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UNITED STATES PATENT OFFICE.

ALBERT WINNIER, OF DORCHESTER, MASSACHUSETTS.

 COMBUSTION-ENGINE.

1,066,564.

Speciﬁca.ﬂon of Letters?atent‘"

Pat(,nted J uly 8,1913.
Serial No 616,189, '

Application filed March 22, 1811,

To all whom it may concern.:

“Be it known that I, ALBERT WrNNmn,
citizen of the United States, and a resident
of Dorchester, county of Suffolk; and State
of Mas\achusetts, have invented certain new
and useful Improvements in Combustion-
Engines, of which thé following is a full,
clear, and exact specification.

This invention relates more particularly
to a class of combustion engines of the four-
cycle type.

My invention has for its object prlmarlly

_to prov1de a hydrocarbon internal combus-

15

tione enginé of a four-cycle type which is
adapted for use to propel automobiles,
wagons, carts, boats amf the like, and which
is so constructed that charges of the motive

~ agent admitted into the compression ch:a_.mv~

20

25

ber may be exploded ‘at every alternate revo-
lution of the crank-shaft; and to provide a

*+ combustion engine wherein the parts there-

of are of a simplified form ‘so that vhen
assembled. and in operation will permit of
being economically lubricated and which are
not susceptlble of being easﬂy damaged or

worn.

Another object of the invention is-to’ pro-

. vide new and novel forms of valves for the

1

inlet and outlet ports wherein forms of
slides are employed which are adapted to
effectually control the admission of the

. charges of the motive agent into the com-

. 85

" %0

~pression chamber and allow a thorovigh di-

rect exhaust of the exploded products from

said chamber regularly at intermitient in-

tervals.

“A further object of the invention is to
pr0v1de a. combustion ‘engine composed
mainly of .parts designed to be interchange-
able so as to allow one engine in; event of
being damaged to be convenlently répaired

by applying thereto certain parts from an-

other engine, if desired.

A5 is

A practical embodiment of the invention
is represented in the accompanying draw-

“ing forming a part of this specification in
.- which similar characters of reference indi-
" cate correspondmg parts in all the views,

'*1-;*5‘1'1

"“-',the said -invention  being™more fully de-
scribed ’ hereinafter and then pointed - out

in the appended claims,

Fig.

In the drawmg, Figure 1 is 1 longitudinal
vertl.cal section through one form . of com-

bustion'’ engine embodying my inverition.- .|

2 is a view of one face of one of the
back—plates of the valves of the engine.
Fig. 3 i3 a section taken on the line II—II
of Fig. 2. Fig. 4 is a section taken on the
line III —III of Fig. 2. Fig. 5 illustrates
a plate of one of %e slides .of the valves
of the engine. Fig. 6 is a section, partly.

detail, taken on the line VIII-VII

Fig. 5. Fi ig. 7 is a view of one face of- one_

of the intermediate plates of the valves of
the engine. "Fig. 8 is a section taken on the
line IV-=IV of Fig. 7. Fig. 9 is a sectlon
taken or: the line V—V of Fig. 7. Fig: 1

is a view of one face of one of the slides of

55

60

65

the valves of the engine. Fig. 11 is a section -

taken on the line IXIX of Fig. 10. Fig.
12 is a view of one face of one of the front
plates of the valves’ of the engme, and Fig.
13, is a section taken on the line VI—VT of
Flg 12.°

The combustlon engine 10 has a cylinder
11 which’ is preferably vertically disposed
in my type of engine, and upon the upper
end of said cylinder is provided a head or
cap 12 which may be formed integral with
or separate from the cylinder. Spaced apart
from the walls 13 and 14 of the ¢ylinder and
head, respectively, is an outer jacket 15 and
16 so as to provide chambers 17 and 18
which are preferably arranged so.as to com-
municate with each other for circulating

-water therethrough whereby the cylmder

may be kept at a proper ‘working tempem—
ture. Provided upon®the lower end- of the

cylinder: 11 is a crank-casing 19 which may

be of the usual or any preferred form or
may consist of a plurality of parts, in order
to permit access to the crank-pit 20 therein
when it is desired to clean or repair the

. engine and said crank-casing has oppositely

directed extensions 192 an] 19*. Journaled
substantially midway of two of the opposed
walls ¢f the crank-casing 19 and between
the extreme ends of the extensions 19* and
19® is a crank-shaft 21 of a crank 22 com-
prising plates 23 connected by a transverse
erank-pin 25 having held thereto one end
of g connecting rod 26, At the qpposite

70
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end of the: connecting rod 26 is a wrist-pin

