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To all whom it may concern: 
Be it known that I, JAMEs W. McFAR 

LAND, a citizen of the United States, resid 
ing at Los Angeles, in the county of Los 

5 Angeles and State of California, have in 
vented new and useful Improvements in Ra 
diators, of which the following is a specifi 
cation. 
This invention relates to a radiator and 

10 particularly pertains to an improved con 
struction of the water cells, and means for 
Securing the cells in relation to each other. 

It is an object of this invention to con 
struct a radiator of the cellular type which 

15 is provided with water circulating cells of a 
simple and improved construction which in 
sures that they may be readily assembled to 
form the completed radiator and that they 
may be made from an element formed with 

20 a single set of dies. 
Another object of this invention is to pro 

vide a radiator having water cells which 
allow a free circulation of water there 
through and subject it to the cooling action 

25 of the atmosphere and which is so construct 
ed that there are no sharp corners or nar 
row crevices within the cells which might 
gather sediment or become corroded, or sub ject to breakage. 
Another object is to provide the cellular 

sections of the radiator with a construction 
which will allow them to be readily sealed 
in a Water tight manner. 
... Another object is to provide the water. 

85 cell section with connecting members which 
secure them together and will insure that 
the radiating surface of each cell will be ex 
posed to the cooling effect of the atmosphere 
and that an unobstructed path of travel will 

40 be established through the radiator and be 
tween the cells. 
Another object is to provide the connect 

ing members with flexibility so that the ad 
jacent water cell sections may be adjustably 

45 spaced in relation to each other and in this 
manner allow the proportion of air circula 
tion and the water circulation to be indi 
vidually determined according to the re 
quirement of the engine for which the ra 

50 diator is provided. 
it is a further object to provide the ra. 

diator of the above construction which is 
simpie in its method of manufacias's, ex 
tremely light in weight, 3.nd ray be assem 

55 bled and repaired without difficulty. 
A further object, is to provide a radiator 
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construction which permits single sections 
of water cells to be removed and replaced 
Without mutilation of any of the remaining 
C.S. 

Other objects will appear hereinafter. 
The invention is illustrated, by way of ex anple, in the accompanying drawings in 

which : 
Figure 1 is a view in front elevation of a 

radiator constructed according to the pres 
ent invention. 

Fig. 2 is an enlarged view in detail illus 
trating a pair of adjacent water cell units 
and the flexible connecting element therebe 
tween, and also shows a part broken away 
to disclose the cell formation. 

Fig. 8 is a view in end elevation of a por 
tion of the connecting element. 

Fig. 4 is a view in side elevation of the 
elements shown in Fig. 3. 

Fig. 5 is a view in elevation of a portion 
of one of the water circulating units and 
further illustrates disposition of the con necting elements thereupon. 
Fig.6 is a view similar to a view shown 

in Fig. 2 and illustrates the manner in 
which the Water circulating elements may 
be compressed in relation to each other. 

Fig. 7 is a view in plan illustrating in a 
fragmentary manner the arrangement of the 
water circulating units, and the connecting 
elements to form a radiator of the W type. Referring more particularly to the draw 
ings, 10 indicates a radiator housing which 
is adapted to inclose and support, a series of 
water circulating units 11 which are verti 
cally disposed and are adapted to lie para 
lel to each other. These units are formed 
from a single strip of metal which is folded 
upon itself to form a circulating passage 
way 12 which may also be termed a water 
cell. The blank from which the units are 
formed is made with a series of outwardly 
extending corrugations 14 which lie parai 
lel to each other and are spaced a uniform 
distance apart, an arcuate wall 15 inter 
venes between the corrugatio. 4 and the 
corners formed by the corrugations and the 
walls are all rounded so that there will be 
no opportunity for water pockets or corro 
sion within the celis. When the unisis 4. 
are constructed the blank is folded so that, 
the corrugations extend outwardly and in 
staggered relation to each other and upon 
opposite sides of the element, thus causing 
the 33rcuate w8, 15 to occur opposite the 
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corrugation 14. This arrangement forms a 
sinuous path of travel for the water as it 
circulates through the unit. The opposite 
ends of the walls 15 are straight, and when 
brought together will lie against each other 
and may thus be easily soldered to form a 
water tight passageway between the oppo 
site walls of the unit. - 
The assembled water circulating units 

are positioned in parallel relation to each 
other and are so arranged that the corruga 
tions upon the sides of the units will be in 
terposed in staggered relation to each other 
so that connecting strips 16 may be soldered 
to these corrugations and permit the units 
to be yieldably united. These strips are 
formed of some flexible material and are 
sinuous in their formation, thus allowing 
the corrugation walls to be alternately se 
cured, thereto and mounted within depres 
sions 17, and 18 formed upon the oppositely 
disposed bends of the strips. As shown in 
Fig. 2 this will space the units apart from 
each other in a flexible and uniform man 
ner. 

It is sometimes found that the radiation 
provided for an engine is not sufficient to 
accommodate the demands placed upon it 
and in such a case it is desirable to in 
crease the circulating capacity of the radi 
ator without enlarging the housing within 
which the units are mounted. This require 
ment is met by the flexibility of the con 
necting strip 16 which may be bent as 
shown in Fig. 6 of the drawings to permit 
the Water circulating units to be placed in 
closer relation to each other than they are 
normally, as shown in Fig. 2; in this man 
ner considerable added space is provided and 
more units may be added as required. 

In forming a radiator of the V type it is 
necessary to construct the connecting strips 
19 in an offset manner thus permitting the 
water circulating units to be placed paral 
lel to each other and each slightly in ad 
vance to each other to conform to the V 
shape housing. 

In the formation of this radiator the 
strips 11 are first run through a die and 
formed with the corrugations 14 and the . 
arcuate intervening walls 15. After the 
blanks have thus been acted upon they are 
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folded upon each other to form the units 
11 as clearly shown in Fig. 2 of the draw 
ings. This provides a circulating passage 
12 for the water as will be readily under 
stood. The separate units are then soldered 
along their edges in a water tight manner, 
and are thereafter soldered to the strips 16. 
This forms a completed radiator which may 
be placed within its housing 10 and there 
arranged to be provided with water and 
circulation thereof. In case the assembled 
radiator is too wide for the housing the 
units may be forced toward each other as 
the strips 16 collapse. 

It will thus be seen that the radiator here 
provided is simple in construction, is 
formed of few component parts and is eas 
ily adapted to various width radiator hous 
ings. 
I claim: 
1. A radiator core for internal combus 

tion engines, comprising, a series of paral 
lel water circulating units, and means 
whereby said units may be flexibly disposed 
in adjustable relation to each other. . 

2. A radiator core for internal combus 
tion engines, comprising, parallel water 
circulating units, and flexible strips inter 
posed between said units whereby the units 
may be adjustably disposed in relation to 
each other. 

3. A radiator core for internal combus 
tion engines, comprising, a series of water 
circulating units disposed in parallel rela 
tion to each other, and flexible strips dis 
posed at opposite edges of the units and 
adapted to so space the units that the space 
between the units may be varied. 

4. A radiator core for internal combus 
tion engines, comprising, a series of paral 
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lel water circulating units having oppo 
sitely and alternately disposed corrugations 
formed in the walls of said units and adapt 
ed to extend outwardly therefrom, convexed 
wall portions intermediate said corruga 
tions, sinuous flexible strips Secured along 
the opposite edges and between adjacent 
units whereby the units may be flexibly 
held in adjustable relation to each other. 
In testimony whereof I have signed my 

name to this specification. 
JAMES W. McFARLAND. 
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