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To all uchon it may concern: 
IBe it known that I, BENTFIEL CHARLEs 

Hucks, a subject of the King 
liritain, and resident of 5, Queen's Gate 

. . . cation. 
10 

5. 

20 

25 

35 

40 

45 

50 

employed for the purpose 

Terrace, London, England, have invented a 
certain new and useful Improveinent in 
Means for. Starting the Engines of Aero 
planes, of which the following is a specifi 
This invention relates to a power-driven 

device for starting the engines of aero 
planes, and has for object to enable the 
propeller of an aeroplane to be swung, at 
starting by power derived from the engine 
of a motorcar. 
According to the invention, the motor car 

referred to car 
ries, at about the average level of the hub of 
the propeller of an aeroplane standing on 
the ground, . SE horizontal shaft 
(hereinafter termed the starter-shaft) which 
at one end is r for being geared to 
the engine-shaft of the car and at the other 
end is adapted for being clutched to the 
hub of the Epler; the starter-shaft. 
which is capable of angular displacement 
about its point of support on the car and is 
(lriven at a speed sufficient for swinging the 
propeller but less than that of the propeller 
when the latter is driven by the aeroplane 
engine, being provided with means whereby, 
on the aeroplane engine starting under its 
own power so as to cause the speed of revo 
lition 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 aeroplane before the latter begins to 
advance. 

In the accompanying drawings, which 
illustrate a convenient embodiment of the 
invention, 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, a portion of such a 
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. Fig. 3 is a part 
side elevation (as in Fig. 1) showing the 
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clutch-mechanism for throwing the engine 
shaft of the motor car into gear, ters. 
natively, with the propeller shaft of the car . 
and with the starter-shaft appertaining to 
the invention. Fig. 4 is a side elevation 
partly in section, showing the outer end o 
the telescopic starter-shaft and the hub-pot: 
tion of anaeroplane propeller as illustrated 
in Fig.1, the respective clutch-members be: 
ing disengaged from one another and the 
telescopic shaft-extension being 
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 
member on the propeller hub, developed 
the flat. Fig. 8 is a side elevation, partly 
in section, similar to Fig. 4, showing a modi 

60 

85 
retracted. 

70 
in . 

fied construction of the parts illustrated in 
said figure. Fig. 9 is 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 larger 
scale than Figs. 1 and 2. 
So far as 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 notor car is mounted a 
substantially upright pillar 12 which, in the 
example illustrated, is held steady by means 
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 horizontal 
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 sini 
lar 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 00 
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 aring 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 a pair of collars 29, 30 
therepn. Normally (as indicated in ES 1) 
the shaft 25 is held substantially level by 

0. 
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means of a cord 31 fastened to 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 33. which is telescopically 
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 telescopic shaft-extension 33 constantly 
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tending under spring-action to assume the 
retracted position. . < . ... 
In the construction illustrated in Figs. 1, 

and 4 to 7, the shaft-extension.33 is of rec 
tangular shape in cross-section and fitted to slide through a correspondingly shaped 
perture, in a gland 34 at the outer end of 
the tubular main portion 25 of the shaft, so 
that the two portions of the shaft are con 
strained to revolve together as one, whatever 
the amoint to which the extension.33 may 
for the time being be drawn out. The shaft 
-extension 33 carries a gimbal-ring 35 which 
is rotatable, on a pair of trunnions 36, be 
tween the limbs of a fork 37 fixed on the 
outer end of the extension; the gimbal-ring bein spanned diametrically by a cross-pin 
38 which is adapted to engage, in one di 
rection pf rotation of the shaft 25, 33, with a pair of undercut notehes 39 opening out in 
the front edge of the wall of a clutch-mem ber constituted by a cylindrical fitting 40 
fixed gy, on and projecting for 
ward from the hub-portion i6 of the areo 
plane propeller 17. (Fig. 1) with which the 
starting apparatus is to coiperate. The un 
dercut notches 39 are so formed as to insure. 
not only their easy engagement with the 
cross-pin 38 before the starting operation is 
commenced, and the maintenance of a firm 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 25, 
33. A suitable form for the notches 39 is 
indicated in Fig. 7. 

