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T 0 all whom it mag/concern: ' 
Be it known that I, RUSSELL C. JoNEs, a 

citizen of the United States, residing at 
Bronxville, in the’ county of Westchester 
and State of New York, have invented cer 
tain new and useful Improvements in Oil 
Coolers; and. I do hereby declare thefol 
lowing to be a full, clear, and exact descrip 
tion of the invention, such as will enable 
others skilled in the art to which it apper-. 
tains to make and use the same. _ _ 
This invention relates to liquid. coollng 

' apparatus and has for its object to provide 
an apparatus for facilitating the exchange 
of heat from one liquid in circulation to an- a 
other, the invention being particularly ap_ 
plicable to the-cooling of lubricatlng 011 in 
circulation‘ through engines or similar ma 

It, has heretofore been necessary to thor 
oughly agitate lubricating oil in its passage 
through a cooling apparatus for the reason 
that the oil has a tendency to form a'?lm 
on the cooled surfaces over which it is cir 
culated, and as the ?lm of oil is a poor con 
ductor of heat it acts ‘in effect to insulate 
that part of the cooling surface on which 
the ?lm forms, and virtually destroy its 
usefulness. If the oil is su?iciently agitated, 
the ?lm-forming tendency ‘is materially 
lessened, and the most successful coolers 
heretofore have been those in which the wa 
ter or other cooling liquid is circulated 
through the tubes of the cooler and oil is 
circulated in the shell or other container 
where it is more or less agitated bypassing 
over the tubes. ' 

I have found, however, that‘superior cool 
ing effects may be hadiwith coolers in which 
the oil or other liquid to be cooled is circu 
lated through the tubes and the cooling liq 
uid is circulated through the shell by usin 
a novel tube design constructed to be sel i 
cleaning, that is to say, so constructed that 
the ?ow ‘of the oil through the tube serves 
to clean off the 'oil as it attempts to thicken ' 
on the surface of the tube. . 
.My improved tube construction is par 

ticularly advantageous when used in'the U 
tube form of cooler in which the tubes are 
bent to U-shape and both ends of the tube 
supported in a single header in the cooler 
shell with the intermediate portion of the 

tion is'conce'rn'ed} ‘ _ _ l _ In salddrawingsvFigure ‘1 is a vhorizontal " 

construction a muclijgreater'rigidity of the 
tube in proportlonrto .it's'Y-‘length 'an'd'weight 
is secured, so that‘ interiorl'supports for the, 
curved ends of the“ tubes maybe entirely 
dispensed with, - ' 1' - ' ~ I 

In my ‘co-pending applic'atio'mfser. No. 
259,797 ?led concurrently’ herewith, I have 
described various modi?cations whereby the 
tubes are self-cleaning in} the manner de 
scribed, and any of the tubedesi'gns shown ' I 

66, ‘ in that application-‘may be 3 loyed in the 
U-type construction, butthev OI-m 10f tube-5: 

' tube unsupported. .LWith mytube ' 
55 

60 

herein shown andfd'escribed "has peculiar; -, 
advantages v1n ‘the U+tube cooler and it is 1 
‘with suchty'pe ofrooler'that this 'applica¢ , 

sectional viewfshowing the‘ arrangementi‘of 
the tubes in the-cooler; Fig. 2is1a ,' 1' U 
tlon on line 2-—-2 of Fi . 1; Fig.3‘, ' "‘i 
spectlve view of one o the tubes; Fig.4'is 
a vertical longitudinal section of a, cooler‘ 

" havlng a modi?ed form of tube; Fig; 5 is a 
perspective view. of the tube employed in the 
cooler shown in Fig. 4;’ and Fig. 6 is a 
perspective view of a further modi?cation 
of the tube which maybe emplo ed with ad» 
vantage in the cooler shown in ig._ 4. 

