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To all wh?????, if; ??? ????cer?: 
Be it known that I, FRANK. E. HALL, of 

Quincy, in the county of Norfolk and State of 
Massachusetts, have invented certain new and 
useful Improvements in Gas - Engines, of 
which the following is a specification. 
Myinvention relates to new and useful im 

provements in explosive-engines; and its ob 
ject is to produce an explosive-engine simple 
of construction and efficient in operation. 
My invention consists of certain novel fea 

tures hereinafter described, and particularly 
pointed out in the claims. 

In the accompanying drawings, which illus 
trate a construction embodying my invention, 
Figure 1 is a perspective view of my engine, 

Fig. 2 is a top plan view 

gine. Fig. 3 is a vertical cross-section taken i 
on the line. 33, Fig. 2; through the engine. 
Fig. 4 is a detail view of the rocking disk 
hereinafter descripedi. Fig. 5 is a side eleva 
tion of the rocking disk. 
view of the reversing nechanism hereinafter 
described. Figs. I, 8, 9 are modified con 
structions of the connection between the pis 
ton and the piston-rol. 

Like letters of reference refer to like parts 
throughout the së veral views. 
The exterior of the engine consists of three 

cylindrical sections A", A, and A'. The Outer 
end of the casting A" is closed by the base 
plate A, secured in place by the bolts A, and 
the opposite end of said casting A fits into 
the inner end of the casting A, as shown in 
Figs. 1 and 2. To the other end, A, of the 
casting A is secured the casting A' by the bolts 
A. Secured in the center of the base-plate 
A is the bearing B", held firmly in place by 
the nut B", and in said bearing is located the 
end B of the shaft B, which extends through 
the center B of the rocking or Oscillating 
disk B, and the upper end B" of said shaft B 
fits into the sleeve B", between which and the 
center portion B of the rocking disk B are lo 
cated antifriction - balls. B to take up the - der are two ports K, opening into the ex thrust. The sieeve H is located in the disk 
C, fast on the shaft D and to one side of its 
center. Surrounding the shaft D is the sleeve 

held in position by the disk D. 

Fig. 6 is a detail 

D, and between said sleeve and another sleeve, 
D", are located a number of antifriction-rolls 
D” within the ring D" of the casting A. Be 
tween the disk C and the sleeves D' and D 
are two plates D', between which are suitable 
antifriction-rolls D' to take up the thrust. 
The opposite ends of the sleeves D' D'are 

Around the 
outer ends of the rocking disk B are secured 
the ball ends E' of the piston-rods E" by a 
universal joint formed by the sleeve E, bear 
ing E, and nut E", and each of said piston 
rods (of which six are shown, forming a mul 
tiple-cylinder engine) extends into a cylinder 
E, and each has a ball end E secured by the 
universal joint E in the center E of the pis 
ton E, which piston is provided with suitable 
packing-rings E. This rocking disk B can 
not revolve, as it is held against such move 
ment by the pin M, reciprocating in the guide 
M" in the side of the casting A", (see Figs. i. 
4, and 5,) so that the piston-rods are.ai held 
in positive relation to the pistons and oscillat 
ing rocking disk. A suitable pump J, se 
cured to the main shaft is, keeps up a cont 

| stant supply of air (and any mixture of ?rude 
oil, gasolene, or any other material which 
makes an explosive mixture when mixed with 
air) through the pipe K into the chamber K, 
located around the cylinders and around the 
main shaft and communicating with each cyl 
inder through the ports K* through the pas 
sage K”, so that when each piston moves to 
the lower end of its stroke and uncovers the 
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ports K the explosive mixture passes from, 
the chamber K into the cylinder through 
said ports, and the pi, ton being moved to the 
head of the cylinder , the universal connec 
tion previously des: fed the charge is Com 
pressed up to. from sixty to seventy pounds 
to the square inch. The pressure in the Sup 
ply-chamber K is kept constant to about one 
pound pressure per Square inch, which pres 
sure causes the mixture to flow into each cyl 
inder when the ports Kare uncovered by the piston. On the opposite side of each cylin 
haust-chamber K", which also surrounds the 
cylinder and the main shaft. - From Said ex 
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haust-chamber Kare a number of exhaust: 
outlets K", which, if desired, may be connect 

led by any suitable pipe connection and led to 
5 

O 

20 

sisting of the bushing O, secured fast on the 

an inwardly-extending pin P, adapted to 
work in the slot P of the cam P. To said 

35 
casting A' and having at its upper end a suit 

to its full limit and the engine started, it may 
... be reversed by pulling the lever out to its 

full extent, and, as has been arranged in prac 
tice, this reversing mechanism causes a turn 
in either direction of about one-third of a 

40. 
- 

45. 
where it has been sparking, exploding the 

make it oscillate in the opposite direction, 

?? 

