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UNITED STATES

PATENT OFFICE.

ROBERT T. FOSTER, OF SEATTLE, WASHINGTON.

STARTING DEVICE FOR AEROPLANE ENGINES.

1,417,508.
‘ Application filed May 10,

“Todllwhom it hzby coneern:

Be it known that I, Roperr T. Foster, a
citizen of the United States, and resident of
the city of Seattle, county of King, and
State of Washington, have invented certain
new and useful Improvements in Starting
Devices for Aeroplane Engines, of which
the following is a specification.

This invention relates to improvements in
starting devices for internal combustion en-
gines, and more particularly to a device for

. starting, or cranking the engines of aero-
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planes or the like; the principal object of the
invention being to provide a portable, elec-
trically driven device of this character, com-
prising a cranking shaft, having telescop-
ing sections that may be extended and re-
movably attached to the propeller of an
aeroplane, and may be driven to effect start-
ing of the aeroplane engine, and which will
automatically detach itself from the propel-
ler after the engine has been started.

Tt is also an object of the invention to
provide a device of this character compris-
ing a cranking shaft that is'mounted upon a
tiltable base member that may be adjusted
to permit the shaft to be extended in various
directions and at different elevations, so that
it may be applied to one or more engines on
the same aéroplane without re-setting or re-
locating the vehicle on which the starting de-
vice is supported. ‘

It is also an object of the invention to
provide governor mechanism on the start-
ing shaft that is operable to effect the auto-
matic release of the shaft from the aero-
plane member when a certain driving speed
has been attained, and to provide a circuit
control switch for the motor which operates
the starting shaft which will be actuated by
the shaft when released to open the eircuit
to the motor. . '

It is a further object of the invention to
provide novel means for elevating and ex-
tending the sections of the starting shaft in
the different directions, and to provide
means for retaining the shaft at any adjust-
ed position. B o

In accomplishing these and other objects
of the invention, I have provided the im-
proved details of construction, the preferred
,forms of which are illustrated in the accom-
panying' drawfings, wherein— :

Figure 1 is a side elevation of a starting
device constructed according to the present

Specification of Letters Patent. ~Patented May 30, 1922,

1920. Serial No. 380,111.

invention; showing the cranking shaft ex-
tended. ‘

Figure 2 is a longitudinal sectional view
of the same..

Figure 3 is a plan view of the adjustable
platform whereon the cranking chaft is
mounted, showing the push rod and guides
used for extending the shaft sections.

Figure 4 is a detail sectional view, illus-
trating the locking dog which holds the
shaft sections extended, and the governor
mechanism which actuates it from locking
position.

Figure 5 is a view illustrating tLe manner

in which the clutch head is applied to an
aeroplane propeller for starting the aero-
‘plane engine. _
Referring more in detail to the several
views of the drawings wherein like reference
numerals designate like parts, 1 designates

"a base plate which may be secured in any

suitable manner, as by bolts 2, upon the
frame or body -of a vehicle of any suitable
character whereon the device may be con-
veniently .transported.” Mounted in this
base plate is a vertical post 4 which, at its
upper end, has a sleeve 5 revoluble thereon.

Formed on the sleeve, adjacent its upper

.and lower ends, respectively, are laterally di-

rected flanges 6 and 6’, and pivotally sup-
ported by a pin 7 that is extended horizon-

-tally through the flange 6, is a frame 8, com-

prising two semi-circular plates 9 and 9’,
which depend along opposite sides of the
sleeve with their straight edges in the same
plane and secured together at opposite ends
by cross ‘bars 10, and which have blocks
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11 fixed thereto at opposite sides of the

flange 6 through which the pivot pin 7 ex-
tends to support, the frame. Each of the
plates has an arcuate slot 12 formed therein,

“about the pin 7 as a center, through which

the opposite ends of a bolt 13 are extended,
and threaded onto the ends of the bolt are
nuts 18’ which may be loosened to permit
pivotal adjustment of the carriage on the
pin 7 and may be tightened to hold the same
at any adjusted position. . :
Mounted slidably upon the cross bars 10
of the frame is a platform 14, which is held
in position by means of guide rods 15 fixed
on the under side thereof and slidable longi-
tudinally through the cross bars 10.and
blocks 11. A screw 16 is fixed revolubly at
one end in a depending end flange of the
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platform 14 and at the opposite end"ﬁhreadé
into a cross bar 10 of the frame, which may
be turned by a crank 17 at its outer end to

\effect longitudinal adjustment of the plat-

form, on the supporting frame.