27, and upon said yrist-pin is a piston 28°

adapted toreciprocate in the cylinder 11.
Above the piston 28 in the cylinder 11 is
a combustion chamber 29 in which the
gaseous-fuel .is' compressed “prior to explo-
sion, and in the head 12 is a threaded open-
ing 30 for reception of a spark plug or ignit-

- ing device as 31, of any suitable form which

10

may be adapted to explode the gaseous-fuel
within the combustion.ch

", an upper part of-the cylinder 11 is provided

15

an intake port 32 for admission of charges
of the motive agent into the combustion

-chamber 29 and in the upper ‘part of said

- eylinder-oppasite to the intake port 32 is an
~ . outlet port “33,thrqugh which is exhausted

25

the exploded products of combustion from

_the chamb"er"%!_ Ypon. thecylinder 11 and
20,
| ﬁ“lla_r flat - faces 34 and 35 upon which are

e

surrounding theé ‘inlet port 32 and exhaust
port 83 are provided substantially rectan-

d - valves 86 and 37 for controlling the
inlet of the charges-of the motive agent into
the ‘compression‘chamber 29 and to permit

.said compression chamber to-be directly ex-

hausted of the ‘exploded products of com-
bustion. . . . <0 . e o

" . Each of the ‘:val;zeé'36 and 37 are alike in

30

formation and size; and. are adapted to.be
operated ‘consecutively at- alternate revolu:

.. tions -of -the crank-shaft 21. : Each of ‘the
:valves: 36 and- 37 has. a casing 38 and 38s
- ‘which -is substantially rectangular in’ shape,
35

and is preferably composed: of a back-plate,

- -39.and 39%; an intermediate-plate 40:and 40¢,

~“and a front-plate 41-and 41°. The plates 39,

40, 41 of the valve 36 are formed so- that
" - when assembled chambers, as.42 and 43, are

40

45

provided tHerebetween, and. the . plates 39+,

. 404, 41* of the valve 37 are likewise formed.
~~50°as_to provide chambers, as. 44 .and 45,
therebetween ~when -‘assembled = as’ will be |

- hereinafter ‘more fully described. * Each of;
the-back-plates 39 and 39* has a flat face 46
-whi¢h abuts against the flat faces 34 and-35,

*

- -respectively, of the cylinder 11. In prox-

50

55

60

imity to -the center-of each-of the back-plates:
39 and 39" is an opening or port 47 which is
substantially rectangular in:shape and said:
ports. 47, register- with ‘the intake port 32,
and ‘exhaust "port 33, respectively, of the’
~ cylinder 11.. The face of ‘each of the back-"
“plates 39 aud- 39* opposite to the face 46.
.thereof is recessed, as at 48. . Each of the.
" recesses 48 is substantially oval-shaped and:
. of sufficient dimensions to
“flange 49 upon ‘the marginal edge .of the

rovide a4 narrow

backtplates 39 ‘and :39%. =~ As shown-in the

drawing, the lower part.of the recessed face |

.. 48 of each of the back-plates 39 and 39*is
- provided a second recéss 50 which communi-

cates with the recess:48,'and one edge of
each of said second recesses term‘inates at

imber 29. - Through.

.respectively.":

1,066,564

one of " thi 'margirnial edges of the openings
_or ports 47 of said back-plates. -

Connected to each of the back-plates 39

and 39° are the intermediate-plates 40 and

40*. 'Approximately midway of each of the

intermedjate-plates 40 ahd 40° is an opening.
or port 51 which is also substantially rec-.

tangular in shape'and registers with the port

47 of each of ‘thé back-plates 39 and -39s. -
Upon thé face 52 of each of theintermedi-
ate-plates 40 and 40 which adjoins the back-.

70

75

plates 39 and 39 is formed an oval flange 522"

the large recéss 48 of edach of said back-

.which is of a-dimension’to snugly fit within ™~

plates. “Adjacent to. the upper ¢urved-end.

