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To all whom it may concern.:

Be, it known that I, Grecory J. SPOHRER,
a citizen of the United States, residing at
Franklin, in the county of Venango and
State of Pennsy]x ania, have mvented Cer-

oine-Starting Devices, of which the follow-
'1110' 1S a SpPC]ﬁCdtl{}n leference hemﬂ' had {0

the accompanying drawings.

This invention 1e1ate% to IpProv ements in
engine starting devices and more particu-
larly to a device adapted to be operated by

means of compressed air and constructed

and arranged upon a motor v ehicle to impart

the mltnl movement to the engine shatt.

“Another object resides 1n the provision of

a device of the above ChdI‘d(‘tﬁl lewh 18 eX-

“tremely simple, positive in its operation and |
may be actuated with a minimum expendi-
ture of power.

A still further QbJect o:t the invention re-

“sides in the provision of a double acting
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foot opelaied valve ‘connected to and co-

operating with a valve arranged upon the
piston cyhndu to control the admlss]on and

exhaust of the actuating fluid to said cyl-
inder.

A still further object of the invention is to |

provide a reciprocating piston geared to the
motor shaft, and means automatically oper-
ating to eliminate possible breakage of the
p.;u‘t% after the completion of the effective
stroke of the piston, in the event that the
shaft should * back lick ” or retrograde.

With the above and other objects 1n view,
the invention consists of the novel features
OFf constmctmn combination and arrange-
ment of parts Tereinafter fully deseribed
and clatmed, and iltustrated 1n the accom-
panying drawings, 1n which-—

Iigure 1 1s a side elevation of a device
Cﬂﬂ*—:il ucted 1n accordance with the present

invention: Fig. 2 1s an enlarged loﬂfrltudmfl]

49 15 an end elevauon thereot; and Fig. 4 1g a
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section through the piston cylmdel ; 1410 3

detail fr: anmentaw' elevation qhmﬁnn the
ratchet engaging doas foi locking the gear
on the engine shaft in their elevated or in-
operative pOt:;lthIlb at the end of the mward
or reverse stroke of the piston. '
The present 1nvent1fm 1s more particularly
related to engine starting devices of that
character employing. a mov&ble rack which

rotate said shaft n one dlleatmn of move-

ment of the 111(;11 Jnd thereby 1mpart the

“imtial 1mpulse to the engine, and embodies
in 1ts construction 11111)10‘&"6(1 means for con-

trolling the operation of the movable piston

W helebv the device 15 rendered very positive
tain new and useful Improvements in En-

- — = m—— Lo S L —— T T
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rod T extends, the

17.

in its operation, the invention also indéluding
other features of construction
numerous deficiencies common to this class
of automatic engine starters are eliminated.
With the above ends in view, [ provide the
piston cylinder 5 in which 2 reciproeating
piston 6 is arranged.

one end of the eylinder. A head 8 1s secured

| upon and dowa the other end of the cylinder

5. A valve 9 is arranged upon the forward

60

wher (,bY -

85

| The piston rod 7 EASll
secured to the piston 6 and extends throngh

70

end of the piston wlm(lm through which the * -

valve mémber 10 -heing
normally seated by means of the spring’ 11

The valve stem 12 is connected to the mem-
i ber 10 and 1s verticallv movable 1n the Tateral

70

extengion or en]arﬂement 13 formed on the -

cylinder head 1n the wpper end of which the

valve is arranged. The lower end of the
stem 12 is enlar ued m diameter as mdwated
at 127 and . lﬂ% its extremity -rounded:

30

spherically formed for engagement upon 11*-'-"'

r1b 14 formed upon the mowl)le piston rod
7. The port 15 of the valve 9 is connected
by means of the pipe 16 with the inlet port

With this pipe, approximately inter-

85

mediate of the inlet and outlet ports, thb exﬁ-' '?

haust pipe 18 1s connected. -
The piston -6 is adapted to be reciproc: ated

in its eyiinder 5 by means of compressed

air or other actuating fAuid wlhich 1 con-

any convenient place upon the frame of the
machine.
fluid to the piston cylinder is contr olled
through the medium of a double acting foot

oper: ated valve 20. This valve as 1Hmt1¢1{eﬂ
in the accompanying drawings, includes the
casings 21 which are imntegr: clHV or otherwise
connected togethor and  have | plugs 22

The admission of the actiwting. .
9

90

taindd 1in a tank or reservoir 19 mounted

160

threaded thermn 10 recerve one end of the

valve springs 23.

