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UN ITED STATES PATENT OFFICE. 
LOUIS GASTON SABATHE, OF PARIS, FRANCE, ASSIGNOR TO THE SOCIETE DES MOTEURS 

SABATHE, OF ST. ETIENNE, LOIRE, FRANCE, A CoRPORATION OF FRANCE. 

990,297 Specification of Letters Patent. 
Application filed June 10, 1908, 

VERTICAL INTERNAL-COMBUSTION ENGINE. 

'at ented Apr. 25, 1911. 
Serial No. 437,650, 

... To all whom it may concern: 
l3e it known that I, Louis (ASTON SA 

; : I.ATIt is, citizen of the French Republic resil 
ing at Paris, , )epartment of the Seine, in 

5. France, have in Vetect certain few and itse 
... fill alloyeet is in the Construction of 
... Vertical internal-Con bustion Engines, of 

which the following is a specification. 
lu vertical internal combustion engines, 

10 the lisnoun is of the piston, connecting 
rol and crank shaft, is generally attended 
by considerable (liliculty, and it is necessary 

... that considerable space be available both 
, above and at the elicts of the engine. To 
effect a simple examination of the piston, 
the connecting rol, the heal of the 'onnect 
ing "oil or the cylinder, it is listially neces 
sary to distint the cylinder head and all 
of the valves at otle' (list riloiting te vices. 
l'he nere realistent of a bearing of the 

... crank shaft often requires the complete dis 
, mounting of the engine. The protracted 
and troublesome ch:tracter of these opera 
tions is manifest. 

25. The steam engine rarely retaires to be 
... (dismounteel and is therefore readily adapted 
... to the vertical type, but the piston and 
..., cylinder of an internal combustion engine 

tworking, for example, with a poor quality 
30 of gas, have to le lislottetl and cleanet 

with comparative frequency. "The di?ticulty 
. . . of obtaining access to these parts has hitter 

to been an obstacle it the employment of 
combustion ()' explosive engines of the ver 
tical type where considerable power is re 
(tired, The object of the present invention is to 
obviate these disa (lvantages by constructing 
the engine in such a manner that the several 
parts may be readily dismo inted and re 
assembled. In the accompanying drawings: figure 1 
is a vertical transverse section of an engine 
embodying my improvements, with certain 
parts omitted, and Fig. 2 is a vertical longi 
tudinal section of the engine, also with parts 
omitted. 
The frame of the engine ('on prises two 

separate parts and 2, of which the part or 
section carries the cyli (ler anal the work 
ing portions of the engie While art 2 ex 
tends along one site of lie engie and ?ons 
: door for the ''alk case. The (loor 2 is 
fixed to the nail frille (if the eligitle aid to 
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the base plate in such a manner that it can. 
be readily detached, but when in position it 
forms with the part a structure which is 
absolutely rigid. 
The door or section 2 is provided at the 

top and botton edges with thanges 2', 2', 
respectively, which abt and are attached to 
the engine fraine , all the base 3 respec 
tively, the connection being made by means 
of Sitable in litted bolts 5, as shown. The 
(loor 2 may be divided transversely into a 
lumber of sectious or panels, if desired, and 
ill (rler to prevent the loor from buckling 
the later is strength elect in the direction of 
its Vertical a Nis, by means of flanges such as 
shown in Fig. 1. - 

in Ortler to strengthen the entire engine 
?'alue and firly sit port the door or sec 
tion 2. while still atterling easy access to 
the crank sla?t be: rings, the art 1 is pro 
vided with internal cross pieces or webs 
which extent across the crank case in the 
manner show. Each cross web 1: rises 
frou te base portion of the main frame, at 
il point alongside the crank shaft bearings, 
ill it is ('lli' Vect over said bearings, as shown, 

in order to leave a free space above the lat 
ter, sail (''(ISs pieces or webs leing directed 
laterally at a list auce above the tops of the 
le: rings in order to overhang the latter with 
Sullicient clearance and to present suitable 
spp.) Its adjacent the door 2 for the attach 
Inett and support of the latter. In the en 
boutinent shown, the laterally projecting 
ends 1" of the cross webs 1 are provided 
with bearing plates or abutments 1 against 
which abut curresponding brackets (or, plates 
2" carried by the door 2, as shown in Fig. 1. The brackets 2" of the door are clamped 
against the brackets 1' of the main engine 
fraine by means of bolts 2', all th inter 
mediate portion of the door, which abuts 
against the laterally directed cross piece of 
the main frame is therefore firmly ilt de 
tacluably supported. As the door 2 is at 
tached to the main frame not only at the 
edges but also at the intern ediate portion, 
a very rigid structure is obtained, and yet 
the doornay be easily removed when re (uired, simply y loosening the fastening 
botts, a 

() wing to the cut-out or recessed portion 
of each cre, 's piece ", which creates a space 
between the bearings of the crank shaft S 

55 

60 

65 

70 

80 

85 

90 

95 

00 

05 

  

  



() 

5 

S. 

and the door supporting portion of the cross 
piece, the crankshaft may be readily dis 
mounted in a direction parallel to that in 
which it normally lies, and the crank 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 
crankshaft. 

In order to facilitate the dismounting and 
remounting of the parts it is advisable to fix 

20 
body 3 which will 
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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 

revent the piston from 
canting in the cylinder. It is also advisable 
to provide 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 'od 
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 
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the pivot 9 to the side. 
It will therefore be seen that my invention 

provides a strong and rigid engine frame 
having one or more detachable casing sec 
tions which, when removed, permit easy ac 
cess to the interior engine parts and the 
ready dismounting, adjustment and re 
mounting of the latter. The removal of the 
cylinder 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 
e obtained through the longitudinal pas 
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sage that extends throughout the length of 
the engine at one side thereof. 
Without limiting myself to the precise 

construction shown, I claim: . . 
1. In a vertical internal combustion én 

gine, the combination with a main frame 
having an opening extending along one side 
of the crank case, of a door for closing said 
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. 

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. 

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 
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 
crank case, a door to close said opening, a 
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, 
to said cross web. 

In testimony whereof I have hereunto set 

nesses. LOUIS GASTON SABATHE. 
Witnesses: 

H. PITIENCIo, 
T. BERNARD. 

of the engine frame, an inwardly projecting 

and means for securing said door detachably 
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my hand in presence of two subscribing wit 