-of the flange 52 is an elongated opening 53,

and between the rectangular opening “or

80

port 51 ahd the lower curved end of said .

flange is & second elopgated opening 54. In

the opposite face of each of thetinterme-
diate-plates 40 and 40* is provided a sub-

stantially oval récess 55 which is of the same

dimensions as thé space. interiorly of the

flange 52*. 'When the intermediate-plates 40

and 40+ are connected to the back-plates.39

and 39*, as above described, the chambérs 42.

of the valves 36 and 37 are provided by the

8§

90

sE'aoe interiorly ‘of ‘the flange 52¢ of esch of =
the intermediate-platés and the Tecesses 48

and 50 of each of said -back-plates. o
Uponthe face of ‘each of the intermediate-

plates 40 aind 40* in which is. formed the re-

95

cess 55 ate held the front-plates 41 and 41,

Eachiof the front:plates 41

and 41% isof greater thickness thanithe in: -

termediate-plates 40-and 40 and the back-:

100

lates'89°and 39%. “In the face of eachof the . ...
ont-plates 41° and 41* which abuts against:

the ‘intermeédiate-plates is- provided a deep
recess.57. which forms the chambers 43 -and

45 of the valves'36.and-87. A boss 58 is pro-

105

vided substantially centrally of ‘each of the

front-plates 41 and 41%, ‘and said boss ex-
tends through the recess 57 to d distance so
that the peripheral edge thereof is in. sline-

ment. with the corresponding faces-of said.

front-plates and througl  the: boss 38 is
formed a rectangular opening.or: port 59
which registers with the port 51-of each of

110.

the intermediate-plates 40 and 40% Through-

the lower wall of each of the front-plates 41

and 41* is an opening 60 which leads into the
“chambers 43 and 45 of the valves 36 and 37,

and upon thé face of each of said front-

115

plates opposite to ‘the face thereof which .

abuts - against ‘the .intermediate-plates are
pipes 61 and 61% each havinga flange,as61¢,
which may be:bolted ‘or otherwise connected

1to -the front-plates 41 and 41°, respectively.
‘The pipe 61 leads to the carbureter from
.which the charges of motive agent are ob-
‘tained: .and passes through the port 59 of
ithe front-plate 41, through.the

ort 51-of
the intermediate-plate 40, through the port

120

125
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47 of the back-plate 39, then.through the
port 32 .of the cylinder, and into the com-
pression’ chamber 29. The exploded prod-
ucts of combustion are consecutiv ely driven
from the compression chamber 29 "through
the outlet 33 of the cylinder. 11 through the
port 47. of the back-plate 39 throuch the
‘port - 51 of the inter medlate plate 402,
through the.port 59 of the front;plate 412
and exhausted ‘through the pipe 61*. In
order to-connect the back-plates 39, 392 .in-

-termediate-plates 40, 40*-and front- plates 41,

41* when assembled to form the casings 38
and 38 of the valves 86 and 37, respectively,
in-each -of said plates at the edges thereof

- are -provided a plurality of openings 61"

- throeugh whichemay be passed bolts for con-|

20

25

30

nectmg said plates together.

Fach of the valves 36 and 37 i 15 provided
with a plurality of slides, as 62, 63 and 622,
The ‘slides 62+ and 63 are adapted to,

632
control the intake threugh the valve 36 to
cylinder 11, and -the shdes 62® and 63 are
adapted to control the outlet from said cyl-

inder through the valve 37. The slides 62

and 62* are alilte in formation and each con-
sists preferably of an elongated plate 64
having tapered or cone—shaped ends 65 and

~66. Centrally of the-upper part of each of

the elongated plates 64 is a rectangular
opening 67. ~ Through theé rectangular open-

_ing or port 67-of the slide 62 is'admitted the

-39

40

motlve agent when said rectangular port is -
in’ register - with the port 47 of the back- |

plate 39 of the walve 36 .and through the rec-

-tangular opening or port 67 of the slide 62°

is driven the eéxhaust when said opening or

port is in register with the port 47 of the.
~. back-plate 39* of the valve 37.. The upper:

part of one of each-of the slides 62 and 622
is planed to. approximately half of. its thick-
ness s0-as to provide a projecting lower part

"G5 which js seated in the second recess 50

45

of ¢ach of ¥ie back-plates 39" and 39° for
Hmiting the upward movement of said slides

- when the - engine, is-in operation. The

50

slides 63 and 63* are also Similarly formed,

and: each is composed of an elongated plate
68 having tapered ‘or cone-shaped ends 69

‘and 70. Midway of the upper part of each

of the ‘elongated plates 68 1s a rectangular

55

opening or port 7.  Through the rectangu-
lar opening or port is admitted the motive
agent when said.opening or port:is in regis-
ter with the port 59 of the front-plate 41
and the port 51-of' the intermediate-plate 40
of the valve 36, and through the rectangular
opening or’ port 71 of the slide 63%'is driven

