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70 (tll ?bh0?m, it ?mdgy c0?nc?r'm: 
Be it known : that I WIRGINIUS J. MAYo, 

:? (?:itizen) of the United States, residing at 
New HaW'en, NeW Haven county, State of 

.5 Comme('ticut, have imwented certain meW and 
t useful InaprOwelments in IRadiator Construc 
tion, of which the following is a full, clear', 
and exact des('ription. ... 

'. My invention relates to a 'new and im 
40 |p1'owed I'a(liator construction. ?und this case 

is a divisi()la fr()m} }my ·C0-pending applica 
{ion, Serial No. 4{)8.54}, filed May 3rd, 1000. 
The obje('t of the in wention is to prOwid(' 

?? si1??ple, yet st1'ong and du1':?ble construc 
i 5 {ion fo1' the effectiwe (ooling of fluids, the 

20 

2* interior of the feeding chamber. 

('()!mplete'(l structure being of particular 
utiiity when used in connection with a 
W':? te1' ('Ooling System for cooling internal 
('oilibustion engines. ~ 

In the ac('ompanying drawings, Figure 1 
is a m'e:? I' elevation partly in section of · a 
('01}}plete radiator' constructedl , to emb()(ly 
unny inYention. R'ig. 1* is a wertical Sec 
tion on the line 1“-1*, ifig. 1 showing the 

Fig. 2 is 
an edge wiew of a detail. Fig. 8 is an end 
wriew of What I will ter'im one unit of the 
'a (liator' * houleycomb ''. I'ig. 8* is a simi 
la 1’ wiew of a modification. Fig. 4 is a 

é0 front elevation of p:an'{ of the r':udiator 
`' lnOneyconub '', tlh( same being rel:? tively en 
larged, and beilag brok(?m a W:?y fat cert:?ian 
|points. I'ig. ? is a Section (on the liime 5-ð, 
['ig. 4. R'ig. 6 is :? to]]) | plan wi('w' Of ?? 

*° group of I':tdiator units before completion, 
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lo()king d()W in thr()ugh th(? Water paSSages 
" between the Same. ~ 

1 indicat(*s :? (?:asing (of any suit:able form 
:aaa(l una:uterial, tlhe Same ('Oinstituting in ef 
fe('t tlh( }}1:him fr':um(? ; 2 is ? fee(ling' ('lh:amber' 
locat('({ i11 the upper part ()f the easing. 1 
and int() Which flows the Wate1' to be cooled. 

} is the supply pipe of a Water cooling 
$W'stem. · · · · · 

4 is :? (listributer chambeq': 'lh:a wilag large 
I] tmber of pe1'for'ations 5-??? therein. said 
(distril)ut(']' Op('t':ating to distril)tute the W:hter' 
evenly to the up])or einds of the 
wh('rein the Wate]]' is cooled.' '? 

(}, is an imlet pipe provided at the top_for" 
the purpose of .])ermitting the Water cooling 
system to be filled With Water. '; 

't is a ca}) for the pipe (6. ~ 
8 is an overflow and went pim)e which pref 

erably extends partially up into the pipe 6, 

the lower end passing out through the wall 
of the radiator at amy suitable point, and 
T^referably leading down to a point mear the 
bottom. This went pine ft tranishes an out 
let or . Overflow in the event an excessive 
amount Of water is poured into the tradi 
ator and it also furnishes a went for anw 
Steam Which might accumulate in the event 
the Water is owerheated, as by overheating 
the engine. '' 

$) is a draining chamber Snaced a part from 
the feeding chamber 2 bw suitable partitions. 

