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| --_'-zen of the United

UNITED STATES PATENT OFFICE

WILLIAM FREDRI(‘K BREHM OF ROOHFSTFR PENNSYLVANIA_

GAS ENGINE. |

- No. 854,981.

o Speclﬁea,tmn ef Letters Pa.te:nt
; . Apphea.tmn filed August 17, 1906. . Serial No 274,603

To mZZ whom zt mwy concermn:

Be. it knewn that' I, WILLIAM FREDRIGI{T

Breny, residing at Rochester in the county
' of Beaver and tate of Pennsylveme , & citl-

~ the following is a speelﬁeetren

In the accompanying dramngs Whlch form

- show my improved machine in elevation and

. and 8, the relative

'frem points at right angles to one another;
% 3 and 4 are longitudinal sections. there-

~of but on a plane which is broken and which |
is indicated by the lines III—IIIin Figs. 1°
ositions of the moving
‘parts 1n these several figures are different as

- will be hereinafter explained; Figs. 5 and 6

.20

. 30

figures;

~ are also views in lengltudmel section of my
‘engine and in this case also the plane of sec-
. tionis a broken one on lines indicated by the
 line V———V of Fig. 10, the relative positions of

moving %rts are again different in these two

slightly different frem the - section upon

Whlch Figs. 5 and 6 are made, the J})urpose be-
- _ing to. show the arra,ngement -0
elsewhere adequately illustrated, the

ports mnot
Elane 18

“indicated by the line VII—-—-—VII in Kig. 10;
- Figs. 8,9 and 10 are transverse sections of the

. engine "and the planes of these sections are
- also irregular and necessarily so in order to
illustrate the arrangement of the ports; the

35
lanes are however ~

~ “locations of the section
" indicated by the lines VI
“and X—-—VIH of Figs. 3 and 4; F1g 1118 a
horizontal sectional view on the line XI—X1I
of Fig. 5,a8 seen in the directionof the arrow
. a; Fig. 12 shows the piston of the engine de-.
ta,ched and Fig. 13 is a diagrammatic view.
-111ustret1ng the arrangement of the ports, and
it may be said to be a section in cylindrical
path through the wall of the outer casing, and.

40

45

" ﬁgures heer the same reference numera,le 111'
50 | |

I—VIIT, IX—IX

l}l)reed upon a emgle plene fer purpeeee ef
ustration.

“Phrts which ere repeeted i the several

each case.

- The e:ngme conslsts essentmll;y of en euter -
~ casing, A, which iscylindrical in form, an in-
also is cylindrical in
~ form and is eoneentrlce,lly arranged within
- 55

-'-_dnc&

ner casmg, B, whie

ea,smg A and extends-from one end of cylin-

12. 7 18 & View in vertical section of -
part only of the engine, the plane of section
‘being again an irregular one and. being |

!

tates, have invented or |
discovered. certain new and useful Improve-
- mentsin Gas-Engines, of whichimprovements

a part of this specification Figures 1 and 2 !

I

‘between sail

‘trolled by an eutwardly—e
as I8 mcllcated in Fig.

plosive.

length thereef and of a PIStOIl C, arra ed
to reciprocate within casing A and provided -

with a cylindrical extension which engages
‘interiorly the outer surface of inner easmg

" Patented May 28,1907.

60

B throughout the range of the piston’s re-

ciprocating movement.:

means for exPlodmg the gas to impart move-
ment to said piston, and suitable connections
remproeatmg
shaft of the engine whleh 1S
elproce,tmn |

‘Referring to the drawmge plston C, as Wlll

(})1813011 and the
iven by 1te re- .

Cooperating with
‘thesé several parts is an arrangement of the
ports and passages herein to be described, .

70

be seen, -divides the space within the casing .

