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o SPECIFICATION formmg part of Letters Patent No 657 384, da.ted september 4 1900
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o Applmatmn ﬁled May 5 1 1899 Serial Na 715 673

Ta all whon@ it 'ﬁw,y COnCerm:

~ Be it known that I, SAMUEL FREDERIG"

BEETZ, of Mendota, in the county of La Salle
and State of Illmms havein vented anewand
Improved Explouve Engine, of which the fol-
'_-]owmg is. a

full, clear, .:md e:mct description.

- The objeet of 'the invention is to provide a

- new and improved exploswe -engine which is
simple and durable in construction, very ef-
fective in operation, arranged to utlllze the

“motive agent to the fullest ddvant‘we and to

permit of instantly starting Stopplng, and re_i.

- versing the engine whenever demred

20

 tions.

4{}

“and exhaust valve.
~ view of the. same on the line 7 7 in Fig. 6.
Figs. 8, 9, and 10 are similar views of bhe ad-
"_1n1%810n and exhaust valve in  different posi-
S 'Fig. 11 is an enlarged" sectional side
o _elevatmn of the - admlsslon and - discharge |

~ valves of the compression-chambers, the sec:

- tion being taken on the line 11 11 in Fig. 3;
.+ andFig. 12 isan enlar D‘ed sectlonal plan vlew_f.

‘The mventmn consists of movel featmesﬁ'
and parts and combinations of the same, as
~ will be fully described. herelnaftel and then--;
~ pointed out in the claims.” o

A practical embodiment of my 1nvent10n 18’,
represented in the accompanying drawings,
forming a part of this specification,in. which |
- similar ch..—u acters of reference mdlcate cor
- .responding parts in all the views.
~ Figurel is a side elevation of the i 1mplove-, )
- ment.

.

Fig. 2isa plan view of thesame. Fig.

3 is an enlar ged ‘sectional pla,n view of. the.
~ eylinder and ad]aeent parts.
- larged seetional side eleva,tmn of part of the
. reversing. mechamsm the section Dbeing on |

- the line 4 4 in Fig. 2.

Fig. 6 isan enlarged sec-

| :of the thmtnle-valve

a5

5o

- The Il’IlDlOVG(]_ explomve -enging is promded[
_W1th a main cylinder-A, pmwded at or near
_ its middle witha transy erse partition A’ for
. dividing the main eylinder into. two cylin-
o ders, in Wluch reciprocate the plstons BB,
-~ secured on a hollow piston-rod C, pmsmﬂ'ﬁ'
. through asuitable stu

o tition A’ and through the usual stuffing-box:
~in the forward hectd of the main eylmder Al
B The outel end of the plqton rod C is (.onnect—f;_.%

fing-box A?in said par:

y

Flﬂ‘ 4is anen-

_Fig. 5is an enla.rtred.j-
sectional rear elevatlon of the same on the.
~line 5 5in Fig. 2.
-~ tional side elemtlon ot‘ the rotary admission
Flﬂ' 71is a sectional plan'f

sald eylinder.

“admission-port f-

ed with a cross-head D, pwotally connected

--by a pitman E with the ecrank-arm F’ of the
main driving-shaft F, carrying a pulley F2 55
for transmitting the rotary motion of the en-
gine. to other maehluelv
tion described the main cylinder A is pro-
vided with working chambers A% A*on oppo-

By the- construc-

site sides of the p:t[‘tltl()l] A’ and with com-

| presswn-chambers A% ASat the outer ends of
“The working chambers A3 At

are connected by ports a a,nd b with ports ¢

and d, respectively, formed in the body G’
of a lotmy admission-valve G, disposed ver-
tically and mounted to rotate continuously
‘in the body G/, the valve being driven from
the main dlwmﬂ*-sha,ft F by U‘edllnﬂ‘ helem- -
?’after more fully descrlbed .
- 'The ports ¢ and d are add,pted to 1eglstel-
:-a,ltemate]y with an admission-port fand an

exhaust-port g formed in the rotary valve G,

‘the port f connecting at its upper end (see
| Fig. 6) with an ‘admission- -pipe H, containing