65. 

the disk to make the connection through the 

revolution of the main shaft D through the 

one main exhaust. The cylinders- aid the 
shaft are kept cool by suitable water-jacket 
K'. The charge entering as described and 
compressed is exploded by a jump-spark. 
through the sparking plug F (of any suitable 
construction) in the head of each cylinder. 
The electric circuit for this sparking is ob 
tained from the battery G, which is connect 
ed by the wire G' to the engine through the 
binding-post G', and the other wires...G' G", 
(when the circuit is closed) are connected, through the binding-post G' and spring G, to 
the metallic ring G', secured to one side of 
the disk G, of insulating material. This disk 
G has on its face the metallic ring G', and 
connected with this ring is the ping through 

flat spring G' as this spring G' contacts with 
each sparking plug, thereby exploding the 
charges one after another and keeping up the 

disk, C and oscillating or rocking disk B. 
The engine is reversed by mechanism con 

shaft D by a suitable screw O', and to said 
bushing is secured the disk G. by gibs P, 
held in place by screws P. To said disk G 
is secured fast the sleeve P", provided with 

cam P there is pivotally connected at P the 
lever L, pivoted at its lower end at L'in the 
able handle L. When the lever is pushed in 

revolution. In its reversing operation the 
disk.G is turned on the shaft by the cam to 
throw the connecting-pin of one cylinder to 

charge on the upcoming of the piston, which 
puts the pressure on the oscillating disk B to 

which will turn the shaft D in the opposite. 
direction. Then reversing the disk with the 
cam back to its original position the engine 
will run as first described, 
The construction of this engine does away 

with, all valves, and the engine being cast in one piece all packing and ground joints are 
done away with, and as the engine is perfectly 
balanced, having, preferably, six or more 
pistons, it can be run steadily without a fly 
wheel. 
In the ordinary engine the momentum of 

the fly-wheel is used to compress the charges 
in the cylinders; but with this disk motion the explosive in one cylinder is directly com 
pressed by the charge in the opposite cyhin 

der. There will always be three cylinders 
working down and three compressing charges; 
all in different positions to the stroke. It is 
preferable to use a rotary pump connected to 

- the main shaft to keep up a constant supply 
of air and any mixture of gas, crude oil, and 
gasolene or any other material to make an 
explosive mixture when mixed with air. 

can be kept up either by gravity or direct 
pressure from a pump or any other water 
pressure. By means of suitable side plates 
a a the engine may be supported as desired. 
An oil-cup N supplies a lubricant to the work 
ing parts of the engine. - 

In the modified constructions shown in Figs. 
7, 8, and 9 the piston-rod e' has its ball end e” 
within the sleeve e' and nute, and said nut 
is provided with an extension e', which ex 
tends through the head of the cylindere', and 
on the end thereof is connected the screw 
bolte'. The packing e, similar to the pack 
ing E", is provided on the periphery of the 
piston E. 

I do not limit myself to the arrangement 
and construction shown, as the same may be 
varied without departing from the spirit of 
my invention. 
Having thus described the nature of my in 

vention and set forth a construction embody 
ing the same, what I claim as new, and desire 
to secure by Letters Patent of the United 
States, is 

1. In an explosive-engine, a main shaft, a 
series of cylinders surrounding said shaft and 
each provided with a piston, connecting mech 
anism between said pistons and said shaft for 
communicating motion to said shaft, means 
independent of the piston in each chamber for 
forcing air or explosive mixture under pres 

The . 
circulation of the water around the cylinders 

75 

95 

? ? ? 

sure to each cylinder, and means for igniting 
said explosive mixture in said cylinders. 

2. In an explosive-engine, a main shaft, a 
series of cylinders surrounding said shaft and 
each provided with a piston, connecting mech 
anism between said pistons and said shaft for . 
communicating motion to said shaft, means 
independent of the piston in each chamber for 
forcing air or explosive mixture under pres 
sure to each cylinder, means operated by the 
movement of the main shaft for igniting said 
explosive mixture in said cylinders. 

3. In an explosive-engine, a main shaft, a 
series of cylinders surrounding said shaft and 
each provided with a piston, connecting mech 
anism between said pistons and said shaft for 

i I. ? 

II 5 

I 2 ? 

communicating motion to said shaft, means 
independent of the piston in each chamber for 
forcing air or explosive mixture under pres, 
sure to each cylinder, and means mounted on I25 the main shaft and operated thereby for ig- - 
initing the explosive mixture in said cylinders. 

