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T all whom it may concern: -
I, Benr#enn CHARLES

Be it-known -that ]
Hucks, a subject -of the King of Great

" Britain; and resident of 5, Queen’s .Gate
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- cation. -

Terrace, London, England, have invented a
ceitain new and ‘useful Improvement in
Means for Starting the Engines of Aero-
planes, of which the following. is a specifi-

- ‘This ifivention relates to & power-driven
deviee -fop ‘starting the engines of uero-
plancs, and -has for object to enable the
propeller of an aeroplane to be swung, at
starting, by power derived from the engine

- of a motor-car. :

According to-the invention, the motor car

-employed for the purpose referred to car-

ries, at.about the average level of the hub of
the propeller of an aeroplane standing on
the ground, a: substantially horizontal shaft

(hereinafitei” termed the starter-shaft) which-

at one end is a'da;)hed. for: being geared to
the engine-shaft of the car and at the other
end i adapted for being clutched to the
hub of  the Empel]er; the starter-shaft.
which is" capable of angular displacement

. about its point of support on the car and is

36

40

45

50

1]

driven at a speed-sufficient for swinging the
propeller but less than that of the propeller
when the latter is driven by the aneroplane
engine, being provided with means whereby,
on the aeroplane engine starting under its
own power s0 as to cause the speed of revo-
lution of the propeller to exceed that of the
starter-shaft. and thus put an end to the
cffective driving engagement between them,
the starter-shaft will be automatically with-
drawn from its clutched connection with
the propeller hub, with the result that the
car will be free to move out of the way of
the aneroplane before the latter begins to
advance. i ' :

In the accompanying drawings, which
illustrate & convenient embodiment of the
invontion, Figure 1 is a part side elevation
of a motor car provided, with starting
mechanism for enabling the propeller of an
aeroplane to be swung, a2 portion of such &
propeller being shown adjacent to the motor
car. Fig. 2 is a part front elevation of the
same motor car, showing the starting mecha-
nism but omitting those portions of the car
which are not required for the purpose of
explaining the invention. TFig. 3 is a part

side elevation (as in Fig. 1) showing the

THE ENGINES OF AEROPLANES.

Specification of Letters Patent.  Patented Aug. 19, 191g.
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cl-lltch-fneclliniSlll-for thrqwing the .mfixié
shaft of the motor car:into ‘al

f;ées.r,_ A
natively, with.the propeller shaft of the car -

and with the starter-shaft appertaining to
the invention. Fiﬁ. 4 is.a side elevation
partly in section, showing the outer end o
the telescopic starter-shaft and the hub-pot-
tion of an aeroplane propeller as illustrated

in Fig. 1, the respective clutch-members be-

ing disengaged from one another and the
telescopic s
Figs. 5 and 6 are face views of the clutch-
members on the outer end of the starter-
shaft and on the propeller-hub respectively.

Fig. 7 shows the periphery of the clutch-

‘60 .

(13
aft-extension being retracted. - -

70

member on the propeller hub, developed in -

the flat. ' Fig. 8 is a side elevation, partly
in section, similar to Fig. 4, showing a modi-

fied construction of the parts illustrated in -

said figure. Fig. 9is a side elevation, partly
in section, showing the tel -
tension of Fig. 8 in the extended position.
Figs. 4 to 9 inclusive are drawn to a large:
scale than Figs. 1and 2. = '
_ So far as the general arrangement of the
apparatus is concerned, it will be seen on re-
ferring to- Figs. 1 and 2 that upon the
chassis 11 ‘of the motor car is mounted a
substantinlly upright pillar 12 which, in the
example illustrated, is held steady bgomeans
of struts 13, 14 and a stay 15. At about the
average level of the hub 16 of the propeller
17 (Fig. 1) of an aeroplane (the remainder
of which is omitted) when standing on the
round, the pillar 12 carries a lorizontal
aring 18 wherein is journaled a short

shaft 19 extending longitudinally of the car,

this shaft 19 having fast upon it a sprocket
wheel 20 around which, and around a simi-
Inr wheel 21 on a continuation 22 of the
engine shaft, is passed an endless sprocket-
chain 23 for -transmitting motion to the
shaft 19 as hereinafter explained. The

ic shaft-ex-
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shaft 19 is coupled by a universal joint 24

to the substantially horizontal starter-shaft

100

25, which constantly tends to rise about the .

