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To all whom it may concern:

Be it known that T, Cuanues ERENEEZKR
Goopricl, a citizen of the United States,
zmd @ chnl“nt of Daggett, in the county ui

San Bernardino and bfaio of C ahtm nia, hax
m\ontml a new and hnpmwd
Engine, of which the following is a full, clear,
and (‘\d(t description.

The object of the invention is to pm\'id(‘
a4 new and zmpx‘mevi explosion engine of th
internal ((mmush(m type, and arranged tu
gup two lmpulses to the 1‘(‘(‘11)r0u{13w Piss-
ton for every wvmmn n of the main shs \ft

and Lo insure utitizing of the exp !un}\‘ﬂ
churge to the fullest miv(m age. ‘
Phie invention consists of novel features

and parts aod combinations <>i Uw SR,
which will be moere fully deseribed hevein-
after and then pomted out in the claims.

A practical embediment of the Invention
is represented in the auumpam'mu draw-
ings forming a p(ut of this specification in
which \Pﬂll:‘ﬂ characters of velerence ndi-

ate correspoln ding parts in all the views.

Figure 1 1\‘ A ‘om‘uu(lnm central sectional
elovhum of the unpmvvmem Fig. 2 15 a
phh v 70\\ of the sume, parts bemu in bo(imn
[Fig. 3 an
same on the line
s & simi

1\
3 of Fig. 2, (,nd Fig. 4

thar view o_.’ the same on the Hne 4
v

2
)

Omowosuitably f()“‘“s‘l{ﬂf tw( bed plate A are
mounted the alined eyl Hinders B, B, closed
at their outer ends and having their open
ends opposite cach other, as plamn showi
in Fiz. 1. Into the open ends of the evlin-
ders 3 B e‘,\fm,d the ends of a lollow plkb(;,
¢ mmmwo Lo stide o ¢ u;) lindrical abutment

qu
i3, preferably made hollow, and attached &t

' ll\. middle b\, 2 maclw £ to the bed § \an A

The sides of ‘hn pmmu Care conn
r)nm(m 1 with the evank anns 19908
driving shaft I, having a suitabile
for ("o..no,(tu\;,{ the engine with
¢l 1inm v to be driven.

The ends of the piston € form \\uL the
(losml ends of the ceylinders B and B ex-
plosion chambers G and G, and the cmls of
the abutment D xmln with the end of the
piston € compression chambers 1, o
which the explosive mixture Is compressed
previous o avh\'e"nm it the oxplosion
', {1, as frereinaftor fudly

h\

pulley ¥
other ma-

Lo

chembers

e\nlaiwﬂ. ‘
‘bup*)l v passages 1 and 1 extend thy uu;_r,h
the at mhxwm U into l‘vo cotpression chi-

morse

\‘pluslork i
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C 7 are controlled at their outer ends
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bers I and 117,
plosive mlxture,

to fil the same with the ex-
and the said passages I and
by
spumr—pre\se(. valves o, arr:mge(.lv i a
valve body 4% attached to t 1¢ bracket € and
connected by a supply pipe K with a car-
bureter or other bmtal le source of OXpl()slVO
mixture. bllpp]"
The piston C is prm’)d(‘dnem itsends with
ports « and b adapted to register with ports ¢
and d formed in the cy linders B and B’ and
1(*1({1110 to chests L, 1/ arranged on the evlin-
dors B and B and containing check valves
N, N I‘mm the chests 1 and 1/ ead pipes
O and O, of which the pipe O connects with
the ignition chamber T arranged on the eylin-
der B and opening into the (\\ploslon cham-
ber G, The pipe O leads to the ignition
¢hamber P4 arranged on the evlinder B and
feading to the c\p!owm chamber G/ The
ignition chambers P and P’ are provided with
suitablo igniters @ and Q' controlled by a
cont mllmv device connected with themain
shaft T, to time the explosion, ashereinafter
more fully described. From the ignition
chambers’ P and P’ lead exhaust ports ¢ and

| f to the outside, (md tht said exhaust ports e
enla wml cross section of t]u‘ '

and £ are controlled by valves 8 and & nor-
mally held to their seals by Spt‘lh"s Stand 8¢,
but moved porimhval]v off their seats into an
open |mxm<m by devices actuated from the
main shalt ¥, and an an(r(*d as follows: The
outer end of the stém $* of the valve S is en-
gaged by the upper end of a lever T rec eiving
a swinglug motion ln a cant U formed on a
sleeve [" mounted to tarn with and to \hdo
on the main shaft ) and the stem 8 of the

