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indicate corresponiding

with the longitudinall y-extending

and paraliel thereto.
strength and rigidity
is ‘desirable that the
be sustained in verti-
and in order to secure this ‘object
‘have so constructed the cooler that: the

longitudinalljy‘-e:«ztent:{in_gr portions of one
corrugation are >
the next adjacent conduit, so'asto bring said
IOngitudin‘ally-exte'ﬂding portions into per-

set into the corrugation of

ect alinement; The longitudinally-extend-

ing portions and the transversely-extending
portions of each corriigation do not meet in
a right-anglé but com
other by connecting portions 13 extending at: -
an angle of substantially 135 degrees to both

1 the  longitudinal ani]
Each conduit is formed of oppositel y-dis-.
' 14 and 15. and, at the
portions 18 o¥ the con--

municate” with ‘each

transverse portions.
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7 Be it known. that T, D McRa Livizesroy, all the figures,’and in which.-- l o
“4 citizén ‘of the United States, and a resident | . Figure 1 is an enid elevation of a portion
“0f the 5‘ci‘tv'0f“}{é\\j York, borgugh of Man- | of g cooler constructed in accordance with
- &:hattan,’ the’ county and State of New | my invention; Fig. 2 is-a section parallel to
SRR ed a new and Improved | the end elevation shown, i Fig. 1, and 60
following s n full, showing the conduits In section; Mig. 3 is a
Xdet ption. " perspective view of a portion of a cooler on
: ates fo certain improve--| an- enlarged scale, and Fig. 4 is a section
10”inéntg Ter d n re. particularly to -similar to Fig. 2, but showing the corruga-
5 “‘til{iitt t3 ( cribed and claimed | tions with curved longitudinally-extending 65
: Y S Unded PStatds, Patent. No, 767,905, | portions. = - - Co ‘
- granted { -Coolers. of ‘this | = In coolers of the type above illustrated,
MGG  adaptable for use | there are provided-a plurality of corrugated
i) cooling the water | conduits, each formed of ‘oppositely-disposed
et of t e explosive | walls, each corrugation” forming substan- 70
g the steam in cage tinlly the three sides of a square; and a por-
oyed: for propelling | tion of each corrugation bridging the corru-
oo oo e o | gation of the next adjacent conduit-and som- . .
stood that the.cooler pleting ‘the fourth side’ of the square. In
Y, purpose in which Fig. 9 theve is illustrated Velftical,;sec,tiqn 75
temperature of one through  the ‘cooler, in which_there-are ém.-
of a different tem- ployed a phu"_itl‘ity“of'co’n"dui,ts_10, each pro-
P S SR vided with ‘a plurality of corrugations. .or -,
p o as described in my bends, each bend or corrugation being made
P referved to, each cop- up of longitucﬁnally-exténding,m’embers .or 80
L dged by a portion of runs 14 parallel with the general direction of
y ugation or bend of | the conduit, and transverse members or runs
ity but the bridging | 12 extending at substantially right angles to -
do. not die in:aline- said general direction, In the construction
onf:longitudinally-ex.* pi'éviou'sly‘e’n'lploye\'d, the longitudinally-ex- 85 -
the corrugations of the tending portions of one conduit were not in .
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duits these walls extend Fai‘allel and at an-

angle to the adjacent wall portions, and are
spaced apart a distance equal to the width
of the conduit at the longitudinally and at
the transversely-extending portions thereof.
The length of the diagonal connecting por-

tions 13 is such that the walls of the:longi- |

tudinally-extending portion 11 of each con-
duit at the point at which it bridges the cor-
rugation of the adjacent conduit is in per-
fect alinement with the walls of each alter-
nate extending portion of said last-men-

tioned conduit,: thus greatly. strengthening
the construction as a whole, eliminating the
5 right-angle turns in the conduits, and facili-

tating the flow of fluid therethrough.

