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‘ vploswn engines, in which 2
sive vapor and air is bupphed te the explo-
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T 0 all whom it may concern:
Be it known that I, ]_*RFD,I‘RIOB A. Dos-

BIKNS, a citizen of the United States, residing
‘at Newark, county of Essex, and State of

New Jersey, have invented certain new and
useful Improvements in Gasolene - Engines
with Mixing-Cylinders on Crank-Cases, fudy
described and represented in the foilowmty
specification, and the accompanying draw-
ings, forming a part of the same.

This 1nvent10n relates to that class of ex-
& mixture of explo-

sion’ cylinder under compression, and in
jwhlch the crank-shaft is xuppoltbd by bear-
ings upon a casing attached dnectly to the

',cyhnder

The invention is espccially apphc‘lble to
engines for small motor boats, in which the
space occupied by the engine and the com-
Pression pump is e*{(‘eedmtfl v lmited.

The crank-casing for 5Latlonm v engines of

‘this class is eommonly made air- tlo*h.,, to pro-
. tect the working parts from dust, but in ma-

rine engines of tlu& class whuo the engine is

‘not, ex sosed to dust, the casing is made open.

with the cylinders suppmted upon upright
¢olumns, .
The object of the present invention-is to

cupied by the engine, and these objects are

effected by making the vapor compression
punip with a plston about twice as great as

that of the explosion piston and therefore re-
quiring only hall the stroke, by which pro-
portions the vapor-pump can be supported

.directly upon the side of the crank-casing
without any considerable projection, and the

pump piston may receive its motion by a
short diveet connection to an eceentric upon.
the crank-shaft within the casing. “In such

“engines, the crank-shaft is fmmvd with a

45

“bent crank revolving between bearings upon

the casing, and in thie present mventum one

“oi both of the beari ings is set far enough frony
_the" bent erank to admit an evcentuq and
syhere only onie eccentric is Used, the center

linie of the vapoipunip is set at one side of

50

the center line of the explosion cylinder, svas
o stand i n line with tho center of the eccvn—

’ tnc

55

By operating the pump-piston with a di-
Tect, connectlon t0" an u,centn( upon” the
crank—shait within the bearings of the casing,
the pump is connected with the engine in the

Speciﬁcation of. Lotters Patent
) 1907.

Patented Aug 11, '1908
Semal NO. 380 024.

most dlrect and compact manner that is pos—
sible.
The construction will be unde1 stood by’ ref—
erence to the annexed drawing, in which
Figure 1 is an elevatlon of a vertical en-
gine “with a so-called “closed casing;”’ the

1,1 in Flo' 2; FIO‘ 218 a vertical séction
where hatelied on line 2—2'in Fig. 1; Figs.3,

4 and 5 show the construction with the open
casing, Fig. 3 being a vertical section where

sion cvhndcr “and mixing’ pump-cylinder.
Fig. 4s a vertical sectlon of the open casing
on line 4—4 in Fig. 5, which ig'a plan of the
open casing and’ tTw nixing pump-cylindér,
with a dotted cirele showing the relation: of
the explosion cyhndel to the ¢rank’ - “w
In Figs. 1 and 2, a shows the explosion cyl-
inder having an exhaust port-c opcnmd from
the side near the top of the plcton a/-when re
tracted, as shownin Fig. 1:
d de%wnates the-closed- ‘casing showi
hand-hole ¢ in one side pl()Vlde with' ¢over
. The casinghas bearings ¢ upon its opposite
sides, and the shaft . is extended across the.

ank—m ms g connected to the explosion” pis-
ton ‘e’ by a link &, and having an eccéentric:y
between one side of the crank and the ad]a—
cent bearing.

casting with- the mixing pwmp-cylinder 7,
vh:(,h isprojected from theshellof the cumlw
casing horizontally at one sideof the crank-
shaft in a line with the center of the eccen-

jointed by a connecting-rod n. The centeér
of the pump-eylinder is thus several inches
at one side of a vertical line drawn through
the center of the explosion cylinder.:. -

the explosion cylinder with a piston m havmg
an area about twice that of the explosion pis-
ton o, ’and.thérefore requires only one:half
the stroke to comipless -and deliver a ‘gas
‘charge to the explosion cylinder.”
short stroke enab}es the plmp-piston to be
operated by .a. direct connection' to the: ee-
centricd, and to beset very élose to'the crank-
xhaft, at such a distance as to merely clear
the‘crank- -arms in its rotations. ‘

A head I is shown upon the outer end of
‘the pump-cylinder with a port #* extended
from its outer end through a passage ?, to an

_ opemnc Z° n the s1de of the explcsmn cyhnder

4

view being in sectiofi wheté hatched on line -
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hatchcd ‘rhrmw'h the centers of the explo- .
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saine and provided with a bent ¢rank haviig -

The mmﬁ{—ca%mv 18 bllO\\ n made in ore ..
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tric with the strap of-which it is-directly

The pump-cylinder I is'much larger than:
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15 ‘With a nozzle containi

"s0 bolte :
-Two eccentrics are employed with the open | .