valve & is connected with o cross bar T
attached to loneitudinally extending rods
T mounted to shide in suitable bearings ar-

vanged on the ignition chambers P and P’
{sec Wig.2), 7 hie vods T are connected with
a tever Y engaged by \he cam U diawetrie-
ally ()])1)(:'~lt(‘ e lever” , 50 that the exhaust
valves 8, and “3’ are ul(omatol\ opened and
closed when the engine is IUHI\HU" When ¢t
i desired to reverse the engine ihe sleeve U7
i shiffed so as to engage the levers T and T
w ;th/ﬁ reversing eam U* formed on the sleeve

L, \hv atter l)oms provided with a shifting
collar V engaged by a shifting lever V7 under
the control of ithe operator “and connected
with the ignition controliing deviee R, so as
to correspondingly (hamr(' the utuatmcr of
the ignition devices € and Q he time the
engine is reversed.
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When the enging is running and the shaft
F is turning in the' direction of the arrow o’
and the several parts are in the position illus-
trated in the drawings, then the piston C is
5 near the end of its stroke to the right, having.
compressed during this stroke the explosive
mixture previously drawn into the compres-
sion chamber H. At this time the ports
and ¢ register with each other so that the
10 compressed explosive mixture can pass from
the compression chamber H into the chest 1.
and fromi the latter by way of the check
valve N and pipe O into the ignition chamber
“P7-and into the explosion chamber G/, ink
15 which the charge is ignited as soon or shortly
after the crank arm I has reached a dead cen-
ter position, it being understood that the
chargein the explosion chamber G’ is ignited
by the igniting device /. When this takes
20 place the pistonCis caused to travel from the
right to the left, whereby the chaxge previ-
ously drawn into the compression chamber
H' is compressed while a new charge is drawn
into the compression chamber H by way of
25 the passage I, the valve J and supply pipe K.
When the piston € is on the return stroke
from the right to the left, as above men-
tioned, then the valve S is opened by the
aetion of the cam U on the lever T, so that
30 the products of conibustion are forced out of
_ the explosion chamber G into-the open air by
way of the exhaust port-e. When the piston
( reaches nearly the end of its stroke from
the right to the left, then the port, b registers
35 with.the port d, so that the compressed
charge in the compression chamber [I" can
pass by way of the said registering ports b
and d, the chest 1/, pipe O’ and ignition
chamber P into the explosion chamber G, in
40 which thecompressed explosive mixtureis ig-
_nited, -as soon as the crank arms I have
reached or passed the other dead center posi-
tion so that the piston C is forced on its fort
ward stroke from the left to the right.  Dur-
45 ing this stroké from the left to the right, the
. products of combustion in the explosion
chamber G are exhausted by way of the ex-
haust port £, and the valve 8 1s held open
during this period by the action of the cam
50 U on, the lever T% connected with the valve
Jstem °, us previously explained.
Tt is understood that during the stroke of
- the piston from the left to the right, a charge
is drawn into the compression chamber
55 by way of the passage T’, the valve J’ and
- supply pipe K, to fill the compression cham-
ber I’ previous to the return stroke of the
piston C from the right to the left.
- In order to reverse the engine, ‘he oper-
60 .ator opens the ordinary switeh W (see Fig. 2)
of the electric current for the electric ignit-
_ing devices Q, Q, so that the latter are ren-
dered inactive. T '
~ As the engine is still running in the diree-
65 tion of the arrow ¢/, the éxplosion chambers
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G and G fill with unconsumed explosive mix-
tures, and when the operator now shifts the
reversing lever V' to a central position, then
the electric current for the controller R is
broken, as the said lever V' also acts as cir-
cuit breaker for the controller R, besides
shifting the cam sleeve U7, When the lever
V' is in central position the exhaust valves
S, &’ are rendered inactive, that is, are held
in a closed position, and hence the recipro-
cating piston C compresses the explosive
mixtures in both explosion .chambers G, G/
until the pressure in both chambers G, G’ is
equal and the engine comes to a stop, with
the piston C in an approximately “central
position and the crank arms F’ in an approxi-
mately central position. .

