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Patented Aug. 10, 1943 2,326,418 

UNITED STATES PATENT office 
METHOD OF ENNING 

William van Amerongen and John N. Boyce, 
Akron, Ohio, assignors to The Technical Cast 
ing & Manufacturing Co., Akron, Ohio, a cor 
poration of ohio 

Application February 28, 1941, serial No. 381,064 
(C. 22-204) 9 Claims. 

This invention relates to heat radiating finning 
for 2Se in heat interchangers and more particu 
larly to a new and improved method of providing 
cylinder barrels of internal combustion engines 
With cooling fins, and to the article produced 
thereby. 

It is among the objects of the present invention 
to provide a new and improved method of pro 
viding a cylinder barrel with finning wherein the 
joint or union between the cylinder wall and the 
fins are of such a character as to provide for an 
effective and efficient fow of heat from the wall 
of the cylinder barrel to the surrounding atmos 
phere. 
A further object of the invention is to provide 

a method of Securing preformed fins made of a 
high heat conducting materiai, such as aluminum, 
to a cylinder barrel composed of a high strength 
material, such as steel, with a joint which is sub 
stantially free of any insulating mediums which 
Would preclude the free fow of heat from the 
Wall of the cylinder barrel to the fins. 
A still further object of the invention is to pro 

vide a cylinder barrel having substantially in 
creased heat dissipating surface area, without un 
duly increasing the weight of the engine member. 
Other objects of the invention, not st; this time 

more particularly enumerated, will become more 
apparent as the nature of the invention is better 
understood from the following detailed descrip 
tion taken in conjunction with the accompany. 
ing drawings, wherein, m 

Figure 1 is a fragmentary side elevational view 
of a cylinder barrel having a plurality of pre 
formed cooling fins mounted on the exterior wall 
thereof, W 

Figure 2 is a sectional view, taken on the line 
2-2 of Figure , 

Figure 3 is an enlarged fragmentary sectional 
view, taken on the line 3-3 of Figure 2, 

Figure 4 is a top plan view of apparatus which 
may be employed in practicing the subject in 
vention, 

Figure 5 is a fragmentary elevational view, 
partly in section, taken on the line 3-5 of Fig 
use (, 

Figure 6 is a fragmentary detail, partly in sec 
tion, taken on the line 3-6 of Figure 4, 

Figure is a fragmentary sectional detail, 
taken on the line - of Figure 5, 

Figure 8 is a detail, taken on the line 8-8 of 
Figure 4, 
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Figure 9 is a sectional view, taken on the line . 
9-3 of Figure 5. 
With reference to Figures 1 to 3, inclusive, of 55 

the drawings, the numeral 5 designates a cyl 
inder barrel of an air-cooled internal combustion 
engine, having the usual hold down flage 66, 
and the usual threads on to which the cylinder 
head (not shown) is threaded and shrunk in the 
usual manner. The outer surface of the barrel 
is provided with a plurality of preformed, rela 
tively thin, cooling fins 8, the inner edge por 
tions of which are embedded in a cast mu?t 9, 
which is bonded to the exterior Wall of the cylin 
der. The joint between the wall of the cylinder 
5 and the muff S is characterized by having 
high thermal conductivity ... therea cross. The 
number, size, and distribution of the fins mount 
ed on the exterior of the barre Wall can be Varied 
to provide sufficient heat dissipating Surface area, 
to meet the desired cooling requirements of the 
particular cylinder barrel. In providing cooling 
fins on a cylinder barrel having a diameter of 
six inches, we have found with fin members 
twenty-five thousandths of an inch in thickness 
and extending outwardly from the barrel about 
one and one-fourth inch and spaced apart a dis 
ance og fifty thousandths of an inch along the 
barre wall, a fifty per cent, increase in cooling 
efficiency over prior types of inned barrels was 
obtained. Although the fin members may be 
made us any suitable metal having high herial 
conductivity, we have found that where the coin 
bination of lightness and rapid heat dissipation 
is an essential element in the finished article, alu 
minum has proven to be most acceptable for the 
fins and the muf 9. m 