A into three separate chambers, namely, an

upper chamber, 8, on one side of the piston

termed the eompreeeron and explosion cham-
- ber; 2 lower centrally arranged chamber, 3,

end a lower surrounding chamber, 9, these

two chambers last named. being termed dis-
placement chambers for reasons which will
hereinafter appear, one of them arranged to
receive gas and the other arranged to receive
air. - These two displacement chambers are, it
will-be observed, on the opposite side of the
piston from the compression and explosion
chamber; that is, the expansive power of the
| contained gases tends bo drive the piston
2 direction opposite to.that in which the pis-
| ton. is driven by the expansion gases in the
| compression and explosion chamber. - By
the reciprocating of this piston C it will be -
understood that the volumes of these sev~
“eral chambers are caused to vary. Piston
(, as will be seen in the drawings, is con-
nected with a power shaft, E, (the drwmﬂ' of
| which is the purpose of this engme) by means
“of a crank connection, D. Gas ifrom a suit-
able source of supply passes through an .in- =
1preferebly be con-
check-valve,.

let pipe, 16, (which may

end thence

throu h an orlﬁee 1 in the cylinder A and

75.'

80.

By . .

90

95

eeses .
100

.‘threugh ;3 pert 2 in piston C 1nt0 the inmer

central. displacement chamber 3, when the

The gas admitted 1o

| orifice and port, 1 and 2, are by the move- -
‘ment of the piston brought into an aline-
‘ment .one with the other.
1 'may contain no air; or it may, and, when'gas
comes from a carbureter, does eontem a rela-
tively small atlmixture of air; but in such’
:case the ratio of-air-to the quantrty ofgasis
so small that the mixture is not of itself ex- 110"

| “While my invention mayv still be -
eesmg A pert Wa,y througheut the 3 employed theugh the gas be dﬂuted w1th

105



g

“air to such an extent as to form. in the dis- |

. placement chamber an explosive mixture, I

preferably employ gas undiluted or diluted

- to a shight extent. Air enters chamber 9

5 from. the open atmosphere through a suitable

.Inlet pipe, -15, the opening whereof Is con-
- trolled by an outwardly closing check-valve
‘as 1s'Indicated in Fig. 3, and thence without
.. other -obstruction passes freely into the sur-
rounding displacement chamber 9. -~
~ From chamber 3 gas is caused to pass into
-chamber 8 through a port; 4, in piston C (see
- Fig. 3) and an orifice, 5, into a passage, 6,
- within casing” A itself, and thence through a
port, 7, (see Fig. 5) directly into eompression
“and explosion chamber 8. It will be under-
‘stood and will heremafter beexplained that
- this passage of gas from chamber 3 to cham-
ber 8 occurs when the ports and passages are

} &
)

Cry

- . ‘F-*.-

20 brought into alinement one with another and

this takes place inconsequence of the trav-
~erse of piston C. .In similar manner air is
~caused to” pass from the surrounding dis-
placement chamber 9 to the compression

25" and explosion chamber 8 through orifice 10

~ which is formed in the walls of the piston, a

port 11 and a passage 12 formed in the body
~ of the outer casing A itself, and port 13 di-
~ rectly into chamber 8 (see Fig. 7.) = -

ber 8, though separate, deliver the air and
-gas at adjacent points in the chamber wall.
“From chamber 8 a suitably arranged exhaust
17 leads to the point of discharge, which may
 35-conveniently be the open air, and passage to
~ this exhaust is had through ports 14 suit-
~ably arranged in the walls of the chamber 8.
The ports for air and gas, 7 and 13, which
- lead 1nto chamber 8 are preferably arranged
. 40
. posite to the ports 14 which lead to the ex-

haust, This is best illustrated in Figs. 5 and .

8. For purposes which will presently ap-

- pear a baffle-plate 18 is mounted upon piston:
45-C and when the said several ports are opened.
© by the stroke of the piston, this baffle-plate |
~ -obstructs the direct flow from entrance to

- - exit, and deflects such flow toward the center |

. of the chamber. “Suitable means are em-
so ployed for' exploding the gas contained with-
~In chamber 8, as for example the spark-plug

19, which by an arrangement well. khown in

~ the ;ar‘ii'jgniteS'-the contained -gas at the de-

~ sired point in the operation of the machine.
55" . 1t-will be observed that my engine differs-

~from the engines which are now in usual
- service, first, in that the supply of air and
the supply of gas are kept separate up to the

. time when they are introduced into the ex-
60 plosion chamber. In consequence of this
- separation 1t will be understood that explo-
ston of the gas within the passage which

- leads to the explosion chamber is rendered
. _ 1d  flashing-back - is thereby
65 guarded against. In the second place it

impossible an

chamber 8.

