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70 all whom it may concern: .

" Be it known that I, Caaries A. BAER, a
citizen of the United: States of America, re-
siding at Detroit, ifi the county of Wayne

“and State of Michigan, have invented cer-

tain new and useful Improvements in Ex-
plosive-Engines, of which the following is a
specification, reference being had therein to
the accompanying-drawings.

This invention relates fo an intérnal com-
bustion engine and to a certain arrangement

~ of the parts thercof whereby great efficiency
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is obtairied, there being means provided for
varying the mixture of the fuel to suit-dif-
ferent requirements of service and other de-
tails of construction being. included-which

increase the effectiveness of the motor. ~ = |
‘the shaft 12 and a similar.pair 21 connected

The invention consists in the matters here-
inafter set forth, and.more - particularly
pointed cut in the appended claims.

In the drawings, Figure 1 is a viéw in

side elevation of a preferred form of motor .

that embodies features of the invention;
Fig. 2, is a view in horizontal longitudinal
section taken on or ghoub line YI-IX of Fig,
1; Fig..8 is a view In crosg section taken on
or about, line JIT—IIT of Fig. 2; Fig. 4 is &
view in section iaken on or about line

IV—IV of Fig. 8; and Fig. 5 is a view par-.

tially in section and partially in elevation
taken on the opposite side of the motor from
the point of view of Fig. 1.

In genersl terms, the motor consists of
two sefs of oppositely revoluble blades trav-.
ersing segmental chambers in which ex-
plosion' and expansion of the fuel takes

- place, such segmental chambers being ar-
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ranged in pairs and interconnected by a-

base chamber and the blades of each set be-
ing mounted on a common shaft. The two
shafts of the sels are interconnected to turn
in unison and operate an air compressor and
fuel feeding device through snitable con-
necting mechanism, the fuel feed mechanism
including means for varying the amount of
the feed. :

Referring to the drawings-a substantially
rectangular casing 1 has internal upright

artitions or cross walls 2 depending from
the top of the casing to a guide-way.3 on
the side -walls -in which base -plates 4 ar
reciprocated longitudinally of the gasing az
by intermeshing rack bars 5 and segmental
gears 6. The latter which are secured on
‘suitable shafts 7,vare séverally operated by
intermeshing segment pinions indicated at

-8, one of which is carried by an oseillatory
arm 9 to which motion is imparted by the
-cam track 10 of a cam 11. These cams are
-mounted on a shaft 12 journaled longitudi-
‘nally of the casing to which one set of blades
13 are secured on .the end of arms-14 to
“traverse segmental chambers 15 formed of

Patented Jan. 7, 1313.

60

appropriate design and material on the ex- -

‘terior of the casing. A similar set of cham-
bers 16 disposed symmetrically- with the

.chambers 15 are likewise traversed by a sec-
ond set of blades 17 connected by arms 18;

%

to a companion shaft 19 parallel to the shaft

112. A pair of chambers of each set open.

70

‘into the compartment of the casing formed -

‘between the adjacent cross walls thereof.
A pair of beveled gears 20 -connected to

:to the shaft 19 operate a transverse pump
‘shaft 22 having- a plurality of cranks 23
“¢orresponding in number to the pairs of seég-
‘mental chambers, whaose crank pins 24 travel
in the-slotted yokes 25 of piston stems 26
‘each of which reciprecate 2 pair of pistons
27 in. oppositely disposed cylinders 28 of
‘an alr pump. The pump barrels are con-
‘nected through an appropriate fitting .or
.pipe 29 with an air chest 30 which has ports
.81 each opening through outwardly closing
check valves 82 into one of the compartments
-of the main casing. "The ports 81 are con-

‘trolled by suitably disposed . reciprocating.