More particularly, the new and improved meth 
5 od of the present invention for providing cylinder 

barrels with preformed cooling fins mounted on 
the exterior surface thereof, consists of first 
cleaning and then pickling that portion of the 
exterior surface of the barrel which is to receive 
the fins. Such cleaning and pickling is eOnfined 
to a predetermined portion of the surface of the 
barrel by suitably masking the remaining sur 
face. In cleaning, the barrel is immersed in an 
electrolytic bath containing caustic soda, then 
into a solution of sodium cyanide following which 
it is washed in clear Water. Following the clean 
ing operation, the barrel is pickled in a solution 
of hydrochloric acid and then washed in clear 
water. - 

The cleaned wall portion of the barrel is then 
provided with a coating of a cadmium alloy. In 
applying this coating, the barrel wall is coated 
with a flux consisting of a solution containing 
three parts of Zinc chloride and one part of 
Sodium chloride and then the thus treated barrel 



2 
is immersed in a cadmiumizing bath. The coat 
ing bath may be formed by providing molten 
cadmium in a suitable container under a sur 
face blanket of fluxing material which is pref 
erably zinc chloride. After the bath has been 
SO prepared, sheet nickel is introduced therein 
through the flux in amounts sufficient to yield 
a Cadmium alloy containing approximately 
0.1% to 10% of nickel, although from 1.3% to 
1.75% has been found to be most desirable. Zinc O 
in an amount approximately .05% of the total 
is added to the bath which serves to eliminate 
the tendency of the cadmium to vaporize. The 
cadmiumizing bath is formed substantially as 
disclosed in the patent to Carl E. Swartz, No. 
2,040,282, issued May 12, 1936. It has also been 
found that the addition of tin not exceeding 
five percent to the cadmiumizing bath is helpful 
to prevent subsequent oxidation of coating on 
the cylinder barrel during the casting operation. 
While the barrel is immersed in the cadmium 

bath, it is preferably rotated to insure a suffi 
cient and uniform coating of cadmium alloy on 
the surface thereof. This rotation is continued 
as the barrel is withdrawn from the bath and 
thereafter while the coating is cooling, to pro 
vide a thin and uniform coating, free from dross 
or other extraneous matter. - 
The preformed fins, which may or may not 

have their inner edge portion provided with a 
thin coating of zinc, are assembled in a suitable 
mold and the mold and fins heated to a prede 
termined temperature, preferably between 1000° 
F. and 1086 F. During the time that the 
mold and fins are being heated, the barrel is 
also heated preferably to a temperature of be 
tween 450° E, and 600 F. When the barrel and 
the mold have been heated to the predetermined 
temperatures, the barrel is inserted within the 
mold and the assembly prepared for casting the 
muff. When the barrel is so disposed within the 
mold, the fins carried by the mold are positioned 
in proper spaced relation along the coated por 
tion of the barrel wall. Immediately after the 
barrel has been inserted in the mold, molten 
aluminum at a temperature of between 1300° F. 
and 1450 F. is cast into the cavity defined by 
the inner edge portions of the fins and the barrel 
Wall, completely filling the same. . The molten 
metal may be cast under pressure with certain 
types of apparatus, or it may be cast under 
gravity feed and the mold assembly vibrated or 
rapidly rotated as in centrifugal casting prac 
tice, to insure a solid porosity free muff. . 
The cadmium alloy coating on the wall serves 

to bond the thus formed aluminum muff to the 
barrel, and the edge portions of the fins being 
secured within the muff, a substantially unitary 
structure is provided. The barrel is then re 
moved from the mold and permitted to cool, 
after which it is finished and ready for use. 

5 

20 

25 

30 

40 

45. 

50. 

55 

60 

With reference to Figures 4 to 9, inclusive, of 
the drawings, there is illustrated a form of appa 
ratus which may be used in conjunction with 
the practice of the present invention. This ap 
paratus includes a base 20 having an upstanding 
cylindrical bearing post 2. The bearing post 2 
is adapted to rotatably receive a hollow housing 
member 22 secured to the lower surface of the 
spaced frame members 23. Extending upwardly 
from between the frame members 23 are spaced 
supporting members 24 and 25 which are adapt 
ed to receive thereover the barrel 5 with the 
lower edge resting upon the upper Surface of 
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2,826,418 
the frame members 23. The mold, generally 
indicated by the number 26, is adapted to encase 
the barrel and be supported in proper relative 
position to the Outer surface of the barrel Wall 
by the hold down flange 6 of the barrel. 
The mold 26 is preferably made in quadrants 

