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The 1mentlon has for an ob]ect to pro-
vide an engine, preterab]y of the internal

combustion type, which -may be operated to i
produce very small amounts of pewer; which

5 will run at'a low operating cost and with
_very little attention and repairs.. Such an
engine may be used, for example, to furnish
the power for small domestic refrigérating

machines when electric power is-not avail-.
10 able, the unusual demands:of which device
will be appavent when it is considered that.

only about one-fifteenth (1/15) horse-power
is required to yield the equivalent of one
~hundred and fitty pounds (150 Ibs.) of ice per
15 day. It will also be obvious that, to be suit-
able for such-service, the enOine should be
capable of running for long periods with-
out requiring ad]ustments or rep‘urs, or
Arequent attention.

20 The invention also Includes s1mple and re-

liable. fuel feeding and scavenging devices

suitable for an engine or the above char—'

acter.
Another ob]ect of the. 1nvent10n is to com-

25_bine stich an engine with a fluid pump so as’

to form a 1utwed compact; construction

~which cannot be- readlly injured, which Is.

- simple in installation and operation and in

~which the fluid pressures produced by the

30 pump are suitably controlled during opera-
tion: of the engine.

Further objects and advantages of the in-

vention will be in part obvious and in part

- specifically pointed out in_the description

2

hereinafter contained, in which is disclosed
. one embodiment of the invention; such em-

'bodiment, however, . is to be considered -

merely as illustrative of its principle.
in tne accoinpanying drawings— .

1. Figures 1* and 17, ’mhen tooether show a
vertical section of a pump and mtelnal com-
bustion engine made in accordance with the
invention:

‘Fig. 2 is a plan view of the fluid reser-

48 yoir shown at the bottom of Fig. 1% with.

its cover- plate removed;

Fig. -3 is.a vertical, sectlonal view of a
pmtlon of the engine plston and- cylinder,
showing th(, connecuo’l between d1e two;

we - Figy 4is a view showing the engine cyhn—»
der within its casing, the latter 2 appearing in

section;

Fig. 5 is a veltlcal, sectional view- of the-

cvlmdel head showing particularly the fuel
57 feeding devices carried thereby. 7
The engine comprises generally a movable

ptembe*‘ 23, 1920.
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momber of compfuatlve]y large welght
which is urged toward:a 13051’51011 at rest,
in such manner that the expansive force of
the fluid within thie engine cylinder, moves 60
said weight against the. action of the force
which tends to maintain it in its position at
rest, and thus Jmparts energy to the movable

“member.

In the embochmem shown in uhe accom- 65
panying drawings, the cylinder 1 of the en-
gine is utilized as the movable member of:
lfzroe weight, and such cylinder is slidable.
upon a plm whty of guides 2 extending from,
a.-base member 8 for The combined pump and 70
engine. Thus the action of gravity in the .
present instance, constantly urges the cylin--
der 1 toward the base member 3, and the-
energy imparted to the cylinder 1 through
the action of an expansive fluid within the 75 -
cylinder chamber 4, may be utilized to per-
form useful work. In the present instance, -

-the cylinder is provided with upper and

lower ﬂanges 5 and 6, respectively, -having
bearings 7 and 8, respectlvely, for receiving 80
the omdes 2,80 that the cylinder- may shde
f1ee1y up: ‘and down thereon.

The piston 9 of the engine is shdably
mounted within the C}hnder 1 previously:
described, and-in the present form, not only 85
does the cylinder- 1 move upwardly, but
the piston 9 moves upwar dly with-it as-soon
as’ the cvhnder has moved upwardly a dis-
tance equal to the travel permltted between
the cylinder and piston. : 90 -

Upon_downward movement of the. cyhn—
der (and piston, if the latter is constructed:
to move therewith), the piston is utilized to
bring: the cylinder to rest. . In the present.
form, the lower head 10 of the piston comes' 95
into engagement with' the base 3 of the ap-

paratus, so that the:cylinder 1 is brought

to rest by the resulting-compression of the
gases in the cylinder chambel 4- after: the
piston 10 has come into eng agement Wlth the- 100
base 3.