10 is_an outlet pipe constituting part of 
the cooling system and which amay commect 
the draining (*hamber' 9 With the jacket of 
fun engine. ~ 
The radiator element proper, or * homey 

comb ? (the construction of which will be 
hereim:after described) connects the feeding 
elhalanber 2 with the draining or the receiv'- 
ing chamber 9, and includes a multitude of 
straight unobstructed upright fluid passages 
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downr through which the fluid to be cooled '' 
is permitted to freely floW. The Walls of 
these Water passages are made extremely 
thin and are separated by horizontal air 
passages running fore and " aft through the 
}':adiator, whereby said' Walls may be effec 
tively cooled to in turn cool the Water` paSS 
.ing down between them. 
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In H'ig. 1 I have shown four tiers or " 

blockS · of assembled radiator units, each 
block being Separated by preference, in Such 
a Way as to provide three horizontally ar 
ranged Water paSSages communicating With 
all the wertical passages. The number of 
tiers of assembled units is immaterial in a 
broad Sense, although for the purpose of 
manufacture, aind in certain practice, it is 
prefer able that there should be two or more 
spaced tier's depending upon the size and the 
particular use of the radiator. Each radiator 
'block is made up of a number of units 
11---11, a single unit being shoWn in Fig. 8. 
A unit is for'ined by taking a strip of thin 
metal of suitable length, and width, and first, 
pI'Owiding therein a "number of plaits. These 
plaits may be formed by Such a machine as 
set forth in my co-pending ' application, 
Serial No. 486.900. In operation-this ma 
chine manipulates a strip of metal step by 
step in the manner shown in Fig. 2, wherein 
a slight. U-shaped bend, as shown at the left 

| of said figure is first formed. The next; 

100 

05 

bend to the right is V-shaped, while the next 110 

  



·bend to , the right, though W-shaped, is 
sharper than the former. When the metal is 
in this condition, the Walls of the sharper 
W-shaped bend are pressed tightly. together 
to form a closed plait, as shown by the two 

` plaits at the right'hand end of Fig.' 2. The 

?? 10 

.. itself, as shown at the le 
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importance of tightly closing the plaits. Will 
later be explained. · ? ~ ~ 

* When a · strip ' of metal of the proper 
length is prowided with a sufficient number 
of closed plaits, said strip is bent back_upon 

hand end of F'ig. 
8, so as to bring the plaits into alternate reg 
istry, the edge · of each plait on one Wall 
of each' unit bearing against the opposite 
wall of the unit so 'as to support the same 

.. against collapse and steady it against wibra 
| tion. '' • ? '' • ~ 

? 20 · as follows: 

' together, See Fig. 8. 
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'The .two ends of each strip of plaited 
metal_are preferably formed, and connected 

One of the ends is turned back 
upon itself at the base of the next to the 
last plait, as shown at 11°, so as to present 
the openedge of the end plait, in position to 
receive the•opposite'end 1? of the strip. In 
this manner the ends of the strip are locked 

In Fig. 8* I have shown.a modified form 
of unit in construction, in Which only a part 
of the strip_is_plaited, the umplaited part be 
ing doubled back as before, so as to rest 

.. tightly against the edges of the plaits on 
'"' the other part. In thris case, the ends of the 
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strip overlap and are soldered together at 
•11". When a sufficient, number of units have 

• · been formed to build up a single tier for the 
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'', radiator, said units are placed in a suitable 
holder, and_are Separated or Spaced apart 

· by means of Wires 12-12 located ? close to 
| the opposite ends of Said unitsections, (see 
Fig.6), said. Wires 12-12 spacing said units apart ' sufficiently to provide_the vertical || 
water passages before" referred to: When 
the Wirés are in place, each end of each group of units is dipped in a bath of Solder', 
# firmly binds together all of said units, 

, , and' the wire spacing.elements into one Sub 
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stantially.homogeneopus structure. 
'. When two. or more tiers of units are used, 
horizontal · Spacing Wires, as indicated tut 
14-14 (see R'ig., 5) are preferably prOwided 

| between each tier, So that when the Solder ' is applieda3 previously referred to, all of 
55 
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the inits, together.with the wertical, a5.wgll 
?s the.horizontal Spacing wires, will be fijmly.bound together at, the front.gnd the 

'.' réar of the **honeycomb?', to prowide both" 
the wertical and the horizontal, Water pas*', 

| sages. When the ** hon?ycomb.? Structure, 
thi$ described, is finished; the 8ame is 
mounted within , the casing 1 and Soldered 

| '' : thereto entirely around it$.edges in Such a 
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manner as to .jprevent', leakage of water, but 
freely flow ' entirely ower · the upper end. of || block, the end walls' will ' be found to be 130 

