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To &1l whom it may concern: -

Be it known that 1, JIARRY VVALTER

‘AvaMs, a-citizen of the United States, and a

resident of Fargo, in the county of Cass and
State of North Dakota, have invented & new

~and Improved Compressor for Internal-Com-

10

bustion' Engines, of which the following is a |

full, clear, and exact deseription. -~~~ .
This invention relates to -a compressor,

and more particularly to means for. con-

~ trolling the inlet valve according. to.the pres-
~ sure- created in the-delivery pipe from the

15

. T have 1llustrated an engine provided with a’
~ differential piston having a valve controlled:
port therein; and operating with a differential |

_ ) Hcran-k chamber in such a
- manner that at tne end of<the expansion or
.. working stroke the said piston valve will be

25

30

COIMpPressor,

My improved construction is particularly’

applicable to two-cycle internal combustion
engines, and in the accompanying drawings

cylinder snd' close

opened, and the compressed air in the crank

 case adinitted to ‘the ‘working :cylinder to

scavenge the same, and so that upon the in-

‘stroke of the piston the air in the crank case
.. will be rarefied, and upon opening the piston
valve by means. provided for this purpose
atmospheric pressure will-. force into : the |
crank case such products of combustion as
may still reside in the working cylinder of the
engine. Simultancously with these opera- .
-ions, the larger diamecter of the differential

~ piston serves in connection with certain

i
Wi |

4

peculiar devices to compress -a-body of - air
which is led to the admission port of the.

working cylinder, and during the in-stroke,
after the piston valve 1s closed, the valve
controlling the admission port is.opened and
the whole or a part of this compressed air

mixed with the fuel is ebtered into the work~

~ing eylinder, the charge being compressed

50 1906, while the piston valve and its operat-

durine the latter portion of the-in-stroke of

the {Jiston and ignited and: burned in the -
45 usual manner, S |

my improvad. compressor forms a part, 1s
described’and ciaimed in my co-pending ap-
pheation No. 344,393, {iled November 21,

ing mechanism is described and claimed in

l

November 21, 1906. | oo

~ The invention- resides in certain- special
 features * of  ‘constructien- and relative: ar-
rangement’ of elements which will- be fully
' set forth bereinafter-and particularly pointed.

out in the claims;*- = =« - ¢
- Reference 1s had' to ‘the accomyp

AR

| drawings’ which: illustrate as-an example the

anying.
60

n

which drawings & -

Figure 1 is a vertical section of the engine;.

1'and Fig. 2 is'a diagram illustrating the cycle

-
. 1

pressuresin the working cylinders:~~ . - .
| Réferring to Fig. 1;101ndicates the _‘.YOl’k_Ll_lff. -
c¢ylinder; 11 the enlarged ‘extension -thereof -~
forming “the ! ¢ompressor . cylinder;"and 12 .
70

indicates'the ‘closed crank easéor;chamber.

14 indicates the Working pistot; and 15 the
compressor piston, which pisfons.sre formed
as one'#s’the drawing showssz«The piston is:
connected by a-rod 16 with:the crank:disks

17 of the shaft 18.  The-working piston. 14
has a cap 19 bolted thereto; #nd this ¢ap 1s

formed ‘with a tubular steri’ guide 20 which
‘projects: throigh ‘an opening-1m-the piston
.7 Said ‘gurde has .
80 -

toward _the crank™ casé.

openings 21 therein, placing it in.communica-

tion with the erank tase. ' The upper-end of

the guide 20'is open and is commanded-by &

valve 22 which opens into the working cylin-

end engaged by a spring 25 ‘which bears

‘Dbetween the nut and the lower énd of the.

guide 20 so as yieldingly to seat the valve 22.

operating rod 26 having 2 bution 27 on its
upper end which engages the nut 24.. 'The
lower end of the connecting rod is formed

of operations’ and the approximate. relative.

