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To all whom 1t may concern: =~ .
" Beit known that I, AxprEw BeTTs BROWN,

- a subject of the King of Great Britain, and

resident of 3 Bloomsbury street, in the city
of London, Iast Center, England, have 1n-
vented certain new -and useful Improve-
ments in Internal-Combustion Engines; and

I do hereby declare that the following is a

10

full, clear, and exact description of the same.
The invention relates to improvements mn

 internal combustion engines, as described
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in. the present specification and illustrated
in the accompanying drawings that form
part of the same. -

The invention consists essentially in the
novel construction and arrangement of parts,

whereby a reciprocating movement 1s 1m-

parted to. the piston by explosive 1mpulses
at each end of the cylinder and clear of the

piston rod and whereby air at atmospheric

pressure is admitted into the piston for cool-
Ing purposes. o o o
The objects of the invention are to devise

an engine substantially free from the jar--

ring and vibratory movements incidental to
that type of machine and generally to pro-

vide an arrangement of parts simple and
cheap to construct and efficient In operation.

In the drawings, Figure 1 is a vertical
sectional view of the engine. Iig. 2 is a

~cross sectional view on the line A—B in Fig.
1. Fig. 8 is a cross sectional view on the line

- C—D in Fig. 1. Fig. 4 is a side elevation

39

40

of the valve arrangement and valve gear

connections to an auxiliary shaft. Fig. 5 is

a vertical sectional view of a modified form

of cylinder and piston. =~ =~

- Take numerals of reference indicate cor-

responding parts in each figure. ' |
Referring to the drawings, 1 is a cylinder

encircled by the casing 2, said casing prefer-
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ably forming part with said cylinder and

‘inclosing the water jacket 3. The cylinder

and casing 2 are here shown as formed in
two parts for convenience in manufacture,

though it must be understood that they may

be made in any suitable manner. One of said

parts is formed with the ‘head 4 and the.

other with the head 5, said heads extending

beyond-the main portion of the cylinder and

forming the valve pockets 6 and 7.
8 and 9 are inlet ports through the valve
pockets 6 and 7 respectively. '

10 and 11 are exhaust ports in the'hes;&s

4 and 5 respectively.

N 121s a pasé,age 111 the head 5 formed by the

inwardly extending walls 13 and 14 from
the said head 5, sald walls terminating inter-

intermittently with the explosion impulses
in the explosion chamber 16 at the other end
of the cylinder.

17 is the piston of a hollow type 11a,ving

the head 18 and the recessed head 19, the
“wall 20 of the recess in the head 19 extend-

ing inwardly info the piston and terminating
adjacent to the head 18 and forming a pas-
sage into the interior of said piston.

21 is a pin. rigidly secured to and extend-
ing between the sides of the wall 20 in prox-
imity to the inner end thereof. =

The recessed head 19 slides over the wall
13, the annular portion 22 of-the piston
entering the explosion chamber 15 an
adapted to travel to the head 5. '

23 are packing rings of any suitable type
arranged between the cylinder 1 and the pis-
ton 17. |

- 24 are pdcking rings of any suitable type

arranged between the wall 20 and the wall 18.

It will now be seen that there are two ex-
plosion chambers, one at each end of the cyl-
mder, two sets of inlet ports and two sets of
exhaust

orts, besides there is a clear air
passage from the outside through the head 5

mediate of the length of the cylinder 1 and -
| forming an annular -explosion chamber 15
“1n which the usual explosion 1mpulses occur
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and the passage 12 into the piston 17 with-

out any connection whatsoever with the said
explosion chamber, therefore, the piston can

be operated within the said cylinder from.

impulses at-each end thereof and the proper
connections made thereto quite clear of the
exploding gases. | -

25 and 26 are sparking plugs of any suit-

able type and extending into the explosion

chambers at each end of said cylinder and
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operatively connected to a suitable electric -

-current supply. .

97 is a piston rod at one end secured to the

pin 21 and extending through the passage 12
and at the other end pivotally secured to the

link 29. -
30 is the casing of the crank chambe
rigidly secured to the head 5 and closed 1n

by the cap 31,said cap being securely bolted

to and forming the head of said casing.
32 are guides secured to the sides of the

casing 30. _ R

.33 is a block sliding in the guides 32 and
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- through the casing 30.
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ﬁxédly secured to the piston rod 27 at the

lower end thereof.:

35 1s the main shaft extending througi

and supported on suitable bearings in. the

casing 30. |
36 18 a crank introduced into the main
~ shaft 85 within the casing 30 and pivotally
connected to the other end of the link 295.

