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- To ceZZ w?wm uﬁ ma J COTLCEPTL:

Beit known thatwe, WirLiam C. RISBRIDGER'
'and Mirton W. RISBRIDGDR, citizens of the
United States; residing at. Cleveland, in the
~county of Cuyahoga end State of Oth have
“invented certain newand useful Improvements |
in Exploswe-Enmnes and we do declare that™
. the following is a full, elear and exactdeserip- |
~ tion of the invention, w]uch will enable.others. |

| skilled in the art to whlch it appertams tef-
.. make and use the same..
% " Ourinyention relates toim provements in ex-y;
- '."‘.-j“--ploswe -engines; dnd .the improvements con-"|.

- sist in the construction arid arrangement of |
“parts, substentlallv as shown and descr:{bed 1
and more pertwularly pomted out 11:1 the*}

. .clmms. ._

20

- One ob;[ect oi thls mventlon is to promde an'._-.
?-.enﬁ'me of -simple construetion, with all parts
per rfectly baldanced to'obtain free and easy.run-
- ning and to red uce the Vlbretlon and J&l‘ to a

. 'mlmmum

“Another’ ob;leet is te prowde means to ad- |
.]uet the. piston in reSpectfto its travel within
“the cylinder of the engine; whereby the com-

.~ pression of the exploswe mlxture can-be .va-

~_ried- to suit Vﬂl‘lous ﬂ'l*ades of mlxtures 01‘-_'

| '_-j_traseous fluids.

~ 'which a compression or mixing chamber is
. formed'and which head is cast in one pieceto

. provide housings for the Valvee and Joumals _-'-

‘- Another obJect is to promde a central head
for supporting ‘a set of evlmders arid ‘within

for the er anlr-sheft

40

of wlneh are open thel eto..

plstone

s

mee 1is a Vertlcal Seetlonal elevetion

taken on line # z, Fig. 2.. “Fig. 2 is a longi-
| tudmel sectional elevation i in planonliney y,
 Fig. t, showing the staﬂ's:_rered reletlon of the

cyl_mders end_,pls_tens.pherem Flg. 3 1sacen-

. '"‘“m_._

I'tion*as viewed in-plan. -

A further object is to: prowde the plstons_
- with a novel form of annular grooves to carry
~the oil mward upon the mward travel o’r the |

1ot

tral eross-seetlon of the supportmw-heaé{ fox

‘thecylinders; showmg the valves, crank-shaft;

_50_'

‘and operatmg mechamsm leadmﬁ* from the

sha,ft to said valves.-
Vlew of the cylinder SUpportmﬁ'—heed

. Referring:to-the. drawings; A represents a, _

cent.relly arranﬂ‘ed SUppertmﬂ'-head 'with a
pair of: cghnders B mounted- at: an angle to
each other &

‘Figidisa perSDectwe e

d'projecting from opposite faees .

of’ sald heéc -';:ff-"and dlsposed in. sueggered velas

-Head A is provxded ,.
“with a removable- cap C at its top, and'a pas--60-
sage or. ehamber ¢'15 formed therein which .7~

h&s open communication through passage @ in

head A with the interiorof both ¢

cylinders B.: .

TInlet'and exhaust” chambers 9 end 35 respec-

“.|‘tively, are cored out at either side:of: heed A, 65
‘and suitable supply and exhausty pipes tap mt,o'};s o
|-said chambers at either-side of the head. - “An... -
.inlet and exhaust valve 5:and 6, I‘espective]y,j,-
‘open and close; ports leading to goinpression-: ="
| chamber ¢, and said valves are each:provided

oo " ’
79
a o,

with a stem sliddbly supported within head- -

A and-with their lower ends’ pro;leetmﬂ' into .-
,z‘;'compartment 6’ of the head.” “The ‘upper | half =
“of the journals for ¢rank-shaft7 are cast.in- = -
tegral with the head/ at either'side, and- the.
| lower Half of -the journals are formed by the
'eross-braoket 8, which.also forms: part of the
"bottom of the. mclesmg easing’'9, to: provide a

reservoir. or oil-compartment within which

T at each. side w1th1n ‘compartment 6, all of

which is open and exposed to'the oil as it is
splashed about by the rotation of the cranks. -
' The mechanism for each valve i$ identical; ex~
| cept, that the parts.are set in dlﬂeren’o rela-
‘tion. to open and close the valves in-their
proper time and place, and therefore the same

