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~ in Roseville,in the State of New Jersey, have |

To all whom v MaTf CONCern: - .

'SPEED, a citizen of the United States, residing

. UNITED STATES PATENT OFFICE.

. INDUSTRIAL DEVELOPMENT COMPANY, OF NEW
* - CORPORATION OF NEW YORK. [ -~

' ARTHUR B..GOODSPEED, OF ROSEVILLE, NEW JERSEY, ASSIGNOR TO
o YORK, N. Y., A

S Iffl-_N_TE:R.NAL-?COMB_'USTIGN ENGINE.

No. 827,302,

- Application filed April 8, 1906, Serial No. 254,426,

» - Sﬁg_eciﬁéa,tio;l _bf'.Lettér's, Patent. |

o 'P_a.tel?ntéd.'.]'ﬁly 311 1906'

"Be it, known that I, ArtrUR B. GooD-

invented certain new and useful Improve-

7 ments in Internal - Combustion Engines, of

" forming a part hereof: .. =
1o '

‘which the-following is a specification, refer-
~ encebeing had to theaccompanying drawings,

[ r .

~ tion engines of the type‘in which the crank-

iy

under an initial pressure. - As etigines of this |

- type are us jﬁ;talgf constructed the total volume

of. the-inelose

large relation to the volume displaced by the

. forward movement-of the piston that the de-
20

~ chamberis comparatively small and is mate- |
rially less than the degree of pressure which

gree of compression attained in the crank-

i ht beused to advantage. -

25

~ rious parts of

35

40

~explanation of the nature of the invention it
.isillustrated as embodied in a convenient and
‘practical form. -
" Tn the drawings, Figure 1 is a view in side

It is thereéfore one of the ijéets*bf-tlﬁs in-

vention to 1mprove

" ' .

" Other objécts of the invention are-to pro-

vide forthe convenient assembling of the va-

of the engine notwithstanding the reduction

in volume of the crank-chamber, and other--
wise to. improve the construction, particu-.

larly with reference to the attamnment of the
- objects above stated. e

. The invention will be more fully explamed
- hereinafter with reference to the accompany- |

*

ing drawings, in which for the purposes of

~ dlevation of an engine which embodies. the

- eal section on the plane indicated by the line

50

present invention.

Fig. 21is a view in verti-

22 of Fig. 3. Fig. 3 is a view In vertical sec-
- tion on the. plane

tion indicated by the line 3 3 of
Fig. 2... Fig. 4 is o view in elovation of tho
lower portion of the engmne with the corn-

;I.J

crank-chamber bears such 2

thé construction of en-

s of the engine, to secure.a proper
degree of’ strength and rigidity for the frame.

rank-chamber; so that a higher |
> tained. . S -

-_ t&hée.—pieqe .o

- walls.of the
ines of this type in such a manner as to're- |

' 'ﬁuce*ma;%e;rially the ‘comparative volume of
* the inclosed crank-chamber,
' port
| ander
ward stroke. Kxhaust-

‘provided in the wall of the working ceylinder
be uncovered by the piston. i

pression.

purpose presen

tracted distanceapiece;_'remoired.  Fig. b1 a
detailed view in vertical section of the- dis-

‘The engine to which .the—,;préSent invention

| is shown in the accompanying drawings to be

L applied is of the same general construction .

and . operation as the

‘shown and described 1 a
SS T 7 | ters Patent of the United States, Serial No.

" This- mvention relates to internal-combus- S o

engine. which is fully
pplication for Let-

202,720, filed April 12,-1904. .

_ | The details of construction and operation
chamber of the engine is inclosed and serves
- as a compreéssor in which air which is em- |
“ployed in‘the operation: of the engine.1s put

‘are not necessary to be explained at length:
herein, since the present improvement 1s ap-.