‘For spacing the wall plates the proper dise
tance apart, I preferably provide a wire 16
bent to the desired form and of any suitable
shape, as, for instance, square in cross sec-
tion. One of the plates, as plate 15, is of

somewhat greater lengtli than the opposite |

plate 14, and this longer plate s bent to ex-
tend across to the outer surface 17- of the
wire 16 and to form an inwardly-directed

" “flange 18 in engagement with the plate 14,

30

as is clearly illustrated in Fig. 8. The wire

at the intersection of the longitudinally-ex-
tending portion and the transversely-extend-
ing portion is of reduced cross section, so

" that the longitudinally-extending portions
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present straight vertical colurns, the diago-
nal meeting line being largely concealed by
the solder which is applied ito secure. the
paits together. - At a point clogely adjacent
the wire 16 the wall forming the inner sur-
face of the corrugation is bent to form the
diagonal inner wall of the connecting -por-
tion 13 of the conduit, so that the flow of the

fluid through.the conduit is unrestricted, but"

this diagonal wall is practically inVisible
from the outer surface of the cooler and does
not- detract from the.straight column effect

produced- by the successive longitudinally--

extending portions.

Preferably the walls forming the conduit

"‘are parallel at all points, but it is not essen-
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tial that they extend perfectly straight. In
Fig. 4, the longitudinally-extending portion
11* is formed of parallel waillg, but these par-
allel ‘walls are each curved not only to in-
crease the radiating surface, but also to in-

‘crease the strength of the apparatus and to

prevent the adjacent walls from collapsing
under exce§sive strain. Identically the same
spacing wires are employed in connection
with the form illustrated in Fig. 4 as those
illustrated in the -other figures. In each

. .case, the spacing strips or wires have straight

longitudinally - extending  portions - and

‘straight. trangversely-extending portions at

the intersection of which there is a right
angle on the inner side and a beveled or flat-
tened surface on the outer side. *Where the
longitudinally-extending: ‘portions of each

-~ 8.
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corrugation are also corrugated, these corru-
gations extend only to the spacing strips and
are practically invisible from the front side
of the cooler. In.each case the straight
column effect is produced and the union of

the several.conduits and their lines of inter- -

section are concealed by the solder. .
Having thus described.my invention, I
claim as new and desire to secure by Let-
ters Patent: , ) -
1. An. apparatus of the class described.
comprising corrugated conduits juxtaposed
to form intervening spaces or passages, the
bends or corrugations in one conduit being
in alinement with and: bridged by corre-

| spondifig corrugations. of an adjacent con--

duit, and the bridging portion of each
bend or corrugation being itself:corrugated

- and communicatifig with each adjacent side

portion by an unrestricted diagonally-dis-
posed connecting portion having oppositely-
disposed parallel walls, ©~ ‘

- 2. An apparatus of the class described,
comprising  a plurality of corrugated con-
duits juxtaposed to form intervening spaces

,or passages, a portion of each corrugation

of each conduit being itself corrugated, eacl
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ebriduit being formed of oppositely-disposed -

walls spaced apart to a uniform distance.

throughout their lengths. :
n-apparatus of the class described,
comprising & plurality of corrugated con-

duits, each conduit including oppositely-

disposed walls spaced aparf at their edges

by separate strips. of metal of greater thick-
ness than said walls and bent to present cor-

rugations corresponding to the corrugations

95
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of the conduits, one of said walls being of

a greater width than the other wall and be-

ing bent about said strip of metal and in

engagement with ‘the opposite wall.

- 4. An apparatus of the class described,
comprising a plurality of corrugated con-
duits, each conduit including oppositely-
disposed parallel walls“spaced apart at their
edges by separate strips of metal bent to
present corrugations corresponding’ to the
corrugations of the conduits, a portion of
the walls forming said corrugations and
intermediate said. strips being itself ‘corru-
gated. : :

5. An apparatus of the class described.
comprising corrugated conduits juxtaposed
to form intervening spaces or passages, the
bends or corrugations in one conduit being

in alinement. with and bridged by corre-’

sponding corrugations of an ‘adjacent con-

duit, and the bridging portion of each bend

or corrugation communicating with each
adjacent side portion by an unrestricted di-
agonally-disposed connecting pottion, and
each of said bridging portions being itself
corrugated, the walls forming said conduits

1-being spaced apart at their edge by strips of

metal kent to present corrugations having
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,-st'rz'tight".:;lfongi_tudixr_l‘gxlly_-éxtendihg , ﬁdfpiqm .