80 

Referring to the drawings, particularly ‘ 
Figs. 1, 2 and 3, 1 indicates the shell of the 
cooler herein shown as of the ordinary sub 
stantially cylindrical construction open at 
each end and provided with inlet and out 
let passages 2‘ and 3 for the heat-absorbing 
?uid. The ?uid used to absorb the heat 
from the oil is .usually'water and it will be 
understood that water in su?icient quantity 
will'be freely circulated through the shell, 
entering the inlet passage 2, passing around 
the interior middle ba?le 4 and thence 
through the exit passage 3 by means of a 
suitable circulating pump or other appara= 
tus, not shown. 
The tubes 5 are-wholly supported‘ in a 

header or tube plate 6, the tube being ex 
panded or otherwise secured in‘ the tube 
plate 6 in any approved manner. The tube 
plate 6 is attached to the end of the shell 
by means of a feed drum 8 which is clamped 
to the back of the plate by suitable bolts 9. 
The feed drum is divided into two compart 
ments 7 and 11, respectively, by means of a, 
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middle web or diaphra m 10 which ‘is 
clamped against the tu e plate by the 
bolts 9. 7 
Each of the tubes 5 is bent to U-shape 

and is arran ed in the shell with one leg at 
one side of t e ba?ie‘plate 4 and the other’ 
leg at the other side in the usual manner, 
so that one end of each of the tubes is con 

. nected to the compartment '7 of the ‘feed, 
drum while the other ends‘ of the tubes are 
connectedto the compartment 11, thelpre 
ferred arrangement being such that the 
cooling’liquid ?ows in the opposite direc 
tion to the liquid being cooled, after the 
manner of a counter-current heater. 
The tubes employed in my improved cooler 

are not round, as heretofore employed, but 
are ?attened and may be formed by taking 
an ordinary round tube - and. running it 
through rollers so as to ?atten it through 
its entire len h except at its ends to ap 
proximately t e cross section shown in Fig. 
2, the ends of the tubes being left round so 
that they may be attached to the tube plate 
by the ordinary-methods now in use. , ' 

It will be understood that in the cooler 
' shown. in Figs. land 2, the ba?ie plate 4 

'30 

85 

40 

45 

5 5. 

60 

side. - ' - ~ , v 

‘ The tube of this design forms an ex-. 

is arranged‘ vertically in the shell instead 
of horizontally and that the tubesare curved 
with one ?at face on the inside of the‘ bend, ' 
in which direction the tubes can; be bent 
_much more readily than roundtubes, and 
with muchless stress of the metal as will bev 
obvious, The two legs of the tube are at-_ 
tached to the tube plate 6 in a substantially 
horizontal plane so that the long diameter 
of the tube cross section extends vertically, 
or, in other words, the tubes are arran ed 

' edgewise in the shell, in which position t ey . ~ 
are much more rigid than ordinary round 
tubes and have much greater strength-to 
'resist‘sagging'at the unsupported interme 
diate portions. By‘ this arrangement‘ tubes 
vmuch ‘longer in proportion to their cross 
sectional area than heretofore employed may , 
be safely used, thereby giving a longer path 
to the oil with a consequent'greater degree 
of cooling for the same temperature differ 
ence and rate of'?ow; _ ' , 

In Fig. 4 I have shown a modi?cation of 
the cooler in which the tube shown in Fig. 
5 is employed. .As here shown, the tubes?)1 
have the ?at faces of their two legs in the 
same plane and are arranged in the shell 
with one leg vertically over the other.- In 
this form of the cooler the‘shell is divided 
into two compartments by a horizontal 
ba?le, as indicated in Fig. 2, so that all the 
tubes have one end attached to the tube plate 

-- at one sideof the 'ba?le and their other'ends 
the tube plate at the other; all attached to 

I ceedingly rigid structure and is'particularly 
65 advantageous where extra long tubes‘ areto 