It. will be obvious that the direction of 
revolution of the starter-shaft 25, 33, and 
the direction in which the gotches 39 open, 
must accord with the direction of rotation 
of the propeller 1. 
MIn 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 

65 

to the propeller-hub 16 so as to project for 
ward from a plate 46 superposed concen 
trically on the face of the hul. w 
The rear end of the shaft-extension 33 

carries a collar 47 which is fitted to slide 
within the tubular nain portion 25 of the 

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 spring remaining 
under stress for all positions of the shaft-ex 
tension 33. . In operation, assuming the motor car to 
be drawn up in proper position relatively 
to the aeroplane whereof the propeller is to 
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be started, the shaft-extension 33 is drawn 
out from the main portion 25 of the starter 
shaft sofar as... may be necessary in order to permit of the gimbal-mounted cross-pin 
.38 being engaged with the notches 39 of the 

80 

fitting 40. The cord 31 having been there 
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 39 and the shaft 25,33, 

85 

being then set in motion in the appropriate direction. (as hereinafter explained), propeller 17, is caused to participate in the 
rotation of the starter-shaft. As soon, how 
its own power, drives the propeller at a 
speed greater than that of thes aft25, 33, 
the notches 39 slip away from EER 38 with the result that, when the propeller 
small angle necessary for bringing the 
norths of the riorches opposite to the pin, 
the spring 49 immediately causes the retrac 
tion of the shaft-extension 33 within the 
main portion 25 of the starter-shaft, while 
at he same time the springs 26 and cords 
26 cause the entire starter-shaft to swing 
tapward clear of the propeller, so that the 
car is enabled to inoveout of the path of the 
eroplane before the latter begins to travel 

over the ground on the removal of the asual 
chocks (not shown) preparatory to the com 
mencement of flight. 

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

the 
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ever, as the aeroplane engine, starting under. 

95 
17 and fitting 40 have advanced through the 
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car is at rest, the wheel21 is rotatable about 
the shaft 22 and has formed upon its hub 
a clutch-member 50 with which one end of 
a double-ended dog clutch 51 splined upon 
the shaft can be made to engage by means of 
a clutch-fork 52 on a transverse shaft 53; 
the other end of the clutch 51 being adapt 
ed for engagement with a clutch-cmler 54 
on one member of the universal joint 55 of 
the Crdan shaft 56 of the motor car. The clutch 51 is shown in Fig. 3 as in the mid or 
neutral position whercin 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. On the 
clutch 51 being engaged with the clutch 
member 50, the sprocket wheel 21 will be 
caused to revolve (assuming the engine to 
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be at work) and to drive the shaft 25, leav 
ing the car at rest; but on the clutch 5i be 
ing engaged with the clutch-Inenber 54, the 
Cardan shaft 5G will be caused to revolve 

5 so as to propel the car. . . . . . . . . 
The clutch-forkshaft 53 is rocked at will 

by means of a had lever 5, which is mounted in convenient proximity to the 
driver's seat 58 and coupled by a rod 59 to 

10 an arm.00 on the shaft. 53. The handleyer 
61 to which it can be pinned as at 62 to re 
tain it in either of its positions when neces 

is is to be observed that the shaft 22, from which motion is transmitted, alternatively, 
to the Cardan shaft,5G of the motor car or 
to the starter-shaft 25, is itself driven 

... through usual change-speed. and reversing 
- 20 gear (not ER, in the gear-box of the 
... car. Hence the shaft 22, and consequently 

also the starter-shaft 25 for turning tie pro peller 17, may be made to revolve at any 
speed and in either direction, as would be . 

... if the road wheels of the car were: 25 the case if - 
being driven. ". . . . - . . . . . . . . 
. ThisEight for different aeroplanes, some having pro 
pellers revolving in one direction and others 

30 in the opposite direction, it being under 
stood that the respective propellers are pro 
vided with clutch hübs 40 having-notches 
39 opening in the proper direction. . . . 

Dealing now with 
35 tion of starter-shaft and associated, clutch 

members upon said shaft and upon the pro e i.espectively, as illustrated in 
E. 8 and 9, it will be observed that, as 

before, the main portion 25 of the starter 
shaft (or shaft proper) is tubular, and has 
slidablé, within it an extension 63 on the 
outer end of which is fixed a clutch-men ber 64 adapted to engage a corresponding 
clutch-member on the hub of the propeller; 
this latter clutch member consisting of a 
cross-pin 65 capable of entering into driv 
ing - engagement with a pair of diametri 
cally-opposite notches 36 in the cylindrical 
wall of the clutch-member 64 so. as to form 
ineffect a universal joint therewith. The 
shaft-extension 63 is normally held retracted 
within the shaft proper 25,(see Fig. 8) by means of a spring 67 coiled in compression 
between a diaphragm 68 forming a stop to 
limit the rearward movement of the shaft 
extension, and a washer. 69 on the rear end 
of an axial tail-rod 70 fixed to the inner 
end of the shaft-extension and projecting 
rearward through a hole in the diaphragm. 

