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a citizen of the United States; residing at
Augusta, in the county of XKennebec -and
State -of Maine, have-invented certain new
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To all whom it may concern: o
Be it known that I, Asxer W. Nicuors,

and useful Improvéments in Internal-Com-

bustion Engines; and I do .hereby declare
the following to be a full, clear, and exact |

description of the invention, such as will en-
able others skilled in the art to which 1t ap-
pertains to make and use the same. |

My invention relates to improveinents 1n

.internal combustion engines, and the object

of my invention is to produce a simple en-
oine, very compact, and one that will de-

velop great power compared with its size. =

VWith -this object in view, my invention

~ consists in the construction and-combina- .
. tions of parts as hereinafter deseribed and

claimed. . . _ o
In the accompanying drawing, ihe figure
is a vertical-section of my improved engine.

exhaust ports 5. extending entirely around
the cylinder. The lower end of. the cyl-

~ inder is open and 1s provided with a slit' 7
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to afford space for the working of the piv-
oted piston rod. The ¢vlinder 1 is provided
with a port 8, located near the sparking
plug 3. s o _

o represents a valve casing in whiclr 1s
mounted an ovdinary spool valve 10, oper-
ated in anv desived way by the valve rod 11.

The vilve casing is open al the top and bot-
tom, as shown, and opposite.the inlet 81s an
enlargement 12, a1 similar- enlargement 13-

being provided, which 1s located opposite the
port 14, through which the earbureted air
1s forced into the valve eylinder. The cyl-
inder, valve casing, and ensing 15 surround-
ing the exhaust ports, as well as the top 16

 of the crank chamber, are all preferably

45

~ preferably curved, as shown at 18. This

o0

‘s

made of one easting, suitably bored ont and

channeled. | o
17 vepresents the piston, the lower end

of which is open,-and having its upper end

piston is of course provided with the usual
packing rings. S

19 represenis a connecting rod, connecting

|
|

this space 27. .

!_

|

the piston with the main shaft 20, sald con-
necting rod being pivoted to the shait on a
‘pin‘82. This crank shaft is mounted 1n the 55
‘usual manner mn a crank casing 22 oif the
ordinary shape. -~ .~ .

On one side of the crank chamber 1s lo-
cated the .charging cylinder 23, which 1s
preferably cast integral with said chamber. 60
One end of this cylinder projects into the
crank casing and the outer end 1s closed as
shown at 24. At the end the cylinder 1s pro-
vided with a passage 25, which communi-
cates with a passage 26 in the valve casing 65
9 and with the port 14 in said valve casing.
Between the valve casing and the top of the
cylinder 128 is a space 27, through which
carbureted air-is adinitted, a carbureter, not-
‘shown, being attached to the casing opposite 70

' Within the cylinder 23 is mounted -a pis:

ton 28, adapted to slide frecly therein, and
preferably having one end open, as shown

1 represents the exi)lcjsiou- cylinder; pro--|'In the drawing. To this piston is rigidly 75
vided with two sparking plugs 3 and 4.

This cylinder is provided with a series of

attached a piston rod 29, the other end of
which passes through a hollow guide 30,
mOuntezl-‘f.in the crank chamber. Two of
tliese guides may beemployed. |

* - The connecting rod 19 is enlarged at its 80

lower end, forming an approximately tri-

angular extension 81, and at.32 1s pivotally

\"connected to a cranked portion of the main

shaft 20. '+ - y
~ To one end of the extension 31 is pivotally 85
connected an arm or connecting rod 83 by
the pivot 34. The other end of this arm 1S
connected to the piston 28 by a pivot 35.
Two of these arms or-connecting rods 33 are
preferably used, one on each side .of the 90
connecting rod 19. ~ .

Tt should be noted, and this is an impor-
tant Teature of my invention, that the pivots

94 and 35 are on opposite sides of the main
crank shaft 20. This is important because 95
it enables me to place the evlinder 23 close

in to the explosion cylinder, so that the
erank casing is practically no larger than

(he ordinary crank casing. Ifurthermore, a
very much longer stroke may be given to the 100
piston 28, so that the cylinder 25 may be
made of comparatively small  diameter.
This is an imporiant advantage because it
“ enables me to make the parts much lighter
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to resist the strain incident to pack firing,
which often occurs in the best engines, and
produce a ‘very compact
structure. Amnother important point 1s that
by means of the construction -described a
perfect timing can be obtained. The pivot

