 
shown only one specific form of my generic 
invention, but it is šo be urderstoothat 
do not limit myself to such form, because 
my invention may be embodied in a multi 
plicity of forms, each being a species of my 
said invention. It is also inderstood that by the claims succeeding the description of 
my inventioi i desire to cover the invention 
in whatever form it may be embodied. 

Referring to said drawings, Figurë i is 
a vertieal section of part of the apparatus 
of my invention, a part of the gear box be 
ing broken away to reduce thesize of the figure. Fig. 2 is a longitudinai section of 
the apperpius of my invention, parë of the 

gearbox being broken away and the control 
anechanism being shown in full. Fig. 3 is a versical Section of the distributing waive. The apparatus of my invention is particu 
larly adapted for use in connection with 
automobiles, nator trucks, railway notor ça?"S Riad the like, whiçbir are diriyera beyin 
terimai eO3xnbt:Siiona - engines, and is usèôi É0 
3ry he speed of rotation of the driver, 

shaft or axle with relation to the speed of the motor. The gear siniiting apparatus is 
power operated and is coastructed so that, 
the initial Rovement of an element; moves 
the enmshed gea’s Gut of mesh, orinto neu tral position, and the further novement of 
the element brings of her gears into mesh. 
The power employed in the present instance 
is coinpressed air, as; it is to be understood 
that other fluids may be employed. 

in the present construction have shown 
a gear se capabie of producing three difer 
ént speed ratios, but it is to be understood 
that the number of speed ratios may be in 
creased or decreased according to the re 
quirements of the Service. Thegaar case 2 
in the present construction contains two 
parallel roaiable shafts 3-4, either of 
which may be the driving shaft, but for the 
purpose of convenience I shall designai, 
shaft 3 he driving shaft, and shaft 4 the 
driven shaft. The shaft, 3 is connected to 
the engine or notor, preferably through the 
Inedium of a clutch, and when employed on 
vehicies, the shaft 4 is connected to the diriy 
ing axie by Suitable mechanistin. Secured to 
the driven shaft, i are a plurality of gears 
5-8 and of different diameters and spined 
to the driving shaft 8 are a pittality of 
geR's 12-13-14 of different diameters. 
Gear 12 is adapted to be moved into and 
out of mesia with gear 5, gear i 3 with gear 
6, and gear 14 with gear. 7, producing three 
sets of gears, each set being designed to 
produce a different, speed ratio. The gears 
2, 3 and 4 are provided with golia 
i2-3-i-4, which are engaged by yoké: 
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12–13-14, which are preferably formed 
integral with the brackets 129-13-14, 
which are secured to rods or shafts 12 
13-14, 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 12-13-14 are preferably ar 

ranged above the shaft 3 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 II 
have shown for moving the rods 12-13'- 
14 to move the gears into and out of mesh. 
The rods 12º—13°—14º project from the cas 
ing 2 and extend into the casing .17, lying 
preferably adjacent the bottom thereof. 
Secured to each rod is an abutment 12° 
139-149 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 
12-13-14's respectively. The rods 12 
13-14 are provided with abutments 12 
13-14 which are adapted to engage the 
brackets 12-13-14h respectively and 

5 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 12P-13P-14P, 
which is disposed in the cylinder 12-13'- 
14° respectively, into which air or steam un 
der pressure may be admitted. The admis 
sion of the fluid into any cylinder moves the 
corresponding rod 12-13-14 to the left. 

Rotatably mounted in the casing 17 be 
tween the rods 12-13-14 and the rods 
12-13-14 is a transverse shaft 21, to 
which are secured a plurality of levers 12 
13-14, the lower ends of which are prefer 
ably bifurcated and surround the rods 12 
13–14 respectively. Pivoted to the upper 
end of each lever 125-13-14 is a spring 
held latch 22 which is adapted to be engaged 
by the abutments 12-13-14 respectively 
on the rods 12-13-14 as the rods are 
moved to the left. 

1212,346 

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 12-135-14s 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 12-13-14'. 
The initial movement of any rod 12 

13-14 toward the left, operates through 
the abutments 12-13-14', levers 12 
13-14s and abutments 12-13-14 to 
move the rod 12-13-14 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 12-13-14 to the left engaging other 
gears. A fourth rod 32*, having an abut 
ment 32 and engaging in a cylinder 32 is 
employed for the purpose of moving the en 
meshed gears into neutral or disengaged po 
sition only. A lever secured to shaft 2 is 
engaged by abutment 32', causing shaft 21 to 
rotate and thereby moving the engaged gear 
rod 12-13-14 to the right and disengag 
ing the gears. The rod 32 is also returned 
to its normal position by means of a 
spring 32'. 
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 34, which is provided with a han 
dle 35 which, may be readily set to place 
the tank in communication with one cylinder 
only. Between the distributing valve and 
the tank is a control valve 36 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 
speed ratio of these gears to the speed ratio 
of gears 6 and 13. The distributing valve is 
set to place cylinder 13 in communication 
with the pressure tank and valve 36 is 
opened. Rod 13k is then moved toward the 
left, abutment 13 contacts with latch 22 on 
the lever 13 causing 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 

The abutments 12- movement of rod 13 brings abutment 13" in 
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pluraiity of gears Gf different dian 

8. The corabination with a shaft, having a 
plurality of gears of differeni, diane?tiers sez 
cr:red thereto, and a paralel shait having a 

3S 
longitudihaily movably nounked thereon, 
Said gears being adapted to be engaged 
singly or in pairs, of power operated eans 
for moving said movable gears into inci çut, 
of linesh with the corresponding gears on the 
other shaft, said means being arranged to 
inove the gears to neutral position in he 
initial stage of a continuous movement, and 
to engage one set of gear's in the second stage 
of said anovement. 

4. The combination with a 7 ariable speed 
gearing including cornpiementa: re y gears a 
other gears adapted to be moved 
versely into and out, of engagemen; with 
said complementary gears, of ared attached 
to each of Said movable gears, inci powe 
Operated means for moving said movab 
gear's into and out of engagement, with said 
complementary gear's, the initial novement, 
of Said means operating to move the engaged 
novable gear into neutral position, and the 
further movement of said means in the same 

eflagged gearS 
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Operating Vods Hºra. Iget paralle io said 
fii’si, med rolis, means for rowing Said 
Ope'atting trods in one direction, a3 abanent, 
oil each of Said rods adapted to engage said 
lever's during the initial movement of the 
'Operating 'od ind thereby move the en 
Mneshed ger into Figušrai position, ad means 
operative iy, the farther ovement of the 
operating rod to move another gear into 
niesi?i positicia. 1 

8. The combination with a variable speed geating inel titling complementary geais and 
other gear's adapted to be moved trans. 
versey into a ad ot, o engagement, with said 
cemplemei: "y gears, of a purity 
each attached to one of said gea 
operated means operating b? 
in one direction to first move one of said 
rods in One direction and klien another in 
the opposite direction, whereby the movable 
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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 
tion into mesh with its complementary gear. 

9. In a 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. PROST, 
P. S. PIDWELL. 

  