“cessively.

at a point approximately diametrically op-

. 854,081

will be ‘observed that, whereas the gas-pas-
sage 6 1n the wall of the outer casing through
which the gas flows from chamber 3 to
chamber 8 1s formed in that portion of the

outer casing A which extends below the yo

lower limits. of chamber 8, passage .12

through which the air flows from chamber 9
1nto chamber 8 1s formed in that portion of

casing A which forms the cylindrical wall of
This passage 12 extends sub- 75
stantially all the way around casing A, and

1n fact constitutes an air-jacket for chamber

8. This air-jacket 1s In the course of the
operation of the engine (presently to be de-
scribed) supplied at recurring intervals with 8o
a current of air at approximately atmos-
pheric. temperature passing through it; and
thus 1t serves to reduce the temperature of

‘the casing, whrch 1s heated by the successive

explosions within. To further this end, 8g
ports 11 and 13, through which.thé current

~of air passes into and out of this passage 12,

&regrefemb]y placed upon either side of a
dividing - web which . 15 diagrammatically
shown at 20 1n Fig. 13 of the drawings. The oo

‘passing air 1S thus caused to travel sub-
stantially all of the way around the casing

and thereby to afford the maximum- cooling

_ ¥ - | effect. -
30 The inlet ports for the air and gas to.cham--|
17, 13, and 14 whic

It remains to b lpo»inted out that the ports 95 .
. hich lead to and from cham-
ber 8 are so arrahged that, in. the descent of

‘the piston, ports 14 are.first opened, and the

openings of port 13 and port 7 follow sue-
The purpose here is that by un--ros
covering the-exhaust port first any excess
pressure of the rexpﬁ)ding ‘gases  within
chamber 8 will be relieved; next, an in-rush

of air will follow through port 13. This in-
rush of air will (as I understand it) be eifect- 105
1ve to extinguish the gas which may still be -

burning,- and will thereby: guard further
| against any premature explosion of the gas

about to be introduced, and:it will further

serve to drive the products of the former ric

explosion from chamber. 8. - The baflle-

: Elate 18 will 1n this connection serve to de-

ect the flow of air from port 13 and cause

it to circulate through chamber 8 to more
effectually remove the gases remaining 115

from the priar explosion. TFollowing ini-

mediately upon the enfrance of the air is
the entrance of the gas-through port 7; the

air however having been first -admitted, loss
of gas through the exhaust port is fore- 120

L

stalled or prevented.-

- "The operation -is as follows: Beginning

first with the position of the parts indicated
in. Fig. 3, piston C is at the lower extremity

of its stroke. In this position chamber 8 1s 125

opened through ports 14 to the exhaust:

and ports 5,10, 7, and 13 dre open, and gas
and air- are flowing through them from
chambers 3 and 9 mto chamber 8.

The
return stroke of the piston carrtes it from 130
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854,081

the position shownin Fig. 3 to that shown in

Fig. 4. In this return stroke the gas inlet,

~ the air inlet and the exhaust are succes-
~sively closed in the early part 'of the upward

stroke, and throughout the remainder of the
upward stroke the gases contained in the

compression and explosion chamber 8 are -
compressed. When the piston reaches the |

limit of its upward movement, that is the

posttion illustrated in Fig. 4, the chamber 8 | above. It remains only to observe that

is reduced to relatively small volume. - Dur- | when the piston is in the position shown in
1ng this stroke also chamber 3 has increased
‘1n vohime to approximately double its for-
mer capacity. During this upward stroke

this chamber 3 has been closed and conse-

quently the gas which it contains has been

correspondingly reduced in density . or

20

.25

rarefied. At the same time chamber 9, be-
Ing 1n open communication with the outer

- piston reaches this position, port 2 comes

- supply.