34 travels in an elliptical path, shown in
dotted lines in the figure. During . the
greater part of the stroke of the explosion
piston 17, the compression piston 28 moves

but a very small -distance, say about one-
sixteenth of its full stroke, and in fact ior
about half the distance traveled by the pivot |

pin.34, the piston 28 has only a very small

travel. By proportioning the parts in this
way, accurate and thorough scavenging and
such timing as results in firing a charge of

perfectly ciean gas in amount equal to three

‘times the cubic displacement of the firing
piston is secured, as will be pointed out in

the description of the operation.
The explosion cylinder 1 and the

common water jacket 36. It 1s not neces-
sary to cool the cylinder 23. 'T'he construc-
tion of the crank casing, connections for

operating the timing plugs, etc., are-of the

usual type, except as hereinbefore described.
The operation is as follows:—An explo-
sion having just occurred in the cylinder 1,

the piston 17 is descending. Just as it

uncovers the exhaust ports 5, the piston 28

forces a charge of uncompressed carbureted

air through the passages 25, 26, 14 and 8

into the top of the cylinder 1. It should be

noted that the inlet for the carbureted air

is directed into the top of the cylinder 1, and
that the parts are curved so as to prevent

eddying of the fresh charge which is being

forced in by the piston 28, thus insuring a

- thorough scavehgm%;of the cylinder 1, espe-
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cially because the ex

the escape of the burned gases. It 1s also to
be noted that the fresh charge just previous
to ignition:is disposed almost wholly within
the passage betwegn the valve 10 and cylin-
der 1, and that at the time of ignition the

space between the top of piston 18 and the

top of cylinder 1 is very small, that is, just

enough for clearance. This saves a few

inches in the height of the finished machine.

After the piston 17 has opened the ports 9,
the pivot 34 is nearly at its lowest point.
The -motion of the pivot 34 is then forward
and upward, and this imparts a very rapid
reciprocating motion to the piston 23, fore-
ing the fresh, uncompressed charge into the
top of the cylinder 1, and owing to the shape
of the cylinder and the connecting passages,
this fresh charge comes against the burned

gases and forces them out through the open_

ports 5, thoroughly scavenging the engine.
The size of the cylinders 1 and 23 and the
passages connecting them is so proportioned

, pé,rts.-
connected thereto are provided, with the

_ aust ports 5 are of such
an area that there is an abundant space for

056,405

that such a charge has been forced in and

{ scavenged the cylinder 1 just as the exhaust

ports. 5 are closed on the upward motion of
the piston 17. | The piston 28, however, still
continues to a\dva.nce,- forcing in an addi-
tional amount of carbureted air into the

cylinder 1 and the passages connected there-
with while the piston 17 1s rising, thus caus-

7(

ing a compression in the upper part of the .

cylinder 1 and the passages connected there-

with. From actual experiment, I have

found that the capacity of the eylinder 23
should be, to produce the best results, three
times the cubic capacity of that part of the
cylinder 1 through which the piston .17
travels. The piston 28 is arranged so that

it will have delivered approximately two-
‘thirds of the carbureted air in the cylinder

23 into the cylinder 1 when the ports 5 are
closed. Then the additional one-third 1is
forced into the cylinder 1 and the passages
communicating therewith during. the up-

ward movement of the piston 17. The com-.

plete charge of carbureted alr is forced into
the cylinder 1 at about the time the piston

17 is half way up on its upward stroke. - A
further upward movement of the piston 17

75
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compresses the charge in the cylinder 1 and

the passages communicating therewith, the
valve 10 being meantime sh:fted so as to pre-
vent back flow of the gas into the passage 6.

~When the piston 17 has nearly reached
the top of the cylinder 1, the spark plugs 3
and 4 are fired, preferably simultaneously,
or the spark plug 3 may be fired just a little
sooner than the spark plug 4, this firing be-

ing effected by any well known devices. The
result is that the gas in the passages 2 and
valve cylinder 9 is first fired and the firing

then takes place at the top of the cylinder 1,
forcinithe piston 17 down. It.is of impor-
tance t

be fired first, so that there will be no danger
of back firine when the fresh charge of car-

bureted air is forced into the cylinder 1.

‘On explosion the piston 17 is forced down-

ward until it uncovérs the ports 5, the pis-

10

10

at the gases in the passages 8 should -

11

ton 28 beipg drawn backward in the mean-

time and sucking in a fresh charge of carbu-
reted air. After this, the operation 1s.con-
tinued -1indefinitely. .

