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To all whom it may eoncern:

1 and 4, but illustrating a sight moditication.

Be it known that I, D McRa LivingstoN, | Fig. 6 1s a erspective view of a portion of a
g citizen of the United States, and a resident | cooler of a different form and showing the ap-
of the city of New York, borough of Manhat- plication of my invention thereto, and Fig. 7
5 tan, in the county and State of New York, |1sa longitudinal sectional view of the form of 6o
7 have invented a new and Improved Cooling | cooler shown'in ¥ig. 6. - T TP
"or Condensing Apparatus, of which the fol- | ~ Referring more particularly to Fig. 1, walls
lowing is & full, clear, and exact description. | A B are provided, forming the conduits .10

- My invention relates more particularly to | for the fluid to be cooled and trmisvmiséﬁ];iﬂ,'s-

1o the cooling apparatus employed in connec- | sages 19 therebetween for the passage. of air 65

© . tion with motor-vehicles propelled by explo- | or the like, these walls being mounted ina.

sive-engines. It will be understood, how- | frame 20 and the conduits communicating
ever, that the invention has & wider field of | at.their top and bottom in practice with con-
- usefulness and mayv be embodied In a con- necting-chambers 25 and 30. T
15 denser.or in a heating apparatus. In coolers | The detail construction of the cooler shown 7o
- _.of this character w ﬁlg are provided having | in Fig. 1is more particularly described in Let- . -
such a conformation and such a relation to | ters Patent granted to me August 16,:1904,
each other as to produce when assembled .No. 767,903. | T
conduits for the passage of the water or other " 1t will be observed that the walls are cor- .
20 fluid to be cooled and passages at approxi- rugated and at theedges the juxtaposed walls 75
mately right angles to the conduits for the Jof two adjacent conduits extend in close re-.
passage of atmospheric air or-other cooling lation to each other, as indicated at the left
ad., | S . of Wig. 1. In describing the constrution ,
In the manufacture of coolers for the shown in Fig. 1 T will refer to the walls:.as
25 stated purpose the walls referred to are in | “ plates,” since they are formed by plates:as 8o
practice usually united by solder alone at | distinguished from complete tubes. ‘1tisevi- .«
“their end edges because the walls have an 1r- dent thatwith two adjaeent plates formingithe
regular shape and their relation to each | walls and serving to produce the conduits
- other is such as to make entirely impractica- and passages referred to, if the asseniblage: of
30 ble the formation of such & jolnt as 8 lock- | the plates takes place before the plates are 85
. joint. The very severe strains to which the | corrugated the conduit could not sub-
“cooler is subjected by the jarring of the vehi- sequently be corrugated, since the uqusing
cle produces & separation of the walls, and | plates would crush together. Therefore it is
leakage of the fluid results. | the custom to corrugate the plates before as-

35 The object of my invention 1s to provide | sembling; but the irregular formation of the go

.7 walls of such a form as to enable thein to be | plates by ordinary methods preciudes thepro-. .
.~ agsembled and interengaged with each other ductionof an interengagement or alockingof .
at the joints. S - | 1 the plates wi.-'i'tli'éﬂﬁht)'thez‘"z‘i.i’ter-..the samehave,
 "The invention will be particularly de- ! been corrugated. Hence the meeting edges
" 40 seribed hereinafter and then defined in the | of the two adjacent plates forming a conduit 95
-~ appended claims, ' are simply soldered in practice. - . -
- Edeference '« to be had to the accompany- | By my present invention 1 am enabled to
‘ing drawings, forming a fpart of this specifica- | produce an interlocking of the plates not-

- tion, in which similar reference characters in- | withstanding the latter are corrugated. |
a5 dicate corresponding parts in all the figures. - Thus, referring to Figs. 2, 3, and 4, it will be rec &
| " Figure 1 is an elevation, partly in section | observed that a plate Ahas at one end aplane.