The switch W is now closed and the léver
V’ is swung completely over, to closé the
current for the controller R and to shift the
cam sleéve U’ to bring the cam U* in opera-
tive engagement with the levers T and 1%, so
that one of the exhaust valves 5 or & is
opened, that is, the exhaust valve 5" is
opened if the crank arms T stand upward,
and the exhaust valve S is opened in case the
crank arms B point downward. The open-
ing of the exhaust valve S or 3 relieves the
corresponding explosion chamber G or G’ of
its unconsumed charge, while the charge in
the other explosion chamber G’ or G is ig-
nited by the corresponding "igniting device
Q’ or Q, on the operator quickly moving the
lever V' in-the opposite direction, to make
contact, for instance, at the opposite side, to
set offthe corresponding igniting device Q or
Q’, after which the lever V' is immediately
returned to proper running position. Now
when the explosion oceurs in the correspond-
ing explosion chamber G or G, the piston C
is moved in the reverse direction, to cause
the engine to run in the reverse direction of
the arrow a’. ,

From the foregoing it will be seen that the
reversing of the engine is controlled by re-
versing the exhaust valves and reversing the
controller R for the igniting devices Q and Q.

The engine is provided with the usual
packing devices at points where needed, as
well as oil cups and other expedients usually
employed on explosion-engines.

The cylinders are preferably of the water~
cooled type as indicated in the drawings.

fTaving thus described my invention, I
¢laim as new and desire to secure by Letters

1. An explosion engine comprising alined
cylinders open at opposite ends, a recipro-
sating hollow piston common to both cylin-
ders and forming with the closed ends thereof
explosion chambers, a fixed abutment on
which the said piston is mounted toslide and
forming with the latter compression cham-
bers for the explosive mixture, and means
for conducting the compressed explosive
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sz fatter compression chambers for
swive s ture, chests on the said eyt ox
lml( 5 nmi iaving 1\()}"(\ (i\lu,!\t(({ to register

th ports in the said piston to connect the
said compression chambers with the said
chests, a connection between the chest on
one evlinder and the explosion chamber on o
the other evlinder, and cheek valves in the
said chests.

7. An explosion engine eomprising alined
evimders open at r)ppuslte oudy, a reciprocat-
ing hollow ]nsmn common to hoth evimders
andl hmmxw with the closed ends thereof ex-
pin\nm chambers, afixed ‘1!)\' trment en which

]

¢ the s ml piston is mounted to shide and form-

g w 1 the latter ¢ nmmz-»mn chambers for
i Hw o ; Tostve mixlure, chests on the =ad

Cinders and havin pu;‘ts ipted {o register

with ports in Jm 5 ; the

compression s

:1 [SHIER exl on
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Feompression chambers, and means for pcu
odieally opening and ciosing the said ex-
fraust valves. )

8. An explosion et wine r()mpnm‘ alined

evlinders open at opposite ends, a vee ip' wad-
bing hollow piston commen to hoth ¢ \! mders

aanel {orming with the vmwu onels hu veol ex-

pnmmummmu alix l:mm(”xt

the sald piston is moun (d to stide

iy with the h'tu ey ro»:;m» <~h:a .

i the explosive misture, chests on the smti
inders and having ports adapted &
with f oits n e waid piston {o ("mm‘r"x H;zz 11

sadd eompression chambers with the sald
chests, o connection between the chest on

one evider and .h-* expiosion chamber on
the other eviinder, and spring- {‘I“ﬁ"(‘(} miet
vadves connected with a snp)s'\ mm Lhsun- 73
bolv passacesextending through thesaid abut-

}mf“u aund leading 1o the said compression

Cehmmbers,

5. explosion etgine comprising alined
Cevhinders np(m at opposite mx(ly : G- 33
, tilw lml W 'mtull (mnlmm u; 'r> i
Cder

of exp lmum cha m“"a a i'xw! zb } \

Cwhied the said pM(m i mounted Lo shide aud

: 1'»11.[1)5'\; with the fatier compression chami- 19
bers for the explosive mixture, a koshalt,

an connecting the erank hothe
said pisfon, valved supply pitssisy xiend-

Cing through the said abulment o the said

e ptesol (’hmn’uers) chests on the said 1g
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cylinders, and pipes connecting the chest on
one cylinder with the explosion chamber on
the other exlinder. :