~ the exhaust when said opening or port is in
60°

register with the port 51 of the intermedi-
ate- plate 40° and the port 59 of the front-
plate 412 of the valve 37. At a right angle
from one face of the tapered end 70 of each
of the elongated plates 68 is a projecting

each of the bolts 75,

3

part or arm, 71* and (1" uul Tisposed at o
right angle from the free end of each of the
progectlnor parts or arms 71* 71* and in an
opposite dilection to the upper part of each
of said plates, is formed one end of an arm
72, 712*.  Through each of the arms 72, 79
is a threaded opening 73,773 In order to
compensate for any wear upon the faces of
the slides 62, 63 and 622,
their reciprocatory. mov ement in the (ham

bers 42, 43 and 44, 45 of the valves 36 and.
37, 1espeotlvely, the slides 62, 63 are con-
nected by bolts 75, 75* passing through open-

ings in opposite puts of the slides 62, 63,

and the slides 622, 632 are snml‘n]v unmoci— .

ed by bolts 76, 76zl passing througl opemnu :
in oppesite p(uts of the slides 62* and 63+

63> 1esu](m<v from

The bolts 75, 756> and 76 76* have one ond )

fastened to the slides 62 and 622, respec-:

“tively. ~ The other end of each of the bol{s

is threaded, and upon said threaded ends is
screwed nufs 17, 77> and 78, 78%.  Encircling:
752 and betiveen the
nuts 77, 77* and the slide 63 of the valve 36
are springs 79, 79* and said springs nor-
mally serve to yieldingly force the slides 62
and 63 toward each othe1

85

and - encirel ing” .

each of the bolts 76, 76> and between tlu.

nuts 78, 782 and the shde 63> of the v alve 37

are springs 80, 80° also nor mally gerving- to

'fm(‘e the - shdes 622, 63 toward each other.
Upon the ends of the arms 72, 72* and-op-

poqlte to the ends thereof held to the arms’
714,71 are stufling boxes 81, 812 and held inr

‘ 95

said stuﬂing boxes as well as in the. threaded

openings 73, 78* of each of the arms 72, 794
892
The stuffing boxes 81, 81* and’ the armb 72,

720 of the slides 63,; 63*‘ are ‘movable in the

is the thLeaded end of a: rod, as §2,

100

openings 60 of the fmnt-plates 41, 41%, and ..

upon the underside of each of said front-

plates is held one end of a bracket 83,-832..

105

Each of the brackets 83, 83* have two arms:: -

84, 84* and 85, 85 and at the opposite ends

of the arms of said brackets are guides 86 S

and 87, each of which has an opening there-

110
through for the vertical reciprocatory move- -

ment therein of the lower. part .of the rods -

82, 82%. In the top of each of the extensions

19* and 19® of the crank-casing 19 are pro-~ = -

vided openings 88 and 89 and at the open-

115

ings upon each of said extensions. is held. = ..
one end of a vertically dispesed housing or " -

casing 90, 90*. The opposite end of each of

the housmgs 90, 90° is tapered and connected, -

tc each of the mudes 86 and 87. . The rods
8%, 822 extend: Wlthm the lousings 90, 907,
ma the end therein of each of wud rods is
pivoted, as at 91, 91* by a knuckle joint or
otherwise to one end of the rods 92, 99,

Parallel with the crank-shaft 21 and jour-

naled in opposite walls of the extensions 19
and 19° are counter-shafts, 93, 93 each hav-
ing a wrist interposed in a part therepf
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%

within the said extensions, and upon the
wrists are eccentrics 94, 94* which are pro-
vided upon the opposite end of each of the
rods 92, 922, - Each of the counter shafts 93;
93* extends beyond one wall of the exten-

sions 19* and 19° of the crank-casing 19, and’

upon the extended parts of said shafts are
gear wheels 95; 95%, respectively, and upon
the crank-shaft 21 of the engine is a gear

wheel 96 which meshes with both of the géar -

wheels- 95, 95° The -gear-wheel 96 is one-

- 'half the diameter of the gear wheels 95, 95*
- so that when rotated to make one revolution

" 15

by the crank-shaft 21 the gear-wheels 95, 95
will make ene-half a revolution. A
As shown in Fig. 1 the eccentrics 94, 94»

. are arranged so that the valves 36 and 37

20

25

will open and close at alternate revolutions-
of the. counter shafts 93, 932, therefore, with
each stroke of the rods 92, 92* and the rods
82, 82¢ the slides 62, 63 and 62% 63* will re-

ciprocate within the chambers 42, 43 and 44,
45 of the valves 36 and 37, and sald valves

~will thereby admit into the compression-
chamber 29 the motive agent through the in-

. take'port 32 of the cylinder 11 and allow the

30

35

“i- parting from the principle-or sac
".of the advantages of the inventi
-I'reserve to myself:the right -