65

75

“der. The stem 23 of thisvalve passesthrough

the guide 20, and has a. nut' 24 on its lower 85

“Fitted loosely1n and exténding longitudinally.
through , tlie ¢connecting rod 14 is g valve

90

with an annular ¢hannel 28 ‘which receives -

loosely a.cam 29 fastened to & wrist pin 30

' and ‘adapted to engage thé lower end of the

The construction of the enginé of whach |

valve rod 26, . It will thus be:seen ‘that the
valve 22 is yieldingly seated; 1s capable-of

opening automatically upon superior pres--

sure in the erank ehambeér, and is periodically

the valve rod 26; hftmg the same) and open-

95
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‘opened mechanically by the cam 29 striking
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' ing the valve 29 through 1its stem 23. This

“an air admission port 31 therein.  This port
“1s located near the top center or inward-most
position of the piston, so that 1t 1s uncovered

10

.

periodic mechantcal operation of the valve 22

occurs only during each revolution of the

crank shaft. 3 B
The enlarged compressor cylinder 11 has

only when the piston 1s at or near the top

center position. - Upon the downward stroke

of the piston air 1s compressed -m. the crank

~ case, after the port 31 1s closed and when

30

39

flow into the crank case.
25

pressure is relieved in the working cylinder
the valve 22 is automatically opened, per-
mitting this air to flow into the working
cylinder to scavenge 1t. Upon the_upwarg
movement of the ' .
case is rarefied, until the port 311is uncovered,
and during the inward stroke the valve 22 1s
mechanically opened through the action of
the cam 29 and its appurtenant parts, thus
permitting such pro£lcts of combustion as
may yet reside in the working cylhnder to

The working cylinder 10 is provided with
an admission port 32 and with an exhaust

port 33. The port 32 communicates with

the compression space of the working cylin-
der, while the port 33 is at the outer or bot-
tom center position of the piston so that 1t is
uncovered only when the end of the working
stroke is reached. The port 32 communi-
cates with a cylindric extension 34, and said

port is commanded by a valve 35 which opens

into the working cylindef. The stem 36 of

~ this valve projects into the cylindric exten-

~ sion 34 and carries a piston 37 which Is fitted

40

45
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fluid tight in sald extension.

_ By this means
the admission valve 35 is balanced agamst
any pressure.tending to move it mnto open
position. - The lower end of the stem 36 1s
engaged by.a valve operating rod 38 which

asses down into the crank case, and has its
ower end engaged by a lever 39. This'lever

is fulcrumed on an eccentric-pin 40, said pin . ! ‘
| which may, if desired, be placed in the head

r C) The portion 15 of
the piston working in the part 11 of the cyl-

being mounted in the crank case and having
a portion extending to the outside thereof,
to permit turning the pin, thus adjusting the
position of the fulcrum of the lever 39 and
consequently adjusting the movement which
is imparted to the valve rod 38 through sa1d
lever. |
by a cam 41 which is formed on the periph-
ery of one of the crank disks 17 so as peri-
odically tolift the lever and throw the rod 38
and stem 36 to open the valve.35. By means

of the adjustable eccentric Fin 40, the time

during whicl the valve is held open and con-
sequently the volume of the working charge
may be regulated. |
‘Communicating with the upper end of the
compressor cylinder 11 1s & ¢ 1ambered ex-
tension 42 which has an air admission port

piston the air in the crank |

At its free end the lever 39 is engaged

1

881,040

mmwardly opening valve 44,-_the.steﬁi 45 of -

which passes through a cagé 46 projecting
from the port 43, ind extends loosely

65.

through a piston 47. This piston is mount~

ed in a cylindric extension 48 of the cage 46.
At iic lower extremity the stem 45 carries a
stop nut 49, and engaged between said nut
and the piston 47 1s a spring 50 which tends

yieldingly to seat the valve 44. Said cham-.

bered extension 42 has. a discharge port 51

therein, and this port is commanded by a

75

check valve 52 which opens against pressure

in*the chambered extension 42; .. Said valve

52 permits the discharge from the chamber .