37. 1s a counter-balance weight for the
crank 306 supported by the shaft 35.

It will now be understood that on the

operation of the piston 17 within the cvlin-

der 1, the crank and consequently the main

shaft 1s operated through the link connec-
tion of said crank with said piston rod, the
block 33 sliding in the guide 32 and steady-
ing the action of said rod and link.
38 are pinions motinted on the main shaft
39 and rotating therewith. |
39 and 40 are auxiliary shafts suitably
journaled and supported and extending
41 are gear wheels mounted on the auxal-
1ary shaft 39 and coacting with the pinions
38. | - |
42 are gear wheels mounted on the auxil-
1ary shaft 40 and coacting with the pinions
33 on the other side of the shaft 35. '
43 are bearings extending through the
wall of the casing 30 and forming guides
for the valve gear rods 44 and 45. .
46 arec rollers suitably journaled at the

ends of the rods 44 and 45 adjacent to the

auxiliary shaft. .

47 are helical springs encircling the rods
44 and 45 between the casing 30 and the
stops 48.

5 49 and 50 are cams mounted on the auxil- |

lary shafts 39 and 40 respectively and en-
gaging the rollers 46 at each revolution of
the said auxiliary shaft, thus raising the

valve rods 44 and 45 for the purpose of

. 45

50

operating the valves, said valve rods re-
turning to their original -position by the
spring pressure of the springs 47.

51 and 52 are valve casings secured in . the

Pockets 6 and 7 respectively and having the

ports 53 and 54 respectively - therethrough
leading to and from the interior of the
cylinder. - ¢ o |

55 and 56 are valves spring-held to their

. seats in the casings 51 and 52 of the helical

55

60

springs 57. -

- 08 and 59 are rocker arms suitably sup-
ported and at one end pivotally secured to
the rods 44 and 45 respectively and at the
other end engaging the stems of the valves
55 and 56. |

The valve gear hefeih,'demribéd and also

the arrangement and constructicn of the

~ valves is quite subsidiary to the main. fea-
- tures of the invention, in fact different
forms of valve gear may be used, also the

65

valves themselves may be materially changed | plete reciprocation of the
in construction and arrangement and it is | each round of impulses.

085,607

not intended in the present description to
do more by such explanation of the valve
oear and the valve than describe a working
macnine throughout. Other parts also may
be considered as quite lacking in novelty,

: Ve
such as the packing and oiling arrange-

ments except 1n so far as their application

may be new in the specific purposes to

which they are applied in the present in-

vention. -
60 are tubes extending through the erank
chamber casing 30 to a suitable oil supply
and from the interior of said chamber
through the passage 12 having their ends
turned for the purpose of directing the flow

ot oil between the wall 13 and the wall 20.

70
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61 are tubes extending through the casing '

9, and the cylinder 1, from a suitable oil
supply to suitable grooves in the wall of the

piston 17 as customary in engine oiling.

In the operation of this engine in the

hirst place the expansile fluid is admitted
through the inlet ports 8 at one end of the

cylinder in the usual manner, the compres-

sion stroke of the piston then occurs and

85
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following that the explosion by the spark -

as customary. In the meantime, and during
this part of the operation, the piston has
also been performing a suction stroke for
the explosion chamber 16, with the result

that expansile’ fluid is admitted through -
the inlet ports 9, therefore the impulse stroke:

from the explosion chamber 15 becomes the

95

compression stroke in the explosion cham- -

ber 16. The spark in the explosion chamber
16 is then fired with the result that the im-

| pulse is directed from the other end of the
cylinder to what it was in the former im-

pulse stroke and this latter impulse stroke
becomes in the explosion chamber 15, an

ing through the ports 10 as customary. The

100

.105
exhaust stroke, the expansile fluid exhaust- *

impetus of  the machine now creates an

exhaust stroke at one end of: the piston to
exhaust from . the explosion chamber 16
through the ports 11 and at the other end
of the piston in the chamber 15 a suction
stroke which draws in the expansile fluid
through the inlet ports 8. The impetus of

| the machine again .carries the piston to the
other end, that is to the explosion chamber

|

15 and compresses the charge in that cham-

ber at the same time creating a suction and
admitting the charge in the chamber 16 and

