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23 Claims. 
This invention relates to means for starting in 

ternal combustion engines and more particularly 
to a new and novel construction thereof tending 
to simplify, render more efficient and improve the 
Same generally. 

Heretofore different systems and means have 
been proposed by which compressed fuid is de 
livered to and made active in the cylinders under 
going the power stroke to turn the engine, and 
a charge of compressed fluid is delivered to the 
cylinders undergoing the compression stroke with 
the aim of preparing in them an explosive mix 
ture ready to ignite when the engine is turned. 
However, in these heretofore known structures 
the charge to the cylinders undergoing com 
pression stroke has been delivered at the Same 
pressure as the charge to the cylinders undergoing 
power stroke and even where the first mentioned 
charge is delivered through small ports with the 
intention of checking its pressure, if the engine 
fails to turn instantly and rapidly the pressure 
in the cylinders undergoing compression stroke 
will soon equalize with the preSSure in the cyl 
inders undergoing the power stroke With the re 
sult that the engine cannot be started. 

Therefore, one of the objects of my invention 
is to deliver a powerful flow of compressed fluid 
to the cylinders undergoing power stroke, while 
metered quantities of compressed fluid are deliv 
ered to other cylinders so that if the engine fails 
to start instantly or turns slowly, the fluid con 
tinues to exert its full pressure in the cylinder 
undergoing power Stroke to turn the engine, 
While the limited quantities of fluid delivered to 
other cylinders can not oppose the rotation of 
the engine more than a predetermined amount. 
Furthermore the leaks around the cylinder Valves 
and the piston rings quickly reduce the preSSure 
of the small volumes of fluid trapped in the cyl 
inders opposing rotation, and the opposing action 
is felt the least when the engine turns slowly and 
gives time to the leaks to become more important. 

It has also been proposed, in prior art struc 
tures, to facilitate the starting of the engine by 
delivering liquid charges to the cylinders during 
their suction stroke, but this System does not 
allow for a proper vaporization of the fuel and 
results in crank case oil dilution. Other means 
are also known by which a liquid charge is pumped 
by hand to the intake manifold prior to starting, 
but this system experiences the same disadvan 
tages I have heretofore mentioned and is addi 
tionally objectionable by reason of the fact that 
an extra, manual operation is required. More 

: over, no priming charges are available to Sup- - 

(Cl. 60-16) 
port combustion as soon as the manifold has 
been dried out by suction in the cylinders first 
Operating. 
In accordance -with my present invention. I 

avoid these objections by providing my starter. 
with means for automatically delivering thor 
oughly vaporized charges to the intake manifold: 
prior to starting the engine, and continuing to 
deliver Similar charges during the starting period. 
and the beginning of the running period, pro 
Vision being made for metering such charges and 
heating them in accordance to conditions of tem 
perature and stiffness of engine. My invention 
moreover, contemplates the automatic supply of 
Sparks to the cylinders undergoing-the-power 
Stroke by means of a booster magneto, this opera 
tion being frequently heretofore performed manu 
ally in prior art structures. 

For the purpose of setting forth a clear de 
Scription and understanding of my invention, I 
have shown the preferred general arrangement 
thereof for use in connection with a six cylinder, 
four cycle, combustion engine of the poppet valve 
type, it being clearly understood, however, that 
the Said invention can be employed with facility 
in connection. With any multi-cylinder combus 
tion engine of any type by a rearrangement that 
anyone skilled in the art can devise. Further 
more, it should be understood that while in the 
accompanying drawings and description, distrib 
uting means are represented as rotary distribu 
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tors, poppet valves and ball valves, any other 
means capable of performing the same operation 
are considered as coming within the scope of this 
invention. This also applies to the vaporizing 
means, nozzles, Springs, ports, conduits, and other 
details shown in the instant embodiment of my 
invention illustrated herein, 
Many details pertaining to the combination of 

the engine, starter and other accessories being 
already known in the art, have been represented 
only in a diagrammatical form, while a full dis 
closure has been made of the new means and ar 
rangements forming the particular subject mat 
ter of my invention." w 
In the accompanying drawings, 
Figure 1 is a sectional view through one form 

of distributor; 
Figures 2.3 and 4 are semi-diagrammatic views 

of the rotary distributor parts of the structure 
shown in Figure 1 showing more particularly the 
location and arrangement of the ports; 

Figure 5 is a view similar to: Figure 1 of another 
modified form of construction; 
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2 
distributor parts shown in Figure 5 illustrating the 
location and arrangement of the ports; 