42 into a chamber 53. Passing from the

chamber 53 to the cylindric extension 48 of-

the cage 46 is a pressure ‘duct 54, and this -

passage or duct is commanded by a spring

seated valve 55. The spring of the valve 55 .-

is intended to hold said valve sedted: against

the pre-determined pressure of the chamber
53. When this pre-determined pressure 1s

85

exceeded, the valve 55 opens and saxd ores- -
sure passes through the duct 54 into the cyl- -

inder 48 to move the piston 47 downward,

thus increasing the tension of the spring 50.

By means of the nuts 49 the tension of the
sEring 50 may be Increased so as to restrict =
e opening of the valve 44, or it may in- -
crease until said valve-is held closed at all
This diminishes or cuts off, as the

times.

90

95 .

case may be, the air admitted to the coms-:-

pressor cylinder, and thus automatically
regulates the ‘compression therein. When
the pressure in the chamber 53 falls, the pis-

‘ton 47 moves back and relaxes its vessure

on the spring 50. JI.eading from the cham-
ber 53 is a passage 56 which extends to a

cooler 57 through whicnh water or other cool-

ing medium is circulated. From the cooler

57 a duct 58 leads to the tubular extension

34 communicating with the interior thereof

between the valve 35 and piston 37. |
59 indicates an igniting device of any de-

sired sort, and 60 indicates a relief cock

of the working cylinder.

inder, and coacting with the valves 44 and

52, serves, therefore, to.compress atmos-

pheric air into the cooler 57 and ducts 56 and
58, this air being retained and constantly

100

106°

110

115

cooled until needed to form part of the com- -

bustible or explosive mixture entered into
the working cylinder. A

The organized operation of the engine may

120

be traced as follows: Assuming the parts to

be in the position shown in Ifig. 1 and re-
volving in the direction of the arrow applied
thereto, upon a down-stroke or working
stroke of the piston, the ]i')ort 31 is covered
and compression takes place in the crank

case. This continués until the piston reaches

43 therein. This port is commanded by an | its bottom center... At this time the exhaust

1235
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nort 23 is uncovered and the pressure in the

wprking cylinder falls to atmospheric. The
valve 22 then automatically opens, and the

- compressed air in the crank case blows im?/
the working cylinder to scavenge it. -

Du

ing this working stroke of the piston the
valve 44 will be opened and a charge of at-
mospheric air drawn into the compressor cyl-
inder 11. Upon the following in-stroke of
the piston the air in the cylinder 11 will be
compre-ssd into the storage chamber pro-
vided b, the.elements 56, 57 and 58. At

thic time the inward movement of the piston

. rareii. the air in the crank case and the cam

15

20

29

- 30

39

40

- sures in the working cylinder.

&
ot

60

29 will then act to open the valve 22 permit-
ting such prodnucts of combustion as may yet
reside in the working cylinder to flow mto
the crank case. At or approximately at the
middle of the in-stroke the valve 22 is closed,
and at this time the admission valve 35 is
opened and the air under pressure in the ele-
ments 56, 57 and 58 enters the working cyl-
inder, this air-carrying with 1t a proper pro-
portion of ‘the combustible which is mtro-
duced into the air on its way to the admis-
sion port. .= o )
In the case of a hydrocarbon oil engine,
the oil may be supplied; for example; throu h
a nozzle in ‘the pipe 58 so that it will be
picked up by the air and vaporized, and In-
stantly thereafter admitted to the cylinder.
In this connection it will be observed that
the working charge enters the working cyl-
inder under and by reason of its pressure, and
that this action is to some extent assisted by
the rarefied condition of the air in the work-

ing cvlinder during the period instantly fol-

lowing the closure of the valve 22 and the
opening of the valve 35. After this, the re-
mainder of the in-stroke of the piston is em-

ployed to compress the charge, and at or near

the top center the charge is ignited and
burned in the usual manner. The cycle of

