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To all whom it may concern:
. { e N a0 S . g S St
— Be'it known that we, HARRY L. PARR, res

~L.and a piston, as.3. The piston-rod is de-

“noted by 4 and is connected with the crank-

<iding at Yonkers, in the county of West- ‘'shaft 5, to the outer end of which is fastened
in some suitable way thefly-wheel 6. The

chester, and CuarLes E. Lucks, residing in

the city and county of New York, State of

New York, citizens of the United States, haye
mvented new and useful Tmprovements in

.- - ' ' ¢ - ' ' » x‘\ :
- Reversing: Mechanism for Engines, of which.

10

“the following is a specification.

This invention relates to réversing mech-

- anism for engines, the object.of'the invention

being'to provide a simple and effective Imeans

for reversing the motion of the éngine. =~

15

- substance or agent; we find a hydrocarbon

While we do not limit our invention to the

operation of the engine by any particular

- fluid quite satisfactory for this purpose.

20

In the drawings accompanying and form-
Ing a part of this specification we have se-

lected for convenience of indicating the ad- |

- vantages of our invention a two-cycle explo-

25

- »longitudinal vertical sectional elevation of a |

35:two-cycle explosive-engine embodying re-

.the reversing. means 1llustrated, for one of a
- radically different form can be adopted with- |

1 .the S(:o%e, of course, of our claims succeed-
- .-in%the fo L
3%

sive-engine, nw?hiE'hw&wiﬂiesoribe in conjunc-

tion with the reversing means represented as

embodied therein. It should be understood |

that the invention, however, is not limited - to

lowing description. L

- In the description we will employ certain
terms;lbut it should be understood that these
are used 1n their broad or generic senses. =
- Referring to said drawings, Figure 1 is a |

. versing means including our invention. Fig.
- 218 an elevation of the same. Figs. 3-and 4
~are deta \l views of the fly-wheel shown in

| 4(;-_'

Fig. 2 and a cobperating foot or base herein- -

after more particularly described. Fig. 5 is |

- & detail in perspective of said base or foot
- and certain adjacent means. Fig. 6 is a de-

larly described. T o
- Like characters refer to like parts through-

tail sectional view hereinafter more particu-

out the different views. - =~
It wiil beliﬁldeI'StOOd from our, initial state-
ments that the reversing means constituting.

- thesubject of ourinvention may beemployed -
> successtully and advantageously in connec-
“ tion with different types of engines. The en-

- gine represented is of the two-cycle explosive

- .hereinafter appear, is of novel construction, |

type, it having a cylinder, as 2, which, as will

cylinder in practice will be provided with the

usual inlet and-exhaust ports, valve, and

sparking or equivalent mechanism associated
o

erewith, We'do not deem it neeessary to

\Show these features, however, for they form

1o part of the invention and may bé of the
tdinary kind as to. construction and mode
of operatign. - ' -

The fly-wheel, 'as Wlll Dbe h'el-’éina;ftéi'. de-

In the present case we divide the cylinder 2
mto two chambers, as 7 and 8, the chamber
7 constituting. a main one -and having ;)

55
6o

i

‘scribed,; 1s not in the present instance of the
| ordinary construction, nor is the cylinder 2.

-working space for the piston and the cham-

ber 8 an auxiliary chamber, the two cham- -

bers being divided or separated by a wall, as”

75

9,. constituting. the inner ‘boundary of said -

‘working space and in which is formed a pas-

sage to receive the valve 10, the passage In

ing of sufficient area to prevent throttling of

i question and the port through the valve be-

80

the expansive fluid during its flow into and

| from the auxiliary or compression chamber
8 during or & .er compression. In the or-

ganization shown the valved passage is the

sole means of communication between the
| two_ chambers. Normally the valve 10, -

which 1s of the rocking type, will be open—

that 1s, 1ts port will register with the two

chambers 7 and 8. When the valve is ¢losed,
its port will be transverse to said passage, so

90

as to shut off communication between said

chambers. During - the normal operation,
however, or when'the engine is running the
valve will be open, so that the two chambers

7 and 8 can present  collectively a charge-
receiving space into which the necessary
-charge to secure the propulsion of the piston
| 18 drawn by the latter to be compressed on
the inner stroke of the piston in the chamber

8 and subsequently fired to operate the piston.
The operation of the reversing mechanism