joint 24 owing to the stress of a pair of
rubber tension-springs 26 which are attached
at one end to the bearing 18 and at the
other end to_cords 26* which, passing over
guide-pulleys 27 at the top of the pillar 12,
are fastened to a ring 28 loosely. mounted on
the shaft 25 between arpair of collars 29, 30
thereon. Normally (as'indicated in Fig. 1)
the shaft 25 is held substauntially le_vs by
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means of a cord 31 fastened fo the ring 28
and detachably hooked as at 32 to a fixed
part of the car, ’

The starter-shaft 25 is telescopic, being

made tubular and fitted internally with an
internal member 83 which is telescogically- :

extensible for the purpose of enabling a
clutch-member on the outer end of the ex-
tension to be engaged with a clutch-member
on the hub of the aeroplane-propeller; the

- talescopic. shaft-extension 33 constantly

15

_retracted

tending under spring-action to assume the
sition. -~ ., - .

‘In the constructién.illustrated. in Figs. 1,

and 4 tp 7, the shaft-extension 33 is of rec-

tangular shape in cross-séction and fitted to

slide -through  a - ‘correspondingly shaped

* aperture in a gland 34 at the outer end of
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the tubular main portion 25.of the shaft, so -

that the two portions of the shaft aie con-
strained to revolve together as-one, whatever

the amount to which the exterision 33 may "
for the time being be drawn out. The shaft-
-extension 33 carries a gimbal-ring 85 which
‘is rotatable, on a pair of trunnions 36; be-

tween. the limbs of a-fork 87 fixed onthe

- outer end of the extension ;. the gimbal-ring

beinghspanned' diametricaliy. by & cross-pin
38 -which is adapted..to »enga'fe,_ in one di-
rection of rotation of the shaft 2

4 pair of undercut notches 39 opéning out in
the front edge of the wall of a. clutch-mem-
ber constituted by a cylindrical fitting 40
fixed concentrically on -and projecting for-
ward from the hub-portion 16 of ‘the areo-
plane propeller 17 (Fig. 1) with which the
starting apparatus is to cobperate. The un-

dercut notches 39 are so formed as to insure
not only their easy engagement with the .

cross-pin :38 before the starting uperation is

" commenced, and the maintenance:of & firm
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driving connection between said cross-pin
and the fitting 40 during the starting opera-

- tion, but also the automatic disengagement

of the fitting 40 from the cross-pin 38 as
soon as the speed of revolution of the pro-
peller 42 exceeds that of the starter-shaft 23,
33. A suitable form for the notches 39 is
indicated in FiE. 7.

_ Tt will be obvious that the direction of
revolution of the starter-shaft 25. 83, and
the direction in, which the potches 39 open,
must accord with the direction of rotation
of.the propeller 17. _ .

/In the example illustrated in Figs. 1 to 7
inclusive, the notched cylindrical fitting 40
is shown as having a base-flange 43 attached

'by bolts to the raised central portion of an

. .open spider-frame 44 which is bolted at 45

60

to the propeller-hub 16 so as to project for-
ward from a plate 46 superposed concen-

- trically on the face of thie hub, .

The rear end of the shaft-extension 33
carries a collar 47 which is fitted to slide
within the tubular riain portion 25 of the

_under stress for-all positions of
tension 33.

to.
.38
fitting 40.

