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 UNITED STATES PATENT OFFICE.

FREDRICE A. STANDIFORD, OF COLDWATER, KANSAS. -

INTERNAL-COMBUSTION ENGINE. * &

Specification of Letters Patént;

v»Application filed January 2, 1918, Sérial No. 210,065.' EARTRI

To all whom it may concern:

Be it known that I, Frupriox A. STANDI- |

FORD. o citizen of the United States, residing
at doldWater, in .the county of Comanche,
State of Kansas, have invented certain new
and useful Tmprovements in Internal-Com-
bustion Engines, of which the following is

2 full and exact specification.

The present invention relates to Internal
combustion engines, and -aims to provide

various features of improvement in connec-

tion with the general construction and oper-

“ative arrangement of the different parts of

15

20
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30

this class of engines. : :
Accordingly one of the objects of the in-
vention ig to devigse an.improved construc:

the cylinders thereof arranged as a pump
cylinder for alternately feeding the explo-
sive charges to the remaining cylinders and
simultaneously expelling the exhaust gases
therefrom. .In carrying out this feature of

the invention an improved pump cylinder

construction is provided, as well as a novel
form of counterbalanced” crank shaft for
effecting a smooth running action and prop-
erly balanced relation of the moving parts.
A further object is to provide an improved
form of piston in the combustion cylinders
whereby a2 more effective inflow and dis-
charge of the gases therefrom is obtained.

Tt is also an object to provide features of |

~improvement in relation to the manifold

35

40,
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“connections. to the engine cylinders and the.
mode of conducting the explosive charges -

into the combustion eylinders and removing
the exploded gases from the same.
A-still further object is to devise an im-

‘proved  arrangement of drive connections

leading to*the magneto and pump elements

of the'engine. . "~ = . s
Tt is also sought to improve generally this

class ‘of engines and to provide a construc-

tion which twill be of comparatively simple
design, and’ practical, economical and -effi-

cient in its operation.

. VWith these general objects in view, the

invention: will now be described with refsr-

-énce to the accompanying drawings, wlere-
in is illustrated one form of embodiment
‘of the proposed improvements, after which

- those features of the construction which

are deemed to be novel will be set forth and
“defined- in the claiins appended hereto.

tons in different operative positions;
tion of three-cylinder engine having one of -

In -thé drawings— -~

constructed in accordance with the present
invention; PO N WO e
Figure 2°1

with parts in section as represented by the
line 2—2 of Higure 3; o S
- Figure 3 is a central longitudinal vesti-

s an end elevation of the saie,

Paten{séd‘May,SO,'l‘Q‘z'}?;.‘" o

Figure 1 is a plan view of an engine . -

60 o

cal section taken on:the line3—3 of Fig-

ure 23 B DU
Figure 4 is a transverse section taken on
the line 4—4 of Figure 1y &0

‘65

TFigure 5 is a sectional view similar to fth'e
upper half of Figure 3, but looking in.the" .

opposite direction and illustrating: the pis-

Figure 6 is a horizontal section taken on

the line 6—6.0f Figiire 5; and -

Tigure 7 is a vertical sectl

the present engine construction is illustrated

as comprising an ‘engine cylinder casting -~ -
80

10 to the bottom of which 18 connected  in

‘the usual manner a housing section 12+ ¢o-
operating with the lower portion of said cast--

: onal: view. of
one of the ‘combustion: cylinders, taken on’
“the line 7-—T7 of Figure-5, but showing the
‘piston at the opposite end of its stroke.’

Referring to the said drawings in detail,

75

ing 10 to forin the crank caseé, within which ¥

js housed: the ‘¢rank shaft14 working in the

several bearings 16 and carrying a fly wheel

18 outside the crank case. Secured to the
top-of the casting 10, as by capscrews 20, is

5

a cylinder-head casting 22 having ‘a water *

connection 24 adapted to be convected with -

the engine radiator ' (hot shown). in.-any

preferred manner. . The said eylinder and
cylinder-head -castings are gonstructed to

90’

provide thrée cylinders; namely, two :outer - -

combustion cylinders 26 -and 28 provided

with the spark plugs 29, and an. intermedi-
ate pump cylinder

in Figures 8 aiid 5. Within the cylinders

26 and 28 operate pistons 32 and 34, respec-
tively, the same operating in'a two-stroke:

cycle and reciprocated by means of connect-

ing rods 86 from ‘the eranks 88 and 40, 1e-

spectively, on'the crank shaft 14.. The bear-

30, s ‘clearly illustrated -

95

100~

ing caps 42 of said rods are provided with ™

oil splash and pick-up fingers 44 ‘adapted,
on their down strokes, to enter the splash
cups 46 at the bottom of the crank’ case, as