2 o . 805,983

where it deljvers the vapor into such cylinder
when the piston o’ is retracted, as shown in

Fig: 1. :
%‘he passage I is shown extended from the
- p pump port I along the up}ﬁer side of the cyl-
inder [ and contiguous to the same and to the
cylinder @ until it reaches the opening ¥*; so
that the passage is formed in the castings
which constitute the explosion cylinder, the
10 .casing and the gas pump-cylinder. , :
The exhaust port ¢ is shown in the side of
the exsplosion cylinder a opposite to the gas-
inlet Z°.
The head I’ upon the gas-pump is provided
a valve-seat having
a valve o opening inwardly and held normally
closed by a spring o’.  Such nozzle is for con-
nection with a carbureter in the usual man-
ner. '

‘20~ The inward movement of the pump-piston

7, draws a charge of mixed air and gasolene
or oil into the mixing-pump, the movement
of these elements into the valve o and into
the pump-cylinder and upward through the

" g5 passage %, thoroughly mixing the same so

" that they are fitted for the most effective

- ‘operation in the explosion.cylinder a. The

outward movement of the pump-piston com-

_ i)resses_ the gas and forces it into the passage
30 1* while the explosion piston ¢’ is deacending,
80 that the compresseg charge enters the ex-

- plosion cylinder as soon as the opening I* is
uncovered. - :

.

The usual deflector or guard b’ is- shown

” 35.upon the top of the giston a’ opposite to the
3 S
2

_ gas opening or inlet /*, to prevent the vapor
om striking across the cylinder to the ex-

: - haust port ¢

A foot-plate d' is shown upon the closed

; 4o‘casing d in Fig. 1, by which it may be set;

“upon any suitable foundation; but with the .
- open casing shown in Figs. 3 to 5 inclugive,
* a flat bed-plate d? is émployed, having bear-
- . inga I close to its surface at opposite sides of
‘45 &n opening p, in which the bent crank ¢ and
two eccentrics J”. rotate. The, cylinder is
-shown supported upon the bed-plate by four
columns A, the bottom end of the cylinder
havinf a square plate A’, shown in Fig. 3
to the tops of the columns.

casing to :secure a central arrangeinent of
the compression pump-cylinder I upon the
+bed, as theé raising of the bed nearef to the
56 crank-shaft cduses the cylinder to penetrate

- the bed, and'it is desirable to have the open--

ing for the pump-cylinder central to avoid’
‘needlesgly increasing the width of the bed
" Where the construction is applied to a two-
éo cylinder or a four-cylinder engine, it is ob-
.viously a more compaet construction to ar-
. range each pump-cylinder in line with its ex-
plosion cylirfder. AR
* Figs. 4 and 5show the central arrgngement
56 of the pump-cylinder, with the rods o’ from

it

the two eccentrics §' jointed by a pivot ¢ to a
common bracket » upon the pump-piston m.
To bring the pump-cylinder as close to the
crank-shaft as possible and thus avoid widen-

‘ingthebed-plated? a notch ¢ is shown cut into vq
the inner end of the pump-cylinder upon its
open side toward the crank-shaft, to clear the
crank-box &’ at the lower end of the crank-
link k.. This is clearly shown in Fig. 5, and .
can be arranged to save from one and a half 75
to three inches in the width of the bed-plate, -
upon engines of different sizes. Suchnotches
do not effect the operation of the casing, as
the contents of the casing are not under com-

" pression when the piston moves outward over go
such potches, and compression does not o¢-
cur until the piston has moved inward near its
mid stroke, which is representéd in Fig. 5.