60 Within the hollow shaft 25, the shaft-exten 
sion 63 carries a 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 
nember 64 may be engaged with the cross 

5 pin 65, passes through a gate 72 into a re 

shaft-extension by the spring (see: Fig. 9). 
5 worksoye aquidrant or equivalent plate 

cated in Fig. 9, with what any be terlaid 

The cord. 31 having lecii, cast off frois-its's 
so as to cause the notches 66 in the cluttch 

'shaft. 25 being set in motion, rotation is 00 . 
transmitted in the direction of the arrows' 

e modified construc 

action of the springs 26, swings upward 

3. 

cess 73 provided in a sleeve 4 fixed withill 
the shaft 25; the recess 3 being wider: than 
the gate so that, when the key is in there 
cess, the shaft-extension (53 (an be turned: 
about its axis relatively to the shaft proper 20 N. 
25 so far as to enable the key 71 to engage; 
under the stress of the spring (57, behind 5. 
gate 72 and previprit the retraction of th 
In operation, assuming the notorcar to:b:25 

in proper position, relatively: to the Aeroi. 
plane which is to be started, the shaft-ex 
tension 63 is drawn out until the key hast. 
passed through the gate 72 into the recess: 
3, the key being made to engage, as-indi 80". 
the drivingside 3 of the recess that is to.' 
say, that side, which, when. the shaft 263 '' 
is revolving, presses againstitle key and thus is: 
translits rotation to the shaft-extension:63. '85' . 

attachment at 32, the shaft 25 is maneuvered 
leiber 64 to cngage the cross-pin f5:...The 

in Fig. 8 and 9 from this shaft to the shaft ; 
cxtension, 63 and thence to the aeroplane." 
propeller, the engagement of the key 71 in 
the recess 73, and of the notches (56 with the 95 
cross-pin 65, continuing as long as the specd 
of rotation of the shaft 25,63 exceeds that 
of the propeller. As soon, however, as: the 
acroplane engine, starting under its own 
power, drives the propeller at a speed greater 190 
than that of the shaft 25, 63, the cigage 
halent of the cross-pin 65 with the notches 
(6 causes, the shaft-cxtension, 63 to rotate 
faster than the shaft 25, 63 through the 
small angle necessary for bringing the key 10 
71 opposite to 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 engagentient 
with the cross-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 title the shaft 25, (3, being freed to the ' 

110 

clear of the propeller, so that the car is 15. 
cnabled to move out of the bath of the cro 
plane lefore the latter begins to travel over 
the ground on the renoval of the usual 
chocks. . . . . . . 

In the example illustrated. the cross-pin 
65 extends between the jaws 75 of a bifur 
catcd bracket. 76 fixed concentrically on the 
front of the hub 16 of the acroplane pro peller. 
By the use of the invention, the cngines 

of any number of aeroplanes drawn up on 

20 

25 

an aerodrome can be readily started in 
quick succession by means of a single notor 
car, which can he run from one aeroplane 
to another as required. 30 
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What is claimed is:- 
1. The combination with a motor car, of 

a power-driven device for starting the en 
gines of aeroplanes, comprising a substan 
tially horizontal shaft capable of angular displacement. about its 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 
pelle, substantially as set forth. . . . 

2. The combination with a motor car of 
a power-driven device for starting the en gies of aeroplanes, coiprising an upright 
pillar fixed to the chassis of the motor car, 
a substantially horizontal bearing carried 
by said pillar, a short shaft journaled in said bearing, sprocket wheels respectively on said 
shaft and on a shaft driven by the motor 

an endless car engine and connected b 
E. chain, a substantially horizontal 
shaft coupled to said short shaft by a uni versal joint, a clutch-member fast on the 
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outer end of said substantially horizontal 
shaft and adapted for being detachably ent 
gaged with a clutch-nenber, on the hub of 
the aeroplane propeller, and a spring tend 
ing to move said substantially horizontal 
shift out of its normal horizontal position, 
substantially as set forth. . . . 