105

shown in Figure 3. ' Within the cylinder 30 ‘

“operates 4 plunger of ‘double-piston form -
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The gland 59 of

comprising a_pair of pistons 48 separated
by means of short central posts 50 and leav-
g a dead air space between said pistons
as Indicated at. 52. This double-acting
plunger. ig reciprocated by means of a con-
necting rod 54 secured to the lower piston
48 and passing out through a stufing box
56 in the lower head 58 of the cylinder 30.
sedd stufiing box is pro-
vided with an exterior notched flange 61
adapted to be engaged by a gravity dog 63
for retaining the gland in any given set
position. - The lower end of the connecting

rod 54 is carried in & vertically reciprocat-

ing bearing box comprisiug parallel spaced
plates 60 the ends of which are secured by
bolts 62 to slide blocks 64 operating along
vertical guideways at opposite sides of the
crank case (see Figure.4). Baid bearing
box is reciprocated by means of sn inter-

-mediate and relatively shorter crank arm

- 68 of the crank shaft 14, this arm 68 being

25

30

40

45

50

55

provided with bearing caps 70 operating
within said bearing box by sliding engage-

ment with the inner faces of said plates 60.

- " For balancing the movements of the crank

“shaft as thus arranged the crank arm 68 is

&
provided with a pair of counterweights 72
of arcuate form on opposite sides of the rod
54 and projecting in the opposite. direction
from said arm 68, as clearly shown in Fig-
ures 3 and 4. The construction described is
such as to:provide a pumping cylinder of
relatively larger size than the- combustion
cylinders and having a plunger of relatively
shorter strolke, adapted to quickly and forei-
bly deliver the proper explosive charges to
the combustion cylinders alternately from
the opposite ends of the pump cylinder, as

~will be hereinafter more fully explained.

- Manifold connections and passages for the
intake and exhaust gases ave provided by
means of the following construction. A
manifold casting is secured by means of
capscrevrs. 80 {o one side Tace of the cylinder

casting 10 and provides an intake manifold

82 communicating with the opposite ends of
the pump cylinder 80, and an exhaust mani-

fold 84 communicating by way of passages

86 and ports 88 with each of the combustion
cylinders 26 and 28 (see Figures 3 and 7).

- The intale manifold is provided with ports
90 controlled by valves 92 held normally

closed by means of coil springs 94, the valve
stems - and - springs being retailned - within

- casing plugs 96 removably connected with

the manifcld casting as shown in Figure 4.
o) &

- Hrom one of the ports 90 an inlet passage 98

60

63

-leads to the upper end of the cylinder 30,

and from the other of said ports 90 an inlet

“passage 100 leads to the lower end.of said
cylinder. Leading from the upper end of
. the -cylinder 30, on the opposite side from

the passage 98, is.a passage 102 extending
on-an incline downward (see Figure 5) and

1,417,697

discharging through ports 104 into the com-

-

bustion cylinder 28, while from- the lower

eud of said cylinder 30 extends an inclined
passage 106 leading upward and discharg-

ing through ports 108 into the cylinder 26.

The engine is adapted to be mounted upon
the auto  chassis by means of the bracket
arms 110 at the rear and the yoke hanger
112 to which connection is made. with the

engine by means of a suspension pin 114 at.

the front-end of the casting 10. ‘
The engine magneto 116 and pump 118

“are arranged in alinement to be driven from

the same actuating shaft 120, which is pro-
vided. with a gear 122 (see Figure 2) in

70

75

80

mesh with-a gear 124 which is driven: from -

a gear 126 keyed to the crank shaft 14, said
gears being encssed within a housing 128,

It will thus be apparent that a simple and
effective construction has been devised for

carrying out the desired objects of the in-’

vention.. In the operation of the engine,
fuel gases are sucked in alternately through
the ports 98 and 100 past the valves 92 into
the pumping cylinder 80. Tigure 4 of the
drawing shows the plunger 48 at the finish

of its downward stroke, during which stroke’

the upper valve 92 has remained open and
the lower valve closed, whereby a charge
of gas has been drawn into the upper end

of the cylinder 30 and a charge expelled:

from its lower end through the passage 106
and ports 108 into the cylinder 26; at the
same time the entry of the new charge into
the latter cylinder (wherein the previous
charge has just been fired) has caused the
exhaust gas to be expelled through the ports