-its own. power

5, 33, with 38 with the result , ,
17 and fitting 40 Jinve advanced through the

1,318,683

starter-shaft, this collar having an eye 48
to which is attached one end of a coiled ten-
sion-spring 49 the opposite end of which is
fixed to a convenient abutment (not shown)
situated so far toward the inner end of the
shaft 25 as to insure the spriniremaining

the shaft-ex-

In operation, assuming the motor car to
be drawn up in:'proper position relatively
to the aeropiane whereof the propeller is to

70

75

be started, the shaft-extension 33 is drawn '

out from the main portion 25 of the starter:

shaft so far us may be necessary in order
Eermit- of  the gimbal-mounted cross-pin
eing en%gge'd with the notches 39 of the

upon cast off from its attachment to the car
at 32, the starter-shaft 25, 33 'is maneuvered

by .hand so as to cause’ the -cross-pin -38 to

enter the notches 3% and the shaft 25, 33,
being-then set in ‘totion in the a

80

he. cord 31 having been there-

85

ropriate

diréction (as hereinafter explained), the . :

propeller 17 is caused to participite in- the
rotation of the starter-shaft. ‘As soon, how-

90

ever, as the aeroplane engine, starting under "

speed greater than that of the shaft25, 33,
the notches 39 slip away from the.cross-pin
38 with the result that, when the propeller

small angle necessary ~for bringing the

drives the propeller at a

11

mouths of the rorches opposite to the pin,

the spring 49 immediately causes the retrac-
tion of the shaft-extension 33 within the

at. the same time the springs 26 and cords
96+ cause the entire starter-shaft to swing

upward clear of the propeller, so that the -

car is enabled to inove out of the-path of the
a¢roplane before the latter Degins to travel

100

“main portion 25 of the starter-shaft, while -

105

over the ground on the removal of the dsual -

chocks (not shown) preparatory to the com-
mencement of flight.

In order that the sprocket wheel 21 may
receive motion from the shaft 22 when the

car is at rest, the wheel 21 is rotatable about

110

the shaft 22 and has formed upon its hub -

a clutch-member 50 with which one end of
a double-ended dog cluteh 51 splined upon
the shaft can be made to engage by means.of
a cluteh-fork' 32 on a transverse shaft 53;
the other end of the clutch 51 being adapt-
ed for engagement with a clutch-member 54
on onc member of the universal joint 55 of

_the Cardan shaft 56 of the motor car. The

cluteh 51 is shown in Fig. 3 as In the mid or

neutral position wherein it transmits motion-

from the shaft 22 neither to the Cardan
shaft 56 nor to the sprocket wheel 21 so
that, while the_car remains stationary, the
starter-shaft 25 is not actuated.
clutch 51 being engaged with -the clutch-
member 50, the sprocket wheel 21 will be

caused to revolve (assuming the engine to

On the
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be at work)and to drive the shaft 25, leav-
ing the car at rest; but on the clutch 51 be-
ing engaged with the clutch-member 54, the
Cardan shaft 36 will be caused to revolve
o as to propel the.car. - .. Lo

The ‘clutch-fork shaft 53 is rocked at will
by means of a hand-lever 57, which is

" en

“mounted “in- tonvenient proximity to the -
driver’s seat 58-and coupled hy a rod 59 to

10 an arni G0 on the shaft 53.. ‘The. hand:levér

57 works.over a'quadrant or equivalent plate '
61 to which-it can be pinned as'at 62 to re- -

tain it in either of its positions when neces-

15 __ It is to be'observed that the shaft 22, from.

“which' motion-is transmitted, alternatively,
to the Cardan shaft 56 of the motor car or
to the starter-shaft 25, is itself driven
.. through'. usual: change-speed. and reversing
. 20 gear {(not’ sho.wr;{ in "the - gear-box of the
. car. “Hence the shaft 22, and' consequently
also, the starter-shaft 25 for turning the pro-

peller 17;: may be made to revolve at any.

sgeed -and ‘in either. direction, as’ would bé
the casg 1f- .
being. driven.