0 erations and relative _pressurss are well
45

illustrated in the theoretical diagram given
in Fig. 2.- This diagram represents the pres-
It will be

seen that starting at the atmosphere line on

‘the in-stroke the pressure falls elow the at-

mosphere, while the valve 22 is opened.
When this -valve closes and the valve 35 1s
opened the compressed chaige 1s admitted
into the working eylinder causing the pres-
sure to rise above the atmosphere, and when
the valve 35 is closed compression hegins
until the top center is reached. At the igni-

tion point the pressure rises rapidly and will -

expand during the whole of the working
stroke of the engine. /It will be observed
that in this manner expansion of the burning

rases may be carried as near to atmosphere

nressure as mmay be deemed expedient, since
the -compression of the charge occurs during
only a part of the in-stroke, and expansion

3

!

i

|
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l

thrOLighbut- the wirole of the o_ut'- st.i'oke.
By properly proportioning the area of the

compression space any desired initial pres-
~$ure may be secured. .

Having thus described the preferred form
of my invention, what 1 claim as new and
desite to secure by Letters Patent 1s:

1. A compressor having an inlet valve, &
conduit for the delivery of compressed fluid,
ah exhaust valve controlling said conduit, a
coil spring for normally holding the inlet
valve in its closed position, and a movable
member having one surface thereof subjected
to the pressure of the gas in said delivery
conduit beyond said exhaust valve and for
increasing the tension of the spring and in-
creasing the resistance to the opening of the
inlet valve as’ the pressure within said de-
livery condult Increases.

2. A compressor, an admission valve there-
for, a cylindrical chamber, a piston within
said chamber, a valve stem carried by said

valve and extending through said chamber,

65

70

75
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resilient means connecting said piston and

said valve stem, and means having a passage
thereiri communicating to said chamber the
pressure developed by the compressor, where-
byl to automatically govern the admission
valve. S

]
|
]

' bV
3. A compressor, an admission valve there-
| for, a cylindrical chamber, a piston within
said chamber, a valve stem carried by said .
valve and extending through said chamber,

90 .

N t

95

resilient means connec.tin%l said piston andy ' .

said valve stem, means

pressure developed by the compressor,where-

by to automatically govern the admission
| valve, and a yielding%

' mally closing said passa
the attainment of a preﬁetermined pressure.

y seated valve nor-
oe and opening upon

4. A compressor provided with ah inlet
port, a valve for controlling said port, a
cylindrical chamber, a piston movably
mounted therein and resiliently connected to
said valve, means having a passage therein to
communicate to said chamber the pressure

| developed by the compressor, whereby the

resistance to the opening of said valve is In-

creased upon an increase of pressure bevond

s predetermined limit, and & sprin -préssed
‘lv_'a.ljre within said passage for controlling said
1mat. |

5. A compressor provided with a single
passage communicating therewith, said pas-
sage being provided with inlet and exhaust
ports, valve controlling said 1pm‘ts,, a cylin-
drical chamber adjacent said inlet port, &
piston within s&ici chamber and slidably

aving a %assag@, |
therein communicating to said chamber the

100

105

110

115

120

mounted upon the valve stem of the inlet

valve, & coil spring surrounding said valve
stem.and in engagement with said piston,
whereby the spring offers a resistance to the
opening of said valve, means forming & pas-

i

125
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sage de]wermw the pressure created by the
compressor o saidl piston, whereby upon the
“movement of said piston the resistance to the
opening of said valve 1s increased, and a
spring-pressed. valve normally closmﬂ' sald
passace and preventing the applmatwn of
pressure to said piston untll ) predetermmed
it has he(“n reacheid.

" In testimony whereof I have mgned my

name to this specification in the presence .of 10
two subscribing witnesses. -

HARRY- W’ALTER ADA‘\JS

Witnesses:

SIGURD LARSEN,
W. J. Pricek.
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