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No. 895,603. 

UNITED STATES PATENT OFFICE. 
MILTON A.TROW AND FREDRICK J. BRUMMER, OFAVOCA, MINNESOTA. 

AUTOMATIC CHARGING MECHANISM, FoR ENGINEs. 
Specification of Letters Patent. Patented Aug. il, 1908. 

Application filed May 16, 1907. Serial No. 374,065. 
To all whom t may concern: 

Beit known that we, MILTON A. TRow and 
FREDRICK J. BRUMMER, citizens of the 
United States, residing at Avoca, in the 
county of Murray and State of Minnesota, 
have invented certain new and useful Im 
provements in Automatic Charging Mechan 
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ism for Engines; and we do hereby declare 
the following to be a full, clear, and exact de 
scription of the invention, such as will enable 
others skilled in the art to which it apper 
tains to make and use the same. . m 
Our invention relates to new and useful 

improvements in automatic Egg mech 
anism for combustion engines and is an im 
provement over our former invention as ap 
E. for under date of August 20, 1906 and 

aring Serial Number 331392, and our ob E. is to provide means for continuously 
eeding an explosive to the combustion cham 
ber of the engine. 
A further object is to provide means for 

rotating the charging mechanism in the same 
direction at all times. 
A still further object is to provide means 

for igniting the fuel when deposited in the 
combustion chamber. 

Other objects and advantages will be here 
inafter referred to and more particularly 
pointed out in the claims. 

In the accompanying drawings which are 
made a part of this application, Figure 1 is a 
longitudinal central sectional view through 
our improved charging mechanism and show 
ing the same attached to a gas engine. Fig. 
2 is a top plan view thereof. Fig. 3 is a bot 
tom plan view thereof. Fig. 4 is a sectional 
view as seen on line 4-4 Fig. 1, and, Fig. 5 is 
a sectional view as seen online, 55Fig. 1 

Referring to the drawings in which similar 
reference numerals designate corresponding 
parts throughout the several views, 1 indi 
cates a piston of that class adapted to be 
used in connection with rotary engines which 
is mounted in a suitable cylinder 2, said cyl 
inder in turn being carried at one end of a 
base member 3, and is provided with inlet 
ports 4 and 5 through which the power me 
dium is entered into the cylinder to drive the 
piston, the port 4 being at an angle to the 
E. member, the power medium will be car 
ried to the upper portion of the cylinder to 
drive the piston in one direction while port 5 
is parallel with the base member and enters 
the cylinder at the lower edge of the piston 
so that when the power medium is entering 

through the port 5, the piston will be driven 
in the opposite direction, the two ports ter 
minating at one end in a chamber extension 
or conduit and in order to control the move 
ment of the piston 1 we provide a gate 7. 
which is pivoted at the point of juncture of 
the two ports and is so located that it can be 
moved to close either of the ports desired and 
as best shown in Fig. 1 the gate is shown in 
position to close the port 5, in full lines and 
when the gate is in this position the piston 
will rotate to the left, while if the gate were 
swung to the position shown in dotted lines 
the piston would be rotated in the opposite 
direction. 
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One end of the extension or conduit 6 is di 
vided into a plurality of combustion cham 
bers 8 which are closed at one end and in 
communication with the chamber extension 
or conduit at their opposite ends and in or 
der to compress the fuel in the chambers un 
til the same is exploded we provide each of 
the chambers with a valve 9 which is pivoted 
at one edge and normally held across the 
mouth of the combustion chambers by 
means of a tension spring 10 which is located 
above the combustion chambers and is con 
nected to the valve by directing the stem of 
the valve through the wall of the extension 
or conduit and securing a lever 11 thereto to 
which is attached one end of the spring 10, 
the opposite end of said spring being secured 
to a lug 12 on the combustion chamber. 