27, 28, 29, and 30, which are secured in assembled 
relation by means of bolts 3 extending through 
outwardly extending ears 32 formed on adja 
cent portions of the assembled quadrants. Each 
of the quadrants comprises a vertical arcuate 
wall 33 terminating in inwardly extending 
flanges 34. The lower portion of the arcuate 
Wall 33 is formed with a bottom wall portion 35 
Which terminates in an arcuate wall 36. Ex 
tending outwardly from the wall 36 and formed 
in the bottom Wall portion 35 is a recess 37. 
Each of the quadrants are adapted to receive in 
Stacked relation on the upper surface of the 
bottom wall portion 35 a plurality of spacer 
members 38 which are provided with notched 
peripheral corners adapted to engage the in 
Wardly extending flanges 34 of the wall portion 
33. The fin members are adapted to be posi 
tioned or spaced relative to each other by the 
Spacers 38, the thickness thereof defining the 
distance between adjacent fins when the same 
are Secured to the barre Wall. 
The quadrants are adapted to be supported 

upon the hold down flange. 6 of the cylinder bar 
rel. Each of the quadrants is provided with a 
plate 39 positioned to engage with the peripheral 
Surface of the member 6 and serving to align or 
position the assembled mold 26 with respect to 
the barrel. When the mold 26 with the spacers 
and fins disposed therein is assembled about the 
barrel 5, there is provided a mold cavity 40 about 
that portion of the barrel wall which has been 
previously coated with the wetting metal, the bot 
tom of this mold cavity 40 is in communication 
with the recess 37, the latter serving as a gate 
or runner for supplying molten metal to the mold 
cavity 40. Extending through the quadrant 29 is 
an Orifice 4 which effects communication be. 
tween the runner 37 and the discharge orifice 42 
ofathe sprue 43. 
The Sprue 43 is maintained in proper pouring 

position with respect to the quadrant 29 by means 
of a C-clamp 44, the ends of which engage oppo 
site ends of lug 45 formed integrally with the 
side Wall of the quadrant 29. Cooperating with 
the C-clamp 44 is a shoe 46 engaging the sprue 
3 and a set Screw, 47 for adjusting the relative 

position of the clamp, 44 and shoe 6. Any suit. 
able clamping means may be employed to hold 
the cylinder barrel, mold and fins together dur. 
ing the casting of the muff; for example, a plu 
rality of clamping members 75 which bear upon 
the ring 76 disposed on the top of the mold quad 
rants may be employed. 
Although We have illustrated apparatus where 

in the metal may be poured into the mold Cavity 
40 to form the muff 9 through the sprue by 
gravity feed, where it is preferable, the sprue may 
be dispensed with and the orifice 4 connected to 
the discharge port of any suitable type of pres 
Sure casting device. 

For removing the mold 26 from the barrel, the 
Opposed quadrants 28 and 30 are provided with 
outwardly extending lugs 48 which are adapted 
to receive the free ends of c-shaped bracket 
members 9 which are mounted upon the upper 
end of guiding members 50. The upper end of 
the members are bifurcated to receive the blocks 
5 which are pinned on the ends of adjusting 
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screws 52. The adjusting screws 52 are thread 
edly received in the threaded ends 53 of posts 54 
extending upwardly from the frame member 23. 
Adjustment of the screws 52 is effected by means 
of any suitable Wrench adapted to engage the 
ends 55thereof. The guiding members 50 serve 
to maintain the mold quadrants in a Substan 
tially horizontal position. 
Where gravity pouring is employed, we have 

found that it may be preferable to vibrate or 
rapidly rotate the mold and barrel during the 
casting of the muff to insure a solid porosity-free 
muff. For this purpose there is illustrated, 
mounted on the base 20, adjacent one end of the 
frame 23, mechanism for OScillating or vibrating 
the frame 23 and the assembled mold and barrel 
carried thereby. Such mechanism comprises an 
upstanding post 56 carrying a cylindrical lug 6 
which serves to receive one end of a spring 58, the 
opposing end of which is adapted to engage the 
side wall of the frame 23. On the opposite side 
of the frame 23 and in alignment with the post 
58 is a bearing member 59 which slidably receives 
a horizontally extending shaft 66, one end of 
which seats against a bearing plate 6 carried on 
the frame 23. The opposite end of the shaft 60 
is adapted to engage an eccentric 62 pinned to a 
shaft 63 rotatably supported in a bearing member 
84. The shaft 63 is adapted to be rotated by 
means of a sheave 65 connected to any suitable 
Source of power, not shown. 

