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To all whom it may concern: 
Be it known that I, FRED T. WILEY, of 

Boston, in the county of Suffolk and State 
of Massachusetts, have invented certain 
new and useful Improvements in Starting 
Devices for Internal-Combustion Motors, of which the following is a specification. 
This invention relates to devices for start 

ing internal combustion motors in which the 
starting force is exerted upon a piston of 
the motor by a fluid under pressure. 
One object of the invention is to provide 

means of simple and inexpensive construc 
tion whereby the pressure may be directed 
Selectively and successively to the several 
cylinders of an internal combustion motor comprising a plurality of cylinders. 
Another object of the invention is to 

tilize the timer or distributer, as the case 
may be, of an ignition system for directing 
the pressure of the fluid to the cylinders in 
succession. 
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The nyention is embodied in a plurality 
of conduits, one connected to each cylinder 
of the motor, and supplied with fluid under, 
pressure, an independent valve in each con 
duit, an actuator, and means for coupling 
the valves successively to the actuator, said 
means and actuator including electromag 
nets under the control of the ignition sys 
tem. The invention is adapted to be applied 
to an internal combustion motor having any 
number of cylinders, and having an ignition 
system which may be either a high tension 
system including a distributer, or a low ten 
sion system including a timer in the primary 
circuit. - 

For the purpose of illustration, the in 
vention is horewith shown in connection 
with an internal combustion motor compris ing four cylinders and an ignition system 
of the low tension type, including a timer. 
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Of the accompanying drawings, which 
illustrate one form in which the invention may be embodied.--Figure 1 represents a 
diagram including a four-cylinder motor, a 
source of fluid under pressure, an electric 

50. 

spark-producing system, and electrically 
operated, means controlled by the primary 
circuit for controlling and directing the 
pressure of fluid to the motor cylinders. 
Fig. 2 represents an elevation, partly in sec 
tion, of the valve mechanism and electrically 

55 operated means for actuating the valves. 
Fig. 3 represents a section on line 3-3 of Fig. 2. 

The same reference characters indicate 
the same parts wherever they occur. 
On the drawings-10 represents a tank or 

reservoir in which may be stored a suitable fluid under pressure, preferably compressed 
a. 

11, 12, 13, and 14 indicate the cylinders 
of an internal combustion motor. Each cyl 
inder is connected with the reservoir 10so 
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65 as to receive therefrom fluid under pressure, whereby the pistons in the cylinders may be 
successively driven. - 

Conduits are indicated at 11, 12, 13, and 
14, and may extend separately to the reser 
voir 10, or may be joined as illustrated to a 
common supply pipe 15. The supply pipe 
may be provided with a valve 16 whereby 
the supply to all of the cylinders may be. 
closed. Each branch or conduit 11, 12, 13, 
and 14 is provided with an independently. 7, 
operative valve, said valves being indicated 
respectively at 21, 22, 23, and 24. For the 
sake of convenience in operation, the four 
valves are arranged at equal distances from 
a common center. 

Fig. 1 includes the primary circuit of 
an ignition system which is controlled by a 
timer 25. The primary circuit includes a 
source 26 of current of which one side is 
connected to the timer by a conductor 27. 

31, 32, 33, and 34 indicate respectively the 
primary windings of induction coils asso 
ciated respectively with the cylinders 11, 12, 
13, and 14. The primary windings are all 
connected to a common conductor 28 lead 
ing to the other side of the source 26 of cur 
rent. The timer 25 may be rotated as usual 
by mechanism driven by the motor shaft 
so as to cause it to successively engage the 
stationary contacts 31, 32’, 33' and 34'. 
These contacts are here shown as connected 
to binding posts 35 which are connected 
respectively to the primary windings by 
conductors, 41, 42,43, and 44. The windings 
in the secondary circuits are indicated at 31, 
32*, 33° and 34", and the respective spark 
gaps are indicated at 31, 32° 33' and 34. 
To those familiar with the operation of in 
ternal combustion motors, it is well known. 
that the circuits by which sparks are pro 
duced in the cylinders are closed when the 
respective pistons are at the compression 
ends of their strokes. The closing of each 
spark producing circuit by the timer 25 pro 
duces a spark at the end of the compression 
stroke and before the beginning of the driv 
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ing stroke. By the coöperation of the timer 
with the contacts 31, 32, 33' and 34, sparks 
are produced successively in the Several cyl 
inders. The order of sparking may be de 

