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To all whom il may concern:

*Be it known that I, D M¢Ra Liv INGSTON.
"4 citizeén ‘of the United States, and a resident
Ot the ‘city of New Y ork, bm‘* ugh of Man-
hattan, I the” ‘county and Sfaie of New
“ork, hme mvellted,a new and 13111}1'0'»?@&
Coolei of Svhick “the following s a iull
clear; and exdst desey iption.. "7

- This: invention relates. to certa}.n 1111} rOVe-
10 *ments Ins‘coolers, . and more particularly to |
tl’ﬂt type’of. cbalel*'gie501‘1bed and claimed |
-§ iy SUnited tates. Patent. No. 767 ,905,

- granted August 16,1904, ' Coolers. of this |

_ rdh‘amcter are” eai)‘é’cié]ly adaptable for use
15 -{ipon bty ‘véhicle es for cooling the water:
ag f‘@lrcul.«.rtlng dboyit thie Jacket of ¢ e explosive
engine, or ifor’ cotidensing the steam in case

' Stefih Ve engma ig emp]mfed for pmpellmg
‘e vehicle, - |
20 “HFEIES of c‘ourae underatood tha.t the cooler

" may be -employed for Any purpose in which |

1t “désived to’ vaiy fhe temperature of one
ﬂl’uﬂ ‘Hy g aeﬁmm ﬂmd oI a dlﬁ.’ﬂrent tem— ‘

"..I.J:L-u‘ .'11"

]791'51 s j:;

1 vided:

25 < **Ih ct)o]feis mnsf‘iiieted ag descubed in my |
ek prewrimé patepf abow; 1efer1ed 10, each coy-
. YHEAHIOR" 6% Lend 15 hridged by a portion of
ﬁié“cm*},esp‘fmf[uﬁ ,corrugation or bend of |
thie*next. ad]acent condult but the bridging |.
pOithI}S of oné conduit. do not lie in:aline. .
- rent with “the | admcent 1011g1tudlmllv-e\~
- tending portions” of! the corrugations of the
o b‘rrdtred coneluif, In order to g1ve the atrno-
tum.thé ‘oredtest possible. streng*th 1t 13 de:
siraple” th‘tt the bmdgmo portion of each |
‘_com‘unatroﬂ be x*erti,cally supported bv the |
ad]acent condmt .and that. the 10110‘1t11d1-
- atly- exteudmﬂ partmm shall be in aline-
-.ment 562k to, more: eﬁ’eetwely sustain the
| welght of the uppesr portions and-add rigid- |
K ity to the Structuve. It } 1s also desirable tlmt
all right-angle turns.be avolded, and all por-
tions’ of the conduif, be_of. -substantially uni-
forn) “Width, wherebv the. ﬂnw of the ﬂmd 135
45 fattﬂltated and all 'res’rt' ted nortmns at the |
**“bend¥ or an olés 'Te,hm*' na ted i
PR 111"1.?6111}1011 consisty. ;

S i) cer ain fea,fnres
- off __9911%1‘11@10& and ﬂomblmrmm of parts,
- allof which ‘will be fully set forth herein-
50 aftel"“’ apﬁdﬁ pflrflcnlarly rmmwd Gut m the
clmm‘c; )

Reref'enbe 15 toi be had to Lhe

acuompanv
part of this specifi-
”sumlar Gl lbtf‘l‘b oi

ing. dmwmns, forming-a’
caudn, 1n Whmh

.....

-- Kach conduﬂ' 18

- qreference lndlcate co**re&ponhnﬂ pﬁrt&‘s in

all :the ﬁoures -and 1n which---

I‘wure 1 1s an eiid elevation of y portion

of ) cm}ler constrmted 1 aceordance with

my nvention; Fig, 2 is-a

the end elevation shown
showing the conduits 1
perspectl ve view of a
ah enlarged scale,

section parallel to

iy Fig. 1,
1n sectmn' i ig. 3 is a
portion of a cooler on

and-

55

60

and Fig. 4 is a section

similar to Fig, 2, but showmg the corruga-

“tions with curved longltudmally extendmg
portmns.

In coolers of the type- above lllustra,ted
there are provided-a plurahty of corrugated
mndults, each formed of oppositely-

walls, each corrugation forming" substan-
tinlly the three sides of 2 square; and a por-
tion of each corrugation bridging the corru-
gation of the next
pleting the fourth side of the square.
Fig, 9 there is
through the
ployed

In
1llustrated Q. vertlcal Sectlon

cooler, in which | there are em-

bends, each bend or

up of lnnmtud-lmlly extendmo niembers o1
runs 14 parallel with the general d1rect1on of
the conduit, and transverse nmembers or runs
12
said pener al direction. Yn thé conc;tructmn
pre viouslv employed the lonmtudmallv-ex-
tefiding portions of one conduit were not in
.alinement with the longitudinally- extendmg
portions of the next ftd]'lcent conduit,, but
were sectired - adjacent
In order to i increase the