10. An eXplosion engine comprising alined
eylinders open at opposite ends, a recipro-
ating hollow piston common to both eyhin-
ders and forming with the closed ends there-
of explosion chambers, a fixed abutment on
which the said piston is mounted to slide and
forming with the latter compression cham-
bers for the explosive mixture, a erank shaft,
a pitman connecting the crank shaft with
the said piston, valved supply passages ex-
tending through the said abutment to the
said compression chambers, chests on the
said eylinders, pipes connecting the chest on
one cvlinder with the explosion chamber on
the other eylinder, exhaust valves for the
said explosion chambers, and means actuated
frony the said erank shaft for controlling the
opening and closing of the said exhaust valves.

11. An explosion engine comprising alined
evlinders open at opposite (\.m‘ls, a reeipro-
cating Hollow piston comion to both evlin-

dors and forming with the closed ends there-

of explosion chambers, a fixed abutment on

which the said piston is nmounted to slide and

forming with the latter compression cham-
bers for the explosive mixture, a crank shaft,
a pitman connecting the crank shaft with the
said piston, valved supply passages extend-
ing through the said abutment to the said
compression chambers, chests on the said
eylinders, pipes connecting the chest on one
evlinder with the exploston chamber on the
other evlinder, and check valves in the said
chests. Co

12. An explosion engine comptrising alined
eylinders open at opposite om]ls,
cating hollow piston common to both eylin-
ders and forming with the closed ends there-
of explosion ¢hambers, a fixed abutment on
which the =aid piston is mounted to stide
and forming with the latter compression
chambers for the explosive mixture, chests
on the said eylinders and having ports
adapted to register with ports in. the said
piston to connect the said compression cham-
bers with the said chests, 2 connection be-
tween the chest on one cylinder and the ex-
plosion  chamber on the ‘other cylinder,
valved exhausts on the said eylinders and
connected with the said explosion chambers
to exhaust the products of combustion, ignit-
ing devices for the said explosion chambers,
and means for alternately opening and clos-
ing the said exhaust valves. ’

13. An explosion engine comprising alined

eylinders open at opposite ends, a reciprocat-
ing hollow piston common to both eylindprs
and forming with the closed cnds thereof
explosion chambers, a lixed abuiment” on
which thesuid piston is mounted to slide and
forming with the latter compression cham-
- bers for the explosive misture, chests on the

a recipro-

593,480

said cylinders and having ports adapted to
registor with ports in the said piston to con-
nect the satd compression chambers with the
said chests, a connection between the chest
on one cylinder and the explosion chamber
on the other eylinder, valved exhausts on the
said cylinders and, connected with the said
explosion chambers to exhaust the products
of combustion, igniting devices for the said
explosion chambers, a controller for the said

Jigniting devices, and actuating means for

})m'iodicully opening and closing the said ex-
wust valves. )
14. An explosion engine conprising alined

eylinders open at opposite ends, a reciprocat-

ing hollow piston common to both cylinders
and forming with the closed ends thereof
explosion chambers, a fixed abutment on
which the said piston is mounted to slide and
forming with ‘the latter compression cham-
bers for the explosive mixture, chests on the
saidl eylinders and having ports adapted to
register with ports in the said piston to con-
nect the said compression chambers with the
said chests, a connection between the chest
on one eylinder and the explosion chanber
on the other eylinder, valved exhausts on the
said cylinders and connected with the said
explosion chambers to exhaust the produets
of combustion, igniting devices for the said
explosion chambers, a controller for the said
igniting devices, actuating means for petiod-
jcally opening and closing the said exhaust
valves, and means for reversing the said ac-
tuating means and the said controller. - '

15. An explosion engine comprising alined

‘eylinders open at opposite ends, a reerprocat-

ing hollow piston common to both cylinders
and forming with the elosed enis thereof
explosion chambers, a fixed abutment on

which the said piston is mounted to slide and:

forming with the latter compression cham-
bers for the explosive mixture, chests on the
said cylinders and having ports adapted to
register with ports in the said piston to-con-
nect the said compression chambers with the
said chests, means establishing conmmunica-
tion between the chest on one eylinder and
the explosion chamber on the other eylinder,
exhaust valves for the said explosion cham-
bers,.n cam on the engine shaft, and means
for controlling the exhaust valves from the
said cam. :