‘slide valves 38 or the like which are op-
evated from the shaft 12 and cams 11 by
rock arms 34 and rock shafts 35 that carry
segmental gears 36 each in mesh with-s rack
37 on the valves 88, - . _7 '

s Fuel - supply from - & suilable source

through a pipe 38 is injeocted inte the air

supply for each of the chambers by pumps
having barrels 39 preferably digposed in

pairs’ with pistons 40 interconnected with-

stems 41. - Each stem is reciprocated by a
rock arm 42 whose free end is provided with

a cam roll 43 traveling in the path of a cam

44 driven by the shaft 19. The other end
portion of the-arm is longitudinally slotted
and engages a stud 45 on a lever 46 that
terminates in a rack bar 47 fulecrumed
against a pinion 48 with which it meshes
' by means of a hand yoke 49. An intermedi-

t*ate slotted portion 50 of the arm engages a

‘transverse pin 51 on.the piston stem 41 to
oscillate the latten and the stroke may be
Iengthened or shortened by meving the stud

45 to or from the end of the rack arm 42, as
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by means of a hand wheel 53 for turning the
gear 48. To insure uniformity of action of
the pumps the various rock arms are inter-
coniecied for adjustment as by chain and
sprocket connections shown at 52.

The parts are so disposed and arranged
in timed relation that when the base wall 4
closes a compartment in the main casing 1,
the companion blades 13 and 17 are substan.
tially in the position shown in Fig. 3 with
the air and fuel .in.compression hetween
them ready for e\plosmn As a result of

the explosion the blades are forced apart.

around the segmental chambers and a clear
passage is afforded for them by the throw-

ng of the base 4 over the companion com-

partmmt as the blades approach the lower
portion of the casing chamber. The several
sets of blades are so timed and disposed in
relation to each other that one base slide
operates for two adjacent chambers, while
the fuel and air pumps are likewise ar-
ranged to furnish the proper fuel and com-
pression at the times needed.

One feature of the construction is the
mechanism which allows the variation of the
fuel supply to meet different requirements
of service without changing the air com-

‘pression which is uniform. under- all con-
ditions.

By a proper disposition of the
parts a substantially uniform torque is con-
Veyed to the «lmffs and a motor thereby

" obtained which is substantially. the equiva--
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lent of an eight-cylinder motor of the con-
ventional type but which is more compact
and of less weight per horse power unit.
As indicated the. walls of the explosion
chamber may be internally jacketed with
fire proof material and other provision may
be-made for preventing deterioratiorr of the
parts from excessive heat. It-is “to be
understood that the usual provision is made
for lubrication and other details of me-
chanical construction, not shown herein, are
carried out in conformlty Wlth goo“d shop
praetice.

Obviously, chanfres in the detaﬂs of con-
struction may be mftde without departing’
from the spirit of my invention and I do
not care to limit myself to any particular.
form or arrangement.of parts.

What I claim is:—

1. An esplosive engine comprising a main
casing with pairs of - segmental, oppositely
dlspowd chambers e*(tendlno latermlly there-
from and with depending cross walls divid-

. ing theé upper portion of the casing into

60
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_compartments each opening dlrer*HV ‘into

the upper portions of a pair of chambers, a

pair of parallel shafts each journaled con-
centrically with a set of chambers, a pair
of blades secured to the shafts for-each pair
of chambels adapted to revolve through the
“latter in opposite directions, means for clos-
g each -compartment from the lower part

1,049,643

of the casing as the blades enter the upper
parts of the communicating chambers, air
compressing means operated by the shafts,
means for directing air therefrom into the
compartments as each is closed, and means
operated by the shafts for forcing fuel into
the air supply to each compartment.

2. An explosive engine comprising a4 main
casing with pairs of segmental, oppositely
disposed .chambers extendmg therally there-
from and with depending cross walls divid-

ing the upper portion of the casing into
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compartments each opening directly into the

_upper portions of a pair of chambers, a pair
of parallel shafts each journaled. concen-

trically with a set of chambers, a pair of
blades secured on. the shafis for each pair
of chambers adapted to revolve through the
latter in opposite directions, means for al-
ternately closing each compartment of a pair
from the lower part of the casing as the
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companion blades enter the upper parts ‘of .

the communicating chambers, alr compress- -
ing means operated by the shafts, medns

for directing air therefrom into each com-
partment as it is closed, and means operated
by the shafts for forcmu fuel into the air

_supply to each compartment ‘ #

3. An explosive engine comprising a main

casing, devending cross WaIIs dividing the

upper portion of the casing into compalt-
ments, base plates reclprocable longitudi-
nally in’ the casing each adapted to alter-
natelv close each ecompartmernt of a pair, a

pair of segmental, oppositely ' disposed
chambers -extending, laterally . from. each
compartment -of. the casing, a pair of
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parallel shafts each journaled concentrically -

with a set of chambers, a pair of blades on

the shafts for each pair of chambers adapt-
ed to revolve through the latter in oppo:
site directions and timed: to enter the upper
parts thereof as the companion base plate
closes the communieating chamber, air com-
pressing means operated by the shafts, air
distributing means operated by the shafts
and adapted to. supply air from. the com-
pressing means to‘each compartment.as it is -
closed, and means. operated by the shafts for
forcmg, fuel into the air supplied to each

.compartment.