Shed

55

60

plicable to any enginée in which the crank- -
chamber is inclosed to serve as a compressor. -

The general features of _
ever, will be briefly referred to.

pression-cylinder A’ in tandem

construction, how-
rel _ _ . The engine
| is represented as having a-working cylinder -
| A with a com

70

therewith, while the piston B has an enlarged -

ortion B’ to fit the compression-cylinder AL
The piston is connected by a pitman C with
| the crank-pin of the usual divided ‘erank-

shaft C?, which has-its bearings in the side
f the crank-chamber, as hereinafter -
deseribed. - The crank-chamber may be pro-
| vided with a suitable inlet-valve o and may
be connected by a. duct o with an air-inlet
a?, formed in the wall of the working cyl-

r A and arranged to be uncovered by the
piston B'as it

to |
~In the present case the crank-pin C'1s pref-
erably carried by crank-disks C°, which oc-
cupy a greater volume

cater v 1e of the crank-chamber.
A? than would erank-arms, and therefore re-

75

8o

approaches the limit of its for- . - =
ports ¢® may also be.

Go.

duce the-volume in which compréssion can

take place and increase the degree of com-
. ‘Each of such
ably has a sector ¢, which is removable Tor a

' tly to be described and may

be secured in place by serews ¢

.
,

The crank-shaft (' has its beatings in suit-

“crank-disks prefer-

05

ablé bearing-pieces a!, eccentrically disposed .

in circular plates A*,-which form the end

plafes of the lower portion of the crank-cas-
ing A2, the openings closed by said plat es be-~
ing of suflicient diameter to pernit the intro-
duction " of the crank-disks (.

a close fit with the casing A% the flanges be-

100

_ _ - The end
1 plates are suitably flanged, as at A%, to make

105



&x

ing provided with holts ¢° to engage the cas-
ing A* and secure the end plates in position.
The plates are also dished, as clearly shown
1n Fig. 3, in order that th >V may approach
closely to the adjacent faces of the crank-disk
(3, leaving as little Space as consistent with
free movement. TIn the bottom of the casing

- A’ls formed amanhole or hand-hole, provid-

10

15

20

25

ally constructed, the cylinder is

35

40

45

ed with a suitable cover A’ secured to the

casing by bolts to make tight joint, as usual.
When the engineisto be assembled , the crank-
shaft is introduced through the casing A?
with the disks (® thereon, and is then I; fted to
raise the disks into the recesses p°.. The end
plates A* are then applied to the crank-shaft,

highest positions, and then slipped into their
seats 1n the casing and secured by bolts 5.
1f desired, lune-shaped hilling-pieces ¢f may
be introduced through the hand-hole AS t,
partly fill the space beneath the crank-disks
C* and still further reduce the volume of the
crank-chamber, which, as will be seen, leaves
%)ractic-a]]y little more air-space within the

ower portion A*? of the crank-chamber than

18 necessary tor the movement of the crank
C" and pitman C. - - _

In engines of this general type, as gener-
| ‘extended to
meet the main portion of the crank-casing,
whereby a considerable air-space is formed.
In the present case, however, the portion of
the engine-casing between the cylinder, or
that part which 1s actually traversed by the
piston and the crank-casing proper,is formed
as an indepenent part P, which while form-
ing a part of the engine-casing and a part, of
the crank-chamber, is otherwise a mere dis-
tance-piece. As shown, it is formed at one
end, as p, to conform to the end of the ¢ylin-
drical portion of the engine-casing—that 18, to
the compression - cylinder A’—the meeting
portions being suitably flanged, as at 9, so
that they may be secured together by bolts 2,
At its other end the intermediate portion P
13 suitably formed and flanged, as at 9, to
conform to the upper portion of the crank-
casing A* and to be secured thereto by bolts
% Between the two end portions p and p?3
this intermediate portion s Hattened, as
clearly shown in IVig. 3, to conform somewhat,
closely to the path of the pitman C, so that
the air-space in which compression can take
place is reduced to & practical minimum.
the mlet-valve ¢ is preferably located in the

