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To all whom 1t may concern:
. Be it known that I, Louvts (astox Sa-
S pari, citizen of the Freneh Republic, resid-
ing al Paris, Department of the Seine, in
5 Franee, have invented certain new and use-
_, ful Tmprovements in the Construction of
. Vertieal Internal-Combustion Engines, of
Cwhich the following is a specification.
‘ Tu vertical internal combustion engines,
10 the dismountivg of (he piston, connecting
Cpod and crank shafe, s generally attended
by considerable difliculty, and it s necessary
{hat considerable space be available both
. above and at the ends of the engine. To
15 effect a simple examination of the piston,
the conneeting vod, the head of the vonnect-
- ing rod or the cylinder, it is usually neces-
cgary to dismount the eylinder head and all
U of the valves and other distributing devices,
20 The mere veadjushument of a bearing of the
 rerank shaft often requives the complete dis-
mounting of the engine. The protracted
and troublesome chavacter of these opera-
tions is manilest.
: ravely requives to be
o dismounted and is therefore veadily adapted
and
weylinder of an internal combuslion engine
aworking, for example, with a poor guality
be dismounted and cleaned
"The. difticulty
hither-
to been an obstacle in the employment of

with comparative frequeney.

. combustion ov explosive engiues ol the ver-

35 tical type where considerable power is re-
quired. ‘

The object of the present invention is to
obviate these disadvantages by constructing
the engine in such » manner that the several

40 parts may be readily dismounted and ve-
assembled. .

In the accompanying drawings: Figure 1
is u vertical transverse section of an engine
embodying my improvements, with certain

45 parts omitted, and Fig. 2 is a vertical longi-
tudinal section of the engine, also with parts
omitted.

The frame of the engine comprises two
separate parts | and 2, of which the part or

50 section L carvies the eylinder and the work-
ing portions of the engine while parl 2 ex-
tends along one side of the engine and forms
a door for the crauk case. The door 2 15
fixed to the main frame of the engine and lo

the base plate in such a manner that it can's

be readily detached, but when in position i
forms with the part L a structure which is
absolutely rigid. ‘

The door or section 2 is provided
top and bottony edges with {ainges
respectively, which abut and are attached to
the engine {rame I.and the base 3% vespece-
tively. the connection being made by means
of siitable nutted bolts 5. as shown. The
door 2 may be divided transversely into a
number of seetions ov panels, i€ desired, and
in ovder to prevent the door from buckling
{he Latier is strengthened in the divection ot
its veriieal axis, by means of {langes such as
shown in Fig. 1 '

In order Lo =trengthen the entive engine
Frame amd firmly support the door or sec-
tion ©. while =il atfording casy aceess to
the crank shall bearvings, the part 1 is pro-
vided with infernal cross pleces or webs 18
which extend aeross the crank case in the
manner shown,  Kach cross web 1% vises
front the base portion of the main frame, at
a point alongstde the crank shaft bearings,
and it is cuvved over =aid bearings, asshown,
in order to leave a free space above the lat-
ter, said crass pieces or webs being divected
Jaterally at a distance above the tops of the
bearings in order to overhang the latter with
suflicient clearance and to present suitable
supports adjacent the door 2 for the attach-
ment and support of the fatter. In the em-
bodiment shown, the laterally projecting
ends 10 of the cross webs 1% are provided
with Deaving plates or abutments 1° agiinst
which abut corresponding brackets ov plates
9¢ carried by the door 2, as shown in Ifig. 1.
The brackets 20 of the door arve elamped
against the brackets 15 ol Lhe maing engine
frame by means of bolts 24 and the inter-
mediate portion of the door, which abuts
against the laterally directed cross piece of
the main frame is therefore firmly jbut de-
tachably supported. As the door 2 is at-
tnched to the main frame not only at the
adges but also at the inlermediate portion,
a very rigid structure s obtained, and yet
the door may be easily removed when ve-
quived, simply by loosening the faztening
bolts. .
Owing to the cai-out or recessed portion
of cach ere = piece 1, which creates a space
Dotween the beavings of the cranl shaft 8
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and the door supporting portion of the cross
piece, the crank shaft may be. readily dis-
mounted in a direction parallel to that.in
which it normally lies, and the erank bear-
ings are easily accessible for this purpose
when the door 2 is removed. When the door

‘is' unbolted and removed in a lateral direc-

tion, the main frame 1 will alone bear the
weight of the engine parts, and easy and
complete access can be had to the interior
of the engine for dismounting the pedestal
cap pieces, the upper and lower ends of the
connecting rods, and for the purpose of re-
moving the connecting rods, pistons and
crank shaft. _

In order to facilitate the dismounting and

" remounting of the parts it is advisable to fix

20

‘the pivot 9 to the connecting rod instead of

forming it-as a part of the piston. Thus it
is possible to have a thinned connecting rod

- body 3 which will prevent the piston from

25

30"

canting in the cylinder. It is also advisable
to pravide piston 4 -with bushes which may
be arranged in such manner as to admit of
adjustment by means of set screws 6 fur-
nished with jamb nuts. The connecting vod
is detachably fixed to the piston pin or pivot
9 by means of a clamp 7, and owing to the
above described arrangements, the dismount-
ing and remounting of the foot of the con-

.- necting rod may be effected without diffi-
“-culty by loosening the clamp 7 and forcing

35

40

45

the pivot 9 to the side.
It will therefore be seen that my invention
provides a strong and rigid engine {rame

‘having one or more detachable casing sec-

tions which, when removed, permit easy ac-
cess to the interior engine parts and the

‘veady dismounting, adjustment and re-

mounting of the Iatter. The removal of the

cylinider head and all of the devices usually -
fixed on the upper part of vertical internal
combustion engines (distributing devices,
-valves, pipes, regulating devices, accessories,

etc.) is dispensed with. The space required
above and at the ends of the engine is re-
duced to a minimum as a result of the ¢om-

lete access to the working parts which may
Ee obtained through the longitudinal pas-

990,297

sage that extends throughout-the length of
the engine at one side thereot. , -

Withoat limiting myself to the precise
construction shown, I claim = ,

1. In a vertical internal combustion ¢n-
gine, the combination with a main frame
having an opening extending along one side
of the crank case, of a door for closing said
opening, means to secure said door detach-
ably to the main frame, and an interior cross
piece secured to the main frame transversely
within the crank case and supporting said
door from within.
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2. In a vertical internal combustion en- .

gine, a main frame having an opening ex-
tending along one side of the crank case, a
door to close said opening, and a cross piece
secured to the main frame and extending
transversely within the crank case, said cross
piece being detachably secured to the inter-
mediate portion of the door. v
3. In a vertical internal combustion en-
gine, a main frame having an opening ex-

‘tending along one side of the crank case, a

door for closing said opening detachably
connected at its edges to the adjacent parts
of the engine frame, an inwardly projecting
bracket on the middle portion of the door,
and means extending across the crank case
and presenting a second bracket to which
said first named bracket is detachably bolted.

4. In a vertical combustion engine, a main
frame having an opening at one side of the
cranly case, a door to close said opening, a
cross web secured to the main frame of the
engine within the crank case, crank shaft
bearings in the crank case which are over-

hung by said cross web at such a distance as

to permit the removal of the crank shaft in
a direction parallel to its normal position,

“and means for securing said door detachably

to said cross web. : :
In testimony whereof I have hereunto set
my hand in presence of two subscribing wit-
Tnesses. :
LOUIS GASTON SABATHE.
Witnesses:
H. Prrmexcio,
T. BERNARD.
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