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1 
This invention relates to methods for making 

engine cylinders, particularly cylinders for high 
compression, air-cooled aviation engines, and has 
for its object to provide a method for making 
cylinders having a highly extended heat-radiat 
ing surface whereby danger of failure of the 
engine from overheating is greatly reduced. It 
is Well known that the power Output of aviation 
engines per cubic inch of cylinder capacity has 
been greatly increased by recent developments in 
engine structure to obtain high compression, and 
also by the development of new fuels. This in 
crease in the power produced per unit of cylinder 
capacity must be accompanied by an increase in 
heat-radiating capacity to prewent failure of the 
engine from Owerheating. 

It has heretofore been the general practice to 
form by casting or machining, heat-radiating 
fins directly on and integral with the cylinder 
wall or with a sleeve Whichis shrunk or Otherwise 
attached to the cylinder. Such process, hoWever, 
has limitations in the amount of extra radiating 
surface that can be provided, and cylinders So 

| constructed cannot be s?fely employed and obtain 
the power output whi?h is obtainable im liquid 
cooled engines of equal cylinder capacity. 
The principal object of the present invention 

is to provide a method for producing an engine 
cylinderhaving agreatly extended heat-radiating 
surface, rapidly and efficiently on a mass produc 
tion scale. * 
A further object of the invention is to provide 

anapparatus for use in carrying Out my improved 
method which is of simple design, easily con 
structed, and foolproof im operation ewen in the 
hands of relatively unskilled Workmen. 

Briefy stated, my improved method consists 
in forming from a flat metal ribbon a helically 
finned sleeve Of a diameter to fit the cylinder and 
thereafter soldering or otherwise attaching the 
sleeve to the cylinder Wall. 
erably of coppered aluminum, is drawn through 
forming dies Or rollers to form on One edge of the 
ribbon an L-shaped foot with a short flange 
parallel with the main portion of the Iribbon. 
The Iribbon so shaped is tightly coiled to produce, 
in effect, a substantially rigid tube from which 
short sleeve sections are cut and soldered to the 
wall of the engine cylinder in the same manner 
that cast sleeves having integral films are now 
employed When it is desirable to prowide a heat 
radiating surface of diferent metal from the 
cylinder, itself. 

In the accompanying drawings, 
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2 
Figure 1 is a side view partly, im section of a 

machine for carrying outmy improved method; 
Figs. 2 and 3 are sections on lines 2-2 and 

3-3, respectively, of Fig. 1; 
Fig. 4 is an en larged sectional View of a por 

tion of Fig. 3; 
Figs 5 and 6 are sectional views on lines 5-5 

and 6–6 of Fig. 1; 
Fig. 7 is a side elevation partly im section of 

a cylinder manufactured in accordance with my 
improved method; and 

Fig. 8 in a detail section on an enlarged scale 
of a portion of the cylinder shown in Fig. 7. 
In Fig. 1 I have illustrated an apparatus for 

shaping the ribbon and coiling it into a con 
tinuous sleeve or tube. As shown, the ribbon i 
is supplied from a spool 5 set on a Vertical axis 
from which it passes between successive pairs 
of forming rolls. As here shown, two pairs of 
rolls 6 and T, respectively, are employed, but ad 
ditional pairs of rolls may obwiously be used if 
mecessary ordesirable in the shaping of the rib 
bon. The thickness and stiffness of the metal 
employed for the fin determines the number of 
rolls necessary ordesirable to bend the edge of the 
ribbon to the desired shape. As shown, the rolls 
6 bend one edge 2 of theribbon to a right angle 
With the main width of the ribbon, While the 
second pair of rolls 7 form a narrow flange 3 on 
the edge of the right angle portion 2 to thereby 
form a spacer flange having a flat radial con 
tacting surface for engagement with the radial 
face of the adjacent portion of the ribbon. The 
rolls 6 and 7 are preferably supported so asto be 
rotated by the ribbon as the Iribbon is drawn 
through the rolls. Therolls 6 end 7 may of course 
be driven if desired, but in the preferred method 
of carrying out my invention the rolls are not 
driven but serve to apply to the ribbon suficient 
drag to insure a tight winding of the ribbon on 
the mandrel 8. 
The supply reel 5 and rollers 6 and 7 are pref 

erably supported on a longitudinally movable 
carriage 9, supported, for example, on guide rods 
9 extending parallel With the mandrel. The car 
riage is shifted by a feed screw i f. 
The mandrel 8 is continuously rotated through 

a Suitable gear mechanism, not shown, and the 
relation of the rotary motion and the axial mo 
tion of the carriage is such that the mandrel, 
during each rotation, is shifted the exact width 
of the L-shaped foot of the ribbon. 
To insure an ewen Winding of theribbon on the 

mandrel I preferably provide adjacent the man 
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drela fixed backing block i 2 which extends from 
a point adjacent the top of the mandrel to a 
point near the last pair of shaping rolls 7. Also 
adjacent the mandrel is a guide roller i 3 having 
a convex periphery shaped to fit the space be 
tween the up-turned margin 3 and the adjacent 
face of the fin. The backing block 2 serves to 
hold the ribbon in its direct path of movement 
from the forming rollers to the mandrel and 
prewents any outward buckling of the ribbon due 
to the resistance of the coiling operation. The 
backing block preferably hasa groove in its under 
surface for receiving the upper edge of the fin. 
In some instances it may be advantageous to have 
the groove in the backing block deep enough to 
receive a substantial width offin. Also the back 
ing block with a groove embracing a substantial 
portion of the fin may be extended partly around 
the mandrel to guide and support the fin during 
the initial winding operation. 