25

" for different aeroplanes, some having pro-
pellers revolving-in one direction and others
in the opposite direction,it being under-
stood that the respective propellers are pro-

30

- vided with clutch habs 40.having -notches

39. opening. in_the proper direction.
Desling: now with

35 tion of starter-shaft and associated. clutch-

members upon said shaft and upon the pro-.
as. illustrated. in

Feller - hub’ -i'espectiye]{,c _ :
'»ifs. ‘8 and 9, 1t will be observed that, as
before, the main portion 25-of the starter-
shalt (or shaft proper) is tubular, and:has
sliduble. within it -an" exteénsion 63 on’the
outer end of which is fixed a clutchi-mem-
ber 64 adapted to engage a corresponding
clutch-member on the hub of the propeller;
this latter ‘clutch - member- consisting. of »
cross-pin 65 capable of entering into driv-
ing - engagement, with a
cally-opposite notches 36 1n the cylindrical
~wall of the clutch-member 64 so .as to form
in_effect a universal joint therewith. The
shaft-extension 63 is normally held retracted
within the shaft proper 25 (sce IFig. 8) by
means of a spring 67 coiled 1h compression
between a_diaphragm 68 forming a stop to
limjt the reurward movement. of the shaft-
extension, and a washer 69 on. the rear end
of an axial tail-rod 70 fixed to the. inncr
end of the shaft-extension :und projecting
rearward through a hole in the diaphragm.
60 Within the hollow shaft 25, the shatt-exten-

sion 63 carries & key 71 which, when' the ex-
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tension is drawn outward {against the stress ™

of the spring 67) ip order that the clutch-
member 64 may be engaged with the cross-
Y6 pin 63, passes through a gate 72 into a re-

shaft-extension by the spring (sce: Fig: 9).

" The cord. 31 having beeii caist off froni-itg- 0
.50 as to cause the notches 66 in the cluteh:-

_ritentber 64 to engige the eross-pin ﬁ:‘i;r.'.’l"ll(:;“r'-“

. if-the road -wheels-of the car were: ‘shaft 25 being -set in_motion, rotationis: 00~ -

This permis the starting dovics to be used

e modified construe--

dir of diametri-

a

cess 73 provided in u sleeve 74 fixed within
the shaft 25; the recess 73 being wider:than
the gate so that, when the key .is, in the re- -
cess, the shaft-extension 63 can bo-turned:”:
about its axis relatively to the shaft propeg:70 «
25 so far as to enable the key. 71 to engage;:~
under the stress of the spring 67, behind the -
gate 72 and prevert the: ‘retoiction. of th

i
-

*-_In operation, assuming the motor car to'be.78 ¢

in proper position relatively. to tlie aeros. /.
Pplane which is to be started; theshaftex- -
tension G3.is drawn out until the key 7L hast —
mised through the gate 72 inty-the.recess.--.

73, the key being made to enguge, as-indi-"80
‘cated in. Fig. 9, with what may be ternied-. +-

the driving side 73 of the.recess, that: is: to*,
say, that side which, when.theishaft 25;63 '
is revolving, presses against:thie key and-thug:«
transmits rotation to the shaft-extension:63. 85’ -~

attachment at 32, the shaft 25 is nuincuvered: -+

transmitted in the dirvection: of -the arrows® "'
in Figs. 8 and 9 from this shaft to theshaft
extension 63 and thence to the aeroplane ™~

propeller, the engagement of the key Tt g, -

the recess 73, and of the notches 66 with the 95

_cross-pin 65, continuing as long-as the speed
of rotation of the shaft 23, 63 exceeds thiat, -

'of the propeller:” As soon, however, as:tha
acroplane engine, sturting under its ‘own _
power, drives the propeller at a speed greater 100
than that of the shaft 23, 63, the engnge: -
ment of the cross-pin’ 65 with the notches
66 causes, the shaft-cxtension 63 to rotate
faster than the shaft 25, 63 through the
smalt angle necessary’ for -bringing the key 10

71 opposite tp the gate 72, through which

the key is immediately retracted by "the
spring 67 so as'to withdraw the notches 66
of the clutch-member 64 out of engagement
with the eross-pin 65 and bring the shaft-
extension 63 from the position shown in
Fig. 9 to {hat shown in Fig. 8 while at- the
same time the shaft 25, 63, being freed to the

110

‘netion of . the springs 26, swings upwardl |

clear- of 'the propeller, so that the car is 115
cnabled .to move out of the path of the yero-
plune before the latter begins to travel over
thé ground on the vemoval of the usual
chocks, - A o

In_the example illustrated. the cross-pin
65 _cxtends hetween the jaws 75 of a bifur-
cated bracket 76 fixed concentrically on the
front of the hub 16 of the acroplane pro-
peller. o .