Figure 7 is a view similar to Figure 1 of another 
modified form of Construction; 

Figure 8 is a semi-diagrammatic view of the 
distributor parts shown in Figure 7 showing more 
particularly the location and arrangement of the 
ports; 

Figures 9 and 10 are detail sectional views show 
ing in detail the construction of regulable noz 
zles; 

Figure 11 is a sectional view through the pre 
ferred form of distributor construction; 

Figure 12 is a view showing the general ar 
rangment of a starting means constructed in ac 
cordance with my invention, the structure being 
illustrated semi-diagrammatically for the pur 
pose of clearneSS; 

Figure 13 is a semi-diagrammatic view showing 
a compressed air motor driving a booster mag 
neto; 

Figure 14 is a semi-diagrammatic view showing 
a preferred means of coupling the booster mag 
neto to the engine when the same is driven by the 
latter. 

Figure 15 is another modified form of distribu 
tor, and 

Figure 16 is a semi-diagrammatic view of the 
distributor parts shown in Figure 15, showing 
more clearly the arrangement and location of the 
portS. 

Figures 17 and 18 are fragmentary semi-dia 
grammatical views showing the relative position 
of some of the controls during different phases 
of the starting action. 
In Figures 12, 17 and 18 00 indicates a com 

pressed fluid reservoir or receptacle, to which 
compressed fluid may be supplied by any suitable 
means. A bracket f O6 carries rotatably around 
pivot if f, a lever f08, which can conveniently be 
operated through button 09 and is normally 
held against stop O by spring OT. Considering 
first only the portion of lever 08 which is shown 
at the right side of pivot the length of said 
portion is made barely long enough to obtain the 
result that, when said lever is lowered, its end en 
gages the member or catch 05 carried by pivot f44 
and bracket 04 on stem of valve O2, and opens 
said valve which releases compressed fluid to the 
port provided by conduit C3. The relative posi 
tion of some of the parts during this phase is 
illustrated in Figure 17. By pushing further lever 
08, as the angle increases lever 08 is not long 

enough to keep into engagement catch 05, which 
snaps past the edge of lever 08 under the tension 
of spring 43 and lets valve 02 seat again, closing 
communication between reservoir 00 and conduit 
G3. The catch f O5 is free to rotate upwardly and 

allows lever f08 to return to normal position after 
starting the engine. 
The height of valve Of is so regulated that said 

valve will be opened by lever i08 against tension 
of spring 45 and will allow compressed fluid to 
port if provided by conduit 6 about the same 
time that valve 02 is disengaged and closes. The 
relative position of parts during this phase is illus 
trated in Figure 18. The left end of lever 08 oper 
ates two electrical switches 40 and 22 through 
pivot ff2, equalizing lever 3, insulated pivoted 
brackets f4 and contact surfaces 5. In the 
form shown, 6 represents an elastic sheet metal 
part, of which there are two in each switch, and 
on which the contact surfaces 5 slide to set 
contact. Said Switches are so arranged that 
switch 22 is closed preferably before valve O2 is 

2,056,710 
opened, and switch 40 is closed preferably only 
when valve 0 is opened. Switch 22 is inserted 
in a circuit Which includes a Source of electric 
current (such for instance as a battery) 23 and 
a heating System indicated in the preferred form 
by insulated coils 24 and 25 wound around the 
intake manifold 73 and priming manifold 5. 
Switch 40 is inserted in a circuit which includes 
a Source of electric current if and a distributor 
20 which delivers current to the engine Spark 

plugs 4 through leads 2, in proper timing. 46 
indicates a conduit or cover protecting the electric 
leads 2. 
The upper part of Figure 12 shows in a semi 

diagrammatical manner a six cylinder engine, 
indicating the cylinders, 73 the intake manifold, 
T2 the intake valves, 4 and 76 check valves allow 
ing Communication from priming manifold 75 to 
the intake manifold, but not vice versa. The 
numeral 0 indicates ports provided in the present 
eimbodiment by conduits 62 leading from the 
fluid distributor 84 to the cylinders, 7 being the 
check valves allowing communiaction from said 
ports to the cylinders, but not vice versa. 
The numeral 84 indicates a distributor to which 

compressed fluid is delivered by conduits 6 
when valve 0 is open, while conduits 62 deliver 
compressed fluid in proper timing from distributor 
to valves T. Port 32 provided by conduit 63 
leads from distributor 84 to priming chamber 8, 
check valves 82 and 83 allowing compressed fluid 
from conduits 63 and 0.3 respectively, to enter 
prinning chamber 78 but not vice versa, while check 
valve 80 has the same function for fuel Supplied 
from the constant level chamber of carburetor 
through conduit 79. 