-reference letters will -apply to each.” A set

inions 10 are mounted upon or cut upon -
| shaft 7. and each pinion meshes with.a gear
11, Supperted upon a stud12, journaled m‘the |
_' _81des of head'A. A cam 13 is rigidly affixed
“to gear 11 and engages pivoted bar 14, which
“bar rests upon the top edge of the cam and is

the c¢ranks of ‘shaft 7 are adapted’fo Fotate: 8o

Each valve is oper ated bV a separate line of
| geared rhechanism, which is driven from shaft
Another object is- o provide an mclosmo“;*‘
_ﬁ'eesmcr for the crank-shaft and connecting-rods
adapted tocontaineil for lubricating the erank-

shaft, Valve-ﬁ‘ears ‘pistons,. and eylmders, e,ll'_'

90:_ )
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. qtmncxotmlms % ;de which contact is main-
~ tained by coil-gprings 15 bearing upon a

- washer on the stems.

10

IS

20

_2'5

.‘3.0

pivoted at 27 upon
10"1(1 or integral with cylin-

valve-stems 5 and 6 are
sult‘tble lugs 28
cders B.

JHead A (IHL] cap C are cored.out in a suit- |

alﬂe manner to provide water-passages which
open mto the water-jacket 4 of each cv‘lm-
der B. .

- Amn gniter D of any suitable comtl uction 18
c3(31'*(:_3“11@.:1“1 through the center of cap Cand pro-

above central passage « in the head.

Kach piston IS hasathreaded rod 18 piv Of‘ll]\"

engaged at its inner end with bracket 19, and

-an arm 20 1s pivotally mounted at the outer
‘and lower end of the pistons and is adjustably
.connected with I‘Od 18 by means of nuts 21.
The lower end of arm 20.below pivot 22 is con-
nected with the cranks of the crank- shaft by

connecting-rods 23 within compartment.§’.
Arm 20 projects through slot 24 at the bot-

tom of cylinder B, and tlus slot runs back sub- |
stantially one- ‘half the length of cylinder Or 4S.

far back as the travel of the piston requires.

It will be understood that the same grade or
quality of gasolene or gaseous fluid is not al-

ways obtainable in different parts.of the coun-
try or even 1n the same sections at times, and

it is a very desirable advantage to have an en- .

gine which can:be adapted.to different makes

~and grades of combustible products in order

35

B ‘the cylinder, -
40

to get the best working results from the en-
ogine. We therefore have provided an adjust-

able connection for the piston whereby any |-

degree of compression can be obtained within
With.our device adjustment ot
the piston can be effected at any time, as nuts

21 are accessible at all times through theopen

45

,'5,;.,

- tween the packing-rings 26 of the pistons.
The pecullarlty of groove 25 consists in its V-

- 35 shaped formation “and. which in detail com-

~end of the cylinder and piston.
understood that with our construction a rigid
‘connection with the pistons for connecting
rods 23 is obtained. ' Slot 24 in the cylinder
permits a certain amount of oil to go thr ough
the same dand come in contact with the bot-
‘tom of each piston as the oil is thrown about
through the revolution 6f the crank-shaft.

1t will be

In order that thie lubricating-oil be ca,rrled n-

ward within. the cvlmdels, we. provide a se- |

ries of annular grooves or channels 25 be-

~ prises.a substantially vertical face and an in-

clined face leading . from. the bottom of the

- vertical face in a dlrectmn toward the center

65

of the engine, or, in-other words, toward head

ward the head within the cylinders, ‘and the
inclined face permits the oil to’ spreadﬂnd es-

cape to a limited degree as the piston tra,v-els'

outward.
Lylmders B are preferably arranged ELu an

L,

Actuating-arms 14 for |

always 1n contact with the lower cnd of the | EmUIe to em;h other, as seen 1n” Kig.,

785,229

, 1n or-

F (101 that a more direct or line thrust hom the

‘A. This forma,tmn of groove carries oil to- |

-cranks to the piston-arm-20 he obtainable.

In operation the explosive mixtare.is drawn
in past valve 3 by the outward travel of the
pistons, and upon their return said mixture 1s
compressed within chamber C and passage «,
whereupon ignition oceurs through igniter D,
which 1s controlled or timed to act b_v Sulta,blo
mechanism. (Not shown.) The explosion and

70

15

cxpansion of gases now acts equally upon .