Threaded through the lower end of the - .
ber, adjacent the collar 41, is a ‘holding dog"

sleeve 5 is a bolt 18, which, at its inner end,
extends into an annular slot 18" in the shaft,

and at its outer end has a crank 19 fixed

thereon whereby it may be turned and tight-
ened against the shaft to hold the sleeve and
‘platform ‘against rotation on the post.
-Secured at the forward and adjacent the
rearward ends of the platform 14, are cross
beams 20 and 21, comprising bearings 22 and
28, wherein a tubular cranking or starting
shaft 24 is revolubly mounted. This shaft
.extends from the platform and at its outer
end has a tubular extension 25, keyed tele-
scopically thereon which, in turn, has a
‘clutch head 26 fixed at its outer end through
the connection of a universal coupling, as is
indicated at 27. The head consists of a base
plate from which posts or fingers 29 are
extended in g manner that will permit them

to engage the propeller of an aeroplane in a-

driving connection, as is illustrated in Fig-
ure 5; the method of applying being to ex-

tend the posts of the head along opposite

sides of the propeller at the hub portion, so
that the head is concentric with the engine
shaft whereon the propeller is mounted.
The extension 25 is adapted to move
longitudinally on the shaft: section 24 but
not revolubly so that the clutch head is
driven by driving the mounting section,

which at its inner end has a gear wheel 30
fixed thereon that operates in mesh with a
driving gear wheel 31 on the shaft of an
electrically driven motor 32, that is mounted

which a circuit

is controlled by a switch 33. s

Slidably contained within the shaft 24 is

a rod 34 which, at its outer end, has a fixed
connection with the outer end of the exten-
sion 25, and at its inner end has the outer
end of a coiled spring 35 fixed thereto, which
yieldingly holds the extension shaft at its
mnner limit, or telescoped position ; the inner
end of the spring being fixed to a plug 36
that is threaded into the inner end of the
‘shaft section 24. o .

- A coiled spring 87 of considerable stiff-
ness is also attached to the clutch head and
end of the shaft, which serves to hold the
clutch extended and provides for easier ap-
plication to the aeroplane propeller when
the parts are adjusted to starting position.

shaft section are annylar, spaced-apart col-

‘lars 40 and 41, and slidably contained on the

-shaft intermediate these collars is a sleéve

- 42 provided with an annular flange 43. Piv-
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otally attached to the flange 43 and collar 40
are.the weight arms 44 of g ball governor 45,

1,417,508

which acts, as the shaft is revolved, to draw"

the sleeve toward the collar against the pres-
sure of a spring 46, coiled about the tube

and bearing at its opposite ends against the

sleeve and collar 41.
Pivotally mounted on the extension mem-

70

or latch; 48, having a tooth 49 adapted to ex- -

tend. through an opening in the tublar shaft’

section 25, and into a notch 50 in the shaft
24,  when the outer section is extended to
hold the parts in this position against the

tension of the spring 85. A pin 52 extends’
from the face of the flange 43 of the sleeve:
42, through an eye 53 in'the arm 54 of the

dog, and at its end has a head 55 thereon
which will engage the arm as the sleeve is

drawn outwardly by theé: governor device,

and will in this way release the dog from
locking relation wit
the parts to telescope. ;
Slidably mounted in the cross bearing 20,
and extending in-the longitudinal direction
of the shaft, 1s a push rod 60 provided at its
outer end with a roller 61 which may engage

the shaft and permit
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the flange 41 of the extendible shaft section = -
25, and at its inner end has a head 62 pro--

vided with a laterally extending handle 63,

whereby the rod may be moved outwardly to

extend the shaft sections. ~Also fixed on the
platform is a yieldable bumper 64 against
which the head of the push rod may strike

95

_to limit the inward movement of the rod and. -

extension shaft when the.latter is released

by the latch 48. , o
The switch 33 is so loeated on the plat-

form ‘that the switch lever 33" will be .en~

gaged by the handle of the push rod, when

the latter is moved to its inner limit of
travel, and will cause the circuit to the mo-

tor to be opened
stopped. -
ssuming
structed and mounted, in using the-same for
starting an aeroplane engine, 1t is positioned

and driving thereby

by the vehicle forwardly of the propeller of-
-the plane. The shaft 25 is then.extended by

that the “device is’ thus con- -
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moving the push rod 60 outwardly and the . -

platform is adjusted at the proper incline

and direction that will place the head 26 ad-
jacent the , forward side of the propeller
hub. - By turning-the crank 17, a closer ad-

the proper driving engagement of the fin-
gers 29 with the propeller. - The switch 33

1s then closed to energize the motor which -
.by its operation drives the shaft 24 to start’
[ ! U _ the aeroplane motor. = - '

Fixed on the inner end of the extendible’

After the motor has been "startec'l‘, the

‘governor mechanism acts to move the sleeve

42 outwardly, which, through the pin 52,
moves the dog from locking position, so that
the spring 35 draws the extension shaft in-

wardly to disengage the head 26 from the.

propeller,

115

_justment of the shaft 25 is made to effect
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As the shaft sections telescope, the push
rod moves inwardly so that its handle en-
gages the switch lever 33" to open the circuit
to the motor and stop driving of the shaft.

