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UNITED STATES PATENT OFFICE. 
JAMES KENDALL DELANO. OF NEW YORK, N. Y. 

ENGINE-STARTING A PPARATUS. 

1,415.531. 
Application filed September 28, 1918. Serial No. 256,126. 

To all uphon, it may concern. 
* Be it known that I, JAM Es K. DELANo, 
a citizen of the United States, residing at 
New York, in the county of New York and 
State of New York, have invented certain 
new and useful Improvements in Engine 
Starting Apparatus; and I do hereby de 
clare the following to be a full, clear, and 
exact description of the invention, such as 
will enable others skilled in the art to which 
it appertains to make and use the same. 
This invention relates to engine starting 

apparatus and has particular reference to 
apparatus for starting or cranking engines 
of large capacity, such as those employed 
for driving airplanes and trucks. Numerous 
features of the invention are not limited to 
such engines, however. 
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. Usually an airplane engine is started by 
turning the propeller by hand. It is de 
sirable to employ power operable starting 
mechanism in order to obtain a more reli 
able starting action and also to dispense with 
the labor required to start tilme engine manul 
ally. It is highly desirable that provision 
be also made whereby the occupant of the 
airplane may manually start the engine, so 
that the engine may be started by hand, 
should the power starting device fail to 
operate. To economize weight and obtain 
other advantages, the starting effort should 
be transmitted to the engine through gear 
ing * that is common to both i starting de 
vices. In a copending application, Serial 
No. 248,204, filed August 3, 1918, I have 
disclosed and claimed an engine starting 
apparatus broadly embodying the foregoing 
principles. 

It is an object of the present inventior, to 
provide an engine starting apparatus cm 
bodying the same broad principles as the 
one shown in my application already filed, 
but involving a different arrangement of 
elements. 

Another object of this invention is to conn 
bine a particularly desirable type of hand 
cranking mechanism with a starting motor 
in such manner that a slidable part common 
to both cranking devices may be actuated by 
either device to clutch the starting mech 
anism to the engine, whereby the motor and 
hand crank may be alternatively employed 
for starting the engine. 
A nother object of the invention is to pro 

Specification of Letters Patent. 

. ???ure 1. . 

i 17, the wall 15 being provided with a flange 
18 having openings to receive bolts whereby 
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Yide a starting mechanism in which a power 55 
transmission mechanism embodying speed reduction gearing may be operatively con-. 
nected to an engine by a novel means that 
also operates to close the circuit of the elec: 
tric starting motor that is operatively coni 60 
nected to the power transmission 'mecha-. 
I) 1SL. ; : : , , * · * * * * * * * * , : , r . . . . " 

Another object of the invention is to pro 
vide novel means whereby the starting mech. 
anism Inay be connected to the engine auto- 65 matically when starting power is applied to 
start the engine, and automatically discon 
nected from the engine shaft when the engine picks up and operates under its own power. 
The above and other objects and novel 70 

features of the invention will be apparent 
from the following description taken in con 
nection with the drawing in which lii is '': 

Figure 1 is a view partly in section and 
partly in elevation illustrating an erigine 75 
??????ting: apparatus embodying my invention, 
a. . :? . : . : ; : . : . . . . . 

Figure 2 is a detail view of a modification 
of a portion of the apparatus shown in 8 

, , ; , , , , , , , ; ", . . 80 ; ; ; ; ? 

Referring to Figure 1, the end of the 
eigine crank shaft or a part con?iected there-- 
to is indicated at 10 and is provided with 
suitable clutch teeth 11, adapted to be en 
gaged by the clutch teeth 12, on the clutch 85 
member 13 that is rotatably and slidably 
supported in a bearing 14 in one wall 15 of 
the gear case C. The other wall 16 of the gear case is secured to the wall 15 by bolts 90 

the starting apparatus may be secured to the 
engine crankcase or mounted in some other 
st titable position. " 
The inner end of the clutch member 1395 

carries a gear 19 which may be formed tn 
tegral with the member 13 or secured there 
to in some suitable manner. The gear 19 
meshes with a pinion 20 which has elongated 
hub portions whereby it is mounted in bear 
ings 21 and 22 in the walls 15 and 16, re 
spectively. One hub of the pinion 20 carries 
a gear 23 that meshes with a pinion 24 car 
ried by the starting shaft 25 that is slidably 
and rotatably mounted in the bearing 26 in 
the wall 16, and is rotatable in a bearing 
sleeve 27 in the clutch member 13. 
The shaft 25 is hollow and extends out 
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engage the teeth 12 and 11 with one another. 