Splmg-—plesged valve H', to a,llow the ex-

..'ploswe charge to pass from the pipe H into
the port f; but to prevent a return movement
"of the charge by the spring-pressed valve H'
_the exhaust-port g connects at its lower end
with an exhaust-pipe I, bolted to the valve-
body G’ and leading to ‘a suitable place of
‘discharge, said pipe serving to carry off the
| products of combustlon as. herema‘ftel more

{-fully desecribed. - -- - '

‘The rotary admission and Gth‘:Hlbt V&IVG G

The ports ¢ d

-

"The exhaust-port

6o
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8o -

8s
§'-1s preferably slightly -conical in shape, the
being narrow and opening
‘at the large end of the VELIV@ and the exhaust-
port g bemtr Wlde, as shown, and opening at
the opposwe end of the va,lve
‘| of the stationary valve-body leading to the ~
| working chambers are pr efela,bly dlametrm-l- '-
i_ally 0[)1)031136 each other. I
g of the valve is Sufﬁmently wide to permita
How of- the exhaust-gases from. the working

90

95
‘chamber during the whole or greater part of
the exhaust- stroke of the plston althoughthe =

‘valve continues uninterruptedly to lotate R
'The spring-controlled check-valve H forthe =
dadmission of the complessed exploswe fluid
| to the valve is arranged in the supply-pipe:
{;:velv close to the Iotary valve, so-astoleave -
i the.- least practleable space: between them. R
ThlS Va,lve H’ bemdes &dmlttlnﬂ‘ the explo-}_' N

‘100




S sive ﬂmd to the rotal‘y ValVe, prevents the ﬁl‘ﬁ

E feed the explosive fluid to thepower.or: work- |

-~ ing chamber only after compression.
be seen that the valve does the work of two |
-ordinary. valves. for éach and every power- | inder A.-

-+ chamber it 1works_—-—-nemely,,, that of an mlet- 1

It Wlll

: o valve and an outlét-valve.

“Fig. 8. The said chambers N N’

under the control of the operator, to connect
~ the pipe H with either a pipe K, leading to |
~ astorage-chamber, (not shown )or withacon- |

- veyer-pipe L, eonnected by branch pipes L |
L* with dlSChaPﬂ"B and admission valves N' N/, .
bolted to the ends of the oyhnder A and con-J
‘nected with the ¢ oompressmn -chambers. A5 A&
- by ports h and <, as is plainly indicated in. |

Cesnam

the explosive charge passing into the corre-
sponding working chamber A3 or A‘* to drive

‘'ward stroke. The chambers Q Q' form trans-
verse extensions of the. cylinders; thus:in-
“creasing the cepaelty of the working cham-

sponding working chamber the other. piston

bustion of the previous-explosion are forced
through the eorrespondmg ports b d
g to the exhaust-pipe I to- carry off the said
produots Duringthisreturn orinward stroke
;;of a plston a new charge is. drawn into the

- valves N’ or N, and when a piston is on the

souroe, suoh as a ﬂame to oause 1#111131011 of
e -1 the explosive charge a,t the proper moment,
,_-.'_conneomon t}lzlereb}r consummﬂthe exploswo_

" fluid intended for future exploelons in the |
----_'-;;.---'--_--‘---_.---'----.-5—------power—-oha,111ber----------------Th—e---rotm'y valve Gis-espe=|
- cially adapted for explosive-engines which |

70

the GOTI'eSpond1ng piston Bor B on ity out-

75

bers wwhout Increasing the length of the cyl-
It is evident from the foregoing
that whon one of the pistons B B’ is thus'

‘| forced outward by an explosion in the corre-
'The pipe H connects with the. odsmg J : ofi'

. 80
“a throttle-valve J, provided with a handle J2 '