These springs normally
act to vetain the valve members 24 upon

their seals. . The valve stems 25 are verti-

cally movable and are adapted to be engaged
and actuated bv means of an n-_,-:‘ﬂ]&t(}:ry arm
or bar 26 which is pivotally mounted upon

108

“the bottom of the connection hétween' the
co-acts with a gear on the engine shaft to

t

valve casings as indicated at 27:+The endq
of this oscillatory bar are formed W1th Seml-

119
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- between said valve
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end to the bar 26 as designated at 31.

‘the forward end of the eviinder

386 also connects the air tank

“hausted.

2

circular en]arn'ements 98 which bear upon
the ends of the valve stems 95. This bar 206
1s moved through the medium of a foot rod
29 provided with a tread plate 30 on its up-
per end and pivotally connected at its other
A
spring 32 1s arranged upuu the foot rod 29
and 15 disposed between a collar 83
the valve casings. The foot rod 92 G\lvnda
through suitable openings in the up per and
lower connecting bars of the valve casings.

LThe spring 32 nommllv acts to engage one

b I g

. end of the oscillatory bar 26 with the stem

of one of the valves 24 to unseat &aid valve.

This valve case is connected by means of the
exhaust pipe 18 with the pipe 16 hereinbe-
fore referred to and conducts the ar ex-
hausted from the piston 5 in the inward or
reverse stroke of said piston from whenee it
1s exhausted to the atmosphere through the
port 34 1 the valve cast which is disposed
below the weatl of the valve member 24, The

|

other valve case 21 13 connected by means of
mediam of a helical spring 47 which is ar-

the pipe 85 at a point below the valve mem-
ber, with the valve 9 which 1s arranged on
b oand 1s

A pipe
19 with sud

valve case above the walve member. The
stem of the exhaust valve 1s of less leneth

adapted to supply air to said valve.

than that of the inlet valve wherehy, when

the foot rod 29 is depressed. the valve mem-
ber 24 of the exhaust will be seated before
the 1nlet valve member 15 raised from its
seat to pernnt the passage of compressed ain
from the air tank to the cvlinder vatve 9
through the medium of the conneeting pipe
35. The valve member 10 1s antomatic: ally
ralsed from its seat to open communication

alve stem
in the reverse or inward movement of the
piston. The piston cylinder is provided. in
its forward end with an exhaust port 57
which opens when the piston 1s at the ex-
treme end of 1ts forward movement and

after’ the valve 10 has been seated so that a

alr behind the piston 1s ex-
Pressnre 1s not applied upon the
foot rod 29 until the piston has completed

portion of the

ts inward stroke and the air has been ex-

 h wisted from behind the piston through the

00

60

65

der side with the rack feeth o
14 on said piston rod is disposed in a longi-
tudinal channel or groove 33 provided in the |

pipe 18 and the normally open exhaust valve
of the double acting foot valve 20. As the
compressed air is admitted throngh the eyl-
inder valve 9 to the rear end of said cylin-
der, the piston is moved forwardly and the

rod 7 thereof projected through the forward '

end of the cylinder.
The piston rod 7 is provided upon its un-

fixed-
on said rod and the lower connecting bar of

and the rear end of the
piston cylinder, by means of the rib 14 which
engages the lower end 127 of the

;md the rib |
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lateral extension 18 of the forward cylinder
head. The rack teeth 37 on said piston mesh
with the teeth of a gear 39 which is loosely
mounted upon the engineshaft40. A ratchet

41 15 keyed upon said shaft adjacent to the 76

oear 39 and upon one face of said gear a cir-,
cular plate 42 1s arranged, said 1}L1te belng
provided with ribs 43 for engagement 1n the
orooves 44 1 the face of the ogear. This

i.

p]lt(, has mounted upon its other face at 75

dimmetrically oppostie points the dogs 45

which are normally and vieldingly held in
engagement with the teeth of the ratchet 41
by means of suitable leaf sprines 46 which
are fixed at one of their ends to the gear
plate 42. These dogs 45 are adapted to lock

the gear 39 upon the engine shaft to rotate

«aid shaft in the forward or outward move-
ment of the piston rod through the medium
of the co-engaged gear ioeth and the rack
teeth 87, At the end of the outward or
effective strolke of the piston, said piston is
reversed or returned to its normal position
at the mmner end of the eylinder through the

ranged upon the engine shaft 40 and has one
end fixed to the gear 89 and its other end to
one of the ]]O.l]‘lnﬂh or supports 48 which are
formed upon the ends of arms 49 integrally

formed upon the extension 13 of the cylinder
head.