85

90

o

96

100

38 and the exhaust passage 86 into the ex- -

haust manifold 84. As the plunger starts
on its upward stroke, due to the firing of the
charge in cylinder 28, the reverse of the
foregoing operations takes place. The up-
per valve 92 is closed and the lower valve is
opened, and a charge of gas is sucked into
the lower end of the cylinder 80 through the

105

110

intake passage 100, while the charge in the - -
11

wpper end of said cylinder is forced out
throngh the passage 102 and ports 104 into
the other combustion cylinder 28, expelling
the waste gas theréfrom through the exhaust

passage 86 as soon as the ports 88 of said

cylinder have heen uncovered by the piston
84. Since the ports 104 and 108 are covered
during the greater portion of the intervals
of the plunger’s movements, the gas is com-
pressed within the pump cylinder 30 to a
considerable extent and is forcibly ~dis-
charged through said ports into the combus-
tion cylinders as the ports are momentarily
opened during the reversal of the pistons’

movements; and the fuel charges are still
further compressed as the pistons move up-

ward prior to the firing of the charges. In
order to properly direct and control the flow
of the fuel gas into the combustion cylinders

115

120

125

180
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and facilitate the discharge of the exhaust
gases therefrom, each of the pistons 32 and
84 is provided with a working face of pe-

culiar’ contour comprising, as illustrated in -

Figure 7, a raised portion 130 formed with
an abrupt deflecting surface 132 adapted to
be positioned opposite the inlet ports of the
corresponding cylinder, and a gradually in-

- clined surface 134 extending in the direction

of the exhaust ports 88. By means of this
construction the intake . gases are deflected.

diréctly upward within the cylinders and the

exhaust gases are at once directed to the
discharge ports and effectually  discharged
therethrough with very little cpportunity
for intermingling with the fresh charge of
fuel being admitted. The pumping cylin-
der 30 is of course properly porportioned
for receiving and compressing the correct
quantity of fuel gas at either end for de-~
livery fo the combustion cylinders at each
stroke of the plunger, and the proportions
are such as to provide for a comparatively
short. plunger stroke, for effectiveness in the

work of compression and for securing-

greater speed and force in the discharge of
the gas from the pumping cylinder into the

- combustion cylinders.

A smooth and effectively balanced: action
is obtained by means of the crank shaft ar-
rangement and -construction and the oper-
ative connections to the double-acting
plunger. ‘ _

It is also apparent that a more simplified
and compact arrangement for driving the
magneto and pump elements is obtained by
connecting them up in alinement for actu-
ating by a single shaft driven from the crank
shaft in the manner illustrated. :

While the foregoing shows what is now-

regarded as the preferred form of embodi-
ment of the improvements, the right is re-
served to such formal changes and modifica-
tions as may fairly fall within the scope
of the appended claims. ‘

What I claim is:

a

1. In an internal combustion ’éngin_‘e,' a '
pair of combustion cylinders, a pump cylin- .-

combustion cylinders. a’ erank shaft pro-

‘der arranged in communication with said . L
50

vided with a pair of oppositely moving. . -
pistons operating in said combustion cylin-

ders, said combustion cylinders each hayv-

ing fuel inlet and exhaust ports maintained
closed by .the corresponding piston and
adapted to be uncovered at about the end

55

of the explosion stroke of the piston, said o
pump. ¢ylinder having its opposite ends. m

communication - with .said inlet ports re- '

spectively, and a double-acting plunger op-

erating within said pump cylinder to de- .
liver fuel charges therefrom alternately

through said inlet ports to the combustion
cylinders and to. expel the exhaust gases

therefrom, each of said pistons having its-

working face formed with deflecting. sur-
faces arranged to -deflect the incoming gas
toward the opposite end of the correspond-

60 .

65

ing cylinder and the exhaust gases in the ‘

direction of the exhaust ports of that cylin-;

der. L

700,

9. In. an .internal combustion engine, a

pair of combustion cylinders, a pump cylin-

der arranged in:communication with said

combustion cylinders, a crank shaft pro-

vided with pistons operating in said com- '
‘bustion cylinders, a double-acting plunger

operating in said pump cylinder to deliver
fuel charges therefrom alternately to said
combustion eylinders, said crank shaft being
provided with a'crank arm having a sliding
bearing-box vertically reciprocated thereby

and operatively connected with said plunger,
and counterweights carried by said crank

shaft on opposite sides of said crank arm

75

80

85

and projecting .in- a direction opposite to . -

the direction of said crank arm.

In witness whereof I affix my signature,

FREDRICK A, STANDIFORD.