. . moves inward, a,ud vice versa, and during this
inward stroke of a.pleton the produots of com-

orac

I compression- -chamber Aﬁ or-A’ by way of the

.................................................................................................................................................................................................
--------a---------------- IEE T L T B - LT e - --‘---------------------------‘--d--1----------------‘-‘--------- ---------------------------------------------------------------

 nected w1th Dbraneh - pipes O O, oonnected

o35

- ward stroke the corresponding check-valve [ said valve G the: porb I reglstere “with ‘the

ports ¢ and d, and in a like manner the port

- N3opens and the explosive mixture from the | _
I g registers: w1th the ports d.c, so that a charge

supply-pipe O*is drawn into the compression-
‘chamber A’ or'A® by way of the correspond- |
ing branch - pipe O or O, and when- the pis- |
" tons Band B’ are on the outward stroke. the. |
MR --,}"_.ehargee are compressed and finally"
- 45 into the chamber N? and through the valve. |
- N*, which now opens into the corresponding. |

'”ff,of with a epur—-wheel R in mesh with a spur- '

'_;.};3.._?;_'---.;branoh pipe L’ or I? to pass to the: conveyer-
- 'pipe L and by way of the throttle-valve J to | wheel. R’, mounted torotateon a stud R?, and
o _ﬂ--__the pipe H and to-the valve G, which deliv- |

ers-at the port f the exploswe charge to- the | bevel gear:wheel R?in mesh: withabevel gear-

_’:;__i_._;_,__;__.."oorrespondmg ports -¢c or d and by way of:_-;;fi
-+ _the ports a or b to the working chambers. A3 |
Sl ,’-'-.;.-{-'-A‘f and to the explosion- chambers QQ’ boltedﬁ-‘f

to the "cylinder A, preferably at the rear |

ss

(See. Flg. 3.)

6o

25 with a supply-pipe O%, connected 'with a suit- |

e -ablesource of gaseous- mlxture supply Each

. ofthe valves NN’ is provided with a oentral;-‘f"

... chamber N? leading to the ports i and ¢ men- | sponding port d -or c—that is, immediatel
- . tioned and normally closed at its bottom by

a check-valve N® and at its top by a check-

~valve N* and the stem N°of the check-valve |

same on seld stem Nﬁ

“and when the compressed charge. is pa.ssedgjl-;_{
.- into the chamber N2 the valve N3 is..seated |
osoand: kept seated;; whlle the force of the.com- |
" pressed charge opens:the valve N*and allows:
'-the cha.rge to pass tothe correspondmg bran ch |
“The, ex:plosmn-chambere QQ|.
-;.ff_-?.f;,contam plpee Qg Q3 hoated from an. extorn.al‘fﬁ

~(See Fig. |-

forced.

- fontward or workmg stroke such previously-
[ drawn -in charge is compressed and’ finally
forced into the Workmg chamber of the other

: oyhnder 1mmed1ately after the exhaust-port

g has moved out of register with the corre-

tion, so thiat the explosive force of theignited

_?;B" outward in the manner above described; .
“The ports g and f in the admission-valve G~

.are SO disposed that for each revolution of

; each revolutlon of the main: shaft F and an

E

[ exhaust: takes- pla,oe from the sald Workmﬂ'_
_; iohambers during each revolution. S
In order to rotate the valve G i 111 the ma.u—-'_." "
h ner desorlbed 1 prowde the lower end: there-,--

on the: hub of the. spur-wheel R’ is eeoured a

3 more fully described.

ten

Ignition
| now takes place just at the time when' the
- N3 extende loosely into the hollow stem N¢ of | erank-arm F' has left the dead-center posi-

- the other check-valve N* to limit the move- |

~ment of the check-valve N3 and to guide the ohartro forces the corresponding plStOIl Bor

- The movement of the
valve N%is limited by a.spider N7,

| 11.) Now when the piston B or B’ is on thein- .|

9°

y 95
{ previoustothe returning plston B! or B reach- J
{ing the innermost end of its stroke..

