No.827,304. . PATENTED JULY 81, 1006,
o - A. B. GOODSPEED, o -

INTER-NALOOMBUSTION ENGINE.,

- APPLICATION FILED APR.8, 1905. - -

- | - 3 SHEETS—SHEET 1.

!
B
_____ ,
7 e I
r 2
7 AN———r
7[RI 4
- - 1% L I a8
Z I -
' |
! | o .
WA :
{ . .
ty (ixd] - ™ '
i fur il e Ay v/ >
| t _ _ : .
}
] | Ir—— ————— .
1 . .
6 ._i_:_ :;- ————— - _QF_T d
- 'l‘ _:'\ ______ ::- |.T -—
_'_-.\. L_--l @ .
_F‘i': _""..."'....Ti. _-‘: :'l T
L ‘ --""J S Y R _ '
Yo 4 |
!
! §0000 00000 0000
' by

_— o o O ey el

fl/ie‘fzé&ns'e.f - - | . | .' ‘. 1 '_ ]73?/’6’766‘07" '
M . @/ fw/ /@W %



~ No. 827,304,

. ~ PATENTED JULY 31, 1906,
A, B. GOODSPEED, o '

" INTERNAL COMBUSTION ENGINE.
APPLICATION FILED APR.8, 1906,

3 SHEETS—SHEET 2.

r1g.5. @ ; %

- an N _ _
- s
Z I
/ :
é

r A h
W ol 7
'r Py Ny
AR \\\_ NN st
&.\ |

b




- No. 827,304,

a Mﬂlilllj

~ PATENTED JULY 81, 1906.
A, B. GOODSPEED. -
INTERNAL COMBUSTION ENGINE.

APPLIOATION FILED APR. 8, 1905 o

3 SHEETS—SHEET 3.

' | ‘-
|

(Y

ﬁ

W

- NN
\‘“\")////;§‘AIIYA

III_IIIIIIH |

NN\

\\\\\\\\\\\\\

N

‘rl m\\

33

E

- Mr7zeveretor:

. - Wecrzesses. I N - éW .



© No. 827,304,

UNITED STATES PATENT OFFICE

4 . . -

ARTHUR B GOODSPEED OF ROSEVILLE NEW J ERSEY ASSIGNOR TO_;.
INDUSTRIAL DEVELOPMENT OOMPANY OF NEW YORK N Y A |

CORPORATION OF NEW YORK

Spemﬁcatlon of Letters Pa,tent |
S Applwa‘bion ﬁled Apnl 8, 1905 Berml Ho 254 423

INTEHNAL-COMBUSTION ENGINE.

To all whom Tt may conéern: -
Be. it known ‘that 1, ArtHUR B. GOOD-—

" 'SPEED a citizen of the Umted States residing
- in Rosewlle in the State of New Jersey, have
inyented certam new and useful Improve- |

B nents in, Internal-Combustion Engines, of
- which the following is a

~ ence being had to the accompanymg dra,w-.-

speclﬁc ation, refer-

- mgs, formmg a part hereof.

10

Tl:us mventmn relates to 1nternal—combus—

-tlon engines of the general type of that shown

in application for Letters Patent of the

- United States, Serial No. 202,720, filed April

© 12,1904. In the engine shown in that app 11-'
IC&thIl provision was made whereby no more |
air should be admitted to the working cylin-

- I

© 20

- of air thereto.

| -
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work of suction.
vention the aumhary compressor is made to
dlscharge its air at any predetermined pres-

der from the auxiliary compressor than was

bemg also controlled to regulate the supply

effective for the purpose; but the operation
of the mechanical dewces employed con-
sumed power, and work was put upon the

- primary compressor during the ‘suction-

stroke

Tt is the obj ect of this invention to prowde
means whereby the quantity of air admitted
shall be governed automatically according to

~ the requirements of the engine at the time.
~ and shall be constant under given conditions,

while the somewhat-complicated mechanical
devices described in said former a,pphcat] on
shall be chspensed with and the power con-
sumed i In operating the same shall be saved.
The primary compressor, b?r
of the improved means is also relieved of the
In accordance with the in-

. sure into the head of the Primary compressor,

45

whereby the air compressed in the auxiliary
‘compressor in' excess of that which is nused in
the Workmg cylinder is not wasted by dis- |
~ charging into the atmosphere, but is made to

. do work in the operation of the engine, the

_5q'

energy which was stored in the air during

ComMpression bemg thus conserved. At the
same time the primary-compressor piston is

to a c()rrespondmg extent relieved of the | wise prowded in, the Wall of the workmg cyl-

- Obviously such means were

the application

'actually required under the conditions of op- |
~eration; but this was accomplished by me-
’cha,mcal means which acted to control the
movement of the auxiliary-compressor pis-
ton, the inlet-valve of the primary compressor

in vertical section. = Kig.