Having thus described our invention so that 
those skilled in the art may be able to under 
stand and practice the same, what we desire to 
obtain by Letters Patent is defined in the ap 
pended claims. 
What we claim is: 

3 
cylinder barrel for an air-cooled internal com 
bustion engine with aluminum cooling fins on the 
exterior surface thereof which includes the steps 
of providing that portion of the exterior surface 

0 

3. 5 

i. The method of producing a ferrous metal . 
alloy cylinder barrel for an air-cooled internal 
combustion engine with aluminum cooling fins on 
the exterior Surface thereof which includes the 
steps of providing that portion of the exterior 
surface of the barrel which is to receive the cool 
ing fins with a coating of an alloy consisting of 
cadmium containing from 0.1% to 10% nickel, 

4) 

45 
assembling preformed ring-like aluminum fin 
members in spaced relation with their openings 
in coaxial alignment, within a permanent mold, 
heating said mold to a predetermined tempera 
ture, inserting said barrel into the mold cavity 
defined by the opening in said fin members, and 
then securing the fin members to the barrel by 
casting an aluminum sleeve about the barrel of 
sufficient thickness to embody the inner edge por 
tions of the fin members. 

2. The method of producing a ferrous metal 
alloy cylinder barrel for an air-cooled internal 
combustion engine with aluminum cooling fins 

of the barrel which is to receive the fins with a 
coating of an alloy consisting of from 1.3% to 
1.75% nickel, approximately .05% zinc and the 
balance cadmium, assembling preformed ring 
like aluminum fin members in spaced relation 
with their openings in coaxial alignment within 
a permanent mold, heating said mold to a pre 
determined temperature, inserting said barrel 
into the mold cavity defined by the opening in 
said fin members, and then securing the fin mem 
bers to the barrel by Casting a sleeve about said 
barrel, said sleeve being bonded to the wall of the 
cylinder barrel and having the inner edge por 
tions of the fin members embedded therein. 

4. The method of producing a cylinder barrel 
for an air-cooled internal combustion engine 
with cooling fins on the exterior surface thereof, 
which includes the steps of treating that portion 
of the barrel wall which is to receive the fins with 
a pickling solution and then an alloy consisting of 
cadmium containing from 0.1% to 10% nickel, 
assembling preformed ring-like aluminum fin 
members in spaced relation with their openings 
in coaxial alignment within a permanent mold, 
heating Said barrel and said mold and fins to 
different predetermined temperatures, and then 
inserting the heated barrel into the mold assem 
bly and Securing the fin members to the barrel 
by casting an aluminum sleeve about said barrel, 
said sleeve being bonded to the wall of the cyl 
inder barrel and having the inner edge portions 
of the fin members embedded therein. 

5. The method of producing a ferrous metal 
alloy cylinder barrel for an air-cooled internal 
combustion engine with aluminum cooing fins 
on the exterior surface thereof which includes 
the steps of treating that portion of the barrel 
wall which is to receive the fins with a picking 
Solution and then an alloy consisting of cadmium 
containing from 0.1% to 10% nickel, heating said 
barrel to a predetermined temperature, assemi 
bling preformed ring-like aluminum fin members 
in Spaced relation with their openings in coaxial 

5 5 

or the exterior surface thereof which includes 
the steps of treating that portion of the barrel 
Wall which is to receive the fins with an alloy 
consisting of cadmium containing from 0.1% to 
10% nickel, assembling preformed ring-like alu 
minum fin members in spaced relation with their 
openings in coaxial alignment within a perma 
nent mold, heating said mold to a predetermined 
temperature, inserting said barrel into the mold 

60 
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cavity defined by the opening in Said fin men- . 
bers, securing the fin members to the barrel by 
casting an aluminum sleeve about Said barrel, 
and vibrating the mold during the casting of the 
metal, said sleeve being bonded to the Wall of the 
cylinder barrel and having the inner edge por 
tions of the fin members embedded therein. 