100

105

:is admitted to- eaoh workmn- chamber during -

IIO . -

331

m*heel R¢, secured on a shaft RS, arranged lon-
1 O'usudmally and provided at-one end with a
hand-wheel R® under the eontrol of the oper-

| | ator, for reversing the ongme c]S heremafter--_ |
‘thereof, and connected with. the 1nter10r of | |

- said working chambers by the ports j and k.
Sl It'is understood that when the.
¢~ valve N* opens. for. a.dmlttmg a charge -the:
. -other valve N*remains closed, because pres- |

120

'On the forward end of the shaft R5 is se- |
foured a bevel gear-wheel R7in mesh at op-
*posuo sides Wlth bevel gear- -wheels S. S" both

| mounted to rotato loosely on the main. driv-
“sure from above is greater tha.n from below;

;_? iﬁg-ehafb F. On the bevel gear-wheels S S’
are. fulerumed spring-pressed pawls S? S3; ex-
ingin Oppoelte directions and: adepted to
|-engage -and hook ‘into shoulders on collars
l S¢ S5, seenred -to the main: driving-shaft F.
Now the rotd.ry motlon of: the ehdft F is trane-i_‘_--' A
mitted by either the-collar S! or §° and the

pa.wl S2 or S3 rospeotwely, to the correspond-;;




. gear-wheel R” on the Sha,ft R, -
“ever pawl S? or S% engages its collar at the |

R -'-_'6'5.7;584.!__ .

ing gear- wheel S or S’ and by the Iatter to the'

time causes a transmission of motion from

10

the shaft F to the shaft R% but always in the.
same direction, and when it 18 desired to re-

.....

verse the Opemtor mmply turns the hand-
- wheel Rfto disengage the one pawl from the
“shoulder on its eollar and to bring the other

pawl into enwaﬂement with the caht:mldel on

its collar to cause a further unmterruptedr
turning of the shaft R®in the same direction;

- but durmﬂ' the time the pawls are shifted Lhe'-

~ valve & has been reversed by the operator.
| tarning the shaft R’ by hand, and conse-
. quently the subsequent turmng of the shaft
- R’ from the shaft F causes only a further

~ turning of the valve G. . When the valve G

20

G and the stuf

‘is turned by the Opemtor turmng the hand-

wheel R, the explosive charge is then passed
first into. the chamber A* or A3, and conse-

~quently a reversing of the engine takes pla,oef

when this charge is ignited.
-In order to keep bhe hollow plston rod C

and the cylmder A, as well as the valve-body

|nﬂ'-box A%in the partition A’,

- ~cool, I prefer to toree a cooling liquid, such_
- as Wa.tel through the said plbton -rod. C and

’nhe water Jaekets in the said c¢vlinder A and
valve-body G', and for this purpose I provide |
~ a stationary pipe T, Whlch extends through |
‘_gwm d stroke.

30

- the outer ¢ylinder- head and through a stuff-

- ing-box in the end of the piston- -rod.C within

~ the latter to thus form a pump, of which the.

o  35 
- . rodthe plunger.

is provided with a check valve T', from which

extends a suction-pipe T%, connected with a

~ suitable water-supply. Now when the pistons

B B’ and their piston-rod C are reciprocated |
jcombustlon from the workmg chamber AS3.

 wateris drawn into the pipe T and piston-rod

-~ C and forced through the latter and a trans-

- verse channel D', formed in the cross-head D,
-~ and then into and through a pipe D? prOt-';
45 ally connected with the cross-head extension,
- (see Fig.
'-pwotally eonnected by a pipe U with a pipe-
U’ and opening into the water-jacket of the

‘main cylinder at the forward end thereof.

55

1,) the lower end of the pipe bemﬂ';

The said water-gacket is in communication

~with the water- jacket in the partition A’ and-
- awater-jacket in the body G, so that the wa-
. ter returns through all sald water-jackets,
~finally passing thmuﬂ'h a pipe U? to a suit- |
| Either of the pipes-
U or U contains a check valve U3 to prevent,
+ the return flow of the water on the inward-
T -stml{e of the plstons B B' and piston-rod C.