- Tt is apparent that with the device mounted

‘as described, it could, if properly positioned,
‘be used to start one or more engines of the

same . plané without relocating.
Having thus described my invention, what
I claim as new and desire to protect by Let-

ters Patent, is:

1. A device of the character. described
comprising a.base member, a vertical post
supported by the base member, a platform
supported revolubly on said post and adapted
to be tilted to various degrees of inclination,
a starting shaft comprising telescoping sec-
tions, mounted revolubly on said platform
and extendible therefrom, a clutch head at
the outer end of the shaft removably appli-

-cable to the propeller of an aeroplane or the

like to effect driving conmection with the

aeroplane engine, means for extending the

telescoping shaft sections, a locking dog for
retaining the sections normally extended, a
spring “for telescoping the shaft sections
when the dog i$ released, a motor on the

-platform for driving the starting shaft and

a governor mechanism on the shaft operable
to release the dog when said shaft is revolved
at a predetermined speed to effect the release
of the clutch head from the aeroplane pro-
peller.

9. A device of the character described
comprising a base member, a post fixed ver-
tically on -the said base, a sleeve mounted

revolubly on the post, a platform hingedly

mountéd on the sleeve, means for securing
the platform at an adjustably inclined posi-
tion and other mieans for securing the sleeve

_at any position to which it may be revolved

on_ the post, a cranking shaft revolubly
mounted on the platform, an extension shaft
telescoping on the first shaft and keyed to
move longitudinally thereon, a clutch head
at the outer end of the extension section

~ adapted for removable attachment with an
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aeroplane propeller or the like, means for
extending the outer shaft section to move
the clutch into functional position, a dog
pivotally mounted on the outer section

, adapted to hold the same normally extended,

a spring contained within the shaft for tele-
scoping the parts when the dog is released,
a motor on the platform having driving con-

- nection with the cranking shaft and a gover-

nor mechanism operable to release the dog

. when the shaft is revolved at a predeter-
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" mined speed to effect the release of the clutch -

from driving engagement.

‘motor, for the purpose set forth.

8. A device for starting aeroplane engines
or the like, comprising a base member, 2

platform revolubly mounted on the base, an

extendible shaft revolubly mounted on the
platform, a motor on the platform having
driving connection with the shaft, a clutch

head mounted at the outer end of the shaft

through the intermediacy of a universal con-

nection and removably applicable to the pro--

peller, or shaft of an aeroplane engine or the
like, means for extending the shaft to adjust
the clutch to driving position, and means for
automatically releasing the clutch from this
connection when the shaft is revolved at a
certain speed. :

4. In a device of the character described, a
revoluble and tiltable supporting platform,
a tubular shaft revolubly mounted on the
platform having an extension shaft tele-
scopically mounted and keyed to move longi-
tudinally on its outer end, a clutch head fixed
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at the outer end of the extension section

through a universal connection, a rod shd--

able within the shaft fixed at its outer end to - '

‘the extension section, a spring within the
shaft fixed at one end. to the inner end of the .

rod and at its opposite end within the inner
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end of the shaft to yieldingly retain the ex-. N

tension seetion at its inner limit of travel, an

annular flange formed on the inner end of
the extendible section, a push rod slidably
mounted on the platform engageable with
the flange and movable to adjust the section
to extended position, a locking dog for hold-
ing the parts normally extended, and a gov-
ernor device operable on revolving the shaft
at'a certain speed, to actuate the dog to re-
lease the section, for the purpose set forth.

5. In a device of the character described,
a supporting platform,.a cranking shaft
revolubly mounted on and extending from
the platform, having an extendible section
telescopically keyed thereon, provided at its
outer énd with a driving clutch head and at
its inner end with an annular flange, a:push
rod slidably mounted on the platform having
a roller at its outer end engageable with the
flange and a handle at its inner end whereby
it may be moved to advance the extension, a

spring for drawing the extension inwardly.

when released, an electric motor for driving
the shaft, a switch for closing the circuit to
the motor. engageable by the push rod han-

dle when it is moved inwardly by release of

the shaft extension to open the circuit to the

- Signed at Seattle, Washington,
day of April, 1920.

ROBERT T. FOSTER,

this 20th .
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