Into alinement with orifice 1-and gas flows
nto chamber 3 until the normal density of
the gas 1s restored and gas pressure within |
the chamber is approximately that of the
(It will be understood that the

~ pressure of the gas supply may be-such as is

35

- ajr which the chamber 8 contains is ignited

'4@,

found most desirable.) When the piston
reaches this upward limit of its stroke the |

explosion occurs; and the mingled gas and

or exploded, and the force of that explosion

drives the piston from the position in which |
. 1t then 1s, through an entire traverse which

is & downward and a return stroke. The

- piston passing downward first cuts off com-

“munication between port 2 and orifice 1 and

45 | .
| 5 the gas contained in chamber 3 and the air
contained in chambeér 9 are compressed with
- a correspondingly increased density. W
- the piston. approaches the lower limit of its |

- and air flow through the route indicated by | eylinder and at one side of said piston and co-
4, 5, 6, and 7 and the route indicated by 10,

11, 12, and 13 from chambers 3 and 9 re-

55

"~ consequent  upon the compression of the |
gas and air in chambers 3 and 9; it continues -

6o

at the same time closes the check-valve in
the air supply pipe. Thereafter through-
out the downward traverse of the piston,

When

traverse as 1s-1ndicated in Figs. 3, 5 and 7

‘the exhaust ports 14 are uncoveréd causing
~a flow of the products of combustiorsfrom

the chamber 8 to the exhaust 17; and gas

spectively into' chamber 8. This flow is

until.chambers 3,9, and 8 are filled with gas

and alr and with the mixture of the two at

substantially normal pressure—that is, a

.- displacement takes place from chambers 3-
~and 9 into chamber 8 consequent upon a

=l

compression due to the traverse of the piston.

Chamber 8 being then filled again with the

mixture of air and gas, the piston again

.65_

‘r1ses to compress the mingled gas and air in

chamber 8, and therein the operation is

s o
The emptying of the products of explosion

renewed.

from chamber 8 when the piston reaches the

lower limit of its traverse has been noted

75

Fig. 3, that is'at the downward limit of its

‘movement, chamber 3 contains a quantity of -
gas sufficlent under the pressure of the gas

| supply to fill this chamber when at its maxi-

air- through port 15, continues to take in |
alr 1. consequence of the displacement
caused by piston C; and when the piston |
reaches the upper himit of its stroke, this
chamber 9 contains air at approximately
atmospheric pressure. When however the.

|

refilling 1t with unburned gas and air may be g5

mum capgcity. Thatis at its capacity when

“the piston is in the position shown in Fig. 4.
At the same time chamber 9 contains air

which has been compressed by the descent of

the piston. It is the expansion of the gas
and air confined in these chambers 3 and 9

80

which causes chamber 8 to be filled with the

new and unburned mixture of air and oas,

It . will be understood that by proper propor- -

tion of parts the amount of this displacement
1n consequence of compression may be varied,
| and the amount of gas and air delivered into
chamber 8 may be thus controlled; thus the
amount found most desirable for thoroughly -

9¢ -

emptying chamber 8 and at the same time

employed. T
I eclaim herein as my invention: | -
1. In a gas engine the combination of a re-

ciprocating piston, a chamber for compres-

slon and explosion arranged upon one side of

100

sald piston, displacement chambers for gas

and air respectively arranged upon the oppo-
site side of sald piston, and communications

controlled by such movement of said piston, - :

for admitting air and gas to said displace-

Tos

ment chambers, for. permitting the air and’=
gas to pass from said displacement chambers

to said chamber for compression and explo-

| ston and for discharging the products of ex-
plosion from the last named chamber, sub-