~ The operation is as follows: When the sev-_|.. L
eml parts are in: the [)0811310]:1 shown in the;,_ _veyel branch pipes L'-L* and the pipe L, r
-”f,dmwuwa then the piston B is on itsoutward

- stroke, owing to the explosion of the charge
. in the Workmﬂ‘ chamber A3, and the other |
. piston B'is on the mwmd thoke to discharge"

- 65 the products of combustion from a previous |

able place of discharge.

S - explosion in the working chamber Atthrough. |

Now which-

]

|

sition.
: then 1"eneated i
~ From the foren‘omﬂ' it is. undelstood that“_ o
:an 1mpu1%e is: given for each forward and.
backward snoke and consequently a con-.
tinuous and 11111['01 m 10ta,ry motmn 1&, ob--

| tained. - -

[ and at the same time draw in a new charge of
gaseous mixture into the compression-cham-
ber A° by way of the supply-pipe O? branch
pipe O', and the valve N, connecbmﬂ* by its
'eha,mber N? and port+ mth said compression-
During the outward stroke of =
the piston B the prev 1ouslv drawn-in charge

‘in the compression-chamber A%iscompr essed
and forced through the port # intothe cham-
‘her N? of the valve N to ﬁnally flow past the
valve N* into the branch pipe L', from the lat-
‘ter into the conveyer-pipe L, and by way of
the throttle-valve J to the pipe H, from which .

chamber AS, -

the mixture passes into the pmtf which will

@

70

75

E:'.Q o

move into register'with the port d shortly af-
| ter the exhaust-pmt ¢ has left the port d, so
‘that the explosive and compressed r.,,ha,rcre

-passes by way of the ports 7, d, and b mto;
‘the working chamber A* at the mme the
ton B’ reaches the inner end of its stroke, the

charge passing by way of the port k into the
‘explosion- chamber Q,
1 1s ignited by coming in contact with the
‘heated pipe Q® at the time the port Fis again

moved out of register with the port d and the

crank-arm E" has just passed the dead-cen-
ter position, so that the foree of the explo-
‘sion is exerted against the inner face of the
piston B, and the latter is thereby driven
joutward in the inverse dlreeuon of the arrow.

pis-

in which the charge

o

05

o', thus causing the piston B to make its in-

viously-drawn-in charge in the chamber AS
is compressed by the outwardly-movmw pis-
stationary pipe is the barrel and the piston- | ton B, and the products of combustion in
The'outer end of the pipe T | the ehamber A% are forced by the returning
‘piston B through the ports a, ¢, and ¢ into
the exhaust-pipe I, it being undel stood that o
the port g is advaneeu sufﬁmently to register

‘with the port ¢ for receiving the products of

When this takesplace, the pre- .

IQO -

105

‘A new charge is nowdrawn into the chamber
“A% by the returning piston B, and when the
latter nears the end of its mwa,ld stroke the
port g moves out of register with the portc¢. -
‘and then immediately after the port fmoves
‘intoregister with the port ¢, so that thecharge
compressed in the chamber AS is paased-
‘through the valve G into the working cham-
ber A’ to be etploded therein soon after the
‘piston B’ has passed its next dead-center: po-
‘The - abwe descnbed opel atlon s
: | - I2C

110

In Orde: 130 equa,llze the [Jl eqqm e. m the con--. K

prefer to provide. the ldbfel with a. ouqhmn-";

ing-chamber P, so that the resistinece tocom-"
‘pression is not greater than the actnal effect-
ive pressnre in t,he explosion- elmmbers Q Q IR
..1mmedla,lely prekus to ignition. S

~Forstarting the engine I prefer to ma,ke use .

the remstelmfr pm bs b d ::md g to the plpe L] of the qtoraﬂ*e chambel prekusly mentmned o




-:and connected by the plpe K W1th the throt-

':-_'compreqsed air. conbamed in the storage--f
" chamber can pass through the properly-set.
valve G into the corres pondm g working cham-