Figure 1 shows in a semi-diagrammatical way 
a distributor embodying some of the principles 
of my invention carried out in such a form as to 
facilitate understanding. indicates the station 
ary body of a main distributor in which rotates a 
shaft 2 connected in proper timing and ratio with 
the engine. Said shaft is fixed with rotary dis 
tributor 3 and extension shaft 4, which in turn is 
slidably but non-rotatably connected with shaft 5 
which is fixed with rotary distributor 7 and shaft 
6. This shaft is also slidably but non-rotatably 

connected with shaft f, rotary distributor 22 and 
shaft 23 which is connected in the same manner 
with shaft 24, rotary distributor 26 and shaft 30. 
This arrangement allows the rotary distributors 
to seat on the stationary disributors or partition 
surfaces for each of them provided, and against 
which they are compelled by fluid pressure and 
action of springs 6 and 29. The ports O shown 
in the stationary distributors are connected in 
proper order to the engine cylinders as already 
described. The intermediate body 9 provides a 
high pressure fluid chamber 8 to which high pres 
sure fluid is delivered through port , and a fuel 
chamber 4, which is in communication with 
chamber 8 only when port 34 in the distributor T 
is in front of ports 3 of partition 2. Fuel is 
Supplied to chamber 4 by conduit 9 and check 
valve 8. A nozzle 5 is provided in which the 
fuel can enter through hole 42 at the bottom and 
can be sucked through port 20 whenever a flow of 
fluid is induced in said port in the proper direc 
tion. Port 20 is connected to port 28 and me 
tered fluid chamber 25. 
From this chamber the fluid is distributed on 

One side through port 35 in rotary distributor 22 
to ports 27 in stationary distributor 2, and on 
the other side is intermittently supplied through 
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2,056,710. 
cover 3 and conduit 63. Ports 27 are con 
nected to conduits 62 through check Valves 3 so 
that.fiuid can go from conduits 2 to conduits 0, 
but not vice Versa. 

of rotary distributors 7, 22 and 26. At the stage 
shown in said figures, port 34 is going to set com 
munication between chambers 8 and 4, While 
ports 35 and 36 have just closed communication 

Will be 
noted that the system of the two freely commu 
nicating chambers 4 and 25 is never in commu 
nication with chamber 8 and with ports 2 and 
32 at the same time, but only With either One Or 

Therefore, no more fiuid will go 
through said last mentioned ports every time they 
are uncovered, than has been stored in the SyS 
tem of chambers 6 and 25 in the preceding stage. 
A metering action is thus provided, which pre 

20:vents the continuous flow of high pressure fluid 
through ports 22 and 32. 
To start the engine the operator pushes but 

ton 9 downwardly and by this the switch 22 
is first closed, and coils 24 and 25 start to heat 

25 imanifolds 3 and 5. 
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By further pushing the button 9 the valve 
G2 is thrown open and pressure fluid is released 

through conduit 93 to chamber 8, where it 
mixes with priming fuel which thoroughly Vapor 

sizes going through the hot-spot 25 and finally 
enters the intake manifold 3 through Valves 76 
and 4. The various ports and valves may be SO 
proportioned that during the time valve 2 is 
open, only the proper amount of fluid and fuel is 
delivered to the manifold 3, and excessive Waste 
of fluid and fuel is avoided. Usually the Spring 
43 is made rather weak and the fluid pressure 

against valve 2 causes most of the resistance 
to the movement of lever 8; this fluid resistance 
however suddenly disappears the very moment 
the valve is unseated, and the lever 8 under the 
pressure of the operator's hand rapidly passes the 
position at which catch 35 snaps free, and valve 
02 stays open only a very short and practically 

... constant period at every start. 
Pushing the button 09 further results in open 

ing the main valve if and closing the circuit of 
distributor 29 which will deliver sparks to the 
engine cylinders at the proper time. A Stream 
of high pressure fluid is delivered by port to 
chamber 8 and will exert its pressure on which 
ever cylinder is in communication with chamber 
8 through ports 33 and 9, conduit 62 and Valve 
7 . No other continuous flow of fluid out of 