By the use of the invention, the engines
of any number of aeroplanes drawn up on -
an acrodrome can he readily started in
quick succession by means of u single motor
car,. which ‘¢an be rurn from-one aeroplanc
to another ds required.
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What is claimed is:—

. 1. The combinadtion with a motor car, of
a_power-driven device for starting the en-
gines of aeroplanes, comprising & substan-
tially horizontal shaft capable of angular
displacement. about ifs point of support on
the car ind adapted at one end for bein
geared to the engine-shaft of the car an
at the other end for being detachably
clutched to the hub of the neroplane pro-
peller, substantially ‘as.set forth. . = -

2. -_’f‘he, combination with a motor car of
a_power-driven -device for starting the en-
gines of aeroplanes, conprising an upright
pillar fixed to the chassis of the motor car,
a substantially horizontal beiring carried

by said pillar, a short shaft journaled in said -

beating, sprocket wheels respectively on said.

shaft and on a shaft driven. by the motor-
an endless -

car engine and connected b _
s*)rock'et chain, a substantially horizontal
shaft coupled to said short shaft by a uni-

“versal joint, a clutch-member fast on the

25

30

85

10
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80

85

‘the neroplane pro

couter end of said substantially hotizontal

shaft and ‘adapted for being detachably en-
gaged with » clutch-meniber on the hub of
ller, and a spring tend-

ing to move said substantially horiZontal

¢

shaft out of its normal horizontal position,

substantially as set forth. - .

3. The combination with a motor car, of n
power-driven device for starting the engines
of aevoplanes, comprising an angularly mov-

able shaft normally substantially horizontal,

adapted at one end for being geared to the
engine shaft of the car and at the other end
for being detachably clutched to the hub of
the aeroplane propeller, medns mounted on

the chassis of -the car for supporting said

shaft and spring connections between siid
supporting means and the shaft tending to
move said shaft out of its normal horizontal
position, substantially as set forth.

1. The combinat’ n wi i a motor car, of a
power-driven devic for: arting the engines
of aeroplanes. comprising an angularly mov-
able sliaft normally substantially hovizontal,
adapted at one ¢nd for being geared to the
engine shaft of the car and at the other end
for being detachably clutched to the hub of
the aneroplane propelier, means mounted on
the chassis of the car for supporting said
shaft, spring connections between suid sup-
porting means and the shaft tending to move
said shaft out of its normal horizontal posi-
tion, and a releasable member for holding
siid shaft substantially horizontal against
the action of said spring, substantially as set
forth. : :

5. The combination with a motor ear, of a
power-driven device for starting the engines
of acroplanes, comprising an angularly mov-
able shaft adapted at one end for being
geared to the engine shaft of the car, the
other end of said shaft being provided with

.1,313,603

-utelescopic extension. thereof carrying a

clutch member - adapted - to be- detachably

“tlutéhed to the hub of the neroplane pro-

peller, substantially as set forth.
6. The combination with a motor car, of «
power-driven device for starting the engines

~of aeroplanes, comprising an angularly mov-

sble shaft adapted at. one end for being
geared to the engine shiaft of the cur, the
other end of said shaft being provided with
a_telescopic extension thereof carrving a
clutch member adapted to be detac]nﬁ»]y
clutched to the hub of the aeroplane Fro~
peller, and a spring connecting . the shafi
and suid telescopic extension tending at all
times to retract the latter, substantially as
set forth. : ot -

- T. The combination witli a motor car, of a
power-driven dévice for starting the engines
of aeroplanes, comprising an angularly mov-
uble shaft adapted at one e::ﬁ

u telescopic - extension . thereof cau-l"\'iugb
chitch member adapted to be detacha

s
ly
clutched to the hub of the acroplane

ro-

peller, and means for connecting the shaft:
~and  telescopic -extension for rotation in

unison; substantially as set forth..