(O

 ber A3 or At to drive the corresponding: pis-

20

e 25
~ .+ what throttle the connection- between the |

.. .. ing'in.unisoninsaid cylinders and connected
'~.____ij_'}—f'_;"-_jf:w1th the main driving-shaft, a rotary valve:
- driven in unison with saad plstons and having:
e an inlet.and exhaust -port arranged to alter-if
. nately connect said working chambers with
7 the motive-agent- -supply pipe and the ex-:
~ " haust-pipe, and valve-casings located at the
. ..ends.of the cylinder and-: each connected: by
o a. port with the corresponding compression-
- chamber, the said valve-casings being each |
oL _:.,prowded with a'chamber. leadmﬂ' to the said - jmproeatmg in unisonin said cylinders, a sta-
~port and connected through valve-control]ed;; :
openings with the motive-agent supply and
;5 with said rotary admission-valve, 8o that the rf_i'chambers by ports loeated at opposwe mdes.._

_-'_ﬁcompressed charge from the- compressmn-%_;";'tof the: transverse. p&I‘tlthIl a’ rotary valve

" chamber of one cylinder can pass into the. .mounted to turn in said body and driven in
| unison with said pistons, the said valve hav-

-7 |'ing an inlét and exhaust port-arranged to
2. An exploswe engme compmsmg a mam}j |
yhnder- having -a transverse partition for.| with the. motwe-aﬂent supply pipe. and the
?‘_-"'-.--for ming separate cy tinders conta,mmg work- | exhaust- -pipe; . Valves atsald. eompresswn-; S

. 130 '__ ‘ |

nect the pipe K and the storage-chamber|;
-~ and toagain connect the conveyer-pipe L with |
the pipe. H to-allow the compressed explosive

in the manner above explamed "The pres- |

. .sure in the storage-chamber is. somewhat re- |:

© duced by sta,rtlncr the engine with the motive
- agentfrom the stora,ﬂ'e chamber ‘and in order? forming separate cylmders containing work-

| ,"'__to replenish the latter with motwe agent it | i

is only necessary for the operator to some-

. | -Lf’;-';plpes L and H,so that.a, part of the exploswe‘? ‘cating in unison in said c¢ylinders and con-.

; and compressed eharge can pass through the: :2;'_neeted with the main drwmﬂ'—shaft a rotary,

o : by pa.SS J3 Gonbﬂlnlnﬂ‘ aj Sp]‘lnﬂ‘-pl"essed V&IV

Havmﬂ' thus fully deserlbed mymventwn

1 An exploswe enfrme eompmsmw a mam

tion-and comprescﬂon -chambers at the outer

--.-'_;_-"end s of the main eylinder, pistons reciprocat- | adjacent to the workmﬂ' chambers and each

| 'connected by a port: w1th the correspond-
‘ing working chamber and an igniting device

";i_.'?f-'workmn' chamber of the other cylmder, sub-lﬁ
RO -Jﬁl".;f_j_-,__i.stantla.lly as shown. a,nd descmbed :
. 6o

~ 7" ing chambers on" opposite sides of the parti- |
- :_jjgttmn and compression- -chambers at the outer:

........

tle-valve J, so that for startmg the said'cham- |
“ber-can be connected by the pipe K ‘with the |
pipe H upon the operator turning the throt- | 1
g tle-valve J to cutoff the conveyer-pipe Land |

. ‘to conneect the pipes K and H with each other:
Now an. explosive charge or-even a chargeof |

g valve drwen in unison- with said p1stons a,nd

‘the exhaust-pipe, valves arranged in casings
"located at said compression-chambersand ar-
'ranged for connecting said chambers with the

r;;i.-motlve agent’ supply and with said admis-

f havmg an-inlet and an exhaust port arranged
to alternately connect said working cha,m--

bers, with the motive- aﬂ'ent-supply pipe and
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- sion- valve so thatthe eompressed charge from