3. The method of producing a ferrous metal 75 

alignment within a permanent mold, heating said 
mold to a predetermined temperature, inserting 
said barrel into the mold cavity defined by the 
Opening in Said fin members, securing the fin 
members to the barrel by casting an aluminum 
sleeve about said barrel, and vibrating the mold 
during the casting of the sleeve, said sleeve being 

5 bonded to the wall of the cylinder barrel and 
having the inner edge portions' of the fin mem 
bers embedded therein. 

6. The method of producing a ferrous metal 
alloy cylinder barrel for an air-cooled internal 
combustion engine with aluminum cooling fins 
on a portion of the exterior surface thereof, 
which includes the steps of pickling that portion 
of the exterior surface of the barrel which is to 
receive the fins, coating said portion with an al 
loy consisting of from 1.3% to 1.75% nickel, ap 
proximately .05% zinc and the balance cadmium, 
assembling preformed ring-like aluminum fin 
members in spaced relation with their openings 
in coaxial alignment within a permanent, mold, 
heating said mold to a predetermined temper 
ature, inserting said barrel into the mold cavity 
defined by the opening in said fin members, se 
curing the fin members to the barrel by casting 
an aluminum sleeve about/said barrel, and vi. 
brating the mold during the casting of the sleeve, 



4. 
said sleeve being bonded to the wall of the cyl 
inder barrel and having the inner edge portions 
of the fin members embedded therein. 

7. The method of producing a ferrous metal 
alloy cylinder barrel for an air-cooled internal 
combustion engine with aluminum cooling fins 
on the exterior surface thereof, which includes 
the steps of pickling that portion of the exterior 
surface of the barrel which is to receive the fins, 
coating said portion with an alloy consisting of 
from 1.3% to 1.75% nickel, approximately .05% 
Zinc and the balance cadmium, heating said bar 
rel to a predetermined temperature, assembling 
preformed ring-like aluminum fin members in 
spaced relation with their openings in coaxial 
alignment within a permanent mold, heating 
said mold to a predetermined different temper 
ature, inserting said barrel into the mold cavity 
defined by the opening in Said fin members, and 
then Securing the fin members to the barrel by 
casting an aluminum sleeve about said barrel, 
said sleeve being bonded to the wall of the cyl 
inder barrel and having the inner edge portions 
of the fin members embedded therein. 

8. A method of producing a ferrous metal cyl 
inder barrel for an air-cooled internal combus 
tion engine With aluminum cooling fins on the 
exterior surface thereof, which includes the steps 
of providing that portion of the exterior surface 
of the barrel which is to receive the cooling fins 
With a coating of an alloy consisting of cad 
mium containing from 0.1% to 10% nickel, heat 
in Said barrel to a predetermined temperature, 
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2,826,418 
assembling preformed ring-like aluminum fin 
members with their openings in coaxial align 
ment in a permanent mold and heating the as 
sembled mold and fins to a temperature of be 
tween 1000°F. and 1060° F., assembling said 
barrel within said mold, securing the fin mem 
bers to the barrel by casting molten aluminum 
into the cavity defined by the barrel wall and 
the inner edge portions of the fins, and vibrating 
the mold during the casting of the metal. 

9. The method of producing a ferrous metal 
cylinder barrel for an air-cooled internal Com 
bustion engine with aluminum cooling flns on 
the exterior Surface thereof, which includes the 
steps of providing that portion of the exterior 
surface of the barrel which is to receive the cool 
ing fins With a coating of an alloy Consisting of 
cadmium containing from 0.1% to 10% nickel, 
heating said coated barrel to a temperature of 
between 450° F. and 600 F., assembling pre 
formed ring-like aluminum fin members with . 
their openings in coaxial alignment in a perma 
nent moid and heating the assembled mold and 
fins to a temperature of between 1000 F. and 
1060 F., assembling said barrel within said mold 
While at said temperatures, and then casting 
molten aluminum into the cavity defined by the 
barrel wall and the inner edge portions of the 
fin members, and vibrating the mold during the 
casting of the metal, thereby bonding the pre 
formed fins to the wall of the cylinder barrel. 

WILLIAM WAN AMERONGEN, 
JOHN N. BOYCE. 