‘precisely the 'same operation continues dur-

ing the working of the engine, that is to

say, the first suction stroke admits the ex-

pansile fluid ‘at one end, the compression

110
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stroke 1mmediately following- and creating -

a suction stroke at the other end.and the

125

explosion in turn creating the compression

stroke at the opposite end, thus during the

operation of the machine there is one com-
piston between

130
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- The operation of the valves need not be * the same as that deseribed héreinbefore, with

described at any length herein as the de-
tailled description of the parts fully dis-
closes the manner of their working. The
5 cams 49 and 50 force against the rod and op-
erate the valves, said cams being so shaped
as to time the admission of the thud to the
- cylinders at each end thereof. o
It 1s clearly shown 1n the drawings and
pointed out in the present description the
manner in which the piston, .itself formed
- 1nto an annular chamber, slides 1nto the an-

10

nular explosion chamber in the cylinder,

thus there 1s an anmilar face againust which

15 the explosion takes place for the impulse

stroke from that end and the piston in per-

forming this impulse stroke slides up to the
~other end of the cylinder but not beyond the
wall 13, therefore no. gas can escape except
through the regular exhaust port, but there
1s a clear passage for the air from the out-
side 1nto the piston, in consequence the said
piston is naturally cooled. Further it may
be said at no time 1s the piston rod 27 ex-
posed to the effects of the explosion.

20
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ton. In this modified form, the invention is
precisely the same, the intention being to
equalize the impulses by presenting faces of
the piston of equal surface area to - the

charges, and additional means of cooling.

In said Ifig. 5, 62 and 63 are the parts to the

cyhnder joined through the flanges 64 and

35 65, the part (63 being of larger dimensions

than the part 62. 66 is the head of the

‘eylinder- corresponding to. the head 4. 67
15 the head of the cylinder corresponding

td the head 5, having the central opening
40
- wardly corresponding to the wall 20. 70
18 the piston baving the large lower
end 71, the central opening 72 in one
head thereof, from which extends inwardly
45

- unmediately above the shoulders 75. 76 is
- a piston rod secured to the pin 77 adjacent
to the top of the wall 73. In-the operation

- b0
~ enlarged end of the piston operates in the
part 63 of the cylinder, the annular portion

~ of said piston sliding into the ‘annular ex-

plosion chamber 78, while the other smaller
-~ 85 end of the piston operates in the part 62 of |-

.. the cylinder-receiving its impulse at that
~ - <end, in the explosion chamber 79. The cool
- air entering through the central opening 72
- of the piston will flow through the air holes
60 74 around the space 80 and during the pe-

‘riod of the travel of said piston there is a |

- slight suction created in said space, which
- has the effect of drawing in the lubricating

. 7 fluid through the tubes 81. ' In all other re- | | R _
- 85 spects the working of the-engine is exactly | nular explosion chamber therearound, a pis- |

In Fig. 5, a slightly modified form of
cylinder 1s shown with a corresponding pis-

-haust openings.

68, from which the wall 69 extends in-

the wall 73. 74 are air holes through the:
piston arranged 1n a row -around said piston

of the invention,in this particular form, the

the exception that the impulses from the
explosions are equalized by making the pis-

ton with its taces of substantially equal sur-

face areas.

70

The advantages of this invention will be

| manifest to those skilled in the art, as the

piston “being driven from each end of the

“eylinder 1s in a way balanced, though recip-
- rocating, that 1s to say, it is cushioned at

each end, either by the expansile fluid or

the exhaust gases, and this accomplishes, not

cnly great efficiency, but absolute smoothness
In running, which is essential in this type of

engine, particularly when it 1s taken into
consideration -the uses to which they are.

applied. =~ | |
What I claim as my invention is:

I. In an internal combustion engine, a
“cyhinder having at cach end thereof an inlet

and exhaust, a central opening through one

75
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head and a tubular wall extending inwardly

trom the edge of said opening, said tubular
wall forming an air passage and an annu-
lar explosion chamber at that end of the
cylinder, a hollow piston having an opening
in one head thereof and a tubular wall ex-

tending inwardly into the hollow of said

piston from the edge of said opening and
forniing a telescopically arranged continua-
tion of the aforesaid tubular wall for the

90

895 -

passage of air into the annular chamber

within said piston, and valves at each end of
sald cylinder arranged at said inlet and ex-

2. In a device of the class described, in
cembination; -a cylinder having inlets and
exhausts at each end thereof and an in-

100

wardly extending wall from a central open-

| ing through one of the heads thereof form-

105-

ing a passage therethrough and an annular

explosion chamber therearound, a hollow
piston having an inwardly extending wall

shiding over the aforesaid wall, means for:
packing arranged between said walls, means

for packing arranged between the walls of
said cylinder and said piston, oil tubes lead-
ing from a suitable oil supply and extend-
ing through said passage, a piston rod se-

cured- to said piston and extending through
~said passage, a guide block secured to said
‘piston red, guides for said guide block suit- -
ably supported, a crank shaft, a link join-

ing said piston rod to sajd.-crank  shaft,
valves controlling: the admission and ex-
haust of fluid to the explosion chambers of

-sald cylinder, and a suitable valve gear.
3. In a device of the class described, in.
“combination, a cylinder having .inlets and.
exhaust openings at each end thereof, an en-

larged part, a2 central opening in the head

110

115

120

126

of said enlarged part.and a wall extending

inwardly from the edge of said opening

forming. a passage therethrough and an an- '

130
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“ton having one part thereof enlarged, a cen-
tral cpening in the head of the enlarged

portion and a wall extending inwardly from

“the edge of said opening shdmfr over the

aforesaid inwardly extending w all in the
cylinder, said enlarged portion of said pis:

ton operating in the enlarged portion of
said cylinder; the other portion of said pis-

ton operating in the other portion of said
cylinder, a piston rod secured to said pis-
ton and extending through said passage,
a crank shaft, a link connectmcr said piston
rod to said crank shaft, valves controlling
the admission and e"s:hmwt of fluid to and

from. the explosion chambers in said cylm—-

~ der,

and a suitable valve gear.
4 In a device of the class described,
combination, a ecyhinder formed of two paz ts

of diﬁerent dimensions one of said parts

having an opening in the head ther eof and
a wall extending inwardly from said open-
ing, a hollow plston correspondingly formed
to opelate in said cylinder and adapted to

slide over the aforesald inwardly extending
wall,-said piston having a plurality of air

holes therethrough in a circumferential row
adjacent to the enlarged portion thereof,

and tubes leading throunh the wall of the
cylinder- ad]‘icent to the joint fonned be-

tw een the two parts thereof.

. In a device of the class described, In
combination' a cylinder and a hollow piston
traveling therein forming explosmn cham-
bers at each end of said cylmdel, sald piston
being formed with an opening at one end

985,507

and an inwardly e\lendmn' wall therefrom_

and an annular face around said opening
of substantially equal surface area -to the

ordinary face at the other and reduced end

and holes through the wall intermediate

0 .

of its length, and “said cylinder having suit- -

able inlets and outlets at each end thereof
and its parts of different diameter securely
bolted together and openings thereinto ad-

' jacent to the joint of said parts, and an open-

ineg 1n one head thereof havmcr a wall ex-

| tendmrr into the aforesaid inwar dly extend-
piston and forming the cyl-
‘inder at that explosion end into an annular

ing wall in the

chamber of corresponding size to the afore-
sald annular face. -

6. In an internal combustion engine, a
cylinder and a hollow piston travehng in

said cylinder, said p]stcm having a walled

passage extending thereinto adapted to per-
mit. the admission of air into the annular
chamber formed by said wall and outer

45
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walls, said cylinder being arranged with ex- -

plosmn chambers at each end thereotf and at

one end with a walled passage into said pis-

ton independent of the explosion chambel

telescopically arranged in relation W1th the

aforesaid walled passage. -

Sign
treal, Quebec Canada, tlns 211d day of Sep-

| tamber 1909.

ANDREW BETTS BROWN

W1tnesses |
P. SuEE, >

G. H. TRESIDDER |

ed .at the city and dlshfrlct of Mon- )
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