‘comprising a conveyer-pipe -connected with
‘the. adxmssmn pipe for the rotary: valve,

| branch pipes leading from the valve-casings

| at the compresswn ehambers and conneeted

- charges from the compartments A5 AS to pass. | with said conveyer-pipe and a:cushioning-

. to the Opposwe working chambers At and A3 |

chamber for said conveyer- plpe substantlally
‘as: shown and described. NS
3. An explosive-engine: comprlsmﬂ' a main

| j’f_cyhnder having a transverqe partition: for

‘tion, and. compression- -chambers on' bhe outer
iy ends of the main cylinder, pistons. Tecipro-

‘chambers and arranged for connecting said

i pressed. chartre from the compression-cham-

i ber. of one cylmder can pass into the work-
“ing chamber of the other cylinder, explosion-

;‘;-cyhnder the connection between ‘the com-
; -j_jz-presqmn chambers and the admission-valve

ing chambers on opposite sides of . the parti-

‘valve driven in unison with- smd plStOHS and -

J4 from- the pipe L to the pipe K- and to the {;_--havmg an inlet and exhaust’ port . arranged

- storage- ehambexj for the pu rpose mentloned

el :to alternately connect said working cham-.
I '_-;f_(See Fw 12.)

“.|: bers-with the motive-agent- supply Ppipe and
| “|: the exhaust-pipe, valves at.said compression-
I elalm as new and desn'e 130 secure by Lettersf-' ‘

|. the compression-chamber of one cylmder can

| pass into the working chamber of the other
~ ton on the outward stroke, thus: starting the |

~engine, and when this is done the opera,tora
- again shifts the throttle-valve J to discon- |

8o
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.| chambers with the motive-agent supply and
i*Wlth said admission-valve so that the com-
_.,;-.}cylmder having a- tmnwer'se partltlon for: |
.7 forming sepamte cylinders: contalnmg work-’
-'-_'mcr ehambers on opposite sides of the parti-
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:-‘@-'chambers located at one side of the cylinder -

'in each explosmn chamber substantlally as
'.;;._shown and described. . AR

- 4..An explosive- engme comprlsmfr a inain
%jcyllnder havinga. central transverse pa,rtltmn |
for forming separate ‘cylinders containing

IIO

IIf

‘working: . chambers on opposite sides of the -

‘eylinder and ‘éonnected  with the working

-tionary valve- body located:at one side of the

| partition and c ompressmn -chambers at the
outer ends of -the main cylinder, pistons re-
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i-i-alternately connect said working: chambers”_ .

chambers and arranged. for conneemntr said

‘|'chambers with: the motive-agent SUpply and

-.-'f_--ends of the main eylinder, pistons reolproca.t-;? with said. rotary admission - valve a revers—“-'

mg in-unison in the said cylinders and con- | ing -gear for said rotary admlssmn valve, o
'.j_-_-_nect,ed W1th the ma,m drwmw-—shaft a rotary | combustlon cha.mbers, located at the s:lde of' R




B _.._:_:;3:0

’rhe eylmder Oppomte the rota,ry va,lve and

- To

~ of the compressed explosive mixture from.
.~ the compression-chamber to the opposite
. working chamber, and a rotary valve in the

o :_.':z_bf.fconnectlon from the said valve-chamber to

communicating with: the wmkmﬂ' eh(mlbew

by ports located at.opposite suies ot the trans-
verse partltwn substa,ntlally as shown and-
-'-dGSG] ibed. e |

5. An exploswe -engine, compl 1smﬂ' allned

bers, plstons mounted to reclproc&te in uni-

- sonh, one piston for a compression-chamber
e I-and a working chamber, a valve-chamber
-~ connected vmh each. compression - chamber
- and with the opposite working chamber, two

~ valves in.each of said valve- ch&mbers one
- . valve controlling the admission of the ex-
plosive IIIIKtllle to. the compression-cham-:
~ber and the other controllmw the discharge |

o the wor king chamber for Pontrollmg the ad-

. 40
~ and with an exhaust, the said valve having a

~ single inlet-port and a single exhaust-port for“.
. connecting the working cha,mbel salternately

with the compressed motwe agent supply and
“said exhaust, and adriving and reversing gear

- for said Valve substautlally as shown and de-—?