- If desired, shocks Detween the cyhnder 1
and piston 9 may be avoided by prov1d1ng a
cushioning pocket between. the two.- _
shown (see Fig. 3), the piston 9 slides ove1 105-
a-block 11 smtablv snpnorted from the cylin- -
der 1,—for instance, by a pair of pins 12
passing through the cylinder and block and-.
through slots 13 in the walls of the piston;
With a construction of this nature, - when. 110.
the piston and cylinder approach the ends =

of the]r paths of relative travel Lk cushlon-- T



7\‘.’,‘.Ving'—,afir . poc'ket’_wiill be_*:for'med between the
‘block 11 and the respective piston head so as

- b pot 14 -filled, for example, with oil may also:
" be placed. between the base 3 and the cylin-
" ‘der head 10 of the piston in order to relieve
- undue shocks: when the piston head comes

- ;1.70‘ 'o%b the: piston. -

- combustion type, and, if it-is assumned that

~ positions with the piston head 10 against the
~base 8 and . an explosive gaseous mixture

‘suitably ignited within-the cylinder chamber

- the cylinder 1 against the action of gravity

- 20°

. .the piston upward for a further distance,
. .during ‘which time the gases within the cyl-
25 inder chamber are exhausted, and a fresh

‘certain- forms of which avill be
seribed. T B

-~ The cylinder and piston then travel down-

‘later: de-

. piston head 10 comes into engagement with
- the base 8, after' which further downward

“ travel of the cylinder compresses the air

“within the cylinder chamber and the engine
-is ready for a repetition of the cycle. -~
- Inthe apparatusillustrated, the motion im-

- operate a fluid pump,—for example, of the
" type -employed: to operate. the diaphragm
. compressors used in refrigerating machines.
~:'The pump plunger 15, reciprocates within

~‘the pump barrel 16 (see bottom of Fig. 1),

5. member 8 contains a reservoir 17 supplying
the fluid: to be pumped- and the plunger 15

“glidés within a hollow post 18 bolted to the

“bottom of the reservoir 17, and having an
“anhular: chamber 19 ‘commimicating with
_the ‘pump barrel"16." . The pump plunger
15 is suitably . connected with the movable
- ~member ‘of the engine, being shown in: the
. gteucture -illustrated -as. bolted to block 11
“(see. Fig. 3), so that it follows the move-

pump barrel 16 through an inlet checlk valve
20-0f suitable construction (¥Fig.2) connect-
ec:-to the annular chamber 19 by .1reans-of »

of:-the cylinder and :plunger begins, check

_to absorb any shocks which otherwise might
‘be-developed between the members. - A dash

~“against the base after downward movement :
ST T ~ " ceeding a predetermined amount. - For this
““'The-engine is- preferably of the internal ' purposea relief valve 23 (Fig. 2), the struc--

-~ the cylinder ‘and piston be at their lowest .

& ted w : nber ceeded:
-4, the force of the explosion will first raise

until it-has traveled upward a distance equal
“to the relative travel permitted betyween the -
“¢ylinder and:piston; the momentum of the

“cylinder will then carry the latter and also -

. charge  of air supplied by suitable means;

0- wardly under the action of gravity until the-

“parted to the heavy cylinder:is utilized to~

- the -Jatter being associated -with 'the base
" member 8 (see Fig. 1) *As showx, the base

~meént; of the heavy cylinder-1. ~In the pres-
- ent form the. working stroke of the plunger
15 occurs during the-downward fall of ‘the
cylinder 1, and as the cylinder moves upward-
-ly carrying the plunger 15 with it, the fiuid to:

-~ be pumpéd is drawn from rveservoir 17 into upward movement of the cylinder 1,

-pipe: 21+ “"When ' the “downward movermant

1,623,402 -

valve 20 closes and useful work is performed
in forcing the fluid to be pumped through a
delivery pipe 22. A pipe 24 for draining
the pumping fluid whenever desired may
also be connected to the hollow post 18, ,

Tn ease the pump is to be used £or purposes

guch asto-oberate a diaphragm compressor,
u & i ]

it is desirable to control the pressure of the
oil or liquid pumped to prevent it from ex-

ture of which it is not deemed necessary to

deseribe in detail;, may be employed soas:to

‘permit the fluid pumped to flow back into

reservoir.17 when a

In order to facilitate proper compression

certain pressure 1s ex- !