' 1,000,389 

| the radiator doWn through the "wertical pas 
. Sages and into the. ?receiving · chamber. 9 in 

| the lower end of the radiato · · · · · 
16-1'_are partitionS Separating the feed 

ing chamber' 1 from the draining chamber 9. 
18-18 are trunnions by which the 'radiator 
Screw by which the upper part of the radi 
ator is'steadied from fol'e .:and aft Inowement. 
In Fig. 1 I hawe shown , the four corners 

of the * honeycomb ? $structur¢ .. cut away 
diagonally by reason of the shape of the radi 
are cut aWay, it is obwious that in finishing 
up the same; care should be obserwed to leave 
the upright water passages 'free and undb 
structed, so that Water, in the upper part 
the upright passages between all the radi 
ator unitS. · · ? * 

I have heretofore called " attention to the 
importance of " closing tightly together the 
two walls of each plait. By so doing, I ab 
solutely prevent dirt, or foreign substance 
from accumulating in or adjacent to the up 
right water passages, for as . Will be, seen; 
a multitude of short ', horizontal shelves (or 
pockets Would thereby be formed, , which 
Would not ' only retard the circulation, but 
would in a short time fill up. with foreign 
matter to such an extent as to not only en 

by retard or entirely Shut off circulation, but 
also ' materially: retard the cooling of the 
plaits. Again, by - folding both 'walls of 
each plait tightly against each other, ' they 

of which they are a part, there being less 
danger of collapse of the plaits by reason of 
the mutual reinforcement between said , com 
tacting Walls. Again, by closing the Walls 
tially greater cross-sectional area is provided 
comb? than would be the case if the Walls 

exact proportion to the extent that ? the 
plaits... are unnecessarily thickened, is the 
croSS-sectional area of the air p?SSage , re 
duced in ??. * honeycomb? of given size. '' 
The method of forming each unit, and the 

*construction thereof, pOSSeSSeS Superior " ad 
wantages in that, by" : doubling a $heet of 

'' plaited metal upon itself, it prowides only 

may be Supported. . 19 represents a rod or 

were these walls left open or spaced apart, 

of each plait tightly together, a ?????? 110 
for the passage of air thrgugh the "* honey-· · · 
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ator frame or casing." " When | Such corners", 
80 

of the radiator can freely flow down'through · · · 
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Croach upon the upright passageS and there-- '.' 
100 * 

stiffen the plait and afford astronger Sup" , " 
port for the opposite side wall'of the "unit : s ' 10 

of each plait Were separated, inasmuch as in " 
115 

12) 

one seam to be soldered to complete a Single : '' 
unit, thereby greatly reducing the dange]'. Of 
leakage. Again, hy doubling the metal at 
the end of each unit back upon itself at the 
base of one plait, three thickness?sof metal ? | are prowided instead.' of two, . Which gives . 

125 

? * added_stiffness and strength, so that when '' 
| nevertheless 50, as tó permit the 'water to || a_number of tiers of units are arranged in a 
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Sufficiently strong to resist the pounding 
tendency upon the horizontal spacing and 
Supporting Wir¢S 14-14. 
The foregoing and other advantages Will 

be apparent to any One skilled itl | tlhis au1't 
and familiar with the use and requirements 
of devices of this character. ~ 

W'lhile I have shown my inveantion in its 
preferred form, it should be understood that' 
in design .. and structure it may be modified 
in warious ways without departing from the 
scope of the following Claims. 
What I claim is : ? 
1. In a radiator constructiou :), I'adiatOI' 

unit comprising two side Walls, 't w() end 
Walls connecting said side Walls, a plait ii) 
one side wall between said end Walls, sai(l 
plait extending acrOSS to and supporting the 
opposite side Wall, the walls (of said plait 
being closed against each other', 

2. In a radiato1' construction. : ?mit ('()lam 
|prising two side walls and two end walls, a 
plurality of plaits formed in} (one si(le W:?il. 
said plai{s extending aCrOSS t() al}{! 8it])})()rt 
ing the opposite side Wall, the W:alls ()f e:?(*la 
of said plaits being closed t()gether. 