In order to obviate hability of breakage
of the parts by retrograde movement of the
engine shaft when the piston has completed
it inward or non-effective stroke, I provide
the Lifting elements 50 whieh are prvotally
monnied as mdieated at 51,1n longitudinal

slots or recesses formed in one of thu bear-

imgs -8, These lifting elements ave normally

Theld in position in snid orooves with their

free ends disposed upon opposite sides of the
wtehet 410 by means of the leaf springs 52

which are secured at one end to the bearing

18, In the ontward or effective stroke of the

piston when the gear 39 is locked upon the

cngine shaft, the dogs 45 engage under the
free ends.of the 13 itm o elements 50 and move

the same against the “tension of the Springs

59, said dogs retaining their positions 1n

| 1(}(*11011 cngagement wﬁh the 1‘ﬂtchet In the

reverse movement of the gear caused by the
unwinding of the spring f17 the dogs move
1dIv over the ratehet teeth and over {he free
ends of the 1if ting elements 50, said elements
throwimg the doﬂs outwardlv When the
piston 6 veaches the limit of its inward

‘movement, said dogs ave disposed in the posi-

tions indicated mm Iig. 4, wherein they are
shown arranged upon the ends of the ele-
ments H0 Onhlelv ont” of contact with the
ratehet teeth., Tt will thus be seen that 111
hﬁ cvent that the engine ahaft sh-:mld acci-
Jentally “back kick ” or rotate in a l'everso

~direetion, the gear and p]{lte 49 will remain

stationary on said xhaft, the 1‘;1.’cchet 41 dlone
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“eonirol of the operator,
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turning with the same. In this manner the

_po&slbi ity of damage 01'-1)19‘11{:,1ge of the

arious ¢lemerits is avoided.

From™ the foregoing 1t is believed tlm‘r
the construction and operation of my 1mn-
proved engine st ntlnﬂ' device will
thoroughlv understood.

The Illﬁ(:h:llll‘-»lll is at all times under the
the double acting
volve 20 being arranged in-a convenient posi-
{ion upon the dash board of the machine for
eigagementt by the foot of the operator. The
engine may l}o easily ind mickly started

‘without requiring lnmﬁf} ]e"u(, his seat.

“The invention is also extremely ptmtlw

and! relinble in pr actical use and Ly provid-

ing® the arrangement of parts as above set
f(grih many serious defects which have

Teretofore existed in (1@1:’1(2@% of this cl.aracter

are climinated, |

While T have shown and de%onhod the
preferred eonstruction of my invention, it
will bhe understood that the deviee 1s sus-
coptilila of a great many minor modifica-
tions without ﬂepﬂrtmn from the essential
feature or sacrificing any of the advantages
thereof. . - |

Having thus described the invention what
is claimed i 1S :—
1. In an mwme starting device, the com-
and a  piston
maunted to reciprocate therein, of a gear

loosety -mounted on the cngine %haft a rod

extenduw from the pmton through one
end of  the eylinder having ack
formed therecon for {*nﬂauemmt w1th the
teeth of said gear, a
cylinder, means arried by the piston rod to
engage and open said valve 1n the move-

'_ﬂwut of the piston in one direction, said eyl-

inder having an exhaust port at its other

ensl, an aiy %npplv tank (6 supply air to said
evlinder valve, and menns under the control
of the operator to admit air throngh said

valve t{} one end of the evhinder to move the
piston in one direction and rofate the engine
shaft, suclhh means nmnmllv mlmuaimn air

from thv same end of the ¢ ‘,']1111[(‘1‘ 111 the i'e-

FEISL movement of the ];Mmz

In an engine starfing doviee. the com--

lmmtmn with a evlmder and a piston moiunt-
ed to reciproeate therein, of a gear loosely
1'nmmtwl on the engine she Y ) NI md oxtend-
ing from the ];Mun (hrough one end of the
('Vlmflu and ]1”tmn el teeth  Tormed
thereon eneagIng with Hw OeAr {uth Means
for Tockiag the gear upon, the vnumt* shaft
to rotate ‘-l!{I *-wlmft I one :lnuimn Of Move-

inent of the piston, a spring seated vaive
“arranged inoone end ol

[ the eviinder, means

arried by the ;JM-:m rod 1o aulomatio: Hy
open satd valve i the cffective stroke of the
piston, the other enel of i eviinder havs
mg an exhaust port (herein. a connection be-
fween s