40

46

* ing myself thereto, as T:amaware tha

-thereof. -

‘claim as new

exploded products of combustion to be ex-
let port 33 of the cylinder at alte
lutions of the crank-shaft 21.7% 2
In the foregoing description
bodied the preferred. form of
but I da not wish to be understood

hausted from said chamber through the out- |
ate-ri

fications may be made therein vit]

changes as fairly fall' within® the
Having thus described my invention, I
and desire to secure by Letters
Patent: -~ B R R
1. In a combustion engine, the combina-
tidn with a cylinder having anintake port
and an outlet port in its upper end, of two
valve casings provided upon the exterior of
the cylinder, one of said casings having an

-intake” port which communicates with the

60

65

intake port of the cylinder and the other
casing. having an outlet-port communicatin
with the outlet port of said cylinder, both o

‘'said casings being: provided ‘with a plural-
ity of chambers therein;a plurality of slides.

each moyably held in ‘one of the chambers

. 'of each of the casings, means connecting the
slides of each of the casings, and means pro-

- vided upon one of the slides of each casing’

~ 80 8s to permit all the slides of one casing

60

69

to be ‘reciprocated alternately .with the re-
ciprocation of the slides of the other casing
when the engine is operated. .

2. In a combustion engine, the combina-
tion with a cylinder having an intake port
and an outlet. port in its upper end, of two

1,066,564

valve casings provided upon the exterior of

the cylinder, each of the casings comprising

a plurality of plates and having a plurality

of chambers therein, said plates having a‘

common port therethrough, one of -said
ports communicating with the intake port

of the cylinder and the other port communi-:
cating with ‘the outlet port of the cylinder,
a plurality of slides, each ‘movably:held-in

70

one of the chambers of each of the casings, ¥¢

means _connecting the slides of .each’ casing’

and adapted to yieldingly force the slides

toward each other, and ‘means provided
upon one of the slides of each casing so-as"’

to permit all the slides-of ‘one. casing to be-

reciprocated alternately with the reciproca-

80

tion of the slides ‘of the other _casing when .

the engine is operated: -

j- 3. Ina combustion,engi'ne;' the combina-

tion with a cylinder having an. intake port

and an outlet port in its.upper end, of two,
valve casings provided upon the exterior of:

the cylinder, and each having two chambers

86

‘thérein, one of said casings having anintake.

port. which .communicates” with the intake

90,

port of the cylinder and the other. casing .

having an: outlet port which communicates

with the outlet port of the cylinder, two .

-chambers of one' of the casings and having

| -openings therethrough adapted. to be regis- -
tered with the intake of one valve, ‘two ..

slides, each movably held in the chambers

iof -the second casing, and having openings
i:'| therethrough adapted to be registered ‘with
‘|-the outlet -of-the second casing, means con-
e ] necting both of the slides sin each casing
-| whereby .each pair of the slides may be
.| moved 1n ¥nison, an aim provided upon -one
of the slidesin‘each casing, and means pro-.

vided upon each of said arms so -as to_per-

-slides, each movably held 'in one, of the

95
100 -

106 -

mit ‘the- slides of one -casing to be recipro- .

cated alternately Wwith the reciprocation® of”
the slides -of the other casing when the -

-engine is operated. -

" 4. In a combustion engine, the combina--

tion with a cylinder having an intake port
and an outlet port in it upper end, of two

valve casings provided upon the extegior of -

‘the cylinder and each having.two chambers

‘therein, one of siid casings baving an intake '

110

115

port. which comimunicates with the intake -

‘port of “the cylinder and the other casing

having anoutlet port which communicates -

with the outlet Eort of the cylinder, two
slides, each movable in one of the cham})ers
‘of one of the casings and having openings

120"

therethrough sdapted to be registered with
the intake of one casing, two slides, each -

movable in the chambers of the second cas--

and having openings therethrough

in i
' ad%pted" to be registered with the outlet of -

the second casing, bolts connecting the slides

of each of the casinﬁa_,

‘each of the bolts and normally serving to

a spring encircling

180
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.force the slides of each casing toward cach | This specificationl signed and vitnessed
other, and means provided upon onc of the | this twentieth day of March A. w. 1911
slides of -each casing so as to permit the o

slides of one casing to be reciprocated alter- ‘\‘LBE‘R’E WINNIER.
nately with the reciprocation of the slides Witnesses:

of the other- casing when the engine is Ropr. B Asport,

operated. . W. S. Tauray.

Copies of this pétent may be obtaineéd for five cents /cag:h, by addressing the ¢ Commissioner of Patents,
Washingfon, D. C.”