5 chamber 8 is allowed, as either distributor 
closes communication, with chambers 4 and 25, 
or distributors 22 and 26 close all possible outlets 
from said chambers, as already described. Dis 
tributor 3 is preferably, so timed as to direct said. 
continuous stream of full pressure fluid to a cyl 
inder undergoing power stroke, to turn the en 
ge. 
When the engine begins to turn, the cylinderS 

Will draw the rich warm mixture that has been 
provided by chamber 78 to manifold 3 as de 
scribed before, while a pulsating stream of fluid 
Will be allowed through ports 3 and, after mix 
ing with fuel, will be delivered to chamber 25. 
Distributor 22 is preferaby so timed as to set Com 
munication through ports 35,22 and and valve 

, between chamber 25 and a cylinder under 
going suction stroke everytime chambers 25 and 
Eá inave been supplied with a charge of fluid, 
While, distributor. 26 allows part of Said charge to 
fiow: through ports.38 and 32, Will reach chamber. 

Figures 2, 3 and 4 show the preferred tinning 

78 and continue the action heretofore performed 
by fluid released through valve O2. 
The multiplicity of Ways by which fuel is: Supe. 

plied to the fluid which later constitutes the cylin 
der charges, allows sufficient time to the fuel to 
vaporize and mix with the fluid and permits a 
very efficient, regulation of mixture according to 
conditions of climate and stiffness of the engine. 
Such regulation is easily performed by properly 
proportioning ports, valves, nozzles and heating 
System, before installation, and by handling Valves 
38, 39, 4 and 42, and regulating the nozzles as 
Will be later described. 

Figure 5 shows a different form in which the 
Operations performed by distributors 3, 7 and 22 
are performed by only one rotary distributor 43, 
driven through shaft 42 rotating in casing. 4). 
Figure 6 is a phantom view of rotary distributor 
43. On stationary distributor 49, Port 44 has the 
same function as port 33 in Figure 1, and port 45 
the same function as port 34, while the radial 
groove 46 machined in distributor 43 sets con 
munication intermittently between fuel chamber 
52 and ports f and corresponds to port 35 of 
Figure 1. 
When high pressure fluid is delivered to cham 

ber 3 through port , it is distributed to the 
cylinders undergoing power stroke by ports 44 
and , conduit. 2, While an intermittent foW is 
allowed in chamber 52 through ports 45 and 47 
and after mixing with fuel Sucked through port 5 
and calibrated hole 53 of nozzle 50, it is intermit 
tently distributed through ports 48, 46 and 0 to 
the cylinders which are in Sction Stroke. 

Figure 6 shows how ports 45 and 46 can be ar 
ranged to the end that chamber 52 is never in 
communication with both chamber 4 and ports 

at the same time. 
In Figure 7, a form of distributor is disclosed 

Which utilizes as intermittent flow reservoirs, the 
ports and conduits 82 themselves. If the 
valves applied to the engine cylinders are pro 
vided with Springs, as they usually are, a cer 
tain amount of compressed fluid Will be trapped 
in conduit.S. 62 between said valves and distrib 
utor 6 driven by shaft 62, after each one of con 
duits 32 has been operative for high pressure. 
fluid supplied from chamber 64 through port 63. 
Said trapped fiuid is allowed to escape through 
a radial groove 68 of distributor 6 and a circular 
port formed by grooves 65 and 66 provided in 
rotary distributor 6 and stationary distributor 
6, and is led to chamber 78 through port 32. 
Groove 68 and port 63 are shown in Figure 8 so 
arranged that either one is in communication 
with one of ports, but never both at one time. 

Figure 15 shows a form of distributing means 
in which 5A is a rotary distributor driven through 
shaft 52. AS is a fluid receptacle corresponding 
to chamber 8 of Figure 1; 59 is the casing, ) are 
the ports which through conduits 62 lead to 
Cylinders and is the port to supply fluid to the 
receptacle, as usual. 58 is the distributor body, 
i57 the metering chamber, 59 ports in stationary 
distributor fron receptacle f60 to chamber 57, 
and 54 the corresponding port in rotary distrib 
utor, while 53 is the port distributing the main 
fluid stream to the cylinders through port 0. 
56 is a central port in stationary distributor, 

always communicating With port 32, and 55 a. 
radial groove in rotary distributor, intermittently 
Setting communication between chamber 57 and 
port S.2, performing the same function of distrib 
utors and 2i of Figure 1. In Figure 16 is clearly 
showra; the relative timing of ports...f54 and 55 
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to the end that a continuous communication be 
tween receptacle 60 and port 32 is never per 
mitted at any time. 
In Figure 11 is shown the preferred form of my 