Streno'th and rigidity
-of ‘the construction, it

cal lines, ‘and in order to secure this

object

I have so constructed the cooler that the

lonmtudmally-‘emendmw '
corrugafion are

portions’ of one
set into the corrigation of

the next adjacent c,ondmt o as to, brmcr said

Iengltudmally extending porh ons into per-
eéct alinement,. The ]onwltuca

ng portions and the ‘rr*‘mwm sely- mtendmg
portions of each «

a right-angle but commnnicate” with each
other by connecting

the 10n0'1tudmal

disposed

2 plur‘thtv of conduits. 10, each pro-
with “a plurahtv of corruoatmns or -
corrugation bemn made

and paraliel thereto '

is‘desirable that the
“entire strain or welght be susta ined in verti:

orritgation do not meeb.in

Dportions 13 extending at
an angle of aubstanha]]v 135 degrees to both
and. tmmverse portions.
formed of oppositely-dis-.

65

70

adg acent (‘011(111113 and com- . .

75

80

extandnw at substantially rwht angles to -

85
90"

95

inally-extend-

100

105

posed parallel walls 14 and 15, and at the

chafronal con:nectmo portmns 13 of the eon-:



- duits theée walls extend %)arallel and at an-

angle to the adjacent wall portions, and are
sl)aced apart a distance equal to the width

~of the conduit at the longltudmally and at

the transversely-extending portions thereof.

- The length of the diagonal connecting por-
~ tions 13 is such that the walls of the: long1-
~ tudinally-extending portion 11 of each con-

 duit at the point at which 1t brldcree the cor- |

10

rugation ef the adjacent conduit is in per-

 fect alinement Wlth the walls of each alter-
. nate extending portion of said last-men-

-~ tioned condmt thus greatly. strengthening -
' the conetluctlen as a whole ehmmatmg the
5 right-angle turns in the cendults and facili- |

N -tatmcr the ﬂow of fluid therethreugh

TFor 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 1n cross sec-

20

. somewhat greater length than the opposlte_'

g0
that the longitudinally-extending portions |

tion. One of the plates, as plate 15, 1s of

plate 14, fmd this longer plate is bent to ex-
tend across to the outer surface 17- of the

wire 16 and te form an inwardly-directed
flange 18 in engagement with the plate 14,
. as1s elearly llustrated 1in Fig.

~at the intersection of the longitudinally-ex-
tending portion and the transversely-extend-

ing portion is of reduced cross section, so

~ present straight vertical columns, the diago-
~ nal meeting Tine being largely concealed by

35

parts together At a point closely ad] acent

- the wire 16 the wall forming the mner sur-

~ face of the corrugation is bent to form the

diagonal inner wall of the connecting por-

40

tmn 18 of the conduit. so that the flow ef the

fluid thr ough. the condmt 1s unrestricted, but

~ this dlaf-rom] wall is practically 1nv151ble

- frem the ‘outer surface of the cooler and does | -
not- detract from the.str awht column effect
produced by the successive longltudmally -

45

extending portions.

P1eferably the walls formmor the condmt.

are parallel at all points, but 1t is not essen-

50

with the form illustrated in Fig.

| “t1al that they extend perfectly Strawht In

Fig. 4, the longitudinally- extendmg portion

11% is formed of parallel wallg, but these par-
allel walls are each curved not only to 1n-
crease the radiating surface, but also to in-
~ crease the strength of the apparatus and to
- prevent the ad]acent walls from collapsing
°5 under excessive strain. -Identically the same

spacing wires are employed 1n connection
4 as those

o illustrated in the other figures. In each
.. .case, the spacing strips or wires have straight

~straight transversely-extending portions at

longitudinally - extending  portions - and

the mtersectmn of ‘which there is 2 right

65

angle on the inner side and abeveled or ﬂat-
tened surface on the outer side. *Where the

longltudmallv-extendmg 'portwns of each !

3. The wire

the solder which is applied to secure, the

985,68*‘;’

-r't'.*

corrugation are also corrugated, these corru-
gatmns extend only to the s spacmg strips and

of the cooler.

‘are practically invisible from the front side o
In each case the strawht _
column effect is produced and the union ot

the several.conduits and their lines of 1nte1-‘_' :

“section are concealed by the eoldel

Having thus described. my inv enfion, T ”

claim as new and desu:'e to secure by Let- -
_ters Patent :

5

1. An. apparatus of the dase descubed .

-comprising corrugated ‘conduits juxtaposed

to form intervening spaces or passages, the

1 alinement w1th and” br 1dned by corre-

bend or corrugation bemn itself: corrugated

“bends or COlI‘UO‘dtIOIlS in one condult being -

80
| sponding corrugations. of an a(hacent con--
‘duit, .and the bridging portion of each

and wmmumcatmtr with each ad]acent side

portien by an unrestricted diagonally-di»- 3
posed connecting portlon having 0pp051tely .