‘the head of the

WOI‘k of suetion, and the ra,refactmn of the_
“air is avolded, coohng of the air ‘taking place

Pa.tented Julyr 31 1906.;.‘.
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with the expansion of the air- adm.ltted from .

the auxiliary compressor. -

A further object of the mventlon is to pro-

wde convement means for a,ss.istmcr in start—-

| ing the engine.

60

The 1nvention will be more fully descrlbed
herem&fter with reference to the accompany-

ing drawmgs, in which for purposes of expla-~

Il&thI'l and 111ustrat10n of the nature of the

1mrent1on 1t is shown as embodied in an en-

gine of the type of that shown dnd desorlbed ” -

in said former applm&twn .
In the drawings, Figure 1 is a view,. partly

| in front elevation fmd partly in vertical cen~
‘tral section, of an engine to which the pres-
ent 1m’ rovements are applied. Fig. 2 is a -

70

view of the same, partly in side elevation, as
seen from the Teft hand in Fig. 1, and partly -

318 a detaﬂ View 1n
section and on a larger scale of the 1111et-va,lve
of the auxiliary compressor.

75

Flg 4is s de- .

tall view 1n section and on a larger scale, -~

showing the inlet-valve of the primary com-

pressor and the valve for controlling the con- E

nection between the primary compressor and
‘the reservoir. Fig. 5 is a detail view in sec- -
| tion, on a still larger scale, of a portlon of the
| valve connections shown in Fig. 4. Tig.
a detail view in section, also on a still larger
‘scale, of the valve for controllmg the connec-

6 18
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tlons between the &uxﬂlary COMPTessor and

compressor.
The engine ¢

ing cylinder A; with the compression-cylinder

A’ 1n tandem there*mth and 2 closed crank=

chamber A% The plston B is an ordinary

trunk-piston having an enlarged forward end
B’ to fit the compression-cylinder A’; the pis-
ton being connected, as usual, by pltman C
with the crank C’ of the usual divided crank-

Erttma,rgr
| osen for 1llustrat10n in the
accompanying . drawings comprises & work-

e [
. L1

95

shaft C?, the latter having its bearings in the i

| 31de W&lls of the crank—chamber A%

'The crank-chamber may be provided with
a suitable inlet-valve o and may be con-

100

| nected by a duct ¢’ with an air-inlet port or

ports: a?, f0rmed in the wall of the working
cyhnder A and arranged to be uncovered by

the piston B as it approaches the limit of its
forward stroke.

Exhaust-ports a® are like- 103
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inder and are arranged to be uncovered by the
piston as it approaches the limit of its stroke.
Air is admitted to the primary compression-
cylinder A’ through a suitable inlet-valve a2
(shown in detail in Fig. 4) and is discharged
therefrom by an outlet-valve a**, which may
be mcorf)orate’d in the same structure with the
inlet-valve a'*, the outlet-valve a'® being con-
nected, as by a pipe d, with a reservoir D.
The air is conducted from the reservoir D
either directly, as by a pipe d%, or indirectly
through cooling-coils and the-jacket of the
working cylinder, as described in said former
application, to the auxiliary compressor E,
being admitted thereto through a suitable
check-valve d>. (Shown in detail in Fig. 3.)
As in the engine shown in said former ap-
plication, the air, further compressed in the
cylinder E, and the fuel-oil are admitted to-
gether to the working cylinder through a
suitable valve in the head thereof, (indicated
at K,) and the mixture of air and oil is vapo-
rized and ignited, burning in the working cyl-
inder with a relatively slow combustion, so
that the pressure therein under suitable
working conditions does not rise above one
hundred and fifty pounds. The inlet-valve
13 controlled by suitable means fully de-
scribed in said former application and not
necessary to be further described herein.
It wiﬁr be understood that whatever air

~there may be in the auxiliary compressor

35

after the valve K has closed, but before the
piston I of the auxiliary compressor has
reached the limit of its compressing stroke,
will be further compressed. “Such air might
be allowed to escape directlyinto the open air,
in which case the energy used in compress-

- 1ng the air is wasted. In said former appli-

AO

cation provision was made wherebv the
stroke of the piston I mi%ht be controlled, so
that no more air should be compressed than

- was actually used in the working cylinder.

50
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In the present case all of the mechanism nec-

essary to accomplish the result last referred
to 1s dispensed with and the air remaining in
the auxiliary compressor after the valve K
has closed 1s delivered to the head of the
primary compressor A’ through a port ¢ and

pipe ¢, which is connected with the head of

the compression-cylinder E through a suit-
able relief-valve ¢*. The latter may be of
any suitable construction adapted for regula-
tion.
drawings, the valve-plug ¢ is held to its seat
by a spring ¢t. An adjusting-screw ¢ bears
upon a cap ¢°, which rests upon a spring ¢4, so
that the pressure at which the valve-plug ¢
shall lift can be regulated. _

As will be understood, the air from the aux-
ihary compressor E is admitted to the pri-
mary compressor A’ at*a time when the pis-
ton B’ thereof is making its forward or sue-
tion stroke. As the air from the auxiliary