- and with part broken away, of a cooling or | edge « and at the opposite end a hook or re-
condensing apparatus constructed in accord-. turn-bend . Simlarly a plate B has a
. ance with my invention. Fig. 2 1s an en- plane edge b and at the opposite end areturn-
o larged cross-section taken on the line 2 2 of | bend or ﬂml{_b"-, and the hook on the plate A 103
7 TFig. 1. TFig. 3 represents an enlarged detail | receives the plane edge on the plate B, and:
section taken on tLe line 3 3 of Iig. 1. Fig. 4 | vice versd. llence notwithstanding that the
-~ represents an enlarged detatl section taken on | plates are corrugated the two may be 1m-
" line 4 4 of Fig. 1. Fig. 5188 cross-sectional | posed one ulpun the other and brought.to- -

s view similar to the section shown in ¥igs. 3 | gether by a laterally-sliding movement until I_.ﬂ.-
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‘as shown, ‘thereby forming a donble lap-

rQ
5L

the hook portions and plane edges enga
joint ot the side edges. o |
#ach corrugation forms three sides of a

tively, by Figs. 2. 3. and 4.

sents thatside of a conduit which doesnot con-
- tactwithan adlacent conduit, but

- mediate yportion, the plates A and B are

10

20

_25_

site edge a being

brought- together at the median line of the

- conduit. The portions represented by Figs.
3 and 4, however, being the nortions

square, said sides being represented, respec-

s theiuter-

that con--

tact when the respective conduits are. assem-

‘pled, are not brought together on the median

iine, but substantially in Iine with one side of
the conduit. Thus in the section Fig. 3 the
plate A extends to the edge and is directly re-

plane.

thus bringing the ioint beiween the plates A
HICHE

Ctrary,it will be observed that the revérse for-

- mation oceurs, since the plate B is now the

- one that will contact with an adjacent con-

side of the body portion, thus bringing the

planc edge @ lie pronouncediy at one

B close to the general plane of the plate A as
distinguished from the plate B at this point.
- In the section shown in Fig. 4, on the con-

duit. Hence the plate B is directly returned
.f}_f_j; f{'}flll"_'i}he hook ’{}()1!21 on H’ ; whtle £ 16 b()dy
of the plate A is pronouncedly offset at its
‘body portion, so that the hook portion @

- and the
35

erat plane of the plate B as cistinguished

40

from the plate A at this point..
5 . oA ry C : T L ] *
it will forther be observed in conneetion

1 1 .

with the section shown in Hig. 3 that at the

- edge where the hook omthé plate B engages
- theplaneedge of the platd At wili be desirable

that the return member of said hock lie sub-

stantially in the plane with the plate A, so

thet when placed against the adjacent con-

duit both the said hook portion and the said

2 R oy 4n ey 43 PN S B
piate A will contact with said adiscens con-

_T" :r . :_ﬂ Pp - c ~ ey T - g ] { y -Jlr .-n » .
dwit, sinee the sngagement between adjacent

‘28 1o permit thereturn portion of the hook &
~ to Lie about in the plane with the cuter sur-

55

conduits is efiected by soldering. o bring
about the necessary close contact, the plane

edge a is depresssd or set in very slightly, so

iace of the body of the plate A. Tn the sec-

tion shown in Kig. 4 the opposite is true, the

 plate B having 1ts plane edge b slichtly de-
~ pressed or set 1n to bring the hook nortion ¢/

about in line with the plane of the cuter sur-

. tace of the body of the plate B. )
- 'I'ne possihility of the separation of & joint
betwesn two conduits

> _ 15 rather immaterial,
since 1t will not rasult in leakage, ss would a
of 4 tha walls of a
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‘turned to form the hook porticna’, the cppo- |
It The plate B, on ths
contrary, 1s otlset at its body portion; so thai
‘the hook portion &' and the plane edge b lie
- pronouncedly st one side of the bodv portion, |

‘gages the plane edge

Tiquid.

891,422

Tormed of two plates of similar formation:
placed in reversed position. Hach plate A7
B’ 1s at one end directly returned on itself to
form a hook portion @® b*, while the opposite
end of ench plate is bent twice to produce the

- outwardly-projecting plane edge portions a®

v 5

b* at a point offset from the body. In assem-

bling the plates they are simply slid together
m the longitudinal direction of the corruga-
"t1ons;” as 1r | |
| struction, so that the hook portion of one en-
portion of the other, as

1n the case of the previous con-

indicated in said Fig. 5.