In order to prevent back pressure on the 
valves 9 we locate in the chamber extension 
or conduit at the ends of the combustion 
chambers a swinging closure 13 which is nor 
mally held closed by means of a spring 14 so 
that as soon as the explosion occurs and has 
passed into one of the ports 4 or 5, the closure 
13 will immediately descend and cover the 
ends of the combustion chambers, the closure 
receiving the force of the back pressure. 
A mixing chamber 15 is located on the op 

posite end of the base member 3 from that 
occupied by the cylinder and in order to con 
vey the fuel from the mixing chamber to the 
combustion chambers, we provide a plurality 
of cylinders 16 in each of which is located a 
piston 17 which pistons are adapted to recip 
rocate in the cylinders and are provided with 
upwardly extended piston rods 18. 
Each of the cylinders 16 is connected to 

the mixing chamber by means of a feeding 
pipe 19 so that when the pistons are on their 
upward stroke in the cylinder a supply of the 
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fuel will be drawn into the cylinder and like 
wise when the piston descends the fuel in the cylinder will be discharged into its respective 
combustion chamber through discharge pipes 
20 there being one E. pipe for each of 
the cylinders and the number of combustion 
chambers are in proportion to the number of 
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cylinders employed so that each cylinder is 
provided with its own individual combustion 
chamber. - - 
The fuel is prevented from returning to 

the mixing chamber after being drawn into 
the cylinder by disposing over that end of the 
feed pipe entering the cylinder, a valve 21 
while the fuel is prevented from returning to 
the cylinders R being discharged into 
combustion chambers by disposing a similar 
valve 22 over that end of the discharge pipes 
entering the combustion chambers. 
The object in providing a plurality of cyl 

inders for charging the combustion chambers 
is to direct a new charge of materialinto each 
combustion chamber as fast as one charge is 
exploded and to this end we have provided 
means whereby when the piston nearest the 
combustion chamber is at its lowest stroke, 
the piston farthest from the combustion 
chamber will be at its upward stroke and the 
pistons between the two end pistons will be 
proportionately raised or lowered and to ac 
complish this result we secure to the upper 
ends of the piston rods 18, eccentric straps 23 
which are in turn mounted upon eccentrics 
24 which are mounted upon a shaft 25 car 
ried in the upper end of standards 26 and 27 
extending upwardly from the base member 
3, said eccentrics being varied in such manner 
as to accomplish the result above described. 
That end of the shaft 25 extending through 

the standard 27 is provided with a driving 
gear 28 with which is adapted to mesh a 
shifting gear 29, said gear being mounted 
upon a shaft 30 which is provided in its 
length with a universal joint 31, one end of 
the shaft 30 finding a bearing in a standard 
32 extending upwardly from the base mem 
ber 3 while the opposite end thereof is 
mounted in a bearing block 33 which is in 
turn slidably mounted in a slot 34 formed in 
the upper end of the standard 27, the gear 
29 being located between the block 33 and 
joint 31. 
The shaft 30 is of sufficient length to ex 

tend entirely through the standard 32 and 
is provided with a beveled gear 35 which 
meshes with a similar gear 36 on one end of a 
shaft 37, the opposite end of said shaft hav 
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ing a worm 38 thereon which meshes with a 
gear 39 on the main driving shaft 40 and it 
will be seen that when the piston 1 is rotated 
that the driving shaft 25 will be likewise ro 
tated and in order to reverse the piston 1 
without affecting the rotation of the driving 
shaft, we provide an idler 41 which is rota 
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mesh with the gear 28 and by moving the 
bearing block 33 longitudinally in its slot 34, 
the shifting gear 29 will be moved into en 
gagement with the idler 41 so that when the 
piston 1 is rotated in the opposite direction, 
the driving shaft 25 will not be reversed. 
The block 33 is adjusted in the slot 34 by 

means of a link 42 which extends laterally 
from the block and beyond one edge of the 
standard 27 where it is secured to one end of 
a lever 43 which is in turn pivotally mounted 
upon a rack 44, the lever 43 being provided 
with the usual form of spring latch 45 which 
is adapted to engage with notches 46 on the 
rack 44, there being preferably three notches 
on the rack, the two end notches being so ar 
ranged that when the latch is in engagement 
with one or the other thereof, the block will 
be at one end or the other of the slot while 
the middle notch is so arranged that when the 
latchis in engagement therewith, the shifting 
gear 29 will be midway between the driving 
gear 28 and the idler 41 thereby disconnect 
ing the E. from the shaft 25 and stopping 
the feeding mechanism which will result in 
the immediate stoppage of the engine. 
In order to E. the material as soon as 