16. An explosion engine comprising alined
cylinders open at opposite ends, & reci yrocat-
ing hollow piston common to both cylinders
and forming with the elosed ends thereof ex-
plosion chambers, a fixed abutiment on which
the said piston is mounted to slide and form-
ing with the latter compression chambers for
the explosive mixtwre, chest= on the said eyl-
inders and having ports wiapted to register
with ports in the waid piston to copnect the
said compression. chabers with the said
chests, o connection between the chest on one
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eylinder and the explosion chamber on the
an £ sald

ochel cylinder, exhaust valves for the
expiosion chambe-‘,, a cam mechanism on the

b

engine shaft and connected w;‘uh the said ex-

5 haust valves for periodically opening
dcsm the same, and means for rever

the said cam Y*ler'hamm,

17. An explosion engine compubvng alined
cylinders open at op ;:;(,;:ma ends, a reciprocat-
mng holiuw pxsi,on cominon to oobh cylinders
and ormiing with the closed ends theleof ex-
plosion d_mmber% a fixed abutment on which
the said plcton is mounted to slide and form-
111(: 7.iu]\ tatter compression c‘mx bm' for
the explosive mixture, chests on the said cy‘
inders a:a_.d having ports adapted to register

ok
[#)]

with ports in the said piston to connect the
sald compression chambers with the said
chests, 2 connection between the chest on.one
28 “yﬁ nder and the explesion chamber on the
other cylinde 5 exhaust valves for the said
exp] hambers, s cam mechanism on the

engine shaft and connected with the said
exhaust valves for periodically opening and
26 (‘iom ng the same, igniting devices for the

said explosion chambers, a controller for the
seid igniting devices, ¢ nd manually controlled
means for reversing the said eam mechanism
and the said controﬂei

18, An expios“'on engine, having a com-
shamber for compressing the explo-
n.amre, a chest containing a check

61 v

S
S
o

valve and having a port sdapted th communi-
caie compre ession chmnorr, a0 ex-
35 plos d a connection betwaen
the exp Iosmn chember, to
sed cxplogive mixture

1

mei tter af the
]Osnm mixture
1{191‘68&101’1

s'ﬁgin‘ having
jacent to cne
¢ explosive mixture, &
i pted o comimuni-
mpression chember when

¢ & COm-
end there-

e
R

ea i
the e p?(s ve mixture is compressed therein,
a check valve in said chest, an explosion

chamber at the other end of said engine, &
piston Teciprocating in the said o.iz)lus}.ou 50
chambe J, an ignition LJLL’I‘Lb”l opening into
the said e}d)lm;on chamber, and means for
conds ctmg “the compresset l explosive mix-
ture from thesaid chest to the igr mw cham-
her, the mx)iusﬂop chamber ub the time of
the Hawiex of the explosive fni\"mi'c betng
larger in size than the compression chamber.
20. An prlomon engine comprising alined
eyl linders open 2t their inner ends, a recipro-
cating hollow piston closed at ea weh end and
common to both cy hndcm and forming with
the closed outer ends of the cylinders expio-
sion chambers, a fixed cylindrical abutment
on WLloh the said piston is mounted to sl;: e,
the mu,s of the &butmex t forming with t
closed ends of the piston compression of
bers for the explosive mixture, ank sl ui
pitmen connecting the sides of the pistc
W’Iu}‘ the erank arms of said shafl, means foz'
conducting the explo ive mixture tc the 74
com,) ression che nmeru,- “Dfi means for cot-
uctﬂw the compi essed, =:~*{1 xw mixiure,
im.n the con npression chamber af cne end of
the piston, to t;w p,mlon chambper ~wifzc~
cent to the other end i of the piston. 75
21. An explosion engl ine having an explo-
sion mambu‘ 8 piston reciprocs the
explosion chamber, & chest provi
port, a fixed abuiment for mm;z
ton u compression chamber, the com
chamber having a port ac
mth the port ; of said chest,
ber opening into the ey
pipe connecting thc said ¢
tion chamber, means for con
plosive m Zture to Lim r*omyi’
imd valve controlled
from the i ignition chamber.
In testimony whereof I hav
name to this specification ;
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two subscribing witnesses.
CHARLES HRBENEE L GO0DRICH
Witnesses
4. I Broanw,
5. O, Wearrs,



