
G, B, FULLER, 
INTERNAL CON BUS ON ENGINE 

Patented June 21, 1921. 
APP, CATION FLED FEB, 10, 1919, 

1,382,420, 
4 SHEE NS-SHEET 1, 

Zz Zž7* ZVL Z ZAF. 

eltosses 

  

  

  

  

  

  

  

  

  

  



G, B, FULLER, s 

INTERNAL COMIBUSTION ENGINE 
APPLICATION FED FEB, 10, 1919, 

1,382,420. Patented June 21, 1921. 
4 SHEES-SHEET 2. 

Azaa ZZA: 3 

?????????? 

A. A. Z/ZZZA, 

&ltozves 

  

  



G, B, FULLER, 
! NER NA L C 0 M B U ST || 0 N EN GINE, 
APPLICATION FED FEB, 0, 1919. 

1,882,420. Patented June 21, 1921. 
4 S HEE S-SHEET 3. 

?ltto???? s 

  



G, B, FULLER, 
INTERNAL C0MBUST 0 N EN GINE, 
APPLICATION FLED FEB, 10, 1919, 

1,382,42O. Patented June 21, 1921. 
4 SHEETS-SHEET 4. 

T-TTF 7 - - 
15 75 II 

f hp?t?, 
irudi:GEZa. 7 zuLLizeaz 

      

  

  



UNITED STATES PATENT OFFICE. 
GEORGE. B. FULLER, OF CLEVELAND, OHIO. 

INTERNAL-COMBUSTION ENGINE, 
1,382,420. specification of Letters Patent. Patented June 21, 1921. Application filed February 10, 1919. serial No. 276,145. 
To all whom it may concern: 
Beit known that I, GEORGE B.FULLER, citi 

zen of the United States, residing at Cleve 
land, in the county of Cuyahoga and State 
of Ohio, have invented certain new and use 
ful Improvements in Internal-Combustion 
Engines, of which the following is a speci 

O 

15 

20 

25 

fication. W 

This invention relates to improvements in 
engines, and more particularly an internal 
combustion, engine, the object being to pro 
duce a rigid construction of light weight 
using in an extensive way flat sheet metal 
drawn and worked to uniform shape and 
thickness on punch presses and with dies, 
and employing a hardened and heat-treated 
metal for the engine cylinders and soft or 
low carbon stock for the water jacket and 
other parts. The invention involves the 
production of a multiple number of sheet 
metal cylinders separately, together with a 
single jacket pressed and formed out of 
sheet metal and punched with flanged open 
ings to receive and aline the several cylin 
ders, the alinement and Support of the cyl 
inders being further fostered by a single 
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stamping sleeved over the upper ends of 
the cylinders and within the upper end of 
the one-piece jacket. The crank case is 
also preferably pressed and formed of sheet 
metal, while the cylinder heads may be weld 
ed to or made integral with the cylinders, or 
attached thereto as a separate part or cast 
ing as shown herein. 

in the accompanying drawings, Figure 1 
is a side elevation and sectional view of an 
engine constructed according to my inven 
tion, the pistons and connecting rods being 
omitted. Figs. 2 and 3 are vertical section and end views, respectively, of the engine. 
Fig. 4 is a horizontal section on line 4-4, 
Fig. 1. Fig. 5 is a plan view of the cover plate for the jacket and cylinders. Fig. 6 
is a perspective view of one of the pressed 
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braces for the crank case, and Fig. 7 is a 
similar view of one of the forged crank 
hangers. Figs. 8 to 14, inclusive, are side 
views of the sheet metal parts of the engine 
shown separately in about the relation they 
sustain in the order of their assembly. 
As shown, the engine comprises a crank 

case divided horizontally on the line of the 
axis of the crank shaft 2 into upper and 
lower sections 3 and 4 respectively. These 
sections are pressed or stamped preferably 
out of sheet metal of suitable gage or thick 

ders, 

ness, and the lower section 4 provides a drip 
or oil pan as usual. The upper section 3 is 
reinforced and braced transversely at its 
middle and near each end by flanged sheet 
metal plates 5 arranged in pairs on oppo 
site sides of a series of forged bearing 
hangers 6 for the crank shaft 2. Flat re 
inforcing strips or bars of metal 7 are also 
laid across the top of section 3 above the 
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65 
transverse walls formed by the plates 5 and 
hangers 6, and the bolts 8 which secure the 
place and all these parts together make a 
rigid supporting structure for a multiple 
number of cylinders 9. Each cylinder is 
made of drawn metal and united at its lower 
flanged end by bolts or by soldering or braz 
ing it to a circular flange 10, where intro 
duced through a round opening punched in 
the top of section 3, one for each cylinder. 

hangers in place also fasten said strips in 
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These cylinders are separated from each . 
other but nevertheless rigidly united to- . gether in parallel alinement by connecting 
means located about midway of the ends and 
also at the upper ends thereof. Thus, a 
sheet metal plate 11 is drawn or pressed 
into the form of a hollow jacket or casing 
11 with slightly tapering side walls termi 
nating in a bottom having a series of round 
openings punched therein and formed with 
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downwardly extending flanges 12 adapted 
to sleeve Snugly over the respective cylin 