2 

side the casing C, the outer end thereof be-, 
ing provided with a notch 28. to receive’ tlie: 
pin 29 on a band starting crank IX, the inner 
end of which is adapted to fit into the 
shaft 25. . . . . . . . . . 

The shaft 25 and the clutch member, 13 are 
in axial alignment, the former being pro 
vided with a collar 30 that is of larger di 
ameter than the portidh of the shaft 25 that 
rests in the bearing sleeve 27. The collar 30 
abuts against one end of the bearing sleeve 
27, the other end of the latter abutting 
against a shoulder 31 on the clutch member 
13 so that an endwise movement of the shaft 
25 toward the right in the drawing, will slide 
the clutch member 13 toward the right to 
A ring 32 secured to the hub of the gear 19 is 
of smaller internal diameter than the exter- : 
nal diameter of the shoulder or collar. 30. 
The ring 32 and sleeve 27 engage opposite 
sides of the collar 30, and connect the shaft 
25 to the clutch member 13 and gear 19 so. 
that the said clutch member and gear will 

5 move longitudinally with the shaft 25 but 
will not rotate therewith. Accordingly, án 
endwise, movement of the shaft 25 toward 
the left in the drawing will causé a disen 
gagement of the clutch teeth 12 and 11, since 
the clutch member 13 moves axially with the 
shaft 25. The teeth of the pinions 20 and 24 
are of sufficient length to constantly mesh 
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with the teeth of the gears 19 and 23, respec 
tively, in any position of the shaft 25 ahd 
clutch member 13. - . . . 

In order to start the engine manually the 
crank K is connected to the end of the shaft 
25, as shown, and by pushing inwardly the 
shaft 25 and the clutch member 13 are moved 
toward the right into position to engage the 
teeth 12 with the teeth 11 at the end of the 
engine member 10. Power will be trans 
mitted at a reduced speed from the crank 
through the gear train 24, 23, 20 ånd 19, to 
the engine. After the engine has been start 
ed and the crank has been released, the shaft 
25 and the elements connected to it will be 
returned to their normal position, in a man 
mer to be described. : . . . . 
The wall 16 of the crank case carries a hol 

low bracket B which has a cylindrical part 
34 forming a housing to receive the end of an 
electric motor M, and a hollow flaring part 
35 which may be secured to the wall. 16 in a 
suitable manner. The end of the motor ar 
Irature shaft in the housing part 35 carries 
a pinion 36 that meshes with a gear 37 hav 
ing a hub 38 whereby the gear is mounted on 
the shaft 25. The hub 38 and gear 37 ære 
secured against , rotative and longitudinal 
moverhent with respect to the shaft 25 by a 
ley 39 and a set screw 40; respectively. The 
hub 88 is also provided with a groove 41 to 
receive the forked lower end 42 of a shifting 
lever 43 that is pivoted at 44 on the housing 
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B. The upper end of the shifting lever 43 
has an opening to receive the actuatirig rod 
.45, one end of which may be connected by 
Suitable mean? to a point accessible to the op erator. The rod 45 passes through a switch 
casing.46 and carries a Switch member 47 
that is arranged to close a switch S control 
ling the circuit of the motor M. The rod 45 
carries a collar 48 and between the latter and 

, the upper ead oË the skifting lever 43 there 
is a spring 49 that is adapted to yieldingly 
engage the lever 43 when the rod 45 is oper 
ated to shift the gear 37, and the shaft 25. 
The teeth of the pinion are of such length 
that they will be in constant mesh, with the, 
teeth of the gear 37 during a movements of 
the Fatter. The spring 49 also restores the 
rod 45 and the switch member 47 to normal 
position when the rod 45 is released, thereby 
breaking the notor circuit. A spring 50 that 
surrounds the pivot 44 of the lever 43, and 
has one end securred to said lever, serves to: 
return the gear 37 and shaft 25 to their nor 
mal positions autobm?tically when the: operat 
ing fod 45 is released. When the engine is 
cranked by hand, thé i operator: rof - coursë : . 
pushes inwardly on the crank, so that the 
gear 37, with tho lever 43 connected to it, 
will slide axially a short distance. to cause. 
engagement of clutch teeth 11, 12, as before. 
Thus the spring 50 also automatically re 
stores the parts to their normal position af 
ter the engine is cranked by hand. . . . . . . . . . . . . . . 