The purpose of my invention is to im-
prove that class of internal combustion en-

11

oines in which is employed a charging pump -

(or piston and cylinder) in. combination
with a working (or firing) piston and cyl-
inder. . o

My invention is an improvement on this

class of engines in that the following results:
are obtained: (1) Cheapening and simphify--
ing the construction of the charging pump.

and economizing the space occupied Ly the
engine. (2) Reducing the total weight and
cost of the engine. - (3) Largely increasing

12

12

the power of an engine of a given size and 13
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weight, by firing a charge of about three
times the usual amount, and (4) transfer-
ring the charge from the charging cylinder

to the explosion cylinder without precom- |

‘ " - combination of a crank casing, a main shaft
}unﬁng 1 cranked portion mounted therein,
‘a charging cylinder in said crank casin
piston in said cylinder, a piston rod rigidly

pression,

It should be noted that in oxder to provide
compactness and render possible the making
of the parts light in proportion to the power
developed by the engine, that I have located

the charging pump within the main casing

on one side and operate the piston therein
by means of a connecting rod or rods of con-
siderable length, these rods being pivoted at

one end to the charging piston and extend-
Ing across and to the other side of the main -

shaft and across the connecting rod which

connects the explosion piston with a crank |
on the main shaft. By this means, T am |

enabled to time the operation of the engine
exactly, to make the compression cylinder
compact and of small size, and to provide a

connecting .rod of sufficient length so that ;

- the operation of the charging piston will be

29
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35

exactly timed in relation to the movement
of the piston in the explosion cylinder.
It should be noted that the pivot 84 on the
connecting rod 19 is on thé opposite side of
sald connecting rod to that occupied by the
charging cylinder. .This permits the em-
ployment of a long connecting rod 33 be-
tween said pivot and the charging piston,
and also allows the charging cylinder to be
located close to the crank shaft, well within

the usual limits of a crank case, and avoids

the necessity of unduly increasing the diam-
eter of said charging cvlinder and at the

same time shortening the stroke of the piston-

- therein. - This is especially important when
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1t 15 considered that the charging’ pump
must be constructed strong enough 1 all its

parts to withstand back firing, and that if its

ciameter i unduly large the entire construc-

tion, including the connecting rods, must be

correspondingly heavier and must occupy
more space. Iurthermore, as already noted,
this construction renders an accurate timing
of the charging pump possible, and renders
1t possible to so proportion the charging
pump 1n its various dimensions that without
any precompression the firing cylinder. is
completely scavenged and a supplementary
charge is latér introduced into the firing cyl-

inder, so that at the time of firing the charge |

consists (1f uncompressed) of about three

tines the cubical contents of the space in the |
firing cylinder through which the piston

moves. ’ -
The peculiar timing in this engine permits-
of the employment of a charging pump

60 without excessive clearance at the end of the

stroke, which renders it possible to use a

much more compact construction.
I claim:— *
1. In an internal combustion engine, the

oy &
connected to said piston and guided by a
part of said crank casing, an explosion cyl-
inder Jocated én top of said crank casing, a

3

65

70

valve cylinder connected to said explosion

cylinder and to said charging cylinder, a
valve 1n said last named eylinder, a piston
i sald explosion cylinder, a plurality of

sparking plugs for said explosion cylinder,

and , connections between said pistons and
said main shaft, including a connecting rod
running from the piston in the explosion

cylinder to the cranked portion of the main:

70

80

shatt, sald connecting rod being provided

with a triangular extension, and a connect-
mg rod pivoted to said extension and to
the piston in the charging cylinder, said last

named. connecting rod extending across and

85

above the main shaft, whereby accurate tim- -

Ing is attained, substantially as described.

2. In an internal combustion engine, the.

combination of a crank casing provided with

a guide, a cranked shaft journaled in said

casing, a charging cylinder located in said

‘casing, a piston in said charging cylinder, a
piston rod rigidly connected to said piston

90

and passing.through said guide, an explosion -

cylinder located on top of said crank casing, a

valve cylinder located on one side of said

explosion cylinder and communicating with
the charging cylinder and the explosion cyl-
inder, passages being left so that a large
proportion of the charge is contained in said
passages, a plurality of sparking plugs, a
water jacket for the explosion cylinder, a

piston in said explosion cylinder, and con-

nections between said pistons and the main
shatt, including a connecting rod pivotally

connected to the piston in the explosion cyl-

mder and to the cranked portion of the main
shaft, sald connecting rod having mear its
lower end a triangular extension, and a con-

necting rod pivoted at one end to said ex-

tension and at the other end to the piston
in the charging cylinder, said last named
connecting rod extending across and above
the main shaft, substantially as described.
In testimony whereof, I affix my signa-
ture, 1n presence of two witnesses.

- ABNER W. NICHOLS.
Witnesses: | -

E‘ J.- PIEE,'-*
R. S. BUZZELL. -
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