In operation the end of the ribbon is initially 
shaped by hand throughout a length suficient to 
reach from the rolls to the mandrel, a portion of 
the ribbon being of intermediate shape to con 
form with the peripheries of the rolls 6. The Irib 
bon is then threaded through the rolls and at 
tached to the mandel which is rotated while the 
carriage 9 is advanced axially as described, there 
by winding the ribbon on the mandrel to form a 
continuous tubing the length of which is lim 
ited only to the length that it is expedient for 
the mandrel. 

After the tube or sleeve is finished it may be 
cut into sections of proper length for the cylinders 
to which it is to be attached, and these Sections 
are them fitted Over the cylinder and attached 
to the cylinder in the usual manner, for example, 
by soldering. The Sleeve of the helically Wound 
fin is particularly suitable for Soldering for the 
reason that the meeting edges of the fin proper 
and the out-turned flange 3 of the L-shaped foot 
form on the inside of the sleeve a continuous 
shallow groove into which the melted solder ex 
pands, thereby forming a tight joint. If desired 
to increase the interlocking between the solder 
and the fin the L-shaped foot 3 may be perforated 
at interwals in the portion of the foot parallel with 
the cylinder wall, as indicated at 4. 
Any approved method of Soldering the sleeve 

to the cylinder may be employed. For example, 
the Outer surface of the cylinder may be provided 
with an external Covering Of Solder before the 
sleeve is applied, or the molten solder may be 
forced by pressure between the Outer surface of 
the cylinder Wall and the inner Surface of the 
sleeve. In this case the mandrel used for form 
ing the sleeve will be suficiently larger than the 
cylinder to provide a space of the desired width 
to receive the Solder. 
Before Cutting the S?eeves for the individual 

cylinders from the length of tubing, it may be 
desirable to fasten, as by spot welding, the out 
wardly-turned flange 3 of the L-shaped foot to 
the adjacent face of the fin with Which the flange 
is in contact. Two such spot welds aremade, one 

i on each side of the point where the sleeve for 
the engine cylinder istobecut of from the length of tubing. 
Instead of Soldering the sleeve sections to the 

engine cylinders they may be shrunk onto the 
cylinders Or welded. High melting point Solder, 
howewer, forms a joint of ample strength and also 
of high heat-conductivity, and is entirely Satis 
factory, particularly with a fin formed of Cop 
pered aluminum, as described. 
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4 
Instead of winding the formed ribbon directly 

from a straight length onto the mandrel I may, 
if desired, particularly if the fin material is hard 
and noteasily bent, employ, a fin-coiling machine 
intermediate the forming rolls 7 and the mandrel, 
to thereby pre-coil the fin into a spiral and there 
after wind the spiral tightly On the mandrel. 
Such pre-coiling machine is shown in U. S. Pat 
ent No. 1,878,233 for pre-coiling a flat ribbon into 
a fin for Subsequent application to a pipe or tube 
asa heatradiating element. Sucha machine may 
with appropriate modification be employed to 
pre-coil a shaped ribbon, and as a modification 
of the present process I may, if desired, pre-coil 
the L-shaped film and then apply the pre-coiled 
fin to the mandrel to thereby form a sleeWe from 
which Sections for application to the cylinder Wall 
may be cut in the manner described. 
In the drawing I have illustrated the mandrel 

as a Solid Shaft of the desired diameter, but if 
desired to facilitate the Withdra Wal of the man 
drel from the sleeve or tube formed by the coil 
ing of the Iribbon, a collapsible mandrel of im 
proved design may be employed. For example, 
the mandrel may be made of three Sections with 
the middle Section slightly tapered S0 that the 
relative axial movement of the middle Section to 
the two outer sections will collapse the mandrel 
suficiently to release the sleeve. 
In carrying out the manufacturing operations 

on a commercial scale it is expedient to manu 
facture the finned sleeves in convenient lengths 
for handling and shipment, for example, ten or 
twelve feet. The labor cost of manufacturing 
these sleeves is quite moderate. The winding ma 

i chines can be operated at about the same speed 
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as the Ordinary fin-Winding machine and require 
practically no attention Other than the removal 
of the finished sleeve, the return of the carriage 
toitsinitial position and the re-attachment of the 
cut of end of the ribbon to the mandrel. 
The sleeve lengths can then be sent to the en 

gine factory where they are cut in sections as 
needed and soldered orotherwise attached to the 
engine cylinders. The finned sleeve may be at 
tached not only to the cylinder proper but also 
to the cylinder portion of the cylinder head, as 
shown in Fig. 7. Also, of course, the sleeve sec 
tions may be applied to other apparatus than 
engine cylinders wherever it is desired to add heat 
transfer surface to a unit having a cylindrical 
Wal?. 

Itwill also be understood that the finned sleeves 
may be made in lengths greater than the length 
of the mandrel by thesimple expedient of collaps 
ing the mandrel when the carriagereaches a point 
near its end and returning the carriage to the 
other end of the mandrel and forming a second 
section of sleeve without cutting of the ribbon. 

It Will be further understood that the method 
may be otherwise modified within the scope of 

| the appended claim. 
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I Clain: 
In the method of forming cylinders for engines 

and the like, the steps which comprise helically 
winding a strip of metal of L-shaped configura 
tion to form a continuous sleeve of indefinite 
length with the foot portions of the L- in contact 
and the upright portions forming a helical fin, 
fastening the foot portions of the L- to contact 
ing portions of the helical fin at spaced points, 
thereafter Cutting the Sleeve Outwardly of and 
adjacent the points of Said fastening to form a 

. i 75 section for attachment to an engine cylinder, and 
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fastening said séction as a unit to the exterior Number Name * - Date 
of an engine cylinder. 1,032925 Miller ------------- July 16, 1912 | 

Wy, M. BUSSE. 3,498,891 Steenstrup -------- June 24, 1924 
1,623766 Way------- -------- Apr. 5, 1927. 
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