Et vill be understood that a spring or 
other cushioning means (not shown) may be 
interposed at a suitable poiht in the gear 
train between the crank K or driving motor 
M and the engine crankshaft to cushion the 
initial turning force applied by the starter. 

hin Fig. 2, I have disclosed means where 
by the clutch jaws of the starting 'apparatus 
may be automatically engaged and disen 
gaged during the starting operation, so that 
the lever 43, collar 41, and other associated 
parts, shown in Fig. 1, may be eliminated 
if desired. The shaft 131, which corre 
sponds to the shaft 13 of Fig. 1, is rotatably 
and shidably mounted in a bearing 141 in the 
housing member 181, corresponding respec 
tively to the bearing 14 and housing 18 dif 
Fig. 1. . The shaft 131 has a coarse exterior 
thread 132 at a slight distance inwardly 
from the outer end thereof that carries the 
clutch teeth 12 which are adapted to inter 
lok with corresponding clutch teeth 11 on 
an engine crank shaft 10. - 
A suitable cooperetting means is provided 

for causing the threaded shaft 131 and the 
toothed part 12 carried thereby to move 
axially into engagement with the cooperat 
ing member on the engine crank shaft, and 
to permit said inembers to separate automati 
cally after the engine has been started and 
has speeded up. A particularly simple and 
effective means for effecting this result is 

70 

75 

80 

.85 

90 

OO 

05 

O 

5 

30 



(h 

3) 

3 5 

4 :) 

53 

60 

1,415,531 

shown in Fig. 2. The housing member 181 
has a hub portion 182 that is provided with 
a recess or opening 183 which extends radi 
ally through the hub 182 and communicates 
with the bearing opening 141. A plunger or 
detent 55 fits in the opening 183 and has...a 
tapering inner end that fits in the thread 
groove 132. A 'spring 56 in the recess 183 
yieldingly presses the detent 55; into en- : 
gagement with the threaded portion of ther 
shaft 131, the said spring being held in, 
place by a threaded cap. 57 that closes the ; 
outer end of the recess 183. It will be un 
derstood that the structure disclosed in Fig. 2 may be applied to a starting apparatus 
such as the one shown in Fig.1, but since 
such structure is intended to effect the auto-: 
matic engagement and permit the automatic 
disengagement of the clutch teeth 11 and 12, 
the lever 43, pivot 44, collar 41, and spring 
50, may be omitted. In such an arrange 
ment the gear 37 is of course fast on the 
shaft 26 and the inneriends of the spring:49": 
is arranged to bear against the end wall of . 
the case of the switch Stor'some other suitar" 

The shaft 26, when rotated by hand or 
power, causes the rotation of the shaft 131, 
and the tracking of the detent 55 in the 
thread groove 132 causes the shaft 131 to 
nove longitudinally as it is rotated and un 
til the teeth 12 thereof engage the teeth 11 
on the engine crankshaft. 10, whereupon 
further longitudinal movement ceases and 
the engine shaft 10 is rotated by the shaft 
131 to crank the engine. During the crank 
ing operation the spring pressed detent 55 
is alternately forced into its recess by the 
advancing thread and then dropped back 
i: to the thread groove, as the shaft 131 
turns. When the engine operates under its 
own power and drives the shaft 10 faster 

3 than the shaft 131. the teeth 11 will ride up 
wardly on the teeth 12 and exert a power 
ful camming thrust on the shaft 131 in the 
reverse direction. The shaft 131, however, 
may still be rotating in the direction for 
starting, but the thrust exerted by the teeth 
11 will be sufficient to force the spring 
pressed detent 55 back into the récess 183, 
allowing the shaft 131 to slide axially in the 
reverse direction regardless of whether it is 
rotating or stationary, the detent 55 merely 
ratcheting on the threads of the shaft 131. 
What I claim is: 
1. Engine starting apparatus comprising 

a shiftable shaft adapted for manual op 
eration to start the engine, in combination 
with power operable means adapted to op 
erate said shaft to start the engine, said 
shaft being alternatively operable manually 
or by said power means, and speed-changing 

5 mechanism for transmitting power from 

3. 

said shaft to the engine at a different speed 
from that applied to said shaft manually or 
by said power means. 2. Engine starting apparatus comprising 
the combination of a rotatable and axially 
movable shaft adapted for manipulation to 
operatively connect the same to an engine, 
power operable means adapted and arranged 
to rotate said shaft to start the engine and 
speed-reduction mechanism for transmitting 
power from said shaft to the engine at a re 
duced speed, said shaft and speed-reduction 
mechanism being alternatively rotatable 
manually or by said power operable means 
to start the engine. . 3. Engine, starting apparatus comprising 
a rotatable and shiftable shaft arranged for 
operative connection to an engine, in com 
bination with power operable starting means 
for driving said shaft, manually operable 
means for controlling said power means and 
for effecting operative connection of said 
shaft and the engine, said shaft having pro 
vision whereby it is adapted to be rotated 
manually to start the engine, and speed 
changing mechanism for transmitting power 