1,356,980’ 
be used." The tube may be formed advanta— 
geously by ?rst bending the round tube to 
U-shape and then ?attening all of the tube 
except the short lengths'at the ends which 
are inserted in the tube plate; 

The'tube 5',’ shown in Fig. 6 is‘ closely 
70' 

similar to the tube 5‘1 andis to be arranged . 
in the same way in the/shell. . This tube has ' 
its straight portions ?attened in the same 
manner as the legs of tube 5“ but the inter 
mediate curved portion is left round. These 

75 

tubes may be conveniently made by ?atten-1 ~' . 
ing a round tube at two different points “in 
its length and then bending the tube at the 
intermediate portion which is left round. ' 

is reduced, thereby increasin -_the velocity 
ofthe oil in passing through tgeftube sov that 
the moving‘ __oil stream scours the surface vof 
the tube, ' removin any oil; tending vto con 

"geal and adhere t 'eretou- Any appreciable‘ 
‘ congealing of the oil on the surface ofthe 
tube-will, due to the‘ short distance between 
the opposite walls {ofthe tube, tend to ob 
struct the'tube,;so thatthe force of the mov 
ing stream through the tube will wash the 
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7 By ?attening the _tubein themanner de- . ‘ 
1 scribed'the crosssectional area of the ‘tube 

85 ' 

?lm away, A ?lmfofdcongealed oil of the 
same thickness on'a'round tube would have . 
‘little ‘effect on _thebore oft‘he tube and would 

" not be washed off unless "the velocity of the 
oil 'wasso ‘high as‘ to be but little cooled in 
‘its, passage through. the“ same length of tube.. 

' Also, with; the ?uid in a thin stream, the 
entire volume'of oil-is in close proximity to 
the surface of the tube during its passage 
through the cooler, thereby effecting 
uniform and rapid cooling’ of the oil. . 

It will of course be understood that the 
shell construction selected for illustration is 
by way of example only and that the inven 
tion is not to be considered limited in any 
sense thereto. . 

It will also be understood that the tube 
construction and its arrangement within the 

' shell may be varied without de arting from 
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the spirit of the invention as _ e?ned in the 

appended claims. v 
' claim: I ' a 

1. ‘In an apparatus for effecting the (an 
change of heat from. one ?uid to another, 

115 

the combination of a shell or vessel for one ' 
of the ?uids, tubes for the other ?uid, said. 
tubes being ?attened to brin the opposite 
walls close together to form't e circulating 
?uidinto a thin streamrwith all parts in 
close proximity to the tube walls, said tubes 
being of U-shape and arrangedfwith'the 
long axis- of thelr'crosssectionina' vertical . r 

2. In an apparatus for. effecting the ex- - 
. change of heat from one?uid to another, the, 

plane. 

combination of a 'shellQor, vessel for oneof 
the ?uids, tubes forthe other ?uid, said tubes 
being, ?attened throughout the major por-r'lto'i 
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tion of their length to bring the opposite 
walls close together to form the circulating 
?uid into a thin‘ stream with all parts in 
close proximity to the tube walls, said tubes 
being of U-shape with the ?at faces of their 
two straight portions in the same plane and 
supported in the shell with the two legs of 
the' U in substantially the same vertical 

' plane. 

3. In an apparatus for effecting the ex 
change of heat from one ?uid to another, the 
combination of a shell or vessel for one of ' 
the ?uids, tubes for the other ?uid, saidtubes 
having end portions of circular cross sec-l 

8 

tion, an intermediate portion of a perimeter 
substantially equal to the circumference of 
the end portions but flattened to bring the 
opposite walls close together to form the 
circulating ?uid into a thin stream with all 
parts in close proximity to the tube walls, 
said tubes being of U-shape with ‘the ?at 
faces of their two straight portions in the 
same plane and supported in the shell with 
the two legs of the U in substantially the 
same vertical plane. 
In testimony whereof I a?‘ix my signature. 

RUSSELL C. JONES. 
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