- mtermediate casing P, as shown in Fig. 2, the

'f(io

6z

opening 1n which such inlet-valve i secured
bemng of such size as to serve as a hand-hole
in the assembling of the engine.  The flanged
base p?* of the portion P is raised and recessed
somewhat, as shown at p° in Ties. 3 and 5, to

| . 5
accommodate the crank-disks ¢ when they

are raised to their highest positions, as shown
in Kig. 3. It will also be observed
erence to said figure that the

upon ref-

crank-disks |

¥

ing P and the casing A2 and as

| made unduly heavy,
rotated to bring the bearing-boxes to thejr '

porting-rods Q are

829,302

rise above the line of union between the cas-
i the casing P
must be capable of removal when the
crank-disks are in position the removable
sectors ¢, previously referred to, are pro-
vided. Through the hand-hole formed to re-

. - L
ceive the inlet-valve g the screws ¢ can be

applied to or removed from the sectors ¢ and
the sectors themselves be applied to or re-
moved from the crank-disks.

__The intermediate portion or d 1stance-picce
P of the casing is not of such form’as to prop-
erly support the parts above itinan engine of
the typeshown in the d rawings without being
and, moreover, must be
capable of removalind ependently of the parts
above and below it in order to permit the con-
venient assembling of the engine. Accord~
ingly, independent provisions must be made
for the support of the work; ng cylinder A and
compression-cylinder A’ from the base and
crank-chamber A% To this end outside
rods Q are provided for the support of the
compression-cylinder A’ and the working cyl-

inder A from the base A% such rods being ¢

suitably spaced to permit the withdrawal of
the portion P of the engine-casing. The rods
engage the head of the crank-shaft
as at g, and suitable lugs, as at q’, projectin
from the casing A’, the rods being threadég
Lo recelve nuts, as at ¢%, below the head ¢, and
as 2t ¢* and ¢*, below and above the lugs ¢'.
By proper rotation of the nuts 7> below the
lugs ¢ the upper portion of the casing can
be raised slightly, so as to relieve the portion
P and permit it to be withdravwn readily.
For the convenient assembling of the en-
gine the working piston B is made in two
parts 0 and &’. The lower part &' is formed
with the compression-piston B’, is cham-
bered to receive the upper end of the pitman
C, and is apertured laterally to receive the

pin ¢!, which also passes through the head of
the pitman. '

with hand-holes, as at a’, through which the
pin ¢ can be inserted when the aperturein the

piston and the head of the pitman-rod are:

brought into line therewith, suitable covers
being provided for these
be understood. The upper portion 4 of the
piston is suitably fornied to fit upon the end
of the portion 0’ and is held in place by a
bolt 6% which is inserted through the axial
inlet-port m in the head of the cylinder.

In assembling ‘the engine shown in the
drawings the upper portion A A’ of the cas-
Ing is raised to position above the lower por-
tion or crank-shaft casing A? and the sup-
placed in position, the
uts ¢° ¢* being so adjusted as to hold the up-
per portion of the casing slightly above itg
normal position. The portion b of the piston
is then inserted the cylinder,

and raised into
followed by the portion &, which is of such

4

o —t—en "

The engine-casing is provided
S XYO

hand-holes, as will-

70

8o

Q0

casing A*

95

100

105

(rs
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length as to permit it to be readily intro- r3o
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. -dimed between the 'upper- a,nd loiwéfpc;rtioﬁs
~ of thecasing. When the portion’is brought

to proper position, the pitman-rod C is in-

~serted, having first been passed through the

distance-piece or intermediate portion P, and

- “the pin ¢*is put in place. The distance-piece

- . or intermediate portion P may then be se-

- cured in position. The crank-shaft.C?, with

10
- 1ngs of the crank-shaft casing and lifted, as

‘the crank-disks C? fixed thereon, but without

the sectors ¢, is -inserted through the open-

before described, and the end plates are ro-
- -‘tated to bring the bearing-boxes uppermost

~and secured in position by the application of

the bolts a®*. The lower end of the pitman-
rod 1s connected to the crank-pin €/, and the

~sectors ¢-are applied to the. crank-disks, the

- hand-hole of the inlet @ permitting the work

20

to be done; and the lune-shaped filling-pieces

a’-are inserted through the hand-hole at AS,

- if desired. . In removing the distance-piece
- P the pitman C, having been disconnected
from’ the crank-pin and from the«piston, is