8. In a radiator construction a ta1ait ('OI}1- 
^ "* two side Walls and two e1a(l walls, a 

O 
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plait formed in each of $aid sidg. w:alls, each 
of Said plaits extending from tlhe side W':?ll 
upon which it is formed across t() :a1}d stup 
p0rting the 0pp0Site side Wall. the { w() Walls 
of each plait being pressed tightly together'. 

4. In ' a radiator' construction. a ra (li:tor' 
unit comprising two side Walls, two end 
Walls cO1}necting Said side Walls, a plait in 

. One side Wall between said end walls, said 
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plait extending acrOSS to and supporting the 
Opposite Side Wall, the Walls of Sai(l plait 
being closed against each other, (one end Wall 
Of Said unit being Of a thickness of at least · 
three tianes the thickness of one side w:all. 

5. In a radi:ator' ('Olastru('tion. ?. I'a(li?? tor 
tIInit columprisil}g two side Walls, two end 
Walls (colainecting said side Walls, a plait in 
O;]|e side Wall between S:uid el1d walls, 8:?id 
plait (exteln(ling.a('!'OSS t() and Stupporting the 
Opposite Wall, the Walls (of 8aid pl:?it being 
('losed against each Other, both e]ld w:alls (of 
8?ti{l unit being of :ut le:ust three times the 
thi('lkness Of One side w:all. 

6. I'm , a radiatOI', a homey('Omb sti'tI('t ??1'e 
comprising a plurality of u}}its an']':ulged 
Side by side in an upright p();sitioti with 
$pacing dowices between the e}} (ls of 8:?id 
unitS serving t() Separ':?{e said limits to fon'}}1 
upright Water passages, a plait in one side . 
wall Of e:?('h unit extending: 5ubs{am{i:?lly 
horizQntally, the walls of S:?id plait b(•ing 
folded, tightly. :ug?ai11st e:t('h other, 8aid ]»lait 
extending entirely a('1'088 8??id tilit. : 1)( {{) 
8and agai inst the Opposite side w:all { () I'(•ili 
forole both side Walls an( pr'event wil}]':\{ion . 
thereof. i 

'''. In a radiator', a unit formed of a strjp ? 

of met:ul having plaits therein, said strip 
being folled inter'mediate it$ eI)(ls t() for'Ill 
a box-like structure opell ahe el}(ls :ul({ t() 
bring the plaits between the w:alls the']'e0f, 
Said", pl??its exten(ling e1atirely :?('1'()S$ the 
spa('e between the side W:?lls to stupport l){)th 
of the latten' against collaps('', {un(l Wibl':ation. 
the Walls of each plait being pressed tightly 
togethen. ~ 

8. In : I'a(li:at Or', a unit foI'med of a strip 
(of m(*t:al h:awing plaits therein, said strip 
being folded inter''}}me(liate its e11dls to fol'In? 
a box-like structure open at the ends and to 
bring the plaits betwee]] {lhe Walls ther('()f. 
said plaits extending entirely , ac1'OSS, th(' 
space betweel) the side walls to support lboth 
(of the latter against collapse and wil}rati()ll, 
the Walls of each plait being press('d tightly 
together, the ends of the strip being s()l(tered 
together' t() form a closed seam. tho (ands ()f 

· each plait being 8oldered to One of the si(l(' 
w:nlls of the unit. 

{). I'm a radi?t (or, a homew('omb st]'?('t ?I'(* 
comprising a plurality of units an'I'anged 
side by sido in :un upright ])0sition with 
Spacing dewi(*es between the ends Of s??id 
units to sep:u'at(' the latter to fol'm} {{pright 
W':?ter );ass:ages. e:?(*h of said t1} if ~ ('{ am myI'is 
ing two Side w:alls and tw() ('Omm('cting (*nd 
w:alls between 8aid side w:alls. One of 8:?id 
side Walls hawing formed theI'(•in a plurality 
of plaits, the two walls of each blait being 
closed against each other, said bl:t its (extend 
ing acrOSS Said unit and against the opposite 
side Wall 'from that on whi('h 8aid plaits an'e 
for']}}ed to Support both side Walls against 
Collapse or wibration. ~ 