The common feature in the construction
with either an open or closed casing, is the ar- g5
rangement of the pump-eylinder horizontally.
at the side of the crank-shaft with a diameter
much greater and stroke much less than that
of the explosion piston, and one or more ec-
centrics upon the crank-shaft by one or both g0
sides of the crank within the bearings, such -
eccentric or eccentrics having a direct con-
nection with the pump-piston, by which con-
struction the space required to actuate the
compression pump is greatly reduced. 95

The pump-cylinder ! is shown in Fig. 5 se-

‘cured upon the bed-plate’by means-of foot-
lugs « and bolts v, and & pipe o* is shown ex-
tended from the outer pump-cylinder head,
which may be connected with a check-valve 100
and with a carbureter in any suitablemanner. .-

It is imimaterial how the compresséd gas is
conducted from the outer end of the gas mix-
ing pump-cylinder to the gas-inlet or openin
I* upon the cylinder a; but whers the closed 105
casing is used, it is possible fo extend the
passage [* contiguous 6 the purhp-cylinder
and the explosion cylinder so as to -avoid
using any external g>nnections. ) :

In Fig. 3, an ex'teinal passage is formed by 110
a flat tube I° bojted to the’top' of the pump- .
cylinder at the outer end, pﬁdvto the gsidg of
the explosion gylinder over the porte. * |
* Having thus set forth the nature of the in- |

verftion what is'claimed hereinis: . ~ . 115

1. The 'ex;ilosive vapor engine having an -
explosion: éylinder; the crank-éasing below
such cylinder” h&ving bearings at opposite
sides, with crank-shaft extended: qcrosé the
same angl provided with & bent ¢rank below 120
 the explusioh cylinder and with an, eccentrié

" at the side 6f ach crank arm within the bear-

‘ihgs, 8 gas mixigg pump-cylindey projectéd: .
horjzontally at oneside of the casing, and,the
two eccentrics having direct cofinectiond to 125
the pump-piston.n, equi-distantly from -the
center of the piston whereby the pump-cylin-
der Ty be disposéd upon the center ling of -
the bemn crank and bed-plate. -~ . 7~ .
i~ 2. The éxplosive-vapor-engine having the 130



- explosion cylinder ¢ with crank-casing d at- |
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tached, with shaft % extended across the cas-
ing and, provided with crank ¢ and eccentric
j, and the piston ¢’ in the explosion cylinder
connected to the crank, the gas mixing pump-
cylinder I projected from one side of the cas-
ing, the pump piston m therein connected
with the’ eccentric §, the head I’ -upon the
outer end of the gas mixing cylinder having
the valve o connected with a carbureter, and
the port I*leading from the side of the gas
pump cylinder adjacent to such head and
contiguous to the sides of the gas mixing
pump-cylinder and the explosion cylinder,
and connecting the outer end of the mixing
pump-cylinder with the middle portion of
the explosion cylinder by the opening £’ in
the side of the same. ’

3. The explosive-vapor-engine having the
explosion cyilinder a with crank-casing d at-
tached, with shaft h extended across the cas-
ing and provided with crank g and eccentric
j, and the piston ¢’ in the explosion eylinder
connected tothe erank, the gas mixing pump-

cylinder [ projected from one side of the cas-

ing and having a diameter greater and length
less than the explosion cylinder; the pump-
piston m therein of -greater area and shorter
stroke than the explosion piston and connect-
ed to the eceentric 4, the head { upon the
outer end of the gas mixing pump-cylinder
having the valve o conneeted with a car-
bureter, and the port I* leading froim the side
of the gas pump-eylinder, adjacent to such

805,082 , &

head, to an opéning in the side of the explo—'-

sion cylinder, to supply the same with gas
when the piston ¢’ is retracted. _
4. The explosive-vapor-engine having the

35

explosion cylinder ¢ with crank-casing d at- .

tached, with shaft h extended across the cas-
ing and provided with crank g and eccentric
7, and the piston ¢’ in the explosion cylinder
connected to the crank, the gas mixing pump-

cylinder 7 integral with the crank-casing d at.
one side of the same, and having a diameter

greater and length less than the explosion
cylinder, the pump-piston m therein of
greater area and shorter stroke than the ex-
slosion piston and connected to the eccentric
7, the head I’ upon the outer end of the gas
mixing pump-cylinder havihg the valve o
connected with a carbureter, and the casting
of the explosion cylinder, the crank-casing
and. the gas pump-cylinder, having the pas-
sage ¥ formed therein contiguous to the sides

of the two cylinders and connecting the port*

I* upon the outer end of the pump-cylinder
with the opening P upon the side of the ex-
plosion cylinder at the middle of its length,
to supply the same with gas when the explo-
sion piston is retracted. :

In testimony whereof I have hereunto set
my hand in the presence of two subscribing

witnesses. o
: FREDERICK A. DOBBINS.
‘Witnesses:

L. LEE,
TrHOMAS S. CrANE.
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