invention as already disclosed in its single parts, 
so that another complete description is unneces 
sary. It is sufficient to state that 9) is the high 
pressure chamber, 9; the intermittent flow cham 
ber, 92 its cover, and 93 a spring to hold rotary 
distributor 22 in place when there is no pressure 
in chamber 9?. All other parts, each marked by 
numerals, perform the same function for each of 
then above described. 
With reference to said Figure 11, in connection 

with Figures 2, 3, 8 and 12, it will be seen that 
when compressed fiuid is released to chamber 90 
through conduit 5 and port from reservoir 
90, said fluid is distributed to cylinders in power 

stroke by port 63 of distributor 6 through ports 
0 and conduits 62. On the other hand rotary 

distributors 7 and 22 are so timed with each other 
that either distributor 7 allows flow of fluid from 
chamber 9) to chambers 4 and 9 through ports 
34 and 3 while distributor 22 prevents the escape 
of fluid from chamber 9 to ports 27, or distributor 

prevents communication between chamber 99 
and chambers 4 and 9 f while port 35 of distribu 
tor 22 registers with one of ports 27 and So allows 
any compressed fiuid contained in chambers 4 
and 9 to be distributed through ports 2, valve 3 
and conduit 32 to a cylinder undergoing a stroke 
different from power stroke. 

In other words, at the beginning of the starting 
action, when compressed fluid from chamber 90 
begins to exert pressure in a cylinder in power 
stroke to turn the engine, but the engine is still 
resisting and does not turn yet because of normal 
friction, frozen lubricant or any other abnormal 
impediment, the fluid from chamber 99 is only al 
lowed to cylinders in power stroke and the com 
bination of distributors and 22 preventS eScape 
by the way which would perforan the priming of 
cylinders in different stroke; however, as soon as 
the engine turns fluid is allowed to intermittently 
fill chambers is and 9 f, rush past nozzle fS to 
foim a priming mixture and intermittently ex 
pand from said chambers to the engine cylinders 
to be prinned. As already seen While describing 
the modifications illustrated in Figures 7 and 8, 
groove 68 of distributor 6 i registers with ports () 
after the same have been active in distributing 
high pressure fluid to the cylindersin power stroke, 
and allows the fluid trapped in the temporary re 
ceptacle provided between valves 7 and distribu 
tor S by said ports and conduits connected there 
to to escape through annular groove 65, port 32 
ind conduit 63 to channber 3, where it forms a, 
priming mixture which is distributed by manifold 
5 to manifoid 3. 
NOzzie 5 has been shown partly in dotted lines, 

it being understood that it is offset with reference 
to shafts and is and only shown in Section for 
representation purposes. Also, no attempt has 
been made to show pipes, fittings and valves in a 
constructive form, Since no claims are made on 
their foln. 
While I have specifically described my inven 

tion as applied to a six cylinder, poppet valve en 
gine, the principles of Said invention can be ap 
plied to any internal combustion engine. It shall 
also be understood that while in the example de 
scribed, compressed fluid is made operative in all 
cylinders of the engine, in engines With a great 
number of cylinders, it is sometimes preferable to 
apply compressed fluid to a lesser number of cylin 

2,056,710 
ders, and whenever there is more than one intake 
manifold and carburetor, it shall be optional to 
apply the vaporizing device (4 to 78) to all or 
part of them, and the same shall be understood 
about the heating device. 

Figure 13 shows one of the forms by which a 
booster magneto 27 can be automatically oper 
ated in connection with my invention, when the 
Source of electric current f is not available. A 
compressed fluid motor 28 is operated by com 
pressed fluid passing through conduit 39, which 
is preferably branched from conduit 6 of Figure 
12, and through shaft 29 driving the booster 27 
which is connected to distributor 29 by leads 26 
taking the place of leads 9 of Figure 12. 
In Figure 14, 39 is a shaft preferably driven by 

the engine and preferably geared so aS to turn at 
higher speed than the engine crankshaft. Said 
shaft is round or preferably Square, and carries 
slidably mounted a conical part i32 which is 
linked to the eye portions 38 of said shaft 39 
through links 33, 34 and 35. 3 is a spring 
and 36 are weights, the booste' inagneto shaft 
carrying an internally conical Inenber 3 in 
which the part 32 is pushed by spring 3 when 
the engine is at rest, thus making a clutch con 
nection. When the engine is being started and 
turns slowly, the booster 2 is driven through 
clutch 3 - 32, but as Scon as the engine is 
speeded up the reaction of Weights 35 under cen 
trifugal force overcomes the action of Spring 3, 
member 32 is withdrawn and no further rota 
tion is imparted to booster magneto 2. Weights 
36 and spring 3 can be So proportioned as to 
have booster 2 in action at regular idling Speed, 
to improve Smoothness of engine. 

