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Lo all whom it may concern.:

Be it known' that
a citizen of the United States, residing af
Sioux City, in the county of Woodbury and

State of Towa, have invented certain new

and useful Improvements in

Starters; and I do hereby declare
lowing to be a
scription of the

Engine-

pertains to make and use the same,

This invention relates to automobiles and
more particularly to engine starters for au-
tomobile engines.

An object of the invention is-to provide
air pump |

an engine starter comprising an
to be operated by the engine while
is in operation ‘to store air in the storage
tank and a motor to be operated by the
stored air to start the engine. :

Another object is to provide a starter of
this character- having a drive shaft which
may be locked in various positions for op-
erating the pump or for starting
or in Inoperative positions, as. desired.

Other objects and advant ages will be heve-
-inafter set.forth and pointed out in the
specification and claims.

the Jatter

The drawing which forms a part of this
a diagrammatic view showing |

application is
some of the payrts in section.

Referring more particularly to the draw-
ing 1 represents the cylinders of an engine
such as employed upon automobiles and 2
the shaft with the wide gear wheel 8 niount-
ed theréon. .

Parallel with the engine shaft 2 is the
drive shaft 4 of the engine starter, one end
of the shaft 4 being mounted in the hracket
bearing 5 while the opposite end is re-

end of the adjusting
6 which extends through a bushing 7 with-

in an opening through the stationary moem-
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ber 8 which may, if desired, form
the éngine casi g ' ,
The drive shaft 4 carries the rigid narrow
&nars O and 10 near its opposite ends, the
¥ear 10 being adapted for engagement at
- tities with the _
more clearly stated. The shafi 4 also car-
ries the bevel gear 11 which is secured there-
to by the collar 12 and set serew 13, a short
distance from the gear 10 and is adapted to
‘mesh at times with the beve] gear 14 upon
& suitable stub shaft carried by the post 15,
The narrow gear 9 is adapted for engage-

a part of

{ ment at times with the
I, Joux D. KnreeoLug, :

the fol- |
full, clear, and exact de- .
invention, such as will en- .
able, others skilled in the art to which it ap- -

the engine .

pin

said motor.

wide gear 3, as will be later .

.of which the

gear 16 upon the

shaft 17 of the air motor 18 to rotate the -

shaft 4 by means of
spring 19 is positioned

said motor. A ecoil
between the gear 10

and the bracket bearing 5 and engaged.
to resiliently retain the'

arcund the shaft 4
latter in its outermost position.

~ Carried upon a pin 20 projecting from the
outer flat face of the beve] gear 14 is one
end of the pitman rod 21; the oppcesite end

has therebetween the outep end of the piston
rod 23. i U
the removable head 24 of the pumip cylinder
25 which has ils opposite end closed by a

The piston rod 28 works ‘through -
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| of which is bifurcated, as  shown at 29 and -

o'

similar head 26 with a.central valve opening .

27 which is ‘normally held
spring controlled valve
imner face of said head to elose the opening
27, by means of the lenf spring. 29. The
piston rod 23 carries upon its end ‘within
the cylinder 25 g piston 30 which draws air
into the cylinder and forces the same, by
means of the pipe 31 into the storage tank
82. It will be understood that valves 33
and 34 are sécured respectively, by means of
springs 85 and 86 to the piston 80 and head
37 of the storage tank 29, It will further
be understood that the piston 80 has pro-

closed by the

vided therethrough a passage, against which |

the valve 33 is normally
34 is held against the.
secured to the head 87 of the_storage tank
32, The apposite end of the storage tank 32
is closed by a similj;r head 38 having a blow-
off or safety valve 89 held against the open-
ings 40 through the head 88 and controlled
by the curved spring 41, as will be. clearly
understeod. Leading from the storage tank
82 1s an air conducting pipe 42 which is eon-

held while the valve
end of the pipe 81

L2 5

nected with the air motor 18 to supply air

to said motor from the tank 32 to opersate
Within said air conducting
bipe 42, and preferably a short distance
from the air motor 18 i$ 4 suitable control-
ling valve, {he stem 43 of which projects
through the stationary member 8 and’ has
2 wheel 44 or the like secured upon its end
by means of which the valve 1nay be turned
o control the supply of air to the motor op
cut off the supply, as desired, ,
The adjusting pin ¢ is provided upon its
outer end with a suitable button 45 by means
sane may be readily forced in-
wardly (o its various positions as will be

28 held against the’
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! presently clearly understood, and inwardly -
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of the button 45 said pin ¢ is provided with
cireular adiusting channels 46, 47 and 48
within.which the curved end of the pivoted
locking lever 49 is adapted to engage to hold
-the drive shaft 4 in the proper position.
The locking lever 49 is pivoted to the block
. B0 carried by the stationary membér’8 and
 has its free-end 51 bent and formed into a
" “handle.

When the curved end of the lever 49 is
engaged within the circular adjusting chan-
nel 46 the drive shaft 4 is locked in its outer-
most or first position, at which time the gear
10 is engaged with the gear 3 of the engine
shaft and the bevel gear 11 is engaged with
the bevel -gear 14 to drive the pitman rod 21
and thus operate the pump piston 30 from
the engine shaft 2 to cause the same to com-
press air and store the latter in the storage
tank 32. In this instance the gear 9 is disen-
gaged from the bevel gear 16 and the motor
18 is inoperative.
~shaft 4 of the engine starter in this position

air may be compressed and stored within the
25 tank 32 while the engine is operating.
- 'When_the engine is stationary, however, and

it is desired to start the same, the locking

(%41
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lever 49 is swung upon its pivot block 50.