10. I'm a radi?utOI', a honewcomb str'?I(ctur'(? 
(comprising a plurality of units arranged side 
by side in an upright position with spacing 
dewices between the ends of S:?id almits t() 
sep:u'ate the latter to form upright water 
paSSag('s, each of said units ('Omprising two 
side walls, and two connecting (and Walls 
between said side Walls. One of said side walls 
hawing formed therein a plurality of pl??its, 
the walls of each plait being closed ag??inst 
*??('h other', 8aid pl;?its extending across said 
1anit and against {h( opposite side w;}} fr'on) 

ImOI't both side Walls against collapse or' wi 
bration. S:hid radiator also in('ltIding a plur 
I'ality of tier's (of units arranged as aforesaid. 
and 8p:?('ing (d('wi(*(?:S b(•{Ween S:id tion's at tlh(* 
(^nds of the units ('()Imposing s;?id tier's. 

11. In ?a. I'adiator', a hot1(*\'{'Otml) portion 
{'(}!mprising :? plurality Of ?mits ar'r':angod 
side by Side in :?n ?)right )()8ition. with 
l}}|(?:ams :at the (?llds of said units for spacing 

. side w:alls, a plurality of pl;?its foI'm('d in 
tegI'ally with said , units · lo(?:to( · betw('(•m 
and extending acroSS the sp:?ce between said 
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| side Walls to mutually reinforce both of said 
side walls against collapse and vibration, 
Said plaits being formed of two thicknesses 
of metal pressed tightly together, a frame 

' or casing for said. honeycomb structure im 
cluding a fluid chamber' abowe said honey 
connb structure communicating With the up 
Iright Water paSSages aforesaid, and another 
fluid chamber at the bottom of said frame in 
collaumunication with the lower ends of said 
upright Water paSSageS. " ~ 

12. In a radiator, a honeycomb portion 
· · · · colmprising a , plurality of units _arranged 
15 

$ide ' by ', side in an upright position, With 
means at the ends of said unitS for spacing 
the same to form vertigal Water passages, 
each of said units_comprising two side Walls 

· · and two connecting end Walls between said 
20 
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side walls, a plurality of plaits formed in 
tegrally with said_units located between and 
extending across the space between Said side 
walls to mutually reimforce_both of said side · 
walls against collapse and "wibration, said 
plaits being formed of two thicknesses of 
imetal pressed tightly together, at frume Qr 
causing for said honeycomb structure includ 
ing a fluid chamber above said honeycomb 
structure communicating With the .. upright 
water . . passages... aforesaid, another fluid 
ch??mber' at , the bottom of said frame in 
communication with the loWer ends of Said 
up}'ight water passtages, a filler Opening at 
the toj) of the upperumost fluid chamber, a 
cap therefor, and an overflow and went pipe, 

ends of said upwi 

1,000,339 
the upper end of the same being located in 
Said filler "; said pipe leading down uid chamber and piercing : '' ? 
the wall thereof at the rear of said radiator': ' 
into Said upper 

18. In a radiator, a honeycomb structurg 
comprising a plurality of units, arranged 
side by side in an upright position: with 
spacing dewices between the ends of said 
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units to Separate the latter to " form up-.." " 
right Water passages, each of said units com prising tWo side Walls and two connecting 
end walls between Said, side . Walls, one . of . 
said side Walls having formed therein a 
plurality of plaits, the Walls of each plait.. 
being_closed againsteach other, said plaitS 
extending across_Said unit and against the 
opposite side. Wall from that on which said 
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plaiits are formed to support, both side.walls : 
also including a plurality of tiers of units 
arranged as aforesaid, Spacing dewices be- ..! 
tween said tiers at the ends of the units com 

honeycomb structure, Said frame haWing a 
water chamber in the upper part thereof in ? 

| communic:ution with the upper ends of the 
upright water passages aforesaid, and hav 
img another water chamber in the lower part . 
thereof incommunication with the lower ht_Water passages. 

' * , IRGINIUS J.MAYO. 
Witnesses: • ' · · · · · · · · · · 

' .. R. C. MrTCHELI, . 
'' : '' :CHAs. OPPE. 

· against_collapse or wibration, said radiator . 
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posing said tiers, a frame. Surrounding Said ? 
60 

  

  