4. In an explosive-engine, a main shaft, a 
series of cylinders surrounding said shaft and 
each provided with a piston, connecting mech 
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anism between said pistons and said shaft for 
communicating motion to said shaft, means 
independent of the piston in each chamber for 

O 

forcing air or explosive mixture under pres 
Sure to each cylinder, a sparking plug in each 
cylinder, a Source of electricity, a disk of in 
sulating material mounted on said driving 
shaft and operated thereby, means controlled 
by the operator for closing the electric cir 
cuit, means on said disk engaging with said 
sparking plugs for closing the electric circuit 
therethrough successively. 

5. In an explosive-engine, a main shaft, a 
series of cylinders surrounding said shaft and 

15 each provided with a piston, an oscillating disk 
for operating said shaft, piston-rods for said 
pistons connected thereto and to said oscillat 
ing disk, means independent of the piston in 
each chamber for forcing air or explosive 
mixture under pressure to each cylinder, a 
sparking plug. in each cylinder, a source of 
electricity, a disk of insulating material mount 

25 

ed' on said driving-shaft and operated there 
by, means controlled by the operator for clos 
ing the electric circuit, and means on said 
disk engaging with said sparking plugs for 
closing the electric circuit therethrough suc 
cessively. ; 

6. In an explosive-engine, a main shaft, a 
series of cylinders surrounding said shaft and 
each provided with a piston, connecting mech 
anism between said piston and said shaft for 
communicating motion to said shaft, means 

35 
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65. 

for preventing rotation of said connecting 
mechanism, means independent of the piston 
in each chamber for forcing air or explosive 
mixture under pressure to each cylinder, and 
means for igniting said explosive mixture in 
said cylinders. 

7. In an explosive-engine, a main shaft, a 
series of cylinders surrounding said shaft and 
each provided with a piston, an oscillating 
disk for operating said shaft, piston-rods for 
said pistons connected thereto and to said os 
cillating disk, means for preventing the ro 
lation of said oscillating disk, means inde 
pendent of the piston in each chamber for 
forcing air or explosive mixture under pres 
sure to each cylinder, a sparking plug in each 
cylinder, a source of electricity, a disk of in 
sulating material mounted on said driving 
shaft and operated thereby, means controlled 
by the operator for closing the electric cir 
cuit, and means on said disk engaging with 
said sparking plugs. for closing the electric 
circuit therethrough. successively. 

8. In an explosive-engine, a main shaft, a 
series of cylinders surrounding said shaft, and 
each provided with a piston, connecting mech 
anism between said pistons and said shaft for 
communicating motion to said shaft, a cham 
ber for the air or explosive mixture surround 
ing said cylinders and communicating there 
with, means independent of the piston in each 
chamber for forcing air or explosive mixture 

shaft. 

S 

under pressure into said chamber, and means 
for igniting said explosive mixture in said cyl 
inders. 

9. ln an explosive-engine, a main shaft, a 
series of cylinders surrounding said shaft, and 
each provided with a piston, connecting mech 
anism between said pistons and said shaft for 
communicating motion to said shaft, a cham 
ber for the air or explosive mixture surround 
ing said cylinders and communicating there 
with, means independent of the piston in each 
chamber for forcing the air or explosive mix 

7 ? 
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ture under pressure into said chamber, means 
for igniting said explosive mixture in said 
cylinders, and a chamber surrounding said 
cylinders for the exhaust from said cylinders. 

10. In an explosive-engine, a main shaft, a 
series of cylinders surrounding said shaft and 
each provided with a piston, connecting mech 
anism between said pistons and said shaft for 
communicating motion to Said shaft, means 
independent of the piston in each chamber 
for forcing air or explosive mixture under 
pressure to each cylinder, a sparking-plug in 
each cylinder, a source of electricity, a disk 
of insulating material mounted on said driv 
ing-shaft and operated thereby, means con 
trolled by the operator for closing the elec 
tric circuit, means on said disk engaging with 
said sparking plugs for closing the electric cir 
cuit therethrough successively, and a mov 
able cam on said main shaft for holding said 
insulating-disk in different positions on the 

11. In an explosive-engine, a main shaft, a 
series of cylinders surrounding said shaft and 
each provided with a piston, connecting mech 
anism between said pistons and said shaft for 
communicating motion to said shaft, means 
independent of the piston in each chamber 
for forcing air or explosive mixture under 
pressure to each cylinder, a sparking plug in 
each cylinder, a source of electricity, a disk 
of insulating material, mounted on said driv 
ing-shaft and operated thereby, ineans con 
trolled by the operator for closing the elec 
tric circuit, means on said disk engaging with 
said sparking plugs for closing the electric 
circuit therethrough successively, a movable 
cam on said main shaft for holding said insu 
lating-disk in different positions on the shaft, 
and an air-pump operated by said main shaft. 
for forcing the air or explosive mixture into said supply-chamber. 