-wil, 1t 15 believed, be obvious. “As has been

05

100

hereinbefore stated, the valve 10 is normally .
open, so that the two chambers 7 and 8 pre-

sent- collectively a charge - recelving space

into which a charge of hydrocarbon vapor is

‘drawn to be compressed in the chamber §

105

and then fired or exploded. It will be as- .
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 stimed that the piston is nearly at its lower | of the base ot foot 15 when the said base or
“dead-¢enter, the valve 10 at this time being

open and both chambers-7 and 8 containing

~*fluid which had beén drawn thereinte on the

- 10

dead-center to shut off . communication bé-
tween. the two chambers. 1t will be apparent

-that the piston as it crosses said dead-¢enter

and starts on its inward movement: can

" trgvel but a short distance or until its further

‘ddvance is resisted by the highly-compressed

fluid within the inner end of the main cham-
ber 7 or working space of the cylinder. - As

~the fact that its imertia is not sufficient to.
" overcome the increased pressure or resistance
~due to a reduction in the effective area of the-
charge - receiving "space . of the cylinder, 15

20

25

%
]

inwardly-moving piston the latter, owing to

causéd to take a ¥ackward’or. rebounding
movement. In other words, it travels out:

ward, the result being that the engine 1s re-
versed. During the said backward move-.
ment of the piston the valye 10 is opened

wide in order to put the two.chambers 7 and
8 into communication or to restore the nor-

~mal conditions. .

30

The valve-actuating mechanism “may"-'(jf
course be of any character. - We have shown

" in the drawings one simple mechanism, which

35

we will now describe.

“On the stem of the valve is showh as fas-
tened a bevel-gear 11, meshing with a similar -
bevel - gear 12, through which the rod 13

passes, there being a splined or equivalent

40

non - rotative connection of some -suifable

kind between the rod and gear 12. The rod
extends freely through perforations in the
brackets 14, constituting in the present case

a part of the framing of the engine, the lower

- ibracket, as will hereinafter appear, cooperat-

ing with the base or foot 15, fastened to the

Jower end of sald rod. Around the rod

above the lower bracket is 2 spring 16, which
is in the nature of a combined torsional and

push spring, its ends being fixedly connecte

in some desirable way with said lower bracket:
"~ and with the shoulder 17 on the rod above

said lower bracket. ‘The rear end or heel of

the\base. or foot 15 has on its upper-side a

raised &)ortioﬁa 18, shown of bevel form,

adapte

- shaped recess or notch in the under side of

55

Yo

“each other, and for this purpose it 1s repre-.

65

said lower bracket, the relation mentioned
being maintained by the spring 16. -

~ The fly-wheel 6 cooperates with the base
or foot 15 to cause the automatic action of.|
the valve to either put the chambers 7 and,

8 into communication or cut them off from

sented ds having in its periphery a recess or
cut-out portion of rectangular form, what
might be considered the end walls thereot

being adapted to alternately engage the toe

to normally fit a correspondingly-

foot is in the range of action of the fly-wheel
|.When the: piston 1s at its lower dead-center

- 2 hereinto on the | the recess or cut-away portion 19 will be di-
5 outstroke of the piston. Should the:valve |
be -closed, when the piston reaches its lower

rectly oppostte the toe or outwardly-project-
ing end-of the base-or foot 15.. Normally of
course the said- base or foot is above the pe-
' riphery or rim of the fly-wheel. When, how-
“aver, it is desired to reverse the engine, thered
t 13 1s thrust downward by-hand , and any suit-
able means may be provided for this purpose,

f?ﬂ

75

$0 that when the piston is in its lower dead~

‘cenver the toe of the base or foot 15 can be

‘thrusting of the rod carries the raised portion
18 out of the notch.in the lower bracket 14,
whereby on the movement of the ﬂy—Wheei
‘what. would be the lower wall of the slot or
‘recess'19 will strike the toe of the base or foot
-and will turn the same, and consequently the
rod 13. This will of course move the raised
portion 18 out of coincidence with the notch

| of the bracket 14, so that, the apex of the
raised portion will 'be against the under flat

side of the said lower bracket to prevent the
rod frombeing thrustupward by the spring 16.
' When the rod was turned by the wall men-

tioned . of ‘the slot or recess 19 striking the

‘As | entered in the recess 19.- The downward
soon at this resistance 1s encounts red‘b‘yitheg.l