and the button 45 pressed inwardly until the
circular adjusting channel 47 is opposite the
curved end of the locking lever 49 when the
latter is allowed to engage within the chan-
nel 47 to lock the shaff 4 in its second or in-
termediate position. When the shaft is in
this position, the gear 9 is in mesh with the
gear 16 of the air motor 18 and the gear 10
_is in mesh with the gear 3 of the engine
shaft 2 while the bevel gear 11 is thrown
‘away from the bevel gear 14 connected with
the pump piston rod 23. Thus it will be
seen that by turning the wheel 44 to the
proper position to open the valve within
the air conducting pipe 42, the air from the
storage tank 32 will be admitted to the air
niotor 18 to operate the latter and thus start
‘the rotation of the engine shaft 2 by means
of the gears 16 and 9, the drive shaft 4 and
- .the gears 10 and 3, while the air pump re-
.. mains inoperative.
40 When the engine is in motion and_ the
. storage tank is full or when it is desired for
any reason to render the entire starting
" mechanism inoperative, the button 45 is
- pushed inwardly to its fullest extent anid the

80

40

56: curved end of the locking lever 49 engaged

«within the circular adjusting channel 48
~ locking the drive shaft 4 in its innermost
position. with the gear 9 disengaged from
the gear 16, the gear 10 disengaged from the

80 wide gear 3 and the bevel gear 11 thrown’
away from the bevel gear 14, thus prevent--

jug rotation of the shaft 4.
It will be understood that at any time the
- pressure of compressed air within the stor-

"0_5 age tank becomestoo great, ‘the blow-off or

e

By locking the drive,
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safety valve 39 will be automatie“ally oper-

ated to allow the proper quantity of air to-

escape from said tank. .
Tt will thus be seen that I have provided
an engine starter of improved and novel

“construction, and operation and one whieh

will be highly efficient and effective in the
performance of its duties. :

Tt will alse be evident that a hose may be
connected directly to the pump or to the
storage tank and properly connected with a
tive for the purpose of inflating the latter.

What T claim is:—" :

1. An engine starter comprising a-drive
shaft having gears near its opposite ends,
one of said gears being adapted to be en-
gaged by a gear operated by a motor, a mo-
tor having a gear for engagement with said
gear carried by the drive shaft, an engine
shaft having a gear to be'engaged by the
gear near the opposite end of the drive
shaft, an air pump, and connections between
the drive shaft.and.pump. ;

9. The combination with an engine shaft,
of a drive shaft, connections between the
engine shaft and the drive shaft, an air
pump.and astorage tank,connections between
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the drive shaft and the pump for operating .

the latter, connections between the pump
and the storage tank, an air motor, connec-
tions between the storage tank and the air-
motor, and means for shifting said drive
shaft and conrections for disconnecting the
drive shaft and pump and connecting the
drive shaft with the air motor to start the
engine. - ; .

3. The combination with an engine shaft,

of a drive shaft, a pump, connections be-

tween the drive shaft and the pump, a:stor-
age tank connected with the pump, bearings
for said drive shaft, said drive shaft be-
ing slidable longitudinally within the bear-
ings to various positions, means for lecking
the drive shaft in position within the bear-
ings to-connect the driven shaft with the en-
gine shaft and with the pump to compress
and pump air into the storage tank to be
used for starting the engine. - B

4. An engine starter comprising  com-
bination with an engine shaft, of & drive
shaft, a storage tank, an air motor, connec-
tions between the storage tank and the air
motor, means for coritrolling the supply of
air from the storage tank to the airv motor,
said drive shaft being movable tongitudi-
nally, gears carriedd by the driv. shaft, a
gear upen the motoy shaft, a gear upon the
engine shaft, and means for locking the

‘drive shaft in position with one of its gears
“engaged with the gear carried by the motor

shaft ot with the other of'its gears in posi-

tion with the gear of the engine shait to

start rotation of the latter.
5. A device of the class described compris-
ing the combination of a motor shaft hav-
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‘li_ng' a gear Wheel, a
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drive shaft having a gear
wheel adapted for engagement at times
with the gear wheel carried by the engine

- shaft, said drive shaft having a second gear

10

. nected with.. the pump, :
- nected with the storage tank, the shaft of
. wheel, the secd
Y

wheel spaced from the first gear wheel, a
bevel gear upon the drive shaft, a pump

having a piston, a bevel gear connected with

bevel

the piston, the gear carried by the

drive shaft being adapted for engagement

at times with the bevel gear connected with
the piston of the pump, a storage tank con-
an air motor con-

the air motor having a gear
ond gear wheel carried by the drive ‘shaft

being adapted for engagement at times with-

. the gear wheel carried by- the motor shaft,
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- said drive shaft being movable longitudi- |

nally and means for locking the drive shaft
in operative or inoperative positions,

6. A device of the class described compris-
ing the combination of a motor shaft hav-
ing a gear wheel, a drive shaft having a
gear wheel adapted for engagement at times

~with the gear wheel carried by the engine

-gear wheel carried

8

shaft, said drive shaft having a second gear
wheel spaced from the first gear wheel, a
bevel gear upon the drive shaft, a pum

having a piston, a bevel gear connected with
the piston, the bevel géar carried- by the
drive shaft being adapted for engagement at
times with the bevel gear connected with

_the piston of the pump, a storage tank con-

nected with the pump, an air motor con-
nected with the storage tani, the shaft of the
alr motor having a gear wheel, the second
by the drjve shaft being
adapted for engagement at {imes with the
gear wheel carried by the motor shaft, said
drive shaft being movable longitudinally,
and means for locking the drive shaft in op-
erative or inoperative positions,

In testimony whereof T have signed my
hame to this specification in the presence of

| two subscribing witnesses.

JOHN D. KNEEDLER.
Witnesses: ,
* C. A K~ErpLER,
Brancue I. Stewagr.
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