Figure 9 shows one of the forms by Which any 
nozzle can be made easily adjustable, to vary the 
proportions of the mixture. The nozzle 50 may 
be screwed more or less deeply into the chamber 
wall 51, and locked in place by means of the 
nut 52. 

Figure 10 shows a form of adjustable nozzle 
suitable for horizontal nozzles Such for instance 
as 5S, while the form shown in Figure 9 is more 
suitable for vertical nozzles such for instance as 
f5 and 8. In the construction shown in Figure 
10 the regulation is obtained by Screwing more Or 
less deeply into the chamber Wall 58 the nozzle 
i55 and locking it in place by means of nut 5". 
Figures 17 and 18 have already been described 

as representing the relative position of some of 
the control means during two different phases of 
the starting action. 
What I claim as my invention is: 
1. In a device of the class described, employed 

for starting internal combustion engines, a Source 
of compressed fluid, a metered fluid receptacle, 
means alternately opening and closing communi 
cation between said source and Said metered fluid 
receptacle, means for distributing fluid to the 
engine cylinders while undergoing power stroke 
to turn the engine, and means alternately clos 
ing and Opening communication between Said 
metered fluid receptacle and said engine cylin 
ders while undergoing a different stroke, in cyclic 
ae 
2. In a device of the class described employed 

for starting internal combustion engines, means 
including a receptacle for distributing fluid to 
cylinders undergoing power stroke, a metered 
fluid receptacle, ports connecting said metered 
fluid receptacle to the engine cylinders, means 
for opening and closing communication between 
Said first mentioned receptacle and metered fluid 
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22,056,710 
receptacle, means operating alternately there 

- with for opening and closing communication be 
tween said metered fluid receptacle...and said 
cylinder ports, while the corresponding cylinders 

... undergo ... a stroke different from power stroke, 
and means for Supplying and mixing fuel to the 
metered fluid. 

3. In a device of the class described employed 
for starting internal combustion engines, means 
including a receptacle for: distributing fluid to 
cylinders undergoing power stroke, a metered 
fluid receptacle, ports connecting said metered 
fluid receptacle to the engine cylinders, means for 
opening and closing communication between said 
first mentioned receptacle and metered fluid re 
ceptacle, means operating alternately therewith 
for opening and closing communication between 
said metered fluid receptacle- and said cylinder 
ports, while the corresponding cylinders undergo 
a stroke different from power stroke, means for 
mixing fuel with the fluid in said metered fluid 
receptacle, and means for regulating the quan 
tity of fuel supplied and mixed with said fluid. 

4. In a starting; device for engines, means in 
cluding ports for distributing compressed fluid to 
engine cylinders undergoing power stroke to turn 
the engine, means for metering predetermined 
volumes of fluid, means including ports for in 
troducing said metered Volumes Of fluid into 
Said first mentioned ports. While they are not 
active in delivering fluid to the cylinders to turn 
the engine, ... and means...in said last mentioned 
ports for checking the back-flow of said fluid. 

5. In a device for starting internal combustion 
engines, means distributing fluid to the cylinders 
undergoing power, stroke to turn the engine, a 
source of compressed fluid, a metering recep 
tacle for said fluid, an engine timed distributor 
for alternately opening and closing communica 
tion between said source and said receptacle, ports 
connecting said receptacle with... a. plurality of 
engine cylinders, and engine timed means for 
alternately closing and opening communication 
between said receptacle and each of said cylin 
der ports in succession between the end of ex 
haust stroke and the firing phase. 