4. An'explosive englne eomprising a main
casing with pairs of ‘segmental, oppositely
disposed chambers extending -laterally
therefrom, and with compartments ipe its
upper portion each opening directly+ into

‘the upper parts of a pair of chambers,
‘means reciprocable in the casing for inter-

mittently closing the compaltments sever-
ally from the lower part of the base, a pair
of parallel shafts each journaled concen-
trically with a set of chambers, a pair of
blades on the shaft for each pair of shafts
adapted to revolve in an' opposite direction
and to enter-the upper portions of the cham-
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casing with pairs of segmental; oppositely
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bers as the adjoining compartment is closed;

air compressing means operated by the
shaft, means operated by ithe shafts for
directing air from the compressing means
into each compartment as it is closed, means
for forcing fuel into the air supplied to
each compartment, and means for operating
the fuel supply from the shafts adjustable
to regulate the amount thereof. :

' 5. An explosive engine comprising a'main

disposed chambers extending laterally there-
from, and with depending cross walls divid-
ing\the upper portion.of the casing into
compartments each opening directly into a
pair of\chambers, a pair of parallel shafts
each journaled concentrically with a set\.of
chambers, a pair of blades on-the shafts for
each pair of chambers adapted to revolve
through the latter in opposite direction, a
base plate for- each pair of compartments

" reciprocable longitudinally in the casing for

25

closing each compartment of a pair from
the lower part of the casing, a rack bar on
each base plate, oscillatory segmental gears

-meshing severally with the rack bars, a
rock arm. for actnating each gear, a cam on.
a shaft for each arm adapted to operate the |.

- latter, air compressing means operated by
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the shafts, means for distributing air from

“the compressing means inte each compart-

ment as it is closed, and means operated by
the shafts for forcing fuel info the sir sup-
plied ‘to each compartment. - S

casing with pairs of segmental, oppositely
disposed chambers extending lateraily there-
from and with compartments in its upper
portion each opening directly into the upper
portions of a pair of chambers, a pair of
parallel shafts each journaled .concentrically
with a sét of chambers, a pair of bladés on

- the shafts for each pair of chambers adapt-
-ed to revolve through thé latter in opposite

directions, means for closing each compart-
ment from the lower part of the casing as
the companion blades enter the upper parls
of the communicating chambers, a crank
shaft driven by the parallel shafts, 2 com-

pound air pump whose pistons are operated:

by the crank shaft, an-air chest in communi-

cation with the pump and chambers, valves.

therein, rock arms geared to the valves to
reciprocate the latter, cams on the shafts to
oscillate the rock arms, and means operated
by the shafts for injecting fuel imte,the air

supplied to each compartment by the pump. |

7. In an explosive engine having a plu-

rality of combustion chambers, and means

for supplying compressed air successively to
the éhamberns, of fuel pumps each in com-
‘munication with an air chamber, rock arms
for the pumps each oscillated by the engine,
a lever for reciprocating each pump adjust-

ably fulcrumed at ohe end nd engaged at |

the other in a longitudinal slot in a rock
arm, and means for simultancously shifting
the, pump operating levers to move their
points of engagements with the rock arms in
relation to the centers of motion of the lat-
ter. . : : :

8. In an explosive engine, 2 main casing
with pairs of segmental oppositely disposed
chambers extending laterally therefrom and
with compartments in its upper portion each
opening into the upper part of a pair of
chambérs, a pair. of parallel shafts each

3
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journaled concentrieally with a set of cham-

bers, a pair of blades on the shafts for each
pair of chambers adapted to revolve through
the latter in opposite, directions, means for
intermittently closing each compartment
from the lower part of the casing, an air
chest' in communication with the compart-
ments, an air pump operated by the shaft
for supplying the air..chest, slide valves
controlling communication between the air
chest and each compartment, a rack on each
valve, ‘a” gear in mesh .therswith, a rock
shaft carrying each gear, rock arms on the