~mission of the compressed charge to the. sald
- working chamber and for eontmllmﬂ' the ex-
 haust from said working ehamber substa,n-

tially as shown and descrlbed

B seribed.

7. An explosmn cylmdel
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separate working chambers pistons recipro-
cating therein, a stationary valve-body pro-
| wded with a port for each of the working |
- chambers, a rotary valve mounted to turn in

‘said. body and connected with a compressed
motive-agent supply and with an exhaust,
the said valve havmﬂ' both an mlet :;md an |

6. An explosive-engine COII]pI‘lSlIlﬂ‘ work-?'
L :_-mn‘ chambers and compression -chambers,
B ;;.'-plst@ns reelprocatmw therein, a valve- oham-—"
“- ber connected with each compressmn -cham-
ber, a p1pe leading from a suitable source of
. gas eou‘s ‘mixture supplv and connected by
- branch pipes with the respective valve-cham-
- bers, valves in each of said valve- chambers,
. one for controlling the admission of the mo-
tive agent to the compression- cha,mber and
the other for controlling the passage of the
- compressed charge bherefrom, pipes lea,dmﬂ'j |
- from the valve- ehambers for conveying the

"~ compressed charge, a rotary valve connected
by a supplv—plpe wwh said conveying-pipes |

prov1ded mth_

RS wor king chambers, and compressu)n -cham- |

;' for the purpose-set forth.

exhaust port adapted to register alternately
-with each of the portsin the stationary valve-
‘body,to connectsaid working chambers alter-
nately with said supply and exha,ust substan- .
| _tmlly as shown and desecribed.
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‘8.. An “explosion - ¢ylinder, pmwded with

haust, the said valve havmﬂ' a single 1111613-

port a,nd a single exhaust-port adapted to reg-
1ster alternatelv with each portin the body.
of the valve to connect the working chambers
~with said supply and said exhaust, and adriv-

ing and reversing gear for said valve, sub-
.stantla,lly as shown and deseribed. SR

9..In an explosive-engine, the eombmatwn

bOd‘V substantially as described.

©10. Inan explosive-engine,the eombmatwn.
‘with a rotar; admission and exhaust valve
for said engine having an admission-port at
‘one end thereof, of a fee-d -pipe connected with
‘the admission - port, :-;md a spring - pressed
check-valve closing the opemnn‘ between the

'sepmate working chambers, pistons recipro-
cating therein, a Statlona,ry valve-body pro-
vided with ports connected with the respec-
tive working chambers, alotalyva,lve mount-
ed to'turn in said body and connected with a
‘compressed motive-agent supply and an ex-

75
-.w1th the working chambers of the engine, of =~

a stationary Valve bodyhavinga port f01 ea,ch-
oftheworking chambers,and a valve mounted
to rotate in S&Id body and having a narrow
| feed-port for the admission of the charge fo
the working chamber, and a wide exhaust-_'- -
“port for the exhaust from said working cham-
“ber, the said ports being adapted to reﬂ'lster‘ -

'_altel nately with each of the portsin the valve- o

90 -

said port and feed-] -pipe, the said valve open-
ing inwardly in direction of the. rotary valve,

‘11. In an explosive-engine, a

located in said pipe adjacent to the rotary

-Va,lve substantlallv as shown and described.

SAMUEL I‘REDERIG LEETZ

Wltnesses |
"RoOBERT N. CRAWFORD
0. J. BUETTNER.

Statlonalyﬁ
_valve -body provided with a port connected
with a working chamber of the engine, a ro-
tary valve mounted to turn in sald body and
‘having an admission-port and an exhaust-
port a,dapted to register alternately with the
said port in the body of the valve, an admis-
| sion-pipe for the charge connected with the
~admission-port and a spring- pressed valve .
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