3. The combination with a motor car, of a 
power-driven device for starting the engines 
if aeroplanes, conprising an angularly mov 
able shaft normally substantially horizontal, ... g. 
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, incais mounted on 
the chasis of the car for supporting said 
shaft and spring connections between said 
supporting means and the shaft tending to 
nove said shaft out of its normal horizontal 
position, substantially as set forth. 

4. The conbinat n w a notor car, of a power-driven devic for: urting the engines 
of aeroplanes, comprising an angularly now 
able shift normally substantially horizontal, 
adapted at one end for being geared to the 
engine shaft of the car and it the other end 
for being detachably clutched to the hub of 
the aeroplane propeller, means mounted on 
the chassis of the car for supporting sail 
shaft, spring connections between said sup 
porting means and the shaft tending to move 
said shaft out of its normal horizontal posi 
tion, and a releasable inciber for holding 
said shaft substantially horizontal against 
the action of said spring, substantially as set 
forth. -- 

5. The conibination with a motor car, 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 

a telescopic extension thereof carrying a 
clutch member adapted to be detachably 
clutched to the hub of the aeroplane pro 
pelle, substantially as set forth. 

6. The combination with anotor car, oft power-driven device for starting the engines 
of aeroplanes, comprising an angularly nov 
able shaft adapted at one end for being 
geared to the engine shaft of the cur, the 
other end of said shaft being provided with 
a telescopic extension thereof carrying a 
clutch member adapted to be iSily 
clutched to the hub of the aeroplane R. peller, and a spring connecting the shaft 
and said telescopic extension tending at all 
times to retract the latter, substantially as 
set forth. 

7. The combination with a motor car, of a 
power-driven device for starting the engines 
of aeroplanes, comprising an angularly now 
able shaft. adapted at one en 

a telescopic extension thereof E. clutch menalter adapted to be detachably 
clutched to the hub of the aeroplane pro 
peller, and means for connecting the shaft 
and telescopic extension for rotation in 
mison, substantially asset forth. 
8. The combination with a motor car, of a. 

power-driven device for starting the engines 
of aeroplanes, comprising an angularly mov 
able shaft adapted at one E. 
eared to the engine shaft of the car, the 

other end of said shaft being provided with 

O 
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for being .. 
geared to the engine shaft. of the car, the 
other end of said shaft being provided with. 

95 - 

for being 

OO 
a telescopic extension thereof carrying a 
clutch member adapted to be detachably 
clutched to the hub of the aeroplane pro 
peller, a spring connecting the shaft and 
said telescopic cxtension tending at all times 
to ER latter, and heans adapted to 
attomatically detach the clutch from said 
hub and permit the retraction of said ex 
tension by said spring when the speed of 
revolution of the propeller exceeds that of 
said shaft and telescopic extension, substan 
tially as set forth. m 

9. The connlination 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 engines of aeroplanes, comprising an an 
gularly movable shaft mounted above the 
chassis of the car, adapted at one end to be 
detachably connected with the hub of the 
aeroplane propeller and a manually con 
trolled clutch for connecting the engine to 

O 
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drive, alternatively at will, said Cardan 
shaft and said angularly movable shaft, sub 
stantially as described. 

10. The connlbination with a motor car, of 
a power-driven device for starting the en 
gines of aeroplanes, comprising an angu 
larly movable shaft supported on the car 
and adapted at one end to be geared to the 
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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 f extension, adapted to coöper 
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 
E. of the propeller exceeds that of said shaft, substantially as described. 

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

nes 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 coöperate 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 become 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 

S 

gines of aeroplanes, conprising an angularly 
movable shaft supported on the car and 
adapted at one end to be geared to 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 pigpeller for starting, the aeroplane 
engine, said key and latch being adaptel 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 power-driven device for starting 
the engines of aeroplanes, the combination 
with a motor mounted exteriorly of the aero 
plane, of an angularly innovable shaft adapt 
ed at one end to be geared to said motor and 
at the other end provided with a clutch 
member adapted for coöperation with a 
clutch member secured to the hub of the 
acroplane propeller said clutch members be 
ing, adapted to maintain, engagement when 
said shaft is rotated by the notor for turn 
ing the propeller and starting the aeroplane 
engine and to become disengaged automati 

when the speed of the propeller ex 
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y ceeds that of said shaft, substantially as 70 
described. 

BENTFIELD CHARLES HUCKS 