~ In forming plates in accordance with my
mvention 1 take essentially flat plates and by
suitable dies turn over the hook portions, and

in order that said hook portions may not be

flattened agninst the body of the plate there:

1s placed a spacing-strin squal to the thick-
ness of the pf _

edge as will enable the extreme edge to be re-
curnied to form the hook. The plate may

then be corrugated to give it the required
conformation to form the wall of a conduit,

whereupon the spacing-strip is removed and
the plates are then brough
position shown in Kigs. 210 5.

| In ¥igs, 6 and 7 I have shown the applica-
“tion of my invention to a cooler in which the
~walls are formed of tubes—that is to say, the
| walls forming the four sides of an air-passage

ate at si;zﬂfl a8 distance from the

ght together in tlie_; |

75

'80- -

{lmmtegmlwa;ad ih@Se tubes ﬂ_,]j'e ‘o1ven g re-
duced size in their body portion, as at C,

while their zelatively enlarged or expand-

‘ed ends contact with each other, as s oW

joint between the plates A B close to the.gen- | clearly in Fig. 7, to produce between the con-

tracted body ‘%)Gfti(}ilf‘yﬁ-ﬂle conduits ¢/ for the
1t wil

100

lbeunders‘tegd th&t th \‘33{3 ﬁg_ o

ures are given to illustrate a well-known

form-o0f cooler and that the invention

18 &P~

E]i(ﬁ&b]ﬁ to coolers formed of tubular mem-

ers. regardless of the special conformation

given them to produce air-passages and auid-

conduits. On one end of each tube I form
on each of the four walls return-bends or
hook porfions ¢, and the opposite edges ex-
tend 1n plane form, as at ¢/. In assembling

understood from Figs. 6 and 7. Tn all forms
cf my invention after the hook members and

is completed by soldering. = g
my invention, I

plane edges are properly eng&‘ged-_the- 301111;

Having thus deseribed

clalm as new and
Patent—

10§

i10

these the tubes are reversed, so that a lane -
eage on one will be engaged by & hooked por-
tion on an adjacent tube, as will be clearly

HE 43

120
desire to secure by Letters

1. A cooler or like '."pparﬁ:iﬁ.us having walls

for another fluid at about right angles to the
conduits, adjacent walls forming & conduit

torming conduits for one fluid and passages .
125

having their edges united by joints compris- -

mg an inwardiy-disposed hook member on
ons Weil and en oudwardly-disposed mem-

¥y Cpll
L

ner on the companton Wall, the relative nogiv 130
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‘tions of the hook members and the members

o engaged thereby being reversed at the oppo-

site edges. L o
" 9. A cooler, having walls forming conduits
for one fluid and passages for another fluid at
about right angles to the conduits, adjacent

walls forming a conduit having their edges

20
o port between. the walls of each conduit.

~ walls having corrugations, a wall of a pair |

united by jloints comprising & hook member
on one wall and a.

panion wall, the said plane edge being en-

_gaged by the said hook member, the hook |
. “being at one ed%le of one wall.and at the op-
posite edge on t '

e companion wall.
-3, In a cooler or like apparatus, pairs of

wallshaving right-angular corrugations form-
ing three sides of a square and united at

edges thereof by a double lap-joint following

the lines of the corrugations at the said edges,
‘the edge portions being offset, the spaces
forming the conduit being unobstructe and
the jointed edges coustituting the sole sup- |

o

4. In a cooler or like apparatus, pairs of

ane edge on the com-

having a return-bend or hook portion rang- z5

‘ing along an edge of the wall in a direction at

right angles to’the longitudinal direction of
the corrugations, and at the op osite edge of
the wall & plane edge portion, the plane por-
tion of one wall being engaged by the hook 30
portion of the companion wall. o
5. In a cooler or like apparatus, airs of

walls having corrugations, a wall of a palr

‘having a return-bend or hook portion rang-

ing along an edge of the wall n & direction at 35
right angles to-the longitudinal direction of
the corrugations and at the opposite edge of
the wall a plane edge portion, the plane por-

tion Ef one wall being engaged by the hook

por’ﬁi n of the companion wall, and sald en- 40
eaging edge portions being soldered.

n testimony whereof 1 have signed my
name to this specification in the presence of

two subscribing witnesses.

D McRA LIVINGSTON.
Witnesses: - L

J. L. MCAULIFFE,

Jxo. M. BITTER.
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