5 termined according to any preferred ar 
rangement. 
The means by which the spark-producing 

current is caused to direct pressure of fluid 
successively to the several cylinders includes 
controlling electromagnets 51, 52, 53, and 
54, one for each of the valves 2122,23, and 24. 
The electromagnets may be connected to the 
binding posts 35 by conductors 51, 52, 53. 
and 54. They are also connected to a com 

15 mon conductor 55, leading to a relatively 
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large actuating electromagnet 56, hereinaf 
ter described. A conductor 57 connects the 
magnet 56 with the return conductor 28 and 
may include a switch 58. The switch here 
shown includes the handle 59 of the valve 
16, and is arranged to close the circuit 
through the magnet 56 when the valve is 
open, and to open the circuit when the valve 
is closed. . 

It will be observed that the magnet 56 is 
relatively large, whereas the magnets 51, 52, 
53, and 54 are relatively small. In con 
sequence of the difference in size, the smaller 
magnets are adapted to be more sensitive 

20 

25 

30 
magnet, and they are so arratiged with re. 
lation to the valves 21, 22, 23, and 24. that 
the larger magnet 56 may actuate said 
valves, and the magnets 51, 52,53, and 54 

35 may effect connection of either of the valves 
with the actuating magnet 56. As shown by 
Figs. 2 and 3, the magnet 56 is of the sole 
noid type, and is provided with a core or 
armature 45. The outer end of the core car 

40 ries a disk or plate 46 which is adapted to 
be sigged by latches 61, 62,63, and 64 con 

respectively to the valves 21, 22, 23, necte 
and 24. The latches are pivoted at 65 to mem 
bers 66 affixed to the valve stems 67, and 

45 
they are normally retracted against adjust 
able stops 69. . 

71, 72,73, and 74 indicate respectively ar 
matures in coöperative relation with the 
magnets 51, 52,53, and 54. When either 
armature is attracted by its magnet, the 
latch carrying the attracted armature is 
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moved against the tension of its spring into. 
coöperative relation with the disk 46, and 

55 when the disk is moved by the action of its 
magnet, the valve connected to the latch 
so moved is opened, thus admitting the pres 
sure of fluid to the appropriate cylinder. 
The operation of the device is as fol 

60 lows: Assuming that the motor in coming 
to a state of rest stops at a point, which 
causes the timer 25 to engage one of the sta 
tionary contacts; the circuit is closed at that 
point E. 

65 and also thr ofgh one of the controlling 

and to operate more readily than the larger 

they are connected to springs 68 by which 

one of the primary branches. 
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magnets. When it is desired to start the 
motor, the handle 59 of the valve 16 may 
be turned to open the valve, and to also close 
the switch 58. The pressure of fluid in the . 
reservoir 10 is thereupon admitted to the 
valves 21, 22, 23, and 24, and the circuit is 
closed through the appropriate. controlling 
magnet, and also through the actuating 
magnet 56. The controlling magnet being 
smaller and having a relatively light load 
attracts its armature before the armature of 
the magnet 56 is moved. As the magnet 56 
builds up, it finally becomes sufficiently pow 
erful to actuate its armature which there 
upon opens the valve which by that time is 80 
coupled with the plate 46. Pressure of fluid 
is thereupon admitted to the cylinder which 
is the cylinder for otherwise driving the mo 
tor by an ignited charge of combustible gas. 
As the motor advances under the pressure of 
the fluid so delivered, the timer 25 is ad 
vanced to the next succeeding contact, 
whereupon the next succeeding. ES 
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valve is first coupled with and then actuate 
by the magnet 56 which is de&nergized as of 
ten as the circuit is broken. A succession of 
driving impulses of the fluid from the res 
ervoir 10 may be permitted to drive the 
motor until the motor is regularly driven by 
the combustion of the gas otherwise sup 
plied to it. When the fluid from the reser 
voir 10 is no longer required, the valve. 
handle 59 is moved to close the valve and 
open the switch 58, whereupon the motor 
may continue without receiving pressure 
from the reservoir. 

. I claim: 
1. The combination with an internal 

combustion motor, of a conduit connected 
to the cylinder of the motor, a valve in the 
conduit, an electrically operated actuator 
initially disconnected from the valve, and, 
electrically operated means for connecting 
the valve to the 'actuator whereby the ac 
tuator may operate the valve. 

2. The combination with an internal 
combustion motor of a source of fluid under 
pressure, a conduit from said source to the 
motor, a valve in the conduit, two electro 
magnets in series, and disconnectible means 
whereby the valve and one of said magnets 
may be operatively connected, the other of 
said magnets being adapted to render said 
means operative for corneeting said valve 
and the first magnet. 