70 

75 

80 

85 

90 

: from said shaft to the engine at a different 
speed from that applied to said shaft man 
tually or by such power means. 4. Engine starting apparatus comprising 95 
a rotatable and slidable shaft and speed 

: changing gearing arranged for operative 
connection to an engine, in combination with 
power operable means for driving said shaft 
and gearing to start the engine, said shaft 100 
having provision whereby the shaft and 
gearing may be manually driven to transmit 
power through said shaft and gearing to 
start the engine, said shaft being alterna 
tively operable manually or by said power 105 
means. . . . . . . . . - 

5. The combination with power operable 
means, of a driven member, a shiftable driv ing member alternatively operable manually 
or by such power means, and speed-chang- 110 
ing mechanism for operatively connecting 
such driving member and driven member. 6. Engine starting apparatus comprising 
the combination with power operable start 
ing means, of a driven member adapted for 15 
operative connection to an engine, a shift 
able driving member alternatively operable 
manually or by such power means, and 
speed-reduction mechanism for operatively 
connecting such driving member and driven 20 
member. 7. Engine starting apparatus comprising 
rotatable and shiftable shafts, one of which 
is arranged for operative connection to an 
engine, in combination with an electric 125 
starting motor operatively connected to the 
other of said shafts to drive the same, means 
including gearing for operatively connect 
ing said shafts, and means for shifting said 
shafts and for closing the motor circuit, said l30 
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shafts being, also adapted and arranged to 
be manually operated to connect the Sane 
to the engine to start the latter. - - 8. Engine starting, apparatus comprising 
the combination with an electric starting 
motor, of a shiftable clutch member al 
ranged for operative connection to an engine, 
a shiftable driving member alternatively op 
erative manually or by said electric starting 
notor, means including gearing for opera 
tively connecting such driving member and 
clutch member, and means for shifting said 
driving member and for closing the circuit 
of said motor. . . 

9. Engine starting apparatus comprising 
the combination with power transmission 
mechanism, including an axially, movable, 
clutch member, an axially movable starting 
and driving shaft, and means comprising a 
speed-reduction gearing operatively connect 
ing said shaft and clutch member, of an elec tric starting motor operatively connected to 
said shaft, said shaft...being provided with 
means whereby the same may be manually 
operated and means operable to connect the 
clutch member to an engine and to close the 
circuit of said motor. , r"--: . . . . 10. Engine' starting apparatus comprising 
an axially movable starting shaft having 
provision, whereby the same may be man tially operated, a power operable starting de; 
vice arranged for operating said, shaft, and means, including speed-changing gearing, 
associated with said shaft for transmitting 

11. Engine starting apparatus comprising 
power therefroin to an engine. . . . . 

in combination, a rotatable shiftable shaft. having provision whereby the same may be 
rotated manually to start an engine, means, 
including speed reduction mechanism, for 
operatively connecting said shaft to the en 

1416,531 

gine, power operable neat?s arrat?ged to 
drive said shaft. to start the engine, neans 
for controlling said power operable means, 
and neans for returning said controlling 
means and shaft to normal position after the 
engine has been started. 

12. Engine starting apparatus compris 
ing the combination with co-axial shafts 
that are manually shiftable to operatively 
connect the same to an engine and manually 
rotatable to start the engine, of speed-chang 
ing mechanism operatively interposed be 
tween such shafts, an electric starting motor, 
means whereby said electric notor is opera 
tively connected to one of said shafts to ro 
tate it to start the engine, means for shift 
ing said shaft and closing the circuit of said 
motor, and means whereby such shafts are 
automatically returned to their normal posi 
tion after the engine has been started either 
manually or by said motor. 

13. The combination of two coaxially ar 
ranged slidable and rotatable shafts, one of 
s??? Shaf?? being arranged for alternative 
rotation manually or by power means, and 
speed-changing mechanism for mechanically 
connecting said shafts. 

14. The combination with two telescopi 
cally arranged slidable and relatively ro 
tatable shafts, the first of said shafts having 
provision whereby the same may alterna 
tively be rotated manually or by power 
means, and speed - reduction, torque - mul 
tiplying mechanism interposed between said 
shafts and mechanically connecting then, 
whereby such first shaft is adapted to drive 
the other shaft at a reduced speed. 

In testimony whereof I hereunto affix my signature. 

JAMES IXEND ALL IOELANO. 
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