65 compressor expands into the primary com-

As shown in detail in Fie. 6 of the

827,304

pressor it cools the latter, preventing the
rarefaction of the air therein, and relieves the
piston B’ of the work of suction, the inlet-
valve a'? closing as the air is admitted under
pressure from the auxiliary compressor. The
operation, as will be observed, is entirely
automatic, the quantity of air admitted be-

ing determined by the requirement of the

conditions under which the engine is oper-
ating at the time and being constant under
uniform conditions. The quantity of air
compressed 1n the primary compressor dur-
ing the return stroke of the piston therein is
always the same, and the quantity thereof
which 1s actually used in the operation of the

engine after further compression in the aux-

iliary compressor depends ufon the cut-off of
the engine. That which after further com-
pression by the auxiliary compressor is not
used 1s returned to the primary compressor
in the manner described above. Provision is
also made whereby the primary compression-
cylinder may receive air from the reservoir D
when the engine 1s being started. For this
purpose the valve a'*, which normally is
opened by excess of pressure in the primar
compressor A’ over that in the reservoir
and 1s closed and held closed by excess of
Eressure' 1n the reservoir D, isprovided with a
andle, as at a', by which it can be opened
from the outside, so that when it is desired to
start the engine, the tank D being filled with
alr under pressure, the valve a'® is opened to
admit air from the reservoir to the compres-
sion-cyhinder A’ behind the piston B’ ta give
it a forward impulse. _
It will be understood that various changes

1n details of construction and arrangement

can be made without departing from the
spirit of the invention, which is not intended
to be limited to the precise construction and
arrangement shown and described herein.

I claim as my invention— |

1. In an internal-combustion engine, the

combination of a working cylinder and pis-

ton, a primary compressor, an auxiliary com-
pressor recelving air from the primary com-
pressor and delivering air to the working cyl-
inder, and means whereby air may be geh‘v-
ered from the auxiliary compressor to the pri-
mary compressor, substantially as described.
2. In an internal-combustion engine, the
combination of a working cylinder and pis-
ton, & primary compressor, an auxiliary com-
pressor recelving air from the primary com-
pressor and delivering air to the working cyl-
inder, and a connection, including a relief-
valve, from the head end of the auxiliary
compressor to the head end of the primary
compressor, substantially as deseribed.
3. In an internal-combustion engine, the
combination of a working cylinder and pis-
ton, a primary compressor, an auxiliary com-
ressor, a connection, including a reservoir,
Eetween the primary compressor and the
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aumhary compressor, a ¢onfiection between |

the auxiliary compressor and the worki
cylinder, and a connection, including a relief-
valve, between the a,umha,r% compressor and
the primary compressor, su

scribed
- In an mtemal-combustlon engme , the.
- combm&tlon of a working cylinder and pis-
ton, a primary compressor, an auxiliary com- |
-pressor, a connection, including a check-
valve, between the primary compressor and |
the auxiliary compressor, a connection, in-
cluding ‘an inlet-valve, between the: a,umh&ry -
compressor and the Workmg cylinder, and a |
connection, including' a relief-valve, between'
‘the au}uha,ry compressor and ‘the prlma,ry

- compressor, substantially as described.

. .comblnatlon of a workin

20

In an internal-combustion engine, the

g cylinder and a pri-

mary compression-cylinder in tandem, pis-
tons for said cylinders connected to move to-
gether, an auxiliary compressor, a connection,

mcludmg a check-valve, between the pnma,ry' _

compression-cylinder and the auxiliary com-

pressor, a connection between the auxiliary |
compressor and the Worhn% cylinder -and a

connection, including a relief-valve, between

the &umha,ry‘ compressor and the primary
. compressor, substantla,lly as descmbed

st a,ntla,lly as de-.

’ P
—

_combmatlon of a working cylinder
valve for the admission of fuel-oil and air; a
‘piston, a compression-

6. Tn an internal-combustion engme “the

‘combination of a working cylinder and. Ppis-

ton, a compression-cylinder and piston, a res-
ervou: 8 connection from said reservoir to

sald Workmg cylinder, a connection from said

compression-cylinder to said reservoir, a
valve in said connection normally opening
under pressure from the compression-cylin-

Y
r
.

3¢

35

der, and means to open said valve to admit

air under pressure from the reservoir to the
‘compression-cylinder in starting the engme ,
' subst&ntlally as described.

40 -

In an 1nternal—combust10n en%me the -

glmder and plston,

reservoir, a connection from said reservoir to

said Workmg cylinder-valve, a connection

aving 8 =

from said compressmn-cylmder to said reser= °

voir, and a valve in said connection normally
opening under pressure from the compression
cyhnder substantially as described.

This specification signed and mtneSsed
tlus 5th ay of April, 1905. -

ARTHUR B GOODSPEED

In presence of —

AxtHONY N. J ESBERA )
W B. GREELEY.
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