discharged into combustion chambers, we 
provide a vertically disposed shaft 47 to the 
upper end of which is secured a beveled gear 
48 which is adapted to mesh with a similar 
gear 49 on the end of the driving shaft 25, 
that portion of the shaft 47 below the gear 48 
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being provided with a plurality of cams 50 . 
which are adapted to engage individual con 
tact Reft 51, said contact points being elec trically connected to sparking plugs 52 ex 
tending into the auxiliary combustion cham 
bers 8, the cams being mounted upon the 
shaft 47 in such a manner as to coincide with 
the movement of the eccentrics on the shaft 
25 whereby the cam will engag 
points 51 when the piston is at its lowest 
stroke, the cams and contact points being 
equal in number to the number of eccentrics 
on the shaft 25. 
From the foregoing it will be seen that we 

have provided a very cheap and accurate 
means for conveying the combustible mate 
rial from the mixing chamber to the combus 
tion chamber the charges being so timed that 
a continuous explosion will occur and thereby 
giving a steady drive to the engine and at the 
same time enabling us to employ a minimum 
amount of the explosive material at each 
charge. - 

at we claim is: • . 
1. The herein described charging mechan 

ism for engines comprising the combination 
with a mixing chamber and combustion 
chambers; of a plurality of cylinders be 
tween said mixing chamber and combustion chamber, pistonsin said cylinders and means 
to operate said pistons whereby the fuel will 

e the contact. 
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posited in the combustion chamber, said pis 
tons having a stepped relation to each other. 

2. In a charging device for engines the 
combination with a mixing chamber and 
combustion chambers; of a plurality of cyl 
inders between said mixing chamber and 
said combustion chambers, a feed pipe for 
each of said cylinders common to and com 
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municating with said mixing chamber, a dis 
charge pipe for each of said cylinders, ex 
tending into one of said combustion cham 
bers, valves on said feed pipes and discharge 
pipes, means to normally close the auxiliary 
combustion chambers, a piston for each of 
said cylinders, means to operate said pistons 
said pistons having a staggered relation one 

- with the other. 
3. The herein described charging mechan 

ism for engines comprising a plurality of com 
bustion chambers, a mixing chamber, means 
between said mixing chamber and said com 
bustion chambers embracing cylinders and 
pistons having stepped relation one with the 
other, and correspondingly arranged eccen 
trics having connection with said pistons to 
intermittently feed fuel from the mixing 
chamber to said combustion chambers, and 

30 

means to explode the fuel in the combustion 
chambers. 

4. In a charging mechanism for engines 
the combination with combustion cham 
bers, and means to normally close the open 
ends of said combustion chambers; of a plu 
rality of cylinders, a discharge pipe extending 
from each of said cylinders to one of said 
combustion chambers, pistons in said cylin 
ders adapted to direct fuel through the dis charge pipes, a driving shaft for said pistons, 
a plurality of eccentrics on said driving shaft, 

means to connect said pistons with the ec 
centrics, said pistons and eccentrics having 
a stepped relation to each other and means 
to rotate said driving shaft. 

5. In a charging device for engines, the 
combination with a plurality of combustion 
chambers at one end thereof, means for 
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charging the said combustion - chambers, comprising cylinders, pistons in said cylin 
diers, a driving shaft above said cylinders, 
means to operatively connect said pistons to 
the driving shaft, a driving gear on said driv 
ing shaft, an idler meshing with said driving 
gear, a shaft having a universal joint therein 
mounted above said driving gear and idler, a 
shifting gear on said shaft and means to move said shifting gear laterally whereby the same 
may be directed into engagement with the 
driving gear, or idler, at will or entirely out 
of engagement with both the driving gear 
and idler. 

6. In a charging mechanism, for engines 
the combination with an engine having com 
bustion chambers and means to reverse the 
rotation of the engine; means for charging 
said combustion chambers a plurality of cyl- 6: 
inders, pistons in said cylinders, a driving 
shaft for said pistons, means to operatively 
connect said pistons to the driving shaft and 
means to prevent inverse rotation of the 
driving shaft when the engine is reversed. 

In testimony whereof we have signed our 
names to this specification in the presence of 
two subscribing witnesses. 

MiLTON ATROW. 
FREDRICK. J. BRUMMER. 

Witnesses: 
T. P. WESTBY, 
GUNDA WESTBY. 
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