12. In an explosive-engine, a main shaft, a 
series of cylinders each provided with a pis 
'ton, an oscillating disk provided with a rear 
central bearing for operating said shaft, pis 
ton-rods for said pistons connected thereto 
and to said oscillating disk, means for pre 
venting the rotation of said oscillating disk, 
means for causing an explosion in each cyl 
inder upon each complete revolution of the 
main shaft, and means independent of the pis 
ton in each cylinder for forcing air or explo 

95 
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sive mixture into each cylinder under pres 

cylinders each provided with a piston, an os 
cillating disk provided with a rear central 
bearing for operating said shaft, a disk on 
said shaft to which saidoscillating disk is con 
nected, piston-rods for said pistons connected 
thereto and to said oscillating disk, means for . 
preventing the rotation of Said oscillating 
disk, means for causing an explosion in each 
cylinder upon each complete revolution of the 

I5 

2U 

25 

main shaft, and means independent of the 
piston, in each cylinder for forcing air or ex 
plosive mixt 
sufe. . . . ??. ??, '' 

14. In an explosive-engine, a main shaft, a 
series of cylinders surrounding said shaft and 
each provided with a piston, connecting mech 
anism between said pistons and said shaft for 
communicating motion to said shaft a Sup 

ure into each cylinder under pres 

ply - chamber under pressure for supplying 
air or explosive mixture located around said 
shaft and communicating with said cylinders, 
and an exhaust - chamber surrounding, said 
cylinders for the exhaust therefrom. 

15. In an explosive-engine, a main shaft, a 
series of cylinders surrounding said shaft and 
each provided with a piston, connecting mech 
anism between said pistons and said shaft for 
communicating motion to said shaft, a supply 
chamber under pressure for supplying air or 
and around said cylinders and communicating 
with said cylinders, and an exhaust-chamber 
surrounding said 
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explosive mixture located around said shaft 

cylinders for the exhaust. 
therefrom. . . . 

16. In an explosive-engine, a main shaft, a 
series of cylinders surrounding said shaft and 
each provided with a piston, connecting mech 
anism between said pistons and said shaft for 
communicating motion to said shaft, a cham 
ber for air or explosive mixture communicat 
ing with saíd cylinders, meansindependent of 
the piston in each cylinder for forcing air or 
explosive mixture into said chamber, means 

cylinders for the exhaust from said cylinders. 
17. In an explosive-engine, a main shaft, a 

series of cylinders surrounding said shaft and 
each provided with a piston, connecting mech 
anism between said pistons and said shaft for 

mechanism between said pistons and said shaft 

for igniting said explosive mixture in ?| 
cylinders, and a chamber surrounding said 

communicating-motion to said shaft, a cham-F. 

... ling with said cylinders, means independent of 
aft, a series of || 
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ber for air or explosive mixture communicat-55 
the piston in each cylinder for forcing air or 
explosive mixture into said chamber, means 
for igniting said explosive mixture in said: 
cylinders, a chamber surrounding said cylin 6b. 
ders for the exhaust from said cylinders, and 
an exhaust-portin each cylinder controlled 
by said pistons. . . . . . . . . . . . . 
3.18. In an explosive-engine, a main shaft, a 
series of cylinders surrounding said shaft and 65, 
each provided with a piston, connecting mech- . . . . 
anism between said pistons and said shaft for 
communicating motion to said shaft, a cham. 
ber for air or explosive mixture communicat: . . . 
ing with said cylinders, means independent of 7 o' ... 
the piston in each cylinder for forcing air or 
explosive mixture into said chamber, means. 
for igniting said explosive mixture in said 
cylinders, a chamber for the exhaust from said. 
cylinders, and an exhaust-port in each cylin. 75. 
der controlled by said pistons. . 

19. In an explosive-engine, a main shaft, a 
multiple of cylinders surrounding said shaft. 
and each provided with a piston, connecting 

8o. 
for communicating motion to said shaft, means . 
'independent of the piston in each cylinder, 
for supplying air or explosive mixture to said 
cylinders, and means for igniting said explo 
siye mixture in all of said cylinders during 85. 
each complete revolution of the main shaft. 

20. In an explosive-engine, a main shaft, a 
multiple of cylinders, surrounding said shaft. 
and each provided with a piston, connecting , 
mechanism between said pistons and said shaft. 90 
for communicating motion to said shaft, means 
independent of the piston in each cylinder, 
for supplying air or explosive mixture to Sai 
cylinders, means for igniting said explosive .. 
mixture in all of said cylinders during each 95 
complete revolution of the main shaft, and a 
port in each cylinder through which the ex 
haust passes from each cylinder during each. 
complete revolution of the main shaft. . . . 
In testimony whereof I have signed my name too to this specificatión, in the presence of two sub 

scribing witnesses, this 29thday of May, A. D. 
1903. . . ......... ? 

... FRANK. E. HALL. 
- Witnesses: 

. . . A. L. MESSER, " . 
E. L. HARLOW. 

  


