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i RADIATOR. 

Application filed December 8, 1923. serial No. 678,107. 
This invention relates to an improvement 

in radiators or coolers, and more particularly 
to radiators of the ribbon type commonly 

. , used in automobiles, trucks, tractors or other 
5 automotive vehicles for cooling the engine 

therein, which radiators are provided with 
vertical water conduits and horizontal air 
conduits, the air which passes through the 
latter actingto cool the waterin the former. 
The primary object of this inventionisto 

provide a radiator of this type in which the 
various elements affecting and influencing 

10 

the exchange of heat between the air and the 
waterare somanipulated and arranged that 
the cooling capacity per unit surface of the 
radiator is greatly increased while the cost 
of manufacturing and assembling the differ 
ent units is reduced, whereby it is possible to 
produce a smaller radiator having the same 
cooling capacity as a larger radiator of th 
type now known and used. 

Another object of this invention isto pro 
vide in a radiator of this type a water con 
duit which permits the circulation of the 
water through the radiator at high speed, 
and at the same time createsturbulence in 
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the flow of water orother cooling medium, 
and also in the flow for the air. 
A further object of this invention is to 

3 

which can be quickly and easily assembled 
and will rigidly withstand strains which 
mav be : to it in any direction. 

ther objects will appear from a consider 
i 35 

the drawings which forma part thereof, and 
in which 

Fig. 1 is a transverse section of a portion 
of a radiator embodying this invention talken 

40 along the line 1-1 of Fig. 2; 
Fig. 2 is a horizontal section taken along 

the line 2-2 of Fig. 1; 
Fig. 3 is a front elevation of a portion of 

a radiator embodying this invention; 
Fig. 4 is a side elevation of one type of 

wallstrip that might be employed as one of 
the elements of this radiator; 

Fig. 5 is a similar view of one of the sepa 
rator strips that might be employed; and 

Fig. 6 is a section of a water conduit taken 
along the line 6-6 of Fig. 2. 

It is well known that the efficiency of a 
radiator of this type depends upon the speed 
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provide in a radiator of this type a core 

ation of the following specification and of 

of circulation and turbulence of the water 
and the velocity and turbulence of the air. 5b 
This efficiency increases up to a certain point, 
beyond which it is not materially affected 
by the increase in the rate of circulation or 
turbulence of the water, or the velocity and 
turbulence of the air, since the creation of 60 
the turbulence requires an expenditure of en 
ergy and the advantage resulting therefrom 
will eventually be more than counteracted 
by the amount of energy expended. Amere 
increase in the rate of circulation only of the G5 
water is not in itself sufficient to provide an 
efficient radiator, and it is essential that the 
water be given a certain amount of turbu 
lence. , , 

Also for agiven mass flow of air a certain 70 
amount of turbulence therein is essential for 
the greatest efficiency of the radiator. 
Thus we are presented with the problem of 

R: air and water conduits having as igh a permeability or as low a resistance as 
possible, but at the same time having the 
properamount of turbulence in both, sothat 
the maximum capacity of heat exchange can 
be secured. 

Referring to the drawings, the reference 
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numeral 10 is employed to designate one 
form of radiator core embodying this inven tion. This radiator comprises pairs of ver 
tical wall strips 11-12 forming vertical wa 
ter conduits 13 and separator strips 14 suit- 85 
ably arranged between the water conduits to 
provide a plurality of horizontal air con 
duits 15. In the present instance, two sets of 
separator plates 14 are provided between 
each pair of water courses, and these strips 
are of such formation that they provide three 
vertically arranged tiers of airconduits 15°, 
15 and 15º. i: 
The wall strips 11 and 12 are the same in 

construction andare, formed of corrugated 
metal of a zigzag conformation having a se 
ries of parallel transverse equally spaced 
angles 16, extending from one edge to the 
other. Midway between each pair of angles 
16 are formed along each edge angular off 
sets 17faced in the opposite direction so that 
when the radiator coreis viewed from either 
front or rear,.it has a true zig-zag appear 
ance. (See Fig. 3.) . ''' 
Between each pair of angles 16 and inter 

mediate and in alinement with the offsets 17 
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I claimas new and for which I desire pro 
tection by Letters Patentis: 

