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{0 all whom it may concern !

Be it known that I, Euno G. Horurgavs,
v citizen of the United States, residing af
st. Louds, State of Missouri, have invented
sertain new and useful Improvements in
Internal-Combustion Engines, of which the
tollowing is a full, clear, and exact deserip-
;iom, reference being had to the accompany-
ng drawings, forming a part hereof.

The present invention has relation to im-
srovements in internal combustion engines,
seing particularly directed to the cylinder
lock of the engine and the cylinder there-
tor. The object of the invention is to pro-
vide & Dblock with removable cylinders so
‘hat in the event any cylinder needs repair-
ang or the piston packing therefor requires
renewal, said cylinder may be withdrawn
from the block upon removal of the eylinder
ead without disturbing any other eylinder
f the sevies, where a plurality of cylinders
s employed. A further object is to pro-
vide a simple construction by which a cyl-
nder is secured in position in the block; to
srovide the cylinder with means for gniding
:hereinto the packing rings carried by the
siston during the insertion of the piston into
:he eylinder when the latter is being restorved
‘o its position in the block; and finally to
srovide a block and eylinders therefor which
nay be applied to any prevailing type of
nternal combustion engine without entail-
ng any material changes of construction in
‘he latter, all as will be clearly apparent
from the following detailed description of
he invention in connection with the accom-
»anying drawings in which—

Figure 1 represents a top plan -of the
svlinder block; Fig. 2 is o middle longitudi-
1al section of the same taken lengthwise of
he eviinders; Iig. 3 is-an enlarged longi-
adinal seetional detail of the inuer end of
1 eylinder showing the manner of passing
he piston with its packing rings inte the
wvhinder: Fig. 4 1s a perspective of the screw
Aing for fastening a cylinder, o part of the
ing being broken away; Fig. 5 is a cross-
section on a smaller scale through one of
she cylinders taken at right angles to the
section shown in Fig. 2; and Fig. 6 is a de-
iached plan of the piston and its connccting
rod.

Referring to the drawings, 1, represents
v hollow or chawbered cylinder-block cast

integrally with the upper section of the
crank-case 2, the bottom and top walls of
the block being provided with a plurality
of openings O, O, respectively, said open-
ings being disposed in pairs concentrically
about common axes for the reception of a
series of removable cylinders C, each cylin-
der being provided with a reciprocating pis-
ton P equipped with split metal packing
rings p confined in the usnal peripheral an-
nular grooves % of the piston as well under-
stood in the art. The crank-shatt S of the
engine traverses the erank-case 2, the crank
arms 3 of the shaft being connected to the
several pistons by the connecting rods 4,

_the pistons operating in pairs as indicated

in the drawings wherein the parts last al-
luded to follow the general design of such
parts in engine construction. Yn the present
improvement however the strap o encir-
cling the crank-pin 5 is coupled to the con-

necting rod by a bolt b passed through the.

tongue £ of the connecting rod and the walls
of the recess by which the tongue is re-

‘celved, formed in the adjacent section of

the strap. As obvious from the drawings,
by pulling out the bolt b the piston with its
connecting rod may be detached from the
strap, thereby permitting access to the bolts
0" whenever it becomes necessary to tighten
the strap to the erank pin. TIn'the present
embodiment of my invention the bottom
wall of the block forms the dividing wall
or partition between the chamber of the
block and the crank case.

As pointed ont above, the bottem wall of
the bleck is provided with a series of open-
ings O, said openings tapering mwardly
or toward the cranlt case, the inclined walls
of said openings forming seats for the inner
tapered or beveled ends of the cylinders.
The openings O’ in the top wall of the block
on the other hand, are bounded by threaded
eylindrical walls to which are screwed the
screw cylinder rings 6, the latter having
inner outwardly tapering walls for engag-
ing the beveled outer terminals of the cyl-
inder, a cylinder when once in place being
held tightly to its seat by the clamping
action of the ring 6, the sloping contacting
surfices between the cylinder and its seat
and between the cylinder ring and the cyl-
inder forming water-tight joints so that no
packing or gaskets are necessary to prevent
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leakage. The rings ¢ when fully driven
home are set-screwed against nnscrewing by
¢he screws 7 driven through the side w all of
the block (Wig. 1). To remove a cylinder
at sy time, all that need be done is to loosen
a set serew 7, and unscrew the ring 6 (the
ring being provided with depressions d for
the insertion of the lingers of a suitable
wrench) thus leaving the cylinder free to be
pulled out through the top of the block. Of
course, the cylmdu: head I, with which the
present invention however is not concerned,
st fivst be detached from the block to
sain access to the eylinders. The openings
O are of slightly larger diameter than the
openings O and Luger than the outside

diameters of the cylinders; so that when any .

ring 6 is removed, it leaves the eylinder free
to be withdrawn through the opening €7
without binding o frietion. The cylinders
are surrounded by a water-jacket W formed
in the block through which cirenlation is
established by any of the usual methods
known to the art.

The inner end of the borc of each eylin-
der terminates in an oubwardly flaring por-
tion ¢ the purpose of which is fo guide the

gs p into the cylinder by gradu-
ally compressing or (‘(‘Hu]d(tlll“ the rings
during the insertion of the piston {in the
ke case) back into the eylinder when the
411@1' is restored to its block. Thns, in Mg,
3, 16 will be seen that the pucking rings car-
ried by the piston expand oy “P““ out their
{ull extent when free or out of the cylinder;
and to restore them to the cylinder they
This compression is
done antomatically by the gradually con-
i u*tm;* walls of the Lu'mn portion ¢ as
the piston 15 pushed into the c}/lin(]en

i g:xtures shown bul not alluded to are
well understood in the art, and being for-
“m : to the present invention no dowrlphma
thereof is herein attempted.

Having described my invention what I
claim is:

1. In combination with a cylinder Dlock
chambered for the circulation of a cooling
medinm, a crank-cage, a dividing wall or
erhu(m between the eranlk-case and blodk,
saic wall and the wall opposite thereto being
provided with openings disposed in pairs
about concentric axes, a cylinder nsertible
into each pair of openings, the walls of the
Op(‘ll]]lf_{s in the partition wall aforesaid ta-
pering tow sard the crank-case and the eyl
inder having coirespondingly tapered in-
ney end,o for seating against said walls, and
means interposed between the opposite or
onter ends of the cylinders and the walls of
the openings receiving the same for secur-
mo the cyhnde"c to the block.

2. In éombination with a hollow cylinder
Mm k for internal combustion engines hav-
ing a top wall and a bobtom w ah. a cerank-
case separated therefrom bv the hottom
wall, the walls aforesaidd being provided
W 1ﬂ] openings disposed in palrs concenti

ally about common axes, the walls of LL@
inner openings tapering toward the crank
case, a cylinder inser ted into each pair of
openings and having tapering ends, the in-
ner end being seated against the sloping
wallg of the inner opening, a screw ring
gserewed Into the opening of the top wall
and provided with inner outwardiyv taper-
ing walls operating to engage the outer ta-
pered end of the cylinder, wheveby the eyl
mder is locked n position m the 'hior]' zmx!
the sloping contacting surfaces of the sev

eral formations are brought into fivm en-
gwgemcnt to form water- tn‘n( joints,

In ustmmm whereot 1 affix my signature
in presence of two witnesses.

KLMO ()r HOLTHATS,

Witnesses:

Hrern SrieEe,
Jos. A, Mropp.
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