- dropped down ‘through the han

25

It will be evident that with Isu_'c}i a struc-
‘ture-as that shown in the drawings and de-

30

. varou , -hole - A®
until its upper end is below the lower end of
the distance-piece P, thereby permitting the

“distance-piece to be withdrawn. - =

scfibed above the -air-space in the inclosed

~ -crdnk-chamber and connections is reduced

as compared with that of internal-combus-

- tion engines as usually constriicted, so that

~ the degree of compression which can be ob-

35

40

- Iclaim as my invention—

45

- ‘the stre’ngtli of 't

tained is relatively high. - At the same time

-served and corivenience i assembling is pro-
moted. It will be understood, of course, that

- it isnot intended to limit the invention to the

precise construction shown in the drawings,

- 28 the details thereof can be: varied to suit

different conditions .of use.
n engine, the

1. In an intern&l—combustid |
linder, crank-casing,.a

combination of a ¢

- piston, a crank-shaft, ‘a connecting-rod, an

- 1intermediate portion of the casing having its

50

ends ‘conformed to the cylinder portion and
~the crank-casing respectively, and the por-
tion between its ends reduced in width to

-

-‘conform to the path of the cﬂnnectih'%-rod,

- and supporting-rods secured to the cy
- portion and t

inder
| e crank-casing resp ectively,.
‘substantially as deseribed. - =~

© 2. In an internal-combustion engine, the

' combination of a casing comprising a cylin- l
~ der portion, a crank-casing and an intermé- |

diate removable portion and a piston of

greater length than said removable portion | -

|

e entire“strueture is pre-

'I

!

rod thereto, and the other

|

Sﬁ

'
-

and formed in two parts with means to se-

3. In an internal-combustion. engilie, the

3

60

_cure said parts together., substantially as de- =
-scribed. - | |

combination of a casing comprising a cylin- -

der portion, a crank-casing and a removable

intermediate portion, supporting-rods se-

05

cured to said cylinder portion and said crank”

portion respectively and a piston. having a
length greater than the length of said remov-
able portion and formed in two parts with

tially as described

means to secure said parts together, substan-.

70

4. In an internal-combustion. engine, the

‘combination of & casing comprising a wWork-

ing -cylinder portion and a compression-cyl-

75.

inder portion in tandem therewith, a crank-

casing, and an intermediate removable por-
tion, a crank-shaft, a connecting-rod, and a

piston composed of two parts secured to- .

gether, one of said parts comprising the com-

~pression-piston and a portion of the working -

piston with means to connect the connecting-
the remainder of the working piston, sub-
stantially as described. | -

| 5. In an interna,l-combu'stiqn'.engine; the
conibination of a casing having a closed
-erank-chamber with open ends and end plates

‘adapted to said ends and provided with bear-
ings for the crank-shaft disposed eccentric-
ally therein, substantially. as described. - -
6. In an internal-combustion engin

‘combination of a casing having a el

énd plates adapted to rotate in said open
ends and having eccentrically-disposed bear-

8o

part: comprising .

e, the
_ _ osed
‘crank-chamber with open circulaz ends and

95

ings for the crank-shaft, substantially as de-

scribed.

7. In an internal-combustion engine, the -

combination of a casing comprising a cylin-
der portion, a crank-casing and a removable

106

intermediateportion, supporting-rodssecured

‘to sald cylinder.portion and crank-casing re-

thereon and means to support sald crank-
shaft with the crank-disks projected above

ectively, a crank-shaft with crank-disks

105

the plane of union between the crank-casing
and thé intermediate portion, said crank-

‘disks having removable sectors, whereby =
110

sald intermediate portion of the casing may

be removed or replaced while the crank-shaft

is irif‘lh]?osition, substantially as described. = -

" This -

this 5th day of April, A. D. 1905. - - -

. ARTHUR B. GOODSPEED.
In presence of— R

- AnNTHONY N.JESBERA,

W. B, GREELEY. - o

?eciﬁcation, signed and. witnessed .
ay '
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