6. In a device for starting internal combustion 
engines, a compressed fluid receptacle, distribut 
ing means, conduits, and checking means active 
in distributing fluid from Said receptacle to the 
engine cylinders in proper sequence and in trap 
ping fluid in said conduits, additional engine 
starting means, and means for directing the 
trapped fluid to Said additional engine starting 
nea.S. 
7. In a combination, a plurality of engine, cyl 

inders, a Source... of compressed fluid, conduits 
from Said Source to said cylinders, engine timed 
means for distributing, Said fluid to Said cylinders 
through said conduits, flow check means between 
said conduits and said cylinders, said distribut 
ing and check means being intermittently active 
in trapping fluid in Said conduits, fluid initiated 
means accessory in engine starting, and means 
for directing the trapped fluid to said accessory 
eaS. 
8. In an apparatus for starting internal com 

bustion engines including an intake manifold, a 
Source of compressed fluid, means by Which said 
compressed fluid is made operative to turn the 
engine, means for forming a compressed priming 
charge including fluid from Said Source, and 
engine timed means for metering and delivering 
predetermined volumes of said compressed prim 
ing charge to the engine manifold to prime the 
engine. 

: 5 
9. In a combination, an internal combustion 

- engine. comprising ... a plurality of cylinders, a 
carburetor, a fuel receptacle, means including a 
backflow check device for Supplying fuel from 
said carburetor to said fuel receptacle, means 
for . Supplying fluid preSSure to Said receptacle, 
means for forming a mixture of Said fluid and 
fuel ...and engine timed means for metering and 

... delivering predetermined volumes of . Said mix 
ture to the engine. cylinders in cyclic manner. 

10. In a combination, an internal combustion 
engine, comprising a plurality of cylinders and a 
in anifold, a fuel receptacle, means for supplying 
"compressed fluid to said receptacle, means for 
.1mixing Said fluid and fuel, means for Supplying 
the resulting mixture to the engine manifold 

...prior to turning the engine, means for metering 
the Supply of said:mixture to the engine mani 
fold proportionately to the engine. Speed when 
the engine has started, and means for heating a 
component of the mixture prior to its introduction 
into the manifold. 

11. In a starting device for internal combus 
tion engines, means for distributing fluid to the 

... engine cylinders during power stroke to turn the 

... engine, means for distributing under pressure a, 
Succession of predetermined volumes of fluid to 
the engine cylinders between the end of exhaust 
Stroke, and the firing phase to prime the engine, 
means for delivering fluid to the engine manifold 
to prime the engine, and a single operative mem 
ber to bring into actuation the means aforesaid. 

12. In a Starting device for internal, combus 
tion engines, means for distributing fluid to the 
engine cylinders; during...power stroke to turn the 
engine, means for distributing fluid to, said cylin 
iders between the end of exhaust stroke and the 
firing phase to.prime the engine, engine actuated 
means for controlling the supply of fluid to said 
lastinentioned: distributing; means, means for de 
liveriag priming fluid to the engine before said 
engine is: active, means for preventing said last 
mentioned means from being operative while the 
engine is... active, and a Single controlling mem 
ber for bringing all said means into operation. 

3. In means for starting internal: combus 
tion engines, means for distributing fluid to the 
-engine cylinders: during power stroke to turn the 
engine, means for ; distributing priming fluid 

...through ports to said cylinders between the end 
of exhaust stroke and the firing phase to prime 
the engine, and engine controlled means for clos 
ing Said ports to said priming fluid while the en 
gine is inactive and allowing intermittent passage 
through said ports to said cylinders during the 

r whole period of engine activity. 
14. In means for. Starting internal combustion 

engines, means for distributing fluid to the en 
gine. Cylinders, during power stroke to turn the 
engine, means for distributing predetermined Wol 
illumes of priming fluid through ports to said cylin 
der's between the end of exhaust stroke and the 
firing phase to prime the engine, and engine con 
trolled means for closing said ports to said prim 
ing fuid. While the engine is inactive and allow 
ing intermittent passage through said ports to 
said cylinders during the whole period of engine 
activity. 

15. In a combination, an internal combustion 
engine comprising a plurality of cylinders, means 
by which compressed fluid is made operative to 
turn the engine, means including ports for dis 
tributing priming fluid to the engine cylinders, 
and engine controlled means for closing said ports 
to said priming fluid. While the engine is inac 
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tive and allowing intermittent passage through 
Said ports to said cylinders during the Whole peri 
od of engine activity. 

16. In means for starting internal combustion 
engines, a source of compressed fluid, a fluid 
chamber, means for Setting communication be 
tween said Source and said chamber, means for 
delivering compressed fluid from said chamber 
to an engine cylinder undergoing power stroke 
to turn the engine, means for delivering Com 
pressed fluid from Said chamber to an engine cyl 
inder between the end of the exhaust phase and 
the firing phase to prime said cylinder, and en 
gine controlled means for preventing at all times 
Said last mentioned delivery While Said engine is 
inactive. 