1. A radiator including in combinaton a 
plurality of water conduits each composed 
of two wall strips of zigzag conformation, 
each strip having on one face parallel trans 
verse angles extending from one side to the 
other and on the other face at each side of 
the strip angular offsets equallyspaced be 
tween said angles and facing in the opposite 
direction thereto and a plurality of hori 
zontal air conduits each composed of separa 
tor strips of zigzag conformation and said 
wall strips, the face of said separator strips 
adiacent saidwall strips having parallel 
transverse angles extending from one side to 
the other in which anglesare formed return 
bends which receive the angles of said wall strips. 

2. A radiator including in combinaton a 
plurality of water conduits each composed of 
two wall strips of zigzag conformation, each 
having on one face parallel transverse angles 
extending from oneside to the otherandon 
the otherface at each side of the strip angu-- 
lar offsets equally spaced between said angles 
and facing in the opposite direction thereto, 
said strips being assembled with the offsets 
of one nésted in the angles of the other and 
a plurality of horizontal air conduits each composed of separator strips of zigzag con 
formation and said wallstrips, the face 
of said separator strips adiacent said wall 
strips having paralleltransverse angles ex 

i tending from oneside to the other in which 
anglesare formed return bends which re 
ceive the angles of saidwall strips. 

3. A radiator including a plurality of 
water conduits each composed of two wall 
strips of zigzag conformation the outer faces 
of each pair of strips having parallel trans 
verse angles extending from one side to the 
other and rounded depressions arranged in 
vertical and horizontal rows to form unin 
terrupted channels to reduce the resistance to 
the flow of water due to the zigzag con 
formation of the strips and a plurality of 
air conduits formedadjacent each water 
conduit by a plurality of separator strips 
each separator strip being in contact with 
the adjacent wall strip fromone side to the 
other along the parallel transverse angles, 
said separatoristrips having bosses which 
projectinto said air conduits and increase 

the turbulence of the air passing there through. 
4. A radiator including in combination a 
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plurality of water conduits each composed of 
two strips of zigzag conformation, each strip 
having on one face parallel transverse angles 
and on the other face angular offsets equally 
spaced between said angles and facing in the 
opposite direction thereto, and spacers in 
termediate said offsets, the portions of said 
strips between said spacers and offsets being provided with rounded depressions arranged 
to form uninterrupted channels which re 
duce the resistance to the flow of, water 
thrºugh the conduits. 

5. radiator including in combination a 
plurality of water conduits each composed of 
two strips of zigzag conformation each hav 
ing onone face parallel transverse angles 
and on the other face angular offsets equally 
spaced between said angles and facing in the 
opposite direction thereto, and spacers inter 
mediate said offsets, the portions of said 
strips between said spacers and offsets being 
provided with rounded depressions arranged 
to form uninterrupted channels which re 
duce the resistance to the flow of water 
through the conduits, and separator strips 
forming with said first named strips a plu 
rality of air conduits into which saidde pressions extend. 

6. A radiator including in combination a 
plurality of water conduits each composed 
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of two strips of zigzag conformation each 
having on one faceparallel transverse angles 
and on the other face angular offsets equal 90 
ly spaced between said angles and facing in 
the opposite direction thereto, and spacers 
intermediate said offsets, the portions of said 
strips between said spacers and offsets being 
provided with rounded depressions arranged 
to form direct uninterrupted channels which 
reduce the resistance to the flow of water 
through the conduits, separator strips form 
ing with said first named strips a plurality 
ofair conduits into which said depressions 
extend, and bosses on said separator strips 
projecting into said air conduits to coact 
with said depressions and increase the turbu 
lence of the air passing therethrough. 
In testimony whereof I have affixed my signature. 

NICHOLAS DIAMANT. 
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