§0

| toe of the foot 15, the bevel-gears 12 and 11

were operated in order to effect the closing
of the valve 10 to throw the chambers 7 an
8 out of communication. When the rod was

upstroke of the piston after the dead-cen-
ter position is passed the recess 19 will be
| carried from opposite the toe of the foot 15,

whereby the side of the fly-wheel can main-

| tain the valve closed in order to effect the re-

95

Fturned, the spring 16 was tensioned. On the

. I0Q0

versal of the inotion of the piston in'the man- .
ner hereinbefore described. As the piston

105

backs off or rebounds the fly-wheel will corre-

'spondingly reverse, so that when the recess

19 comes opposite to the base or foot 15 the.
spring 16 by untwisting can turn the rod and

10. through the intermediate parts to be

into-the notch or seat 1t normally occupies in
the under side of the lower bracket 14. The
rod 13, which might be conveniently termed
a‘‘valve-actuating’’ member,can be actuated
in 4 direction to close and open the valve 1n
succession by means other than those herein-
before described. '

~ From the foregoing description it will be
‘evident that our engine mvolves a cylinder
having .a charge-recelving space, a piston ar-
ranged to draw a charge of expansible fluid

will of an attendant for decreasing the elfect-
ive area of the said charge-receiving space,
by virtue of which when the said piston-in

offered to the movement of the piston travel-

then elevate it,.so as to first cause the valve

110

opened and the raised portion 18 to be thrust '

115

120

into said space, and means operable at the

125

the present case reaches a certain point on,
its inward stroke the ‘increased pressure
130



~ ing then under inertia will cause the
~ to take a backward stroke.

 effective volume of the charge. .
‘We bhave statéd hereinbéfore that the |
- chambers. 7 and 8 :

10

the "effective,

‘In the said space into separated bodies,
- one of which opposes the inward motion of

815782

1 stroke.  We have:indi-
d that we may secure the reduction’in

, area of the charge- receiving
space of the cylinder by dividing the charge
' ‘bodies, only

cate

the piston. In other ‘words, we _di-pr_i(i_e- the

piston | valve when reversal takes

-

two chambers into communication.

" 4. .An engin

PR
L

-ble fluid

_ present _collestively a
ving space. It 'should be under-

L]

charge-recei

- stood that the charge When‘.compreéS'ed diar-

. 1‘5,

- 8, the piston at thistime abutting agsinst the, |
- wall 9 |

- boundary of the Woxking

20

n
r
F
[ ]
Ll

: 20

1ng the normal

arranged to operate in said cylinder, the lat-

" a resistance;

f

occupy the chamber 7, but fills the chs:+ber.

19, or practically so, which; as has
tofore been pointed out , constitutes

23 here-
_ tire Inner
space of the piston.

action of the engine does not |

. Having thusdéscribe

. 5 v OSC. our invention, what
e claim, and d'es_u_'e_ to se ﬁ

.. cure by. hetters Pat-.

1. An ,eﬁgiile'_ havmg a ‘djrljnd'_(:sr, a piét'bn |

ter having a charge - receivin
means operable at the will of
for decreasing the effective
charge-receiving space,

g space, and |
an attendant |
area of said
‘thereby -interposing
res 2; greater than the normal one, to-
the piston when the latter reaches a prede-

‘termined point on its inward stroke, for caus-

. Ing a.reversal
~ said means | ODStrL _
~ matically returned to normal relation when

35

- arranged
. ter having a c_h'a.rge - Tecelving space, into

40

ton, and means to

45

~stroke, said means being constructed to be
- automatieally returned to normal relation
- when reversal takes

‘& plurality of chambers

55

‘ble fluid into said space and to compress the
same I one of said chambers, a valve in said |
~ bassage, adapted, when open, to put the. | _
to ¢ | .chamber in communication with said work-

6o

65

- charge-receiving space to its original relation.

~of communication between the same,

cetving space and mechanism  z:ranged to
- cause the ciosing of the valve after the pis-
- ton has crossed the ‘dead-center on the out-
- stroke thereof to reverse the piston and for

of the motion of the piston,-
being constructed to be - auto- !

reversal take

2. An engine having a cylinder, a 1ston
‘o operate in said cylinder; the lat-

which the normal charge is drawn by the pis-

of motive substance in the charge
space Into a

-recelving

troke of the piston when the

same reaches a predetermined point on said

_ lace ‘thereby permit-
ting the said separated bodies to commingle.
- 3. An engine including a cylinder having
| DeTs, 8 passage connecting
sald chambersand constituting thesole me ans
& pis-

ton arranged to draw a charge of compressi-

L ]
’

chambers into communication; to cause themr
to present ¢ollectively -a normal charge-re-

subsequently and automatically opening said |

| fluid into said space and to
- same 1n one of said chambers,

s place thereby for restoring the |

‘valve on t
divide the normal charge |

. plurality of separated bodies, to |
- Secure a resistance by only one of them to the