17. In means for starting internal combustion 
engines, a source of compressed fluid, a fluid 
chamber, means for setting communication be 
tWeen Said Source and Said chamber, means for 
delivering compressed fluid from said chamber to 
an engine cylinder undergoing power stroke to 
turn the engine, and an alternating engine con 
trolled fluid trap for delivering compressed fluid 
from Said chamber to an engine cylinder prior 
to power stroke only after said engine has begun 
to turn. - 

18. In a combination, an internal combustion 
engine comprising a plurality of cylinders, a cham 
ber for mixing compressed fluid and fuel, means 
for delivering the resulting mixture to the engine 
cylinders, a compressed fluid reservoir, a first 
release means for releasing fluid from said reser 
voir to said mixing chamber, engine timed means 
for metering compressed fluid at a rate per min 
ute proportional to the engine speed, means con 
necting Said metering means to said mixing 
chamber, a second release means for releasing 
compressed fluid from Said reservoir to said 
metering means, a starting lever for operating 
both said release means, and means allowing said 
first release means to close before Said second 
release means is opened. 

19. In means for starting internal combustion 
engines including a plurality of cylinders, a source 
of compressed fluid, means for distributing fluid 
from said source to said cylinders during power 
Stroke to turn Said engine, means for distribut 
ing priming fluid from said source through ports 
to said cylinders between the end of exhaust 
stroke and the firing phase to prime said engine, 
engine controlled means for closing said ports to 
said priming fluid while the engine is inactive, 
other means for delivering priming fluid from 
said source to Said engine while said engine is 
inactive, and means connected to said first men 
tioned distributing means for preventing the ac 
tivity of said last mentioned means while the en 
gine is being turned by fluid through said first 
mentioned distributing means. 

20. In a combination, an internal combustion 

2,056,710 
engine comprising a plurality of cylinders, a Source 
of priming fluid, conduits connected to the en 
gine cylinders, a distributor for injecting in cyclic 
manner said fluid under pressure into Said Con 
duits while the corresponding cylinders are On 
stroke different from power stroke, and engine 
controlled means in said distributor for stopping 
the flow of said fluid from said source to said 
cylinders on stroke different from power stroke 
when the engine is inactive, and interinittently 
allowing said flow of fluid when said engine is 
rotating. 

21. In a device for starting internal combustion 
engines, fluid initiated means accessory in engine 
starting and fluid metering means for Supplying 
fluid to said accessory means at a rate propor 
tional to the engine speed to proportion the ac 
tivity of said accessory means to the engine needs, 
Said metering means including a first compressed 
fluid receptacle, a Second receptacle, distributing 
means for intermittently opening communication 
between said first and second receptacle, and dis 
tributing means for intermittently opening con 
munication between said Second receptacle and 
Said accessory means, said distributing means be 
ing So timed with respect to one another that com 
munication between said receptacles is closed 
When communication between said second re 
ceptacle and Said accessory means is open. 

22. In a device of the class described, means for 
Starting internal combustion engines including a 
plurality of cylinders wherein a first stream of 
COInpreSSed fiuid is made operative to turn the 
engine, a fluid chamber, means for forming a sec 
Ond Stream of compressed fluid, means for intro 
ducing metered predetermined volumes of said 
Second stream compressed fluid into said cham 
ber, means for mixing fuel to said second streann 
Compressed fluid to form a compressed priming 
mixture, and means operating alternately with 
Said introducing means for delivering the result 
ing predetermined volumes of priming mixture 
under pressure in succession to the engine cylin 
ders between the end of the exhaust stroke and 
the firing phase to prime said engine. 

23. In a device of the class described, means for 
Starting internal combustion engines including a 
plurality of cylinders wherein a first stream of 
Compressed fluid is made operative to turn the 
engine, a fluid chamber, means for forming a sec 
Ond Stream of compressed fluid, means for intro 
ducing metered predetermined volumes of said 
Second Stream compressed fluid into said chann 
ber, means for mixing fuel to said second stream 
Compressed fluid to form a compressed priming 
mixture, and means operating alternately with 
Said introducing means for delivering the result 
ing predetermined volumes of priming mixture 
under pressure in succession to the engine cylin 
ders during admission stroke to prime said engine. 

MICHELE A. CASERTA. 
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