_dnd straight transversely-extending portions
meeting i a right angle at the inner side of
caely:corrugation. and: being beveled or flat-

“tened ‘at the outer side of each corrugation

~ opposite to the right angle, whereby the ends

of the apparats present straight columns

~-and straight transverse rows, and the body

10

of each conduit is unrestricted and of uni-
form - ‘width. . IR : _
. 6.°An apparatus of the class described,

_comprising corrugated conduits juxtaposed

. and forming transverse passages or spaces

- Dbetween the adjacent conduits, each conduit

15

being formed of a plurality of parailel runs
or members and a plurality of intermediate

. runs or members, the parallel runs and the

" -intermediate ruins of each conduit being in

20
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- alinement. with corresponding parallel runs
and intermediate runs of the adjacent con-
~duits, the-walls forming said conduits being
spaced apart at their edges by spacing strips
bent to present corrugations corresponding

‘adjacent runs of said strips meeting in’ an

“angle at the iner side 'of each corrugation

‘and Deing beveled or flattened at the outer |
side .of each corrugation, opposite to the’

‘whereby the ends of the appa-

right angle, e pbp
and- stra

.ratus present straight columns

transverse rows. Lo
7. An apparatus of the.class described,

comprising corrugated conduits. juxtaposed

and forming transverse passages or spaces |

Detween the adjacent conduits, each con-

" duit being formed of a plurality of parallel
vuns or members and a plurality of inter-

* mediate runs or members, the parallel runs

" 40

- para

" each of the intermediate runs being con-.
_nected to the walls of the adjacent parallel

45 runs of the same conduit by ‘wall portions-

and the intermediate runs of each conduit
being in alinement witli the corresponding
lel. runs -and intermediate runs of the

~adjacent” condujts, and the walls forming

with .the corrugations of the conduit. the

‘name to this specification in the presence of '

Y

ﬁax:allelihg each other and at an.angle to both
series of runs, and said walls being spaced
apart ‘at their edges by spacing stripsof

‘greater thickness than said. walls and bent T
to present. corrugations corresponding with 50

the eorrugations of the conduit, the adjacent

runs of said strips meeting in an angle at

the-inner side’and being beveled or flattened
at the outer side opposite said angle, where-
by the ends of the apparatus present straight 55
columns and straight transverse runs.

- 8. An apparatus of the class described, = -

comprising corrugated’ conduits juxtaposed
and forming transveise passages oOr spaces

between the adjacent conduits, each conduit 60.

being formed of a plurality of parallel runs

or members and a plurality of intermediate -

runs or members, the parallel runs and the
intermediate runs.of each conduit being in
alinement with the: corresponding parallel 65
runs and the intermediate runs of the ad-
jacent conduits, the walls forming said con- -
duits being spaced apart at their edges by
strips'of metal of greater.thickness than said -
walls and bent to present corrngations hav- 70
ing straight longitudinally-extending por-
tions and straight transversely-extending

portions meeting in a right angle at the in-. - '

ner'side of each corrugation, and being bev- .
eled or flattened at. the outer:side of each 75

corrugation opposite to the right angle, and
the parallel walls forming one side of each ,

corrugation. being themselves - corrugated,

said corrugations terminating short of said oy
whereby thie ends of the 80

spacing *strips, y. :
apparatus present straight columns
straight transverse rums. s

~and:
In testimony whereof T }y!:Ve Slgned my

two subscribing witnesses.: . - = _
.. D McRA LIVINGSTON.:
Withesses: ..~ . '
‘Crair W. FAIRBANK,.
. Jouw P. Davs. " -
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