_]JOtll pistons B and drives them outward, and

| upon their return the waste products are ex-
Jects Into compression-chamber C at a pomt ~ |

pelled through exhaust-chamber3. “We pre-
fer to use a pair of fly-wheels 16, one at either

sidle of the engine upon cra,nl«..-shatt 7. t0 more

equally balance the str ucture as a whole anldl |
A .
‘vibration and jar are practlc‘lllsr ehmlmted"
when an 6};1}1031011 occurs, because the force
of the éxplosion is equally expended upon the
-Gpposwelv-movmw pistons and the pa.rts are

to provide a freer running of the engine.

running in balance at all tlmes

What we claim is— §
1. In explosive-engines. a hollow central

“supporting-head and water-chamber provided

with opposite walls forming the innerends of

the explosion-chambers, and a cylinder at
‘either side of said central head closed: against

said walls and’ having a water-jacket open to
said water-chamber, pistons within said cyl-

8o

'9::;". |

95

mders and connecting-rods and means there- . |

fromuniting the same to said pistons and con-
structed to tmvel bodily back and forth with
the pistons, and a cra,nk-shfaft and cranks for

sald connecting-rods.

- 2. In exploswe engines,’a central support— |
ing-head provided with a water- chamber, a

100

pair of cylinders mounted on opposite SIdes of

said head ata downward inclination therefrom

said cylinders, a centrally arranged crank-

travel and be guided mthln said slots.

(05

‘at their outer ends and provided with a slot *
at their lower and outer portions, pistons for-

‘shaft between said -pistons, and connecting- - .
rods and parts therefrom to said pistons con-
|'structed and arrangod to travel bodily back .
and forth with said pistons and connecting- :
rods; said rods arranged on converging. lines
with said cylinders and- said parts adapted to

110

115
3. Inexplosive-engines, the combination of -
a pmr of cylinders, oppositely disposed and a

~central.. supportmg member: provided with

r—

walls forming the.inner heads for said cylin- -

ders, and a cross-passage between said cylin-
dersinsaid supporting member, a water-cham--
| ber surrounding -said cross-passage, a remov-

~able cap upon sald member having a port open -

to. said passage and provided with a waters
125

passage .open to said ehamber, an inlet and ex-

120

haust valve mounted in said port, pistons for -

said cylinders and a crank-shaft and connect-

ing-rods to 0perate same.

-~ 4.-In engines, a set of opposmely—dlspocsed-
cyllnders and a ﬁupport therefor, a centr ally-

13
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| 785‘,22‘9 -

arranged er ank—shaft pistons for said cvlm-
ders,:. and “adjustablé crank connections for

_.*Sald plstons to change the degree of compres-
:sion, said eonnections comprising the connect-
ing-rods, and an arm pivotally supported on

the piston and adapted to travel bodily with
the piston and connected at one end.with the

‘connecting-rods and at the other end adjust-

ably connected bya’ ‘threaded part with the

piston, said arm tormmﬂ i rlcrld part of sa,ld"

~ piston when adjusted

15

5. In engines; a set of opposne}y dlsposed

cﬂylmderq and pistons therein, water-jackets |
separate central Support-
ing member for said cylinders having inner
~ heads therefor and provided with a centml'

water-chamber open bo said water-jackets, an

for said cylinders, a

inlet and outlet valye in the top of said mem-

- ber for both cylmdms a crank-shaft at the

.. 20

bottom of said member, an adjustable arm op- |

- crativelyc connected mth each piston and form-,
ing a rigid part theleof when adjusted, and

. connecting-r ods engaging S&ld arms and crank-
| shatt o ' |

¢

and

. ..»rii-' '

6 In enwmes the whnders prowded Wlth

blots at their bottom, a cmnk-sha,ft pistons
-within, said eylinders and an arm mounted
upon fid adjustably connected WIth each pis-
“ton, méans to adjust the piston in respect to
said arm and fix the compression-space, and-a
connecting-rod IJetween said cr&nh shaft and.
‘said arm. /. ,, S

a

23*

30°

7. In engines, a centra,l supportmcr head e

ha,vmg opposmelv—mchned faces, a set of cyl-
| inders mounted at .right angles to said faces
pistons in said cylmders., a crank-shaft

supported in the bottom of "said head, slots -

Witness our hands to the forecromﬂ' spemﬁ-
catwn this 3d day of October, 1908, |
 WILLIAM C. RISBRIDGER.
R MILTON W‘ RISBRID(:E
VE tnesses:
~R. B. MoSER,
H. T. FisHER.

within said cvlmders and arms mounied upon o
‘said pistons and adapted to travel withinsaid
slots and connectmﬂ*-rods for gmd cr anla.s; and
arms. | |

40 -
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