disposed parallel walls,

- 2. An .apparatus of the class dl:‘-:(‘lll)Cfl o

comprising a plurality of corrugated con-

duits juxtaposed to form intervening spaces

90
,Or passages, a portion of each ((}uumltlon-' g

of each conduit being 1itself cor ruo*ated eacly

hout their lengths.
3. An apparatus of -the class- descmbed

a oreater w1dth than the other wall md be-

ing bent about said strip of metal and in
_ enrraﬂ'ement with the opposite wall. .
~L An apparatus of the class deeenbed U

 ebnduit being formed of 0pp031te]y-dlspesed-.-_- |
walls spaced apart to a uniform dlstanee; -
‘throu B 9%
eomprlsmg a plurality of corrugated con- =~
- duits, each conduit including 0p13051telv -
_dlsposed walls spaced aparg at their edges

by separate strips of metal of greater thlck- _.
ness than said walls and bent to present cor-
rugations corresponding to the corrugations

of the conduits, one of said walls being of

1';0_0;_ )

105

comprising a plurality of corrugated con-

“duits, each conduit mecluding Oppo.‘;ltt‘h-'

dlSpO‘::GLL parallel walls spaced ‘lp‘llt at their

edges by separate strips of metal bent to
| preqent corrugations correependmw to the
corrugations of the conduits, a portion of

the walls forming said corrugations and

| mtermedlate said stmps bemg 1tself ‘corru-
gated

5. An apparatus of the class descrlbed

110

115

comprising corrugated conduits juxtaposed

to form intervening spaces or passages, the
bends or corrugatmn% in one conduit being
1n alinement. with and bridged by corre-
sponding corrugations of an ad]aeent con-
_ .dmt, and the bridging portion of each bend -

or corrugation commumcatmg with each

adjacent side portion by an unrestricted di-
agonally-disposed connecting pottion, and

120

125

each of said bridging portions being itself
corrugated, the walls- forming said conduits

| -bmmr spaeed apart at their edge by strips of

metal kent to present corrugatlons havi 1ng

130



10

.- 06.7An apparatus of

straight - Tongitudinally-extending . portions |
dnd straight transversely-extending portions

meeting m a’right angle at the inner side of

“caehcorrugation. and: being beveled or flat-
‘tened ‘at the outer side of each corrugation
opposite to the right ‘angle, whereby the ends

of. the apparatits present straight columns
-and ‘straight transverse rows, and the body

form-width., .~

comprising corrugated conduits juxtaposed

. and forming transverse passages or spaces
Detween the adjacent conduits, each condult
being formed of a plurality of parallel runs
" or members and a plurality of intermediate

15

- runs or members, the parallel runs and the

20

‘duits, the:walls forming:said conduits bemng

spaced apart at their edges by spacing strips

~ bent to present corrugations corresponding

" with the corrugations of the condwmt, the |
25 adjacent runs of -said strips meeting In an |
~angle at the inner side 'of each corrungation ;

and Dbeing beveled or flattened at the outer |

the class described,

" -intermediate runs of each conduit being m |
~alinement. with corresp(mdmg .-_l)ﬂ-lfﬂllel runs
and intermediate runs of the adjacent con-

~ side of each corrugation, opposite to the -

| ‘30

right angle, wherehy the ends of the appa- |
ratus present straight columns a’nd-i_ straight

transverse rows.’

7. An:'_&iPP.ariltus'.'&f the . class described,

i -

“comprising corrugated conduits juxtaposed

35

" 40

© para
- adjacent” co: an( _
- -each of the intermediate runs being con- |

45

Copies .t;i_! :_-th_l's. patent may l':v'ei iﬁb:c;i.‘i?lgd fo

between the adjacent conduits, each con-

-~ duit being formed of a plurahty of parallel
" runs or members and a plurality of inter- |
 ‘mediate runs or members, the parallel runs |
- and the intermediate runs of each conduit-

being in alinement witli the corresponding

condujts, and the walls forming

qnected to the walls of the adjacent parallel

runs of the same conduit by wall portions

i

~of each conduit is unrestricted and of uni- | _ _
- SUEPERE U | by the ends of the apparatus present straight

lel. runs ‘and intermediate runs of the |-

-

‘the parallel walls

and forming {ransverse passages or spaces i said corrugations

‘name to this specification m

i 1

Series of runs, and said walls being spaced
apart ot their edges by spacing strips.of

“oreater thickness than said walls and bent = -
50

to present. corrugations corresponding with

the eorrugations of the conduit, the adjacent
runs of said strips meeting in an angle at

E&i:&]lélihg each other and at an angle to both

- LI |
-
. + T
-
'
r
'
r
l B
-
L

the .inner side’and being beveled or flattened '*‘ )

at the outer side opposite said angle, where-

columns and straight transverse rans. -
- 8. An apparatus of the class described,
comprising corrugated conduits juxtaposed

55

and forming transverse passages or spaces

‘between the adjacent conduits, each conduit
' being formed of a plurality of parallel runs .
“or members and a plurality of intermediate -

60

runs or members, the parallel yuns and the -

intermediate runs of each conduit being in
alinement with

| the' corresponding parallel
pruns