3. The combination with an internal 
combustion motor of a source of fluid under 
pressure, a conduit from said source to the 
motor, a valve in the conduit, and valve op 
erating means consisting of two electromag 
nets in series and connections whereby the 
action of one magnet connects the valve to 
the other magnet, said other magnet being 

. adapted to actuate the valve. 
4. The combination with an internal com- 30 
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1,002,949. 
bustion motor, of a source of fluid under 
pressure, a conduit from said source to the 
motor, a valve in the conduit, a relatively 
slow electromagnet and armature, a rela 
tively fast electromagnet and armature, said 
magnets being connected in series, and 
means actuated by the relatively fast arma 
ture for connecting the valve to the rela 
tively slow armature whereby the valve may 
be operated. 

5. The combination with an internal com 
bustion motor having a plurality of cylin 
ders, of a source of fluid under pressure, a 
conduit including branches from said source 
to the cylinders, a valve in each branch, 
a common actuator initially disconnected 
from Said valves, and means for connecting 
any one of Said valves with the actuator 
whereby the connected valve may be op 
erated. 

6. The combination with an internal com 
bustion motor having a plurality of cylin 
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ders, of conduits connected to the cylinders, 
a source of fluid under pressure for said 
conduits, a valve in each conduit, a single 
actuator, and means for connecting any one 
of Said valves with said actuator. : 

7. The combination with an internal com 
bustion motor having a plurality of cylin 
ders, of conduits connected to the cylinders, 
a. Source of fluid under pressure for said 
conduits, a valve in each conduit, a mag 
netically actuated member, and electro-mag 
netic ImeanS for effecting successive connec 
tion between each of said valves and said 
member. . . . . 

8. The combination wun an internal.com bustion motor having a plurality of cylin 
ders, of conduits connected to the cylin 
ders, a Source of fluid under pressure for 
said conduits, a valve in each conduit, an 
electromagnetic actuator, and means includ 
ing electromagnets each in series with the 
winding of said actuator for coupling the 
valves with their actuator. 

9. The combination with an internal com 
bustion motor having a plurality of cylin 
ders, of conduits connected to the cylinders, 
a source of fluid under pressure for said 
conduits, a valve in each conduit, an ac 
tuator controlled by the motor, and means 
controlled by the motor for effecting suc 
cessive coupling of the valves with the ac 
tuator whereby the valves are operated suc cessively. 

10. The combination with an internal 
combustion motor having a plurality of cyl 

erating means. 
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inders, and electric spark producing means; 
of conduits connected to the cylinders, a 
source of fluid under pressure for said con 
duits, valves in said conduits, an electrically 
operated actuator controlled by the spark 
ing means, and electrically operated means 
controlled by the sparking means for ef 
fecting successive connection of said valves 
with said actuator whereby the valves may be operated. 
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11. The combination with an internal 
combustion motor having a plurality of cyl 
inders, and electric spark producing means, 
of conduits connected ... to the cylinders, 
valves in the conduits, electro-magnetic 
valve operating means controlled by the 
Spark producing means, and means con 
trolled by the sparking means for connect 
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ing the valves successively to said valve op 

12. The combination with an internal 
combustion motor having a plurality of cyl 
inders, and electric spark producing means, 
of conduits connected to the cylinders, 
valves in the conduits, a plurality of elec 
tromagnets arranged to be controlled by the 
timer of said spark producing means so as . 
to operate successively, a valve operating. 
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85 
electrottagnet arranged to be operated when 
each of the successive magnets is operated, 
and means adapted to be operated by said 
successive magnets for connecting the valves 
successively with said valve-operating mag 
net. . . . . 

13. The combination with an internal 
combustion motor having a plurality of cyl 
inders, and electrical spark, producing 
means including a stationary contact for 
each cylinder and a movable coöperative 
contact; of a plurality of conduits, one con 
nected to each cylinder, a valve for each 
conduit, an individual electromagnet for 
each valve, said magnets being connected re 
spectively to said stationary contacts and to . 
a common return conductor, a valve operat ing electromagnet in series with said return 
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conductor, and means operated by said mag 
nets for connecting their respective valves 
with said operating magnet whereby said 
operating magnet may operate the valves. 
In testimony whereof I have affixed my 

signature, in presence of two witnesses. 
FRED T. WILEY. 

Witnesses: 
ALBERT E. RUST, 
P. W. PEZZETTI. 

Copies or unus patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D. C.’ 
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