g0 o

of the fresh gas to be employed in the suc- -

ceeding cycle of the engine, the engine may

also be released from its load during the

_portion of the return stroke in whicl com-

pression of the gas tales place. - In the pres-
ent form, the fluid pressure-within the pump

83

barrel 16-is released -after ¢ylinder-1 has

-moved downwardly on its.return movement

for a predetermined distance, so that the ve-

80

maining fall of the cylinder is practically -
unimpeded except for the work done in com-. -

pressing the gas.  Figs. 1* and 2 show a sim- .
ple arrangement adapted -to perform “this

function: | A sleeve valve 25 connected to a
forked arm 26 slides over the end-of a pipe

93

27, having one or more openings 28 swhich
communicate with the reservoir'17 when the~

sleeve - 25 1s . in elevated position. A- coil

“spring 29, however, normally maintains the.
sleeve valve closed, but after:the cylinder 1’

ST

has moved downwardly a certain distance a .-

rocker aim 30 carried by a bracket 31 is en-

gaged by the surface of the cylinder and lifts.
“arod 32 conneeted to the arm 29, thus open-

to flow back into reservoir 17 during the re-
maining downward mevement of the cylin-

der and plunger without impeding the re-.
‘sulting  compression after piston. head 10~
‘has come into.engagement with base 3, to

05

ing valve 25 and permitting the oil or fluid

e

any -substantial extént, " When the cylinder -

rises again, coil spring 29 returns valve 25
1o “closed position:as soon as-the eylinder

passes above rocker arm 80

115

Tt desired, the motion- of . the movable
meniber- of the engine may- be. utilized. to. -

effact proper” exhaust and scavenging of ‘the
cylinder-chamber 4, without materially add-
ing ‘to the siructure of the engine. "As
shown in Figs. 1> and 4, cylinder 1-may be

provided
33 which

0

are uncovered by piston 9 durin;
and

with-a: plurality. of exhaust ports:

120

125; .

180 .

“aiter the pistorr and cylinder have just about”
yeached -the end of their travel relative . to.
ccach -other, and - baffle. plates such ‘as the -
flanges 5 and 6, are provided which will-
force fresh -air into the cylinder-chamber
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through ports 33 after. the exhaust gases

‘have passed out. An enclosing housing or

casing 34 may also be provided for the cyl-
inder 1 to facilitate’ the scavenging action.
In the present form the flanges 5 and 6 are

- disposed on opposite sides of the cylinder 1

10

and respectively adjacent one or more of the
ports 33, and a plurality of longitudinal ribs

35 on cylinder 1 extend between the flanges
or baffle plates 5 and 6 in such a way as to

. divide the space within casing 84 into a pair

15

20

25

20’
<

of chambers 36 and 37 (Fig. 4), the cham-
ber 36 being located in gencral above the
chamber 37. Exhaust openings 38 may be
located in the walls of the casing 34 at such
an elevation that they will be substantially

‘opposite to the ports 88 at the time when

the exhaust of the eéngine taking place, thus
permitting the bulk of the exhaust gases
to pass out from: within casing 34. " As the
cylinder 1 then moves upwardly, the flanges
or baffle plates 5 and 6 will produce a certain

‘amount-of air pressure. within the chamber

36 and rarefaction within the chamber 37.
A draught of fresh air for the next explosion

of the engine will therefore pass into.the

cylinder chamber 4 through such ports 33 as
are in communication with the chamber 36,
and ‘will pass-out of the cylinder chamber
through such ports:as are in communication

“with the chamber 37 so as to thoroughly

40

scavenge the cylinder chamber. If desired,
holes 39 may be provided adjacent the upper

or lower ends of the casing 84, to prevent

such draft of air from becoming excessive.

Upon the return movement of the-eylinder

by gravity, all of the ports 33 will be closed
when piston head 10 engages with base 3,

‘and conipression of-tlie fresh air within the

cylinder chamber ~vill begin.
It is preferred to employ an iternal com-
bustion engiiie of the type wherein ignition

of ‘the explosive mixture is effected by vom-

pression sufficient to raise the temperature

-of the explosive mixture to the-ignition
- _point, on account of its simplicity, although

1t will be obvious that this is not essential.

- The engine - illustrated: is also desigheu to

time,

© 55

60

operate upon fuel oil, and is provided with

‘a simple device for-feeding the oil or-other

fluid into the cylinder chamber at the proper
It is preferred to operate-the fuel
feed upon the inertia principle as by a
weight. moving in general with - the main

‘movable membes 1 of the engine, but yield-.
ably supported thereby, so that the accelera-:
“tion of the movable member 1 will cause the

weight “to. move . relative thereto at the

“proper time to supply fuel to the cylinder

chamber. = = , o
~In the present construction, the cylinder
head 40 contains a fuel supply reservoir 41

~which may be replenished from time to time

65

in any des’red manner, there being a duct
42 (Fig. 5) leading from said reservoir to

%

a chamber 43 separated from tle cylinder
chamber 4 by a valve 45. The valve 45 is
carried upon a valve rod 46, the latter being

resiliently urged to move the valve 45 to. -

closed position, for instance by a coil spring

47, bearing against a disk 48 on the.end of -

the valve rod, at its Jower end, and engaging
-a-collar 49 at its upper end, which collar

may be moved by an-adjusting screw 50 to
vary the pressure of the spring. -

-7
2

The valve rod 46 is surrounded by a sleeve -

pump 51 provided with suitable packing 52,
and connected to a weight 53 within the fuel
supply reservoir 41. A spring 54 lies be-
neath the.sleeve pump 51 and under normal
conditions presses up on the latter to a suf-

ficient extent to hold weight 58 up against a-

plurality of stops 55, carried by a plate 56
extending across a portion of the fuel reser-
voir 41. When the downward movement of
the cylinder 1 is -checked by compression,
however, the inertia of the weight 53 causes
the latter to move downwardly relative to the
cylinder, and advance sleeve pump 51 to
exert high pressure upon the fuel contained
within the fuel pump chamber 43. This

pressure. acts upon the shoulder 57 beneath . .
the valve rod 46, thus raising valve 45 and

permitting fuel
chamber 4.

to be injected into cylinder
A further valve 758,’ carried by a‘ valve rod

59, may also be-employed to shut off connec-

tion between the duct 42 and the fuel supply
reservoir at the time when valve 45 is open.
In the specific structure shown this valve rod
59 1s fixed to a weight 60 located within a
recess 61,-1n weight 53 previously described,
a complementary recess 61* being provided

‘100

to balance weight 53 properly about its

longitudinal axis. A coil spring 62 bears up-

wardly upon the weight 60 with sufficient

force to maintain the valve 58 elevated from
1ts seat under normal conditions in such man-

ner that the fuel may flow from supply reser--

voir 41 through bypass 42* to the duct 42.
However, when the downward movement of

the cylinder 1 is retarded by compression as -

previously described, spring 62 becomes in-
sufficient- to hold up valve 58 against ‘the
inertia action of weight 60, with the result

that valve 58 closes at the same time that .

valve 45 opens; permitting sufficient pressure

105

un

to be brought about in chamber 43 to inject -

the fuel into the cylinder chamber 4. When
normal conditions are restored in the cylin-

der, valve b8 again opens, and weight 53 and
sleeve pump 51 are elevated by spring 54,
with ‘the result’ that valve 45 closes, and
more fuel runs into fuel pump chamber 43.

“The éngine is stopped by closing the valve
tay s . =

in delivery. pipe 22 (Fig. 1*) which causes

heavy cylinder 1 to move downwards very
slowly (due only toleakage of 0il from pump-.

barrel 16) so that a* rod, or other suitable
tool, may be thrust into casing 34 underneath

129

139



the heavy cylinder 1 to bring the latter to.a
‘dead ‘stop’ In:an-elevated position, without

. amdue:shock. S : L :
"~ When the engine has been stopped.as above
-5 stated, to start it, it'is only necessary to re-
“move the rod which supports the heavy cyln-

It the engine should stop because of ex-
haustion of fuel supply; the heavy cylinder
10 will come to:rest in extreme lower position.
soir o To-start the engine under these conditions,
“T s pod 82 may be uncoupled, sleeve valve 25

~vated position, after which the rod 32 will

15 be reconnected and the heavy cylinder. 1 re-

Jeased to fall by its own ~weight, and thus
gtart’ the engine. . .7 .07 S
An ‘engine of the above :nature may. be
_time with very little attention -or- repair.
The. motion of 'the moving parts ‘hay-be
made comparatively slow, and as no rotat-
_ ing members ate necessarily required, lubri-
“¢ation - becomes comparatively easy. - The
parts of the engine may also be made heavy

-and strong; and will be.little liable to Anjury
- owing to the fact that strains.are taken up
by the base member 3, which may be readily
~ constructed and’ supported to vesist them

. operated to supply-but very little amounts
»f power since  the distance the. ‘movable
“nember of the engine is.moved may.be Tegu-

of energy will be delivered -to or given up
thereby. oo oo
- =“The engine

‘increases the dash poet effect of compression;
- and-stops the falling cylinder more Guickly,
“nor need the stroke of the engine be exactly
constant; and if an unusually high compres-
sion i -developed -within. the cylinder, 1t

“ment.of the latter without doing any harm.
- The high pressure incident to. 1gnition by
“compression furthermore will not-injure the

D liable to occur, since theengine may operate
- very slowly with large exposure of cylinder
urface. o elie i T
. While a specific embodiment of the inven-

ing from its principle as defined in the fol-
o lowing elaimst Tawrt et SR
S w10 Aninternal )
- piston and c¢ylinder members,: one" of said

and being constantly urged by a constantly

“acting - force toward 'a position against-a

©fixed abutment, the other member being also
- slidably mounted, means for supplying an
> explosive mixture within said- chamber to

"der 1 and open the valve in delivery pipe-22.-

‘closed, and the heavy cylinder raised to ele- .

constructed to operate over long periods of

adequately. The engine may also be readily

ated as desired; so that only small amounts
is _a‘léo well adapted for ig111~¥

‘tion by compression, since preignition merely -

rgion: ) 7 -in the cylinder chamber. °
< merely acts to accelerate the upward move-

- cylinder due to its heavy and strong con-.
“stiuction; nor is overheating of the cylinder.

tion has been described, it.is obvious that -
_many changes may be made without depart-
‘combustion engine-having

meémbers being slidably carried by the other.

6. An-internal. combustion :
‘a fixed base, a cylinder mounted to-slide up *

1,628,402

move the piston  relative to the - cylinder -

member- and both, of said members relative

‘to said fixed abutment to impart energy to

said members, and means for utilizing en-

ergy thus imparted to said members to per- 70 -

form useful -work.-

9. An internal combustion engine having

piston and " cylinder members,. one of “said

members being slidably carried by the other
and being constantly nrged by a constantly
against a .

acting force toward a position ag

<

fixed abutment, the other member being also -

slidably mounted, means for supplying an
explosive mixture within said chamber to

move the piston relative to the cylinder 80
member ‘and both. of said. members. relative-
_to said fixed abutment to impart energy to

o0
=

said members, means for utilizing the-ener- -

gy thus imparted to said members to per-

form useful work, and .a portion of the

return movement of said members to com-
press fresh gas within the cylinder chamber.
3. An internal combustion engine having

" piston and . cylinder . wmiemibers, one of said

members being slidably carried by the other

‘and being constantly urged by a constantly

acting force toward a position against a

90~

fixed abutment, the other member being also. .

slidably mounted, means for supplying an
Y 0d, L€ g

‘explosive mixture. within ‘said chamber to

05

move: the piston relative ~to - the cylinder .-

‘member and both. of said members relative

to said fixed abutment to.impart energy to

said members, means for ufilizing the -en-

ergy thus -imparted -to said members to
‘perform. useful work, and means for re-
Teasing the engine from its load during the

100

return movement -of said members when the =

“slidably carried member has engaged the
fixed ‘abutment; whereby.the return of the 1

105

other member to its position adjacent the -

fixed abutment will compress fresh gas with-

4. An engine having- piston and cylinder
_members, one of -said>members- being- slid-
ably carried -by the other and constantly

urged by a constantly acting force toward
a  position  against a -fixed “abutment, the:
other member being: also slidably mounted, -
and means for admitting to and exhausting. -

10

from the cylinder chamber an expansive -

Aud,

5. An engine having a fixed base, a-cyl-

inder mounted to slide up-and-down there-
on, ‘a piston earried by said cylinder and

120

slidable to a-limited ~extent with regard - °

der, to perform useful-work.. .- ~

engine having

“thereto; said piston engaging said base when = =
“the cylinder 1s in lower position, means for-
admitting to and exhausting from the cylin-.
der' chamber an expansive fluid, to elevate
“said cylinder, and means for” utilizing ‘the .~
potential energy thus imparted to said cylin- .

130
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and down thereon, a piston. carried by said
cylinder and slidable to-a limited extent
with regard thereto, said piston engaging

said base when the cylinder 1s in “lower

position, means for supplying an explosive
mixture to the cylinder chamber to elevate
said cylinder, and means for utilizing the
potential energy thus imparted to the cylin-
der, to perform useful work.

7. An internal combustion engine having
a fixed base, a cylinder mounted to slide up
and down thereon, a piston carried by said
cylinder and slidible to a limited extent

~with regard thereto, said piston engaging

said base when the cylinder is in lower posi-

tion, means for supplying an explosive mix--

ture to the ¢ylinder- chamber to elevate said
cylinder, and means for utilizing the return
movement of the cylinder to pertoun useful
work and compress.a fresh charge of gas

8. An internal combustion engine having
a fixed base, a cylinder mounted to slide up
and down thereon, a piston carried by said

cylinder and slidable to a limited extent with -

regard thereto, said piston engaging said
base when the cyhndel is in lower position,
means for supplying an explosive mixture
to the cylinder chamber to elevate said cylin-
der, means for utilizing the initial portion
of the return movement of the cylinder -to
perform useful work, and the latter portion
of such movement to compress a fresh charge

-of gas within the cylinder chamber, and

means for releasing the engine from its load
while the gas is being compressed.

9. A fuel feeding device for internal com-
bustion engines, comprising a weight mov-
ing in general with the main movable mem-
ber of the engine but yieldably supported

-therefrom, a valve between the fuel supply
and the cylinder chamber, and means where--

by the inertia action of said weight changes
the position of said valve when the rate of
movement of said movable member changes
to a predetermined. extent.

10.”A fuel feeding device for 1ntema1
combustlon engines, comprlsmcr a weight
moving in- general with the main movable
member of the engine but, yieldably support-
ed therefrom, a fuel feeding pump associated

with the engine, and means whereby the in-
ertia action of said weight will operate said
pump to force fuel 1nto the engine. cylinder
when the motion of the movable member is
retarded by compression in the ' engine
cylinder.

11. A fuel feeding dev1ce for 1ntern‘11
combustion engines, comprising a valve
adapted to close communication between an
oil pump chamber and the engine cylinder
chamber, a “weight movmg in general with
the main movable member of the engine but
yieldably supported therefrom, an oil pump
associated with said pump chamber, and

“ber

means whereby the inertia action of said-
weight will operate said pump to open said

valve. and force fuel into said cylinder -~ -

chamber, when the motion of the movable -

member - is retarded by (,ompresswn in the
engine cylinder.
1. A fuel i’eedma

combustion enmnes, comprising a main mov-

70

devme for mternal’

able: member for the engine hav1n0’ a fuel

pump chamber therein, a valve rod Ppassing
through' said chamber’ urged to close com-

75

munication between the pump chamber and .
the cyhnder chamber, and a fuel pump.com- -

prising a reciprocable . sleeve surrounding
said valve rod and a weight yieldably sup-
ported by the movable member connected to

80

said sleeve, whereby the inertia .action of -
said weight will operate said sleeve to move

the valve rod and force fuel into the cylinder
chamber ~and draw further fuel into the
pump chamber when the rate of motion -of

the movable. member i is retflrded and accelers

ated. '

13. A fuel. fgedm«r dev1ce for internal com-
bustion engines, comprising a main movable
member for the engine havmor a fuel reser-

90

voir and a fuel pump chamber therein with

a fuel duct leading thelebetween, a_weight

moving in general with said movable mem-- -

but- yleld‘lbly supported therefrom,
means whereby the inertia  action of said
weight feeds fuel from said pump chamber

95

to the cylinder chamber and permitsfuel to -

be drawn into the pump chamber when the
rate of movement of the movable member is

retarded and accelented and: an’ inertia-

controlled valve for opening and closing the
duct between the fuel rese1v01r and. the
pump chamber,

14. An internal: combustlon engine havmg--

100

105 -

2, heavy, movable member associated there-

with ‘and urged toward one position by a
.eonstantly acting force, means for supply-
mO‘ an explosive Tnixture within the cylinder

hamber to move said member against the
action ‘of said force ‘to “another position,
means for utilizing the energy imparted to
said member to perform useful work and a

portion of the return movement of said mem-"

ber to compress fresh gas within the cylin-
der chamber, a Wewht yieldably supported
by said movable member, and’ means oper-
ated by the inertia action of said weight for
feeding fuel to the cylinder chamber during
compression "of gas within the cyhnder
chamber.

15. An internal combustlon engine: com-

116
116

120

prising relatively slidable’ cyhnder and pis- - -

ton members, the slidable ~member “being
constantly urged toward the other membel
by a constantly acting” force, means for

supplying ‘an exploswe mixture within the

cylinder chamber to move the slidable mem-
ber relative to said other member and thus
impart energy to the shdable member, eans

125 .

130
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for utilizing energy imparted to said slid-

. able member to perform useful work, and a
-+ portion- of: the Treturn: ‘movement - of - said

* * movable member under the action of said
5 constantly ‘acting force to compress fresh

gas within. the cylinder chamber, a weight
7 yieldably supported by said ‘movable mem-

. of gas within  the cylinder chamber.

. 16."An engine having relatively. movable
- cylinder and - piston members, the piston

- being hollow, ‘and a block located within

‘ber; ‘and ‘means operated by the. inertia
“action “of  said -weight. for feeding fuel to.

the “cylinder chamber during  compression

~the piston and supported from the cylinder
~gdapted to co-operate with the head of the

: "‘r‘f'pi_st"(,)ni to form a-cushioning pocket for the

- rela

ndeér. ..o

nder ‘and - piston - members, -the piston

. being hollow and having its side wall slotted, -

" a Dbloek within the piston connected to the

ots, whereby ‘the” pins: limit “the relative

17 mpvement between the eylinder -and piston
-+ and the block co-operates with the heads of
- 'the piston. to form cushioning pockets. at

. to - force ‘air .-into.
- through said port.

e ot

30 the ‘ends-of the path of relative n}oti,oll of

o 185An.

the cylinder and piston..

relative travel, and a baflle-plate asso-

19. An internal combustion”engine com-

- prising cylinder and piston members con-
" taiped within a casing and relatively slida-
- ble to a limited extent, the cylinder having:
“a-port opened when the two. members- are

“pear-the outward limit of their relative
- travel, and. a baffle-plate extending between

the movable member and the wall of the

" casing adapted. to force air into the cylinder
- ‘thyough said port. = R

Y .. 90. An_ internal - combustion engine, com- . -
* prising cylinder and piston members rela-
- tively movable to a limited extent, the.
-cylinder having a plurality of ports opened-

hen the two  members are near the out-

P ward Timit of “their relative: travel, and-
“baffle-plates ~associated with  the movable

.- “member adapted to.. produce air ~pressure
- adjacent one of said ports and a rarefaction

“gir

- ydjacent another of said ports, whereby an
' ‘draft; will be produced within the cylin- -
~der chamber. T '

" 91: An internal combustion engine com-

prising: cylinder and piston members con-

g5

tained within a casing and relatively slida-

7 ble to a limifed extent, the cylinder having

tive movement between the piston and

“An- engine having - relatively movable.

c%rhndel by pins_extending through said

e internal ‘combustion” engine com-
- prising cylinder and piston members rela-
tively movable to a limited extent, the
der having a port opened when -the
-85 o members are near the outward limit of
.- their 1 _

cidted with the movable member’ adapted
' the c¢ylinder -chamber:

1,623,402

a'plurztlity of ports opened when the two

members are near the outward limit of their

relative travel, transverse baffle-plates lo- -
“cated respectively above and below . said

exhaust ports and -extending between the
movable-member and pertions of the casing
wall ‘adjacent said ports, and longitudinal

ribs connecting said baffle-plates to - divide '
the space between the movable member and =

the casing into separate air = chambers,

whereby “the movement - of the movable -

member will produce air: pressure: adjacent’
one of said ports and a rarefaction adjacent
another to cause an air .draft within the.
cylinder chamber. = - " 0 ‘
22. In combination, an internal combus-
tion engine; -comprising relatively slidable
cylinder and piston members; the slidable

member: being constantly urged toward the-

other member by a constantly acting force,

within the cylinder chamber to move ‘the

80 - :

means for supplying an explésive mixture: -

slidable member, a - ‘fHuid' pump plunger -

deriving-motion from said miovable meni-
er adapted to pump fuid during the return

movement of said movable member under
the action .of said  constantly acting {foree;