‘stantially as described. - |

110

2. In a gas engine, the combination of an

outer cylinder, a piston reciprocating therein

1 and dividing the space within said outer cyl-

inder into a chamber for compression-and ex-

plosion and a space for receiving air and gas,

115

an 1nner cylinder arranged within said outer

operating with said piston to divide the space
for receiving air and gas into separate dis-
placement chambers, a gas inlet, an air inlet,
an exhaust, means for causing explosion of

gas 1n sald chiamber for compression and ex-

120

plosion and several means operative on the

traverse of the piston for admitting air and

125

gas to the displacement chambers, for caus-
Ing air and gas to pass from said displace-

ment chambers to said chamber for compres- -



- sion and 'explosidn and from the last named |
- chamber to the exhaust, sub'stanj:_i.a,lly as de-

10

scribed. - -

3. In a gas .-'eﬁgine inclﬁ&il}g in 1ts struc--'-

ture a chamber for compression and explo-
sion closed by a movable piston ports open-

‘ing into said chamber through which gas and

alr respectively are admitted and the prod-
ucts of explosion exhausted, said ports con-

trolled by 'said piston and so arranged that .

the traverse of said piston will cause the suc-
cessive opening of the exhaust, the air inlet,
and the gasinlet, and their closure in inverse
order, substantially as described. -~

4. In a gas engine including in its strueture

a chamber for compression and explosion

closed by a movable piston, an arrangement

~of ports in said chamber such that air and

- 20

gas enter said chamber unmingled at one side
thereof and the products of explosion pass

from said chamber at the opposite side there-

of, and & baffle plate arranged to obstruct

direct passage of . gas' and air from inlet to

~ exhaust. when both inlet and .exhaust ports

10

are open, substantially as described. .
5. In a gas engine the combination of a
“cylinder of uniform diameter from end to
end, a piston reciprocating in said cylinder
~and dividing the space within said cylinder:

into a chamber for compression and explo-

" slon, and a space for receiving air and gas, an
~mmner- cylinder arranged within said outer
-~ cyhinder and at one_side of said piston and

- co-operating with said piston to divide the

- 35

40

space for receiving air and gas into separate
isplacement chambers, and communica-

- tions controlled by said piston in its move-.
ment for admitting air and gas to said dis-

placement chambers for permitting air and
gas to pass from said dispiacement chambers
to said chamber for compression and explo-

: sion, and for discharging the products of ex-
- plosion from the last named chamber, sub-

o stantially as described.
45.

6..In ‘a gas engine the combination of a

cylinder and a ‘piston reciprocating therein, |
separate chambers for gas and air on one |

- 854,081

side of said piston. wherein gas and air are

compressed by traverse of said piston in one
‘direction and wherein gas and air are ad-

mitted on traverse of the piston in opposite
direction, and an explosion chamber on the
oppostte side of said piston to which gas and
alr are admitted from said gas and air cham-
bers and in which gas and air so admitted
are exploded to drive said: piston, substan-
tially as described. ' '

7. In a gas engine the combination of an

outer cylinder, an inner cylinder concentric-

ally arranged therein and extending from one

| end of the outer cylinder part way of the

length. thereof, a piston arranged within the
outer cylinder and by a cylindrical extension

‘bearing also upon the outer surface of the
1nner cylinder, and dividing the space within

sald outer casing into a compression and ex-
plosion chamber at one side thereof and cen-
tral and peripheral chambers for gas and air
at the other side thereof, and reciprocating
to vary the volumes of sa1d several chambers,
an air supply leading to said air chamber and
controlled by an inwardly closing check-
valve, a gas supply leading to said gas cham-
ber and a port for admitting gas from said

supply to said chamber opened when the

volume of said chamber is at its maximum,
ports for admitting air and gas from satd air
and gag chambers to said compression and
explosion chamber when the volumes of said
gas and air chambers are at their minimum,

‘& port openming from said compression and ex-
plosion“chamber to an exhaust when the

volume of said explosion and compression
chamber 1s at.its maximum, and means for

exploding the gas within said explosion and

compression chamber when the volume of
sald chamber 1s at its minimum, substan-

tially as described.

50

55

00

70

75

80

35

In testimony whereof, I have hereunto set.

my hand.
| | - WILLIAM FREDRICK BREHM.
Witnesses: |
- Bayarp H. Caristy,
HerBERT BRADLEY.
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