- 8. The combination with a motor car, of a
power-driven device for starting the engines
of acroplanes, comprising an angularly mov-
able shaft adapted at one e,l]:% _
geared to the engine shaft of the car, the
other end of said shaft being provided with

v for- being -.°
genred to the engine shaft of the car, the
other end of suid shaft being provided with

70

7%

8o

96 -

for being -

100

u- telescopic extension thereof carrying.a -

chiteh member adapted to be detachably
clutchéd to the hub of the aeroplane pro-
peller, a spring connecting the shaft and
suid telescopic extension tending at all times
to rctmctntLo latter, and ‘feans adapted to
antomatically -detach "the eluteh from said
hub and permit the retraction of said ex-
tension by said spring when the speed of
revolution of the prapeller exceeds that of
saidd shaft and telescopic extension, stibstan-
tially as set forth. ’

9. The combination with a motor car pro-
vided with a Cardan shaft adapted to be
connected with the engine for driving the
car, of a power-driven device  for starting
the engrines of acroplanes, comprsing an an-
gularly movable shaft mounted above the
chassis of the car, ndapted at one end to be
detachably connected with the hub of the
acroplane propeller and a manually con-
trolled cluteh for connecting the engine to

106

110

115

120

drive, alternatively at will, said Cardan .

shaft and said ungularly movable shaft, sub-
stantially as described. .
10. The combination with a motor car. of
a power-driven device for starting the en-
gines of aeroplanes, comprising an angu-
Jarly movable shaft supported on the car

and adapted at one end to be geared to the

125
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engine shaft of the car and provided, at the
other end with a telescopic shaft extension,
and a clutch member consisting of a cross-
pin extending ~ diametrically of a rin
mounted in gimbal-bearings on the outer en
of said sha.g. extension, adapted to cobper-
ate with a clutch member carried by the pro-
ller hub, consisting of a cylindrical fittin
aving undercut notches for engaging sai
pin, whereby said clutch members may be-
come automatically disengaged when -the

Sﬁeed of the propeller exceeds that of said
shaft, substanﬁnﬁ; as described.
11. The conibination with a motor car, of

a_power-driven device for starting the en-

igines of aeroplanes, comprising an angu-
arly movable shaft supported on the car and
adapted at one end to be geared to the en-
gine shaft of the car and provided, at the
other end with a telescopic shaft extension,
a clutch member consisting of a cross-pin
extending diametrically of a ring mounted
in gimbal-bearings on the outer end of said
shaft extension, adapted to codperate with a
clutch member carried by the propeller hub,
consisting of a cylindrical fitting having un-
dercut notches for engaging said pin, where-
by said clutch- members may becomne auto-
matically disengaged when the speed of the
propeller exceeds that of said shaft, and
spring means tending to and adapted for
swinging said shaft angularly about its sup-
port when said clutch members are thus dis-
engaged, substantially as described. -

12. The combination with a motor car, of
a power-driven device for starting the en-

gines of aeroplanes, coniprising an angularly

~movable shaft supported on the car and

adapted at one end to be geared tou the
engine shaft of the car and provided, at the
other end with a telescopic shaft extension,
a spring for retracting said telescopic exten-
sion, a key and latch connection between said
shaft and the telescopio extension adapted
for holding said telescopic extension fully
extended and to prevent rotation thereof
relative to said shaft and a clutch member
on the end of said telescopic extension adapt-
ed to be detachably connected with the hub
of the propeller for starting the aeroplane
engine, siid key and latch being adapted to
be automatically disengaged and the tele-
scopic extension withdrawn by said spring
when the speed of the propeller exceeds that
of said shaft, substantially as described.

13. In a pover-driven device for starting
the engines of neroplanes, the combination
with a motor mounted exteriorly of the aero-
plane, of an angularly movable shaft adapt-
ed at one end to be geared to said motor and
at the other end provided with a clutch
member adapted for ‘codperation with a
clutch member secured to the hub of the
acroplane propeller said cluteh members be-
ing adapted to maintain engagement when
said shaft is rotated by the motor for turn-
ing the propeller and starting the aeroplane
engine and to become disengaged automati-
cally when the speed of the propeller ex-
ct‘oc{' that of said shaft, substantially as
described.

BENTFIELD CHARLES HUCKS

40
4.5
50
66
60
66

70