. These flanges may be either brazed, 
soldered or welded to the cylinders, and the 
jacket or casing 11 is preferably crimped or 
corrugated on annular lines over a portion 
or its entire surface to give rigidity thereto, 
while at the same time any differences of ex 
pansion and contraction between the wall 
of said jacket and the walls of said cylin 
ders may be readily accommodated. The 
upper end of this water jacket or casing 11 
is closed by a flanged plate 14 having the 
same outline and of the proper size to make 
a snug fit when inserted into the upper end 
thereof, and the flange is brazed, soldered or 
welded at the joint line or meeting surfaces. 
This cover plate 14 is also punched with 
round openings which are bordered by de 
pending flanges 15 adapted to sleeve snugly 
over the upper ends of the cylinders to brace 
them laterally, and in order to further strengthen this union of parts I mount a 
second plate 16, having openings 17 upon 
cover plate 14 with the upper edges of each cylinder extending into one of the openings 
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17 and braze or weld the joints together. 
Plate 16 provides a base or seat for the cast 
metal water circulating and valve contain 
ing head 18 for the several cylinders. Thus 
a single water jacket and single head is pro 
vided for the several separate cylinders so 
that when the parts are assembled a rigid 
and stable construction of engine is pro 
vided notwithstanding that the water jacket 
and cylinders are made of sheet metal. I also provide a pair of stamped plates 
19 within the interior of the water jacket 
to strengthen the flat sides and shape these 
plates to conform to the curvature of the cylinders so as to produce substantially cir 
cular water chambers around each cylinder 
although all of them are in open communi 
cation for the circulation of water, and Suit 
able openings 20 are provided in the cover 
plates 14 and 16 through which the water 
is free to pass into the water space in head 
18. Where valves. 21 are embodied in this 
head I may also mount a camshaft 22 above 
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closure at this end of the crank case. 
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the same, and drive the shaft by bevel gear 
ing 23 from a counter shaft 24 operated by 
a bevel gear 25 upon crank shaft 2. In that 
case I provide a pressed sheet metal cap 26 
adapted to inclose the cam shaft and its 
gear, and I may also inclose the counter 
shaft within a light metal tube 27, but of 
larger diameter than the shaft so as to pro 
vide an oil space or chamber which may 
have open communication at 28 with a simi 
lar oil space or chamber within the head 
and cap 26. The upper crank case section 3 may be 
pressed into a circular form at the flywheel 
end of the engine so as to inclose the fly 
wheel 29 and the end division plate 5’ op 
posite the fly wheel may be made to con 
form to the end of sections 3 and to the 
crank shaft so as to make an ????ig 

water intake connection 30 is also provided 
for the water jacket, together with a water 
outlet 31 in the head 18. The fastening 
bolts 32 for securing the head to the upper 
end of the cylinders are also used to secure 
cap 26 in place. . 
What I claim is: , . 
1. An engine for air machines constructed 

with separate cylinders drawn from sheet 
metal and a single water jacket for all said 
cylinders drawn from sheet metal having 
an integral bottom with flanged openings 
sleeved upon and permanently secured to 
said cylinders about their middle lower por 
tion, a single plate having walled openings 
in sleeved engagement with the upper ends 
of said cylinders and with said jacket, and a valve receiving and water circulating head 

65 

removably mounted over said cylinders. 2. An engine of light weight and rigid 
construction comprising a plurality of drawn 
metal cylinders and a single water jacket of 

inders. 
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sheet metal and of elongated form inclos 
ing said cylinders about their middle lower 
portion thereof and annularly reinforced 
over a portion of its longer sides and a top 
plate having walled openings, engaged upon 70 
the ?????? ends of said cylinders. 3. An engine of lightweight and rigid 
construction, comprising a plurality of cyl 
inders having a separate sheet metal Water ?? 

jacket provided with separate internal rein- 75 
forcing and spacing walls coextensive with 
the sides of said cylinders and provided with 
curves opposite the cylinders. 4. An engine of light weight and rigid 
construction, comprising a plurality of cyl- 80 
inders having a sheet-metal water jacket 
common to all said cylinders and separate 
curved reinforcing walls on opposite sides 
of said cylinders within said jacket. 

5. An engine, comprising a crank casing 85 
having a plurality of cylinders mounted 
thereon, a sheet-metal jacket having flanged 
openings in permanently fixed sleeved en 
gagement with the lower portions of said cylinders, and a cover plate for said jacket 90 
having flanged openings engaged with the 
upper ends of said cylinders and alining 
the cylinders relatively to each other, the 
said jacket being open alike to all said cyl 

6. An engine, comprising a crank casing 
having a plurality of cylinders of drawn 
metal, a water jacket of pressed steel hav 
ing flanged openings sleeved over said cyl 
flanged openings sleeved over the upper ends 
of said cylinders, and a flanged plate Sup 
plementing said cover plate having open 
ings corresponding to said cylinders, and 
reinforcing the union of said 
with said cylinders. · · 7. An engine, comprising a sectional crank 
casing made of pressed steel, a plurality of . 
cylinders made of seamless drawn tubing 
affixed to the upper section of said casing, a 110 
water jacket made of pressed steel inclosin 
all said cylinders, and a coverplate for Sai water jacket having flanged openings per 
manently united with the upper ends of 
said cylinders. \ . . . . . 

8. An engine, comprising a crank casing 
consisting of upper and lower sections made 
of pressed steel having a plurality of cyl 
inders affixed thereto, and transverse divi 
sion walls in the upper section of the casing 120 
made of pressed steel bracing and reinforc 
ing said casing between the ends thereof. 

9. An engine, comprising a crank casing 
made of pressed steel having a plurality of 
drawn metal cylinders affixed thereto, crank 125 
hangers suspended from the upper side of 
said casing, and bracing plates of pressed 
metal transversely of said casing adjacent 
said hangers. . 10. An engine, comprising a crank case 130 
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inders, a cover plate for said jacket having 100 

cover plate 105 
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