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. Inventor




_'utlfen of thb Umted States, residing at’
Bradenville,-in the county of W’estmereleml;
and State’ ef Pennsvlvania, heve nvented: |
"~ new and useful Impmvem ents in Engmes ef_}'--’
~* which the following is a specification. . s

- This, mventlen relates to.internal combus—-’-‘f"‘
tmn engines. and. hae for fits -object ‘the p10--.'

_ 10

o ’su?ph*

" thereof .are t
- 158
W heleby also a fresh: (*h&l oo of -air is. intro- |
- ~duced into the explosion ('hambei and com-
- pressed - together with the incoming. gasolene |
~ orother lwdm carbon, thus ebtmmnﬂ‘ an ex- |
plosion for-each-complete evelutlen of the
. crank shaft or each’ m(k :—:Lml ferth move—f*
,ment of the piston. . e
- Afurther object of the 1T1V(‘11t1()11 1S te pl 0~
_the for coohing the expleelen ehﬂ,mbel or |
chambers 111tem{ﬂlv by passing a body ‘o
coldair through the eeme mn eeeh evele ef

20

95
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fe uZZ w?mm ’Lf mm; concern |
“Be. 1t known -that I, JO.‘:EPH MUNDEl\ e

duction of an engine having a novel arrange-
~ment of )elts en(l valves eombmed Wlth a |
| } a; ‘under pressure; wher eby the'| "
- eylinder-or eylinders. or explosion chambers |

?mmucr]ﬂ) freed of the burned
gases before a new charge is - admltted and-| .

- _epelatlon

30
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- -'i_'._{]mmetl S R R
© . In the e uunpam iny (lta,wmeg —~F1frure 1._;
1S a vertical lmurltmlmel sec tmn throucrh an -

403
7.t engine constructed in %eeldeme Wlth the

45

the same.
par thy hroken eut 1n sec tion.

5 H an elevation of the reversing gear.

A fur thel el}jw‘r ef the uwentlen 18 te pre—

heiema,ttel fulh deemihed

pt esent invention.

Fig.
F]fl'

tlmml plan view of one of the cylinders. -

--..-.6 1S 8 SeC tmnal olevation of the f&me

50

The engine contemplated in this invention

. may comprise any number of: evlmdere ac-
cording to the power to be developed.. For
~the purpose of illustration [ have shown the
_engine as comprising three eylinders'1, 2 and.
- 3, the ¢ylinders 1 and 2 containing emcrle act-
. -'_mcr pistons 4 and-
Do’
S tons afe eelmeeted by rods 7, 8 and 9 to.a.

5 and the eylmdex 73 con-
temmw a double acting piston 6. These pis-

'
-t
'
-
._1_.,—....-..-_—'. .
N

Fig. 215 a plan view of |"
3 1s.an end view thereof
TFig. 4 is'a sec-~

Flg,
v nmently leeated between: ed]aeent eylin-
ders,
pipe 32 which is branehed at 33 to extend to
the ed]fmently leeeted Velve elmmbue of the
i-adjomning cylinders. | -

. ‘Near the top, _eaeh eyhnder 15 pmmded .
'Wlth an auxiliary air passage 34 in which 18
-:ermnrred a-check valve 35 and eemmumeet-
| Ing’ ‘with- the’ eerreependmfr passages: 3
the a,d]ecent cylmdere 1S an air plpe

_W1th cross hedds- 1

~of -the’ ey]mder

port. 16
“vide a construction in w hich a long stroke of |
the piston,is obtained, permitting the ehelge
© to expand almost to atmospheric plES‘"-;llIe
- thereby dispensing Vlﬂl the neeeseltv ef?
o usmg a. muﬂ? | C T
With the eheve and (}ther eb]ecte in view,;
the invention consists in the novel eenstruc-'
‘tion, combination and arrangement of parts
lllustr eted eml'_;__

eommen cre,nk shaft 1.0: hevmﬂ' the erenks 11
tthereof set: at dlﬁerent anﬂ'les to overcome

-.,deed centers and distribute the power of. the_'
: Elstens thereon, at least one of .the. .pistons-
.- stroke. Inany
_i;gwen pomtin the rotation of the crank shaft:

emng: engecred in’its active

It 18, preferred te connget the piston: r(}Lls-'.”"’

Whleh slide along: suits
Lable g cuides on: the encru e frame 14; Lhe satd 4
Cross. hea,ds being connect ted Wlth the emnk

'eheft 10)- b rmeans of pltl‘llel'l 15.° | =

“The exheust port 16 is Ieeeted ebout cen- f

m- eyhndere 1" and 2

1_'1]101111)09(1 a sllde velve 19 having-a plurehty
| of ports 20 and 21, the. pel‘r 20- bemg adapted -
to, register with: the - port: 18 and the port 21
being: edapted to- recrlstel,, with .the cyhnder”? |
The' etem 29.0f the slide valve ex-
tends. downwerd a suitable distance where 85
11t is connected to a sliding link 23 which is =
connected to rods.24 and 25 having. eccentric -
| bands 26 and 27 ‘which. embrace eccentrics
128 ‘and’ 29: on the .crank shaft 10; the last
‘named Pparts being elements. of the Teversing -
1 gearwhich will hermnafter be fully {Ieserlbed
In this way the slide valve of each eylmder__
1S drwen by the crank: shaft and:the eccen-
|"trics are set.so as to time the: slide valves  ©
- properly. with relation to thé movements of 95
-therr *reepeetwe ‘pistons  to obtain the eyele*]’;
I ef operation: hereinafter set; ferth |

. 30 designates-an exhaust: pipe lmdmﬂ' eﬂ"
frem thé valve .chamber 17 and ad: apted to
‘be plaged in. cdommunication with the cy 1111-—
-.der by means of the shde v: alve. |

CAr-
ranged at one side of each cylinderiis a valve
chamber 17 with. which the exhaust. port 16
commumeete._ ;.

l‘rrallv of the lenn'th of the (ylmdel a8’ shewn_*_f
2 wher eby the piston:
passes by said extmu:;t port -once in each
stroke:or twice in cach double stroke-or com-:
| plete revolution-of"the crank shiaft 10.

74,

siid- ¥alve chamber being in. -
| ‘communieation avith thé cylinder: through
“‘|"another port 18 located adjacent to the top

“Within. the ehamber 17 18

Ga
R |

‘85

100G

-31 designates an. air:tank which is con-

as shown in Fig. 1, and (‘empnses 8

3’4 ef-._

105

110




~ which is connected a pipé'*S 7w13mhleadsto

- check valves 35 are arranged to allow air to

10

15

2

an auxihary air tank 38, the.

ipe 37 being
controlled by a throttle " va -

vo 39.. The

same from being forced outward. -

pass into the cylinders, and - revent. the

~ In the head of each cylinder 1 and,2"théré':
18 arranged a spark plug 40 and a gasolene
spray .intake 41 adapted at the proper mo-

ment to inject a spray of gasolene or gas into -

‘the explosion chamber o
- which 1t is associated. |
. Suppose the piston 4 to be starting on its |

upstroke with the ports 21 and 20 in com- |
munication with the ports 16 and 18. The
‘burned gases above t|
- sald piston in its u
- through the exhaust 16 and exhaust

- The port 18 is opened by the slide va
20

e piston are forced by

8 IS op valve thus
permitting the compressed air in the tank 31

- to rush in through the port 18 and expel the
burned gases. through ‘the exhaust port 16.

‘95

The piston 4 then moves on upware closing
the port 16, the latter bei _
shde valve. During the remainder of

1ts up-

- ward movement it compresses the fresh air

‘Temain)ng-in -the upper portion of the cyl-
‘inder. -Ruring this ¢ompression portion of

30

. -t B
'
= .

88

"downward

' th&?'stfﬁké;;ga,solene is sprayed through the

intake 41 into the explosion chamber and
bsequently, Just at the proper instant a
rk 18 giyen by the plug 40 thereby explod-
aarge and driving the piston down-
Xhe gas expands during the entire
~of the piston and by

movement

the time thgfiston reaches the lower limit of

- its movement the _

- to atmospheric pressure so ‘that there is no
. need of ‘muffling -
-engine noiseless. It will thus be observed
" that the first operation of the up stroke of

1 40

e gas 1s practically expanded

’

the exhaust to render the

~ the piston has a scavenging action while the

45

piston.
~of the piston, the latter acts to expel the

remaining portion of the upstroke is the com-

the cylinder with

pward ‘movement out
ipe 30.

ng closed by the

pression portion of the movement -of said

erefore, in the complete upstroke

- burned gases and to ~compress the fresh air

‘which has entered

b0

has been utilized to drive out the remainder
of the-burned gases. - - | |

. The cylinder 3 is ~_pi_'0‘§ided with two ex-

" haust ports 16’ and 16* arranged far enough
. apart to allow the piston 6, at one point in its

. stroke, to lie between
The valve chamber 17’

. 60

85

] . contains a slide valve
19’ which corresponds with the slide valves

: - 1 P T o .
from the crank shaft in the same manner.

The exhaust pipe-30” is branched. and leads
Into the valve chamber 17’ at two points |.
nearly

o‘%posite“_:_the exhaust ports 16’ and
16* and the cylinder is also providéd near its

‘the_cylinder and which

said exhaust ports.

19 above described and which is actuated

top and bottom with air ports 18’ and 18

for introducitig - air- under pressure .either
above or belew the piston 6. -

Furthermore, '

the air driven into said fan being

17"

894,688

| the cylinder is proviged at the top and bot-
1| t.oHl with ﬂ-llXi].iﬂ,l'y alr’ports 34’ and 342 B_aCh'

controlled by a check valve 35’ which allows

ress. At one end the cylinder is provided
with a spark plug 40’ and a gasolene intake

41’ and at the opposite end said cylinder is

provided with an offset chamber 42 contain-

1ing & spark plug 43 and a gasolené intake 44

whereby the gasolene is introdweed to oppo-

chamber at either side of said piston.

The operation of the piston 6 is precisely
the same in principle as that of the pistons-4
and 5 with the exception that said piston is

alr to enter-the cylinder but prevents its .
-8gress

70

‘. . . - _ i~ . : 75;_
site sides of the plsf,{)n 6 311(1?*-']31‘0'?13101‘1_ is .~ 7

| made for igniting the gas in the explosion

80 -

driven in both directions by the explosion of
gas, the explosions taking place alternately

at opposite ends:of the cyhnder and on op-
sides of the piston, the piston acting
“a portion of its stroke to exhaust the

R onine

burned gases and during another portion of
1ts stroke to compress the charge, while air

is admitted alternately at opposite sides of
.90

the piston to drive the burned gases out
through the exhaust ports. In connection
with the double acting
will be necessary to employ an auxiliary air

blast and for-that purpose, I have illustrated
In Figs. 1 and 6, a fan arrangement embody-
Ing & pair of fans 45 and 46, the primary fan

iston, however, it

88

P

95

45 sucking the air in at the central opening

47 and driving the same out through a
ripheral opening -which communicates w
a central opening 48 in the sécondary fan 46,

5
w?th-_ |

100

propelled-

through a peripheral spout 49 which com-

the valve chamber 19’ as shown in Fig. 1

51 designates a. branch.pipe which leads
from the air pipe 37 to.the valve chamber -
_ The ports of the valves which control
. the admission of air through the connections
‘37 and 51 to the several~cylinders are soar- -
ranged with reﬁp'ect'-to the movements of the

ports are in registry with the

valves that sai

municates with a blast pipe 50 leading into

105 -

10

corresponding cylinder ports when the pis- ' ‘

Therefore, when the air comtained in the

1 tank 38 is liberated by opening the throttle

valve 39, said air acts on top of such piston

and starts the engine, the tank 38 and its
pecially provided forthe
iIne. As soon as
.the engine is started the valve 39 is closed:

connections being e

purpose of starting the engine.

-tons are at the upper ends of their strokes.

116

120

and the air tank 31, and the fan blast pipe50 . . -
will thereafter supply the necessafy air.for

compression and for ej |
gases from the explosion chambers.

ejecting the burned -

52 designates a reversing lever having a 125

thumb latch 53 codperating with a notched -

| segment 54 suitably connected with the en- . *
|~ The lever 52 is attached by means of a con-

1

- ’ ‘-F. \ N

necting rod 55 to the sliding slotted-link 23 130 " "




...above described so that by moving said lever { set pocket 71 having an air intake valve 72
%0 one gide or the other the link 23 may be | and a check valve 78 which controls a pipe74.:
~moved lengthwise to bring either one of the | whichleads to the tank 31. .Bysaid arrange-

“ rods 24 0r 25 into working relation to the | ment of valves 72 and 73 in the up stroke-of 40
5 8tem of ‘the superimposed s |

5..8tem. of 1l , sed ‘slide valve. * The | thepigton, the airis sucked in past the intake
-7 lever 52 is ‘mounted oh-a shaft 56 extending | valve'72, filling the lower portion of the cyl--
-along side of the engine and provided with | indér beneath-the piston.- Then in the active
_lever arms 57 which are attached by means [-down stroke of the piston, the air is forced
- of .conneeting rods 58 with-their links 59 cor- | past the valve 73 imnto the tank 31 under high 43
10 responding with the link 23 and having the | pressure so that.subsequently when the valve -
-same connection with the stems of the super+ |- poft'20is moved into alinement with the cyl- -
. imposedslide ‘valves and also the same con- | E1d‘é'r.t port 18, the compressed air rushes into
. nection with the crank shaft 10. . This en-:{"the explosion chamber of the cylinder and =
:+:--ables all of the engine valves to be simulta- | expels: all of the burned gases through the 50
'_j_-_.;";:ijs,,__'.ne_o_.u'sly;mvers_ed' or shifted for-the purpose of | exhaust-port’'16. - . .
- reversing the direction of rotation of the en-'| ' Iclaim:— -~ - -~ -~ . .~~~
“gine. “The shaft 56 is provided with-another | - "An internal &nbustion engine comprising
“arm 60 which is connected by a'link 61 with | a pair of cylinders, pistons working therein
-.the shaft 62 of a transmission. pinion 63| one of which is single acting and the other 55 .
20- adapted to be thrown into engagement with | double acting, one cylinder being provided -
 agear 64on thecrank shaft-10 or into engage- | with ‘an exhaust. pert intermediate its ends
“ment with a similar gear 65 mounted on a | and the other cylinder being provided with
' counter-shaft 66, the gear 65 meshing with the | a pair of exhaust ports.intermediate its ends, -
- gear ‘64 all-as clearly shown in Fig..5.  The | means for admitting compressed air into one 60
25 shaft 62 has in addition to the transmission | of the cylinders at one side of the piston, .
" gear 63 & belt pulley 67 from which ‘a belt 68:| means for admitting air into the other cyln-
‘passes over another pulley 69 on the shaft 70} der alternately at both sides of the piston,
of one of the fans shown . in Fig. 6. thereby'{ and valves:controlling the air connections of ~
- - transmitting motion t6 said fans.  Thus, in [ 'the tylinders and also controlling the exheust 65
. 80. either position of the lever 52;-the fang are ] ports thereof, substantially as’described. -
.- : driven .through the medium.of the gesaring | - In testimony whereof I affix my signature " -

4. in.Fig. 3 is'illustrated the valve arrange- 1. ... ,JOSEPH MUNDEN..

- x

. ment by means of whichair is forced by the| - Witnesses: '~ .
-8 55"3 tons 4 and.5 into.the tank 31, each eylin- | “u.. . "BART SMITH,

. e I CE IR
‘.‘_ T ;--. . I.F_:..' . - -‘:“.- . _- r..:.l L
- - " o rl. .r‘l b -'_ ' r ‘..

er being provided in its bottom with-an off- |
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