L

be

Ceonnection hetween said  ports,

teeth

1Im in one ene ot the

dogs 1 the

w1 vaive and the {\.hllhi port of

the ('thder. a double foot operated valve
normally open to said exhaust port,
operation of said v: alve ¢losing the exhaust

the

and opening communication with the evlin-
der valve, and a supply tank connected to
said foot operated valve to supply pressure
fluid to the eylinder valve. o

3. In an engine starting device, the com-
hination with 2 cvlinder and a piston to
reciprocate therein, of a cear loosely mount-
el -on the engine shaft. a piston rod con-
nected to the ])Muu and 11.1\111“
to engage the teeth of said gear, means for
locking the gear on the engine shall In one

Jirection of movement of the piston rod tn
rotate said shaft, a spring seated valve a

ranged 11 one S of said cvlinder, 11(1111:-;
carried by the piston’ rod to autnnmtlm]l}r
open said valve and hold the same open
during a portion of its effective strbke, said

(“.]ll]d(}}' having amr exhaust port in its for-
ward end which is opened after the closing.
of said valve. said evhnder also having 2 -

port communtcating with the valve (:h.;unbel.
- 90

and an exhanst pmt in its opposite end, a
a supply
tank, a pair of foot operated valves, a_con-
nection between one. of sald valves and the
pipe connecting sald ports, said. valve hav-
Ing an exhaust port and being normally
open to exhaust amr from one (,nd of the
evlinder, a connection between the other of
suidl valves and the cylinder valve, a connee-

tion between said valve and the air supply
tank, the opening of said latter vilve to

admit air through the cylinder. valve to the

8

racl teeth
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95

100

rear end of” the cyhndu‘ simmiltancously - -

closig cormmunication between the other of
..ml valves and the exhaust. =
In an engine starting dwmg the-com-

lml m{m with a cylmr]er 'ﬁnd a 1)1th11 mount-

od to reciprocate therein, of a gear Toosely
mounied on. the engine %haft 2 reod  con-
nected to saud [)l%tf}ll havmtr rack taeth

formed Thereon - to engage with the gea.r‘

lcoth, a ratchet keyed upon. said shaft,

plate arranged upon one face of the <r9¢11‘ '-
dogs pivoted upon
satd plate at diametri 111\, opposite points
vieldingly held 1 enengement with the teeth

:md 1111(‘([ thereby,

105

110

115

of the ratehet to loe ]{ the gear on sald shaft

in one direetion of mmmmult of the. piston
rod wherehy the engine shaft 1s rotated,

pivotally  mounted clements having their
free onds disposed adjacent to the. ratched
adapted to be engaged and moved by said
Aoctive stroke of the piston,.
suidd elements at the end of the reverse stroke

of the piston moving the dogs and support-

of the ratchet %uh%t;mlmﬂy as and fm' the
])m pose spectfied.
[n an engine starting devue, the com-

lmmlmn with a eylinder and a piston mount-

ed o rec I[}l{}{‘iltt/ therein, of a gear lomely

120

Jing the same out of contact with the teeth 125

130
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mounted ‘on the engine shaft, a rod fixed
to the piston having rack teeth formed
thercon for engagement with the gear teeth,
a ratchet keyed upon the shaft, a plate car-
5 vied by the gear, pivoted dogs arranged on
said plate at diametrically opposite points

normally and yieldingly held 1n engagement

witli the ratchet teeth to lock the gear on
the shaft whereby said shaft is rotated in
10 one direction of movement of the piston,
and oppositely disposed spring held ele-
ments pivotally mounted at one of their ends

and disposed at their other ends on opposite
sides of the ratchet, said members mMmoving
the dogs out of contact with the ratchet 15
teeth at the end of the reverse stroke of the
piston, substantially as and for the purpose
specified.
In testimony whereof I hereunto affix my
signature in the presence of two witnesses. 2¢
GREGORY JOHN SPOHRER.
Witnesses: -
Joun E. Frrxey,
Hucnx Reouy.
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