‘rock shafts and cams operated by the main
:shafts for oscillating the rock arms. - '
-9, In an explosive engine, a main casing-
‘with pairs of segmental oppositely disposed
ichambers extending laterally. therefrom and
‘with compartments in its upper portion each
‘connacting the upper ends of a pair of cham-
-bers, & pair of shafts each journaled concen-
L -} trically with a set of chambers, 5 papir of
6. An explosive engine comprising a main’

blades on the shaft for each pair of chambers

-adapted to revolve through the latter in op-

0
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posite directions, & érank shait on the essing -

transverse to the main shafts, gearing oper-
ating the crank shaft from the main shafts,
s pump operated by the crank shaft, an air
chest on the casing supplied by the pump,

valves regiprocating in the chest for admit-

ting air intermittently to the casing com-
partments, members ou the casing oscillated
by the shaft, and operative connections be-
tween the oscillatory members and air chest
valves for reciprocating the latter.

10. In an explosive engine, 2 main casing
with pairs of segmental oppositely disposed
chambers extending laterally therefrom and
with compartments in its upper portion each

105
110
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connecting the upper ends of a pair of com- -

partments, a base plate for each pair of com-
partments reciprocable in the casing for al-
ternately closing the compartments of a pair
from the lower part of the casing, a pair of
parallel shafts each journaled concentrically
with a set of chambers, a pair of blades on
the shafts for each pair of chambers adapted
to revolve through the latier in opposite di-
rections, means operated by the shafts for

120

125

operating the base plates in timmed relation -

"to the companion blades to close the com-

partments each as the companion blades are -

entering the upper parts of. the connected

130
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. stantially rectangular casing, pairvs of seg-

30
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chambers, means operated by the shafts for
supplying compressed air to each compart-
ment as-it is closed,.a fuel pump adapted to
inject fuel into each compartment, fneans
for operating the pump in timed relation to
the air pump, and means for varying the
stroke of the pump to regulate the supply of |
injected fuel. : '
11. In an explosive engine, a plurality of
combustion chambers, means for supplying
compressed air successively to the chambers,
pump barrels connected to a source of fuel
supply and to. the chambers severally, pis-
tons, for the barrels, stems for reciprocating
the pistons, cams operated by the engine, a-
rock arm oscillated by each cam on a pivot
between its ends and provided with a slotted
outer end, levers each having an outer end
engaging adjustably with the slotted portion
of a rock arm and operating a piston stem, a
gear forming a fulerum for each rock arm, a
rack bar on each rock arm meshing with the
fulerum gear, and means for simultaneously
operating the gearsto vary the points of en-
gagement.of the lever and rock arms in rela-
tion to the centers of motion of the latter. -
12. An explosive engine comprising a sub-

mentad oppositely disposed chambers extend-
ing laterally therefrom, depending - cross
walls in the casing dividing the upper_part.

1,049,643

nectipg the upper ends of a pair of chambers,
a pair of parallel shafts each.journaled con-

centrically with a set of chamber blades on

the shaft each adapted to revolve through a
chamber, the blades of companion chambers
being timed to travel in opposite directions,
a base plate for each pair of compartments
reciprocable longitudinally in the cas-
ing below the cross walls for closing each
compartment intermittently from the lower
part of the casing, means. operated by
the shafts for reciprocating the base
-plates, a transversely disposed air pump
shaft, driving connections between each main
shaft and the pump shaft, an air pump
driven from the pump shaft, an air chest in
communication with the pump and with the
compartments, valves controlling the admis-
sion of air from the chest to each compart-
ment, means operated by the shafts for mov-
ing the valves in timed relation, a fuel pump
for each compartment for injecting fuel info
the air supply thereto, means for driving
-each pump from the engine shaft, and means
for simultaneeusly varying the strokes of
the fuel pump to regulate the supply of fuel.
In testimony whereof T aftix my signature
in presence of two witnesses.
© CHARLES A. BAKER.
‘Witnesses: ‘ :
Louis LrreLLE,

of the casing into compartments each con-

AveusT WILLMANOWSKI,
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