“and means for . releasing the pressure in -
“the fluid pump chamber after said member
‘has traveled a predetermined -distance in-its

return movenient, and means whereby- fresh

-gas 1s_eompressed within the cylinder-chan-
“ber enly during a rémaining
return movement. SE .
-+ 28, In combination, a base member having

portion of such

a fluid reservoir and -a pump chamber.
therein and vertical pump plunger working

90 -

100

within said chamber, and an internal com-.

bustion engine comprising & heavy eylinder - .
105

mounted to slide up and down above said
base ‘member, a’ piston slidably meunted

~within said cylinder; said- piston being en-

gageable with said . base, ‘whereby  further .

downward movement of the ‘cylinder when
the piston is so engaged will compress gas
within “said cylinder;, means- for supplying
an explosive mixture -within ‘the eylinder

110

chamber- to-elevate the eylinder, said pump

plunger being connected to said piston.

24, In combination; a base member having
a- fluid reservoir and o pump chamber there-
in and a vertical pump plinger werking
within said chamber, and an internal eom-
bastion engine comprising a heavy cylinder
mounted to slide up and dewn above said

_base . member, a' piston shdably mounted.

5.

120

within:said cylinder, said piston being en=
gageable with said base, whereby -further -

‘downward movement of the cylinder when

the piston is so engaged will compress gas

18

within said ‘cylinder; means for supplying
an. explosive mixture within the ecylinder -

means for opening communication between

chamber- to elevate the cylinder, said pump - - g
“plunger being connected to said: piston, and 11 )

o
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the fluid reservoir and pump chamber sub-
stantially when the plston is in engagement

~with the base.

25. ‘An engine comprising relatively mov-
able piston and cylinder members, the mov-
able member being.urged toward the other
member by a constantly acting force, means
for producing gaseous pressure_within said

cylinder to actuate the movable member
away from the- other member, and means
operable during each stroke of the movable

member for exhausting the gases from with-.

in the cylinder and admitting a fresh charge
of gas thereto while the movable member
1s near the outer limit of its travel -away

from. the other member.

“96. An engine comprising relatively mov-
able piston and cylinder members, the mov-
able member being urged toward the other
member by a constantly acting-force, means
for producing - gaseous pressure within said
cylinder to actuate.the movable member

“away from the other member, means oper-

able during each stroke of the movable mem-
ber for exhausting. the gases. from within

the cylinder and ‘Ldmlttlno a fresh charge

of gas thereto while the movwb]e member
is. near the outer limit of its travel away

~from the other member, and means for

utilizing the energy imparted to said mem-
ber to perform useful work and a portion
of the return movement of said member to

- compress fresh gas within the cylinder
chamber sufliciently to produce ignition

thereof. , »
27. An engine comprising relatively mov-

z

able piston and cylinder mémbers, thé mov-

able member being urged toward the other -

‘member by ‘a constantly acting force, means
for producing gaseous pressure within said-
cylinder to actuate the movable member

away from the other member; the ‘cylinder
having ports therein adapted to'be uncov-
ered by the piston when' the members are
near the outer limit of movement relative to
each other.

28. An engine compmsmo relatively mov-
able piston and cylinder members, the mov-
able member being urged toward the other

‘member by & constantly acting  force ‘and.
being variable as regards its length of stroke;-

means for pr oducmg gaseous pressure within
said cylinder to actuate the movable mem-
ber away from the other ‘member, the cylin-
der having a port therein adqpted to be un-
covered by the piston when the members are

near the outer limit of movement relative to -

each other whereby - the gases within the
cylinder may be exhausted, means for sup-
plying -a fresh charge of Uas through said
port also when the members are near the

40
45
”
55

60

outer  limit .of movement relative to-each -

other on the return movement, said above-

mentioned force acting durlno the return
65"

movement of-the movqble member to -com-

press the fresh charge- sufficiently to pro-

duce ignition thereof

In +estlmony that T claim the foreaolng, ,

of Auoust 1920.
WILLIA‘\I S I‘RANKLIN

I have hereunto set my hand-this 24th chy L ~



