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To all whom it may concern:

Be it known that we, WiLiam G. BLacx
and Erasrus R. Sw Jomx, citizens of the
United States, residing at Pittsburgh, in

Penn-

the county of Allegheny and State of 1
sylvania, have invented certain new and use-
ful Improvements in Ingine-Starters, of
which theMfollowing is a specification.

Our invention consists of an improve-
ment in starting mechanism for explosive
engines and it has in view to provide means
for imparting rotation to the main shaft
of the engine, in lieu of the usual cranking
mechanism commonly employed, in automo-
bile and other similar motors.

The mechanism comprises a fluid actuated
wmolor, preferably operable by compressed
aiv, adapted to be geareill with the main
shaft of the explosive engine through the fly
wheel or any suitable gearing connected
{herewith, or with the main shaft. Said
motor is suitably mounted for gearved en-
gageent with the main shaft and disen-
gagement  therefrom, provided with auto-
matic release mechanisi, in the construction
shown, and includes a pumping device op-
erable from the main engine for storing
fluid pressure, as air, in a storage tank.

One preferred arrangement of the appa-
ratus, together with vavious features of ac-
companying detail construction and equip-
ment, is itlustrated in the drawings, in
which—

Figure 1 is a view in side elevation of the
po xer equipment of an automobile provided
with our improvement.
view showing a hand operated lever for ac-
tuating the adjustable frame. Fig. 2 is o
cross sectional view, indieated by the line
IT. IL. of Fig. 1. Figs. 3 and +ave enlarged
delail views in side elevation and plan re-
spectively, of the actuating motor for the
nain engine shaft. Tig. 5 is an enlarged
face view ol the interior of the mechanism
embodying the driving pinion ol said motor,
ilustrating the automatic release nieehia-
nism.  Fig. 6 is a vertical sectional view on
the line VI V1. of Fig. 5. Tig. 71is a plan
view of Iig. 1. Tigs. 8 and 9 ave dingram-
wabic detail views illustrating belt driven
and friction driven mechanism for trans-
witting motion frem the starting wotor to
the main shatt,

in (he drawings,

9 pepresents the usil

Iig. 1# is a detail,

eylinder of an explosive engine mounted
apon the customary crank ecase 3 and pro-
vided with the usual supply, exhaust and
water circulution connections, ete., and the
main shaft 4 having the usual fly wheel 5,
and any suitable cluteh mechanism  for
transmission of the power to the driving
axle of the vehicle. The fly wheel 5 or
shatt 4 is provided with a gear wheel 6, or
a series of teeth corvesponding thereto, for
the purpose of transuntling motion there-
through to the main shaft. The adjustable
frame 7, of any preferred ~onstruction or
design, is suitably mounted, as by a piv-
otal Dbearing 8, on a supporting bracket 9

connected - with the chassis frame work.
whereby the frame 7T may be adjusted toward

and from the gear 6 of shalt 4. Mounted
on frame 7 is the supplemental or secondary
starting motor, which may conveniently con-
sist of a pair of fluid actuated eylinders 10.
The pistons of said cylinders are connected
through connecting rods 11 and cranks 12
with a shaft 13, mounted in bearings in the
frame 7. Secuved to shaft 13 is a pinion
14 which, by the motors 10, is actuated,
apon admission of fluid pressure thereto, to
votate the shaft 4, when, by the usual igni-
tion equipment, the main engine is sct iuto
operation. Pinion L+ is so designed and
combined  with auntomatically releasable
cluteh mechanisin that when shaft 4 is set
into action abt a faster speed, it will rotate
pinion 14 loosely avouud driving shaft L5,
For such purpose pinion 14 s volatably
mounted around a cenlral hub 15 which 15
keved to shaft 13 and provided with side
plates 16, 16, secured to sald b by bolls
17, and between said side plates {he pinion
14 is rotatably wmounted. The hub 15 15 pro-
vided with one or more pawls 18 pivotally
mounted at 19 and normally thrown oul-
wardly by suitable springs 20 info opera-
tive engagement with a sevies of ralehel
abittments 21 arranged annularly of the in-
terior of pinion L By such construction,
when the hub 15 i actiated by shafl 13 of
the supplemental wetor, the pinion 14 will
drive pinion 6, imparting the desired ro-
tation {o fly-wheel 5 and shaft L.

UTpon ignition oceurring in the main eylin-
ders 2. main shaft +will be driven in the
nanal way, wherehy pinion H it actuated al
a Faster speed ihan e due to the maotor
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10, will mereély slip around over the pawls
18. Frame 7, being adjustable by the means
Tereinafter described, may then be adjusted
“to throw the teeth of pinion 14 ont of mesh

5 with the teeth of gear 6. :

Fluid pressure for driving the supplemen-
tal motor$ 10 is stored in a suitable storage
‘tank 22 mounted in any suitable location, as
underneath the chassis, and from said stor-
age tank by connection 23 and flexible hose
copnection 24, fluid pressure is communi-
cated 1o the valve chest 24" of motors 10,

Tnserted in the line of pipe 23 is a con-
trelling valve 25 having an operating handle
96, suitably located at any convenient point,
as below the driver’s seat, for opening and

closing comimunication to e starting metor.

A branch conneection 27 with valve 28 may
be led off from the supply pipe of tank 22,
as indicated, for the purpose of furnishing
fluid pressure for any other use, as fer in-
flation of tires, etec.

Storage tank 22-is charged from time to
time by a pump 29, mounted on frame 7 in
any suitable manner, as by pivotal bearings
30, the plunger of which pump is actuated
through. a plunger rod 81 and a crank or
cranks 32 mounted on driving shaft 33 hav-
inga pinion 34 in intermeshing engagement
with pinion 24. Connection from pump 29
is-by pipe 85, connected with the pump by a
picce of hose 36, if desired, at one end, and
at the other end through suitable check
valve 864, with pipe 87 leading through valve
38 to tank 22. "It will be understood, how-
ever, that ‘tank 22 may, if desired,” be
charged in any other suitable manner, as by
an independent stationary pump, or a pump
mounted on the vehicle and .operated by
means independent of.the starting motor.

Interposed in the line of pipe 35 is a two-
way valve or cock 39 mounted on the dash-
hoard 40 of the vehicle and provided, on the
inner side of the dash, with an operating
haidle. or lever 41. A pressure gage 42,
also preferably mounted on the inner face
of-the dash, is conmected by pipe 43 with
the tank 22, whereby to indicate the pres-
sure therein at all times.

When it is desired to charge the tank,
two-way valve 89 is thrown to régistering
position. and pump 29 is driven from the
main engine through pinion 14 and gear 34,
pinion 14 in such case operating Tnerely as

i

5 an idler and-slipping around ity pawls 18
withett affecting the motor 10 and 1ts parts.

~Tn such case commumnication to such motor is
ordinarily-cut off by vilve-25. . Tank 22 be-
ingZcharged to the desired limit, as indi-
cated by gage 12, two-way valve 39 may
then be ¢lcsed, opening communication to
the atmosphere through exhaust port or con-

nection 44, “Tikewise; in the ordinary. oper-|

ation of the mofor in starting, compression
voft air through pump 29 will unerely have

1,066,985

outlet to the atmosphere through valve 39,
so that it is in no way subject to back pres-
sure during the starting operation. ,

The adjustable frame 7 is actuated by any
suitable mechanism, as a flexible eonncction
45 passing over a sultable guiding sheave
wheel 46 to an operating lever 47. Said
lever may bLe a foot lever, as indicated in

‘Fig. 1 provided with a pedal terminal 46

and suitable locking or arvesting latch 49,
arranged to hold the lever in either position,
or may, if desived, be a hand lever 47* con-
nected with the flexible connection 45, as
in Fig. 1o By said mechanism, or any
equivalent means, frame 7 may be drawn
down to bring the teeth of pinion 14 into
intermeshing engagement with the teeth of
gear wheel 6, sufficiently long to turn shaft
4 to start the eéngine. Upon releasing the
lever 47 or 472, the ffame 7 and pinion 14
may be raised out of such operative position
by any siitable means, as a tension spring 50.

‘While the gearing arrangement embody-
ing gear 6 and pinion 14 are capable of giv-
ing good Tésults, it will be obvious that mo-
{ion may be imparted to the main shaft of
the engine by any other suitable mechanism,
as a belt 51 passing around and driving the
pulley 6* on shaft 4* of the main engine, as
in Fig. 8. Belt 51 is normally slack and is
thrown into driving engagement with said
pulleys by a tightening pulley 52 mounted
on lever 53 and-eperable by connecting rod
54 from a suitable.lever device within easy
reach of the-epcerator, in the samme manner
as lever 47 or 47 It will be understood in
such case that the frame carrying the.auxil-
iary motor may be stationary and that the
pump 29 may alse be stationary and geared
with shaft 13 by intermeshing gears or oth-
erwise as preferred.
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Tn Fig. 9, we show a further modified ar-

rangement for imparting movement from
the starting motor to the main engine em-
ploying a frietion wheel 14 adapted to be
thrown into and out of engagement with

110

the face of a friction-actuated pulley or:

wheel 6" mounted on main shaft 4" and op-
erable by a suitable lever 53" and connecting
rod 54° in the same manner as above de-
sceribed. .

The construction and operation of the in-

vention will be réadily understood from the:

112

foregoing description. - The starting mecha-

nism is comparatively simple in construe-

‘tion and very compact in design so as to be

readily installed without disturbance or
change in location of the other portions of

“the regular equipment.

The advantages of the invention will be
readily appreciated-by all those-familiar
with the.use of auiomobiles or other uses of

120
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explosive -engines. The facility of 1!1%!,1!):,;,,_.,

taining a-supply of compressed air at all
times greatly contribules’ to the efficiency
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and availability of the invention, and in its
entirety, the mechanism possesses advanta-
geous Teatures which add to the convenience
and ease of operating motors of this type.

Having described our invention what we
claim .is:

1. The combination with the main shaft
of an explosive engine, of a starting motor,
gearing adapted to communicate motion
from said motor to the main shaft, a stor-
age tank communicating With the said aux-
iliary motor, and a pump adapted to be
geared with said main shaft through the
gearing of the starting motor for chargiug
said tank; substantially as set forth.

2. The combination with the main shaft
of an explosive engine, of a starting motor,
a pumnp, gearing arranged to transmit mo-
tion from the starting motor to the engine
shaft and from said shaft through the motor
gearing to the pump, means arranged to
adapt said gearing to operative relation, and
means providing for automatic disengage-
ment between the starting motor-and engine
shaft upon independent action thereof, sub-
stantially as set forth.

3. The combination with the main shaft

of an explosive engine, of a starting motor, -

gearing a.ran_ed to transmit motion from
the starting motor to the engine shaft; a
storage tank, a pump therefor, and actuat-
ing mechanism for the pump in driving en-
gangement with the gearing of the starting
motor, substantially as set forth.

4. The combination with the main shaft
of an explosive engine, of a starting motor,
a pump, gearing arranged to transmit mo-
{ion from the starting motor to the engine
shaft and from said shaft through the motor
gearing to the pump, and an adjustable
frame for the starting motor arranged to
effect engagement and disengagement of
said gearing, substantially as set forth.

5. The combination with the main shaft
of an explosive engine having a gear wheel,
of an adjustable frame, a pump and gear on
sail frame, and a starting motor thereon
having gearing adapted to intermesh with
sajd gear wheel and with the pump gear,
substantiatly as set forth. ‘

6. The combination with the main shaft

of an explosive engine having a gear mem-
ber, of an adjustable frame, a punp and its
gear and a starting motor on said frame, and
a driving pinion and escapement mechanism
operable by said starting motor and adapt-
ed to intermesh with the engine gear and

with the pump gear, substantially as. set

torth. ) ‘ , ‘

7. The combination with the main shaft
of an explosive engine having a gear wheel,
of an adjustable frame, a motor thereon, a
shaft geaved with said motor provided with
o surrounding  loosely rmounted pinion,
ratchet and pawl mechanism arranged (o

a8

transmit motion from the shaft to said
pinion and to permit of frec movement of
the pinion at a faster speed than said shaft,
a pump geared to said pinion, and means for
adjusting said frame, substantially as set
forth.

8. The combination with the main shaft
of an explosive engine having a gear wheel,
of an adjustable frame, a motor thereon, a
shaft geared with said motor provided with
a swrrounding loosely mcunted pinion,
atchet and pawl mechanism arranged to
transmit motion from the shaft to said
pinion and to permit of free movement of
the pinion at a faster speed than said shaft,
a storage tank connected with said motor,
and a pump geared with said pinion and ar-
ranged to charge said tank, substantially as
set forth.

9. The combination with the main shaft
of an explosive engine having a gear wheel,
of an adjustable frame, a motor thereon, a
shaft geared with said motor provided with
a surrounding loosely mounted pinion,
ratchet and pawl mechanism arranged to
transmit motion from the shaft to said
pinion and to permit of frec movement of

70

75

80

90

the pinion at a faster speed than said shaft, .

a storage tank connected with said motor,
a valve adapted to establish communication
from the tank to the motor, and a pump
geared with said pinion and arranged to
charge said tank, substantially as set forth.

10.” The combination with the main shaft
of an explosive engine having a gear wheel,
of an adjustable frame, a motor thereon,
a shaft geared with said motor provided
with a surrounding loosely mounted pinion,
ratchet and pawl mechanism arranged to
transmit motion from the shaft to said
pinion and to permit of free movement of
the pinion at-a faster speed than said shaft,
a storage tank connected with said mator,
a pump geared with said pinion and con-
nected with said tank, and o valve inter-

95
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posed between the pump and tank adapted

to open communication from the pump to
the tank or to the atmosphere respectively,
substantially as set forth.

11. Tn o motor propelled vehicle, the com-
bination with the motor shaft and a gear
thereon, of a starting motor having a pinion,
an adjusiable frame therefor, a storage tank
counected with the-starting motor; a pump
mounted on said frame, geared with the

pinion of the starting motor and connected

with the storage tank, a lever, and means
connecting sald lever with the adjustable
frame, substantially as set forth.

12. In an engine starter, the combination
of o main engine shaft having o gear wheel,
an adjustable frame, a starting motor and
pump thereon, gearing adapted to place the
engine gear, motor, and punp in driving
engagement, a storage tank, a conneetion be-
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tween the pump and said storage taunk -em-
bodying a two-way valve and a ‘cheek v alve,
and a connection between the storage tank
and the motor embodying a conuolhng

al\ e, subbtantlally as set forth.
In an engine starter, the combination

,of (;, main engine shaft hfnmo a gear wheel,
an adjustable  frame, operatlng mechan,ism‘

for said frame embodying a foot lever, a

‘starting motor and pump thereon, gearing

adapted to place the engine gear, motor, and

- pump in driving entrarrement a sterage tank,

a connection between the pump and szud

stornge tank cmbodying a two-way valve

and a check valve, and a connection between 15

the storage tank and the motor embodying
a controlling valve, substantially as set forth.

In tcstlmonv whereof we ‘hercunto affix
our 1trn‘1ture's in the presence of two wit-

nesses. _
WILLTAM G. BLACIK.
ERASTUS R. ST. JOIIN.
Witnesses: ’

C. M. Crargs,
Frrpk. STAUB.

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