28] ' ble fluid into said space
full inward s '

~same in one of -said chambers, a-valve be-

| fly-wheel connected with the

A ne including a cylinder having
| a plurality of chambers. a passage connecting
| said chambers and eonstituting thesole means

of communicatiofi-between -the same, 8. Pis-. -

. ‘_.1

?]gfge to put the,

oo

ton arranged: to draw a.charge of compressi-
into said space and to compress the -
| same In oneé of said chainbers, a valvein said -
Dassage,. adapted, when.-open, to put the

. ‘il

to present collectively- 4 nermal charge-re-.

ceiving ‘space and metlisnism arranged for.

operation by a movable part of the engine
“forcausing the closiife of the valve to put the

outstroke thereof to. revers
for subsequently automati

ton arranged to draw a charge of expansible

I
'
[
- .

B
“two'.chambers out of communication “after.
the piston has crossed the desad-center oni the

e sald piston-and”

two chambers in.commmunication. - . - -
|- .5+ An engine including a-cylinder having
& plurality of chambers, a passage connecting
said chambers and constituting the sole means B
of communication between the same, 8 pis- 0o

compress the
& valve in said -

passage, adapted, when open, to put the "

chambers . into communication, to cause them

to_presént collectively a normal charge-re-
.celving space, a valve-actua

ting rod having a

turning movement to open and-close the

valve, and means arran
the said rod after the

cure a reversal m motion: of

ged to operate against
. 1ston has crossed the
~outer dead-center ‘to close the valve and go-
the piston snd "

100

for subsequently automatically opening the .

e reversal of motion of the viston.
.6

iston arranged to draw-

tween the chambers, a rod mounted for end-

‘wise and turning movement and op

.~ An engine including a, cylinder, ‘having
a plurality. of communicating chambers pre- .
senting together a charge-receiving space, &

a charge of expansi-~
and to compress the.

10§

110

eratively

connected with the valve and serving, when -
‘turned, either to open or close the valve, a

combined push and torsional spring acting

115

against the rod, 8 base-piece connected with .- R
therod, having a raised portion and a toe, the
framing of the machine having a recess to

portion, and a
_ . | piston. and pro-
-vided with a notch to receive the toe. .

normally receive said raised

having-a working space for the pision, and a

ing space, and into which a body of gaseous

fluid 1s compressed by the piston, a valve op-

erable at the will of an attendant for shutting

the working ?,F
moves iward 1

’ T

t will be caused to be reversed

£2¢ - -

7. A cylinder and its piston, the cylinder

[25

| off communication between said chamberand -
ace, whereby when the piston

3o




4. 815,782
“at a" predetermined point, and automatic
-mechanism for actuating the valve after the
“Feversal of the piston to put said chamber

and working space into communication. -

5 8. A-eylinder and its piston, the cylinder |

~ having a working space for.the piston, and a

chamber in communication with said work-
ing space and into which & body of gaseous

--flud 18 compressed by the piston, a valve

9. A cylinder having a working spacetand
a clearance-space communicating with said
working space, a piston to traverse the work- ‘23
ing space and to compress a predetermined
charge in the clearance-space, a valve con-
trolling communication beween the working
-space and the clearance-space, and mechan- -
1sm to secure the closing of the valve at the 30
will of an attendant, saidd mechanism being

~mit the gaseous fluid in the former to pass
into the latter. - "

10 normally open to permit the charging, by the | constructed automatically: when reversa
“piston into the chamber and the working| takes place to bring about an opening of the
space, of & normal charge, said valve being | valve and the communication of the work-
“operable at the will of an attendant for shut- | ing;space and clearance-space.
~“'ting off.communication between the chamber ﬁn testimony whéreof we have hereunto set
- 15 and the working space to cause the reversal | our hands in presenceé.of two subscribing wit-
- of the piston during its inward stroke, and au- | nesses. - o
" tomatically-operative means for causing the HARRY L. PARR.-
opening movement of the valve on the rever- ' CHARLES E. LUCKE
“sal of the piston, to put the chamber and | .~ - 2 ’
20 working space into communication and per- |  Witnesses:

"Howagrp 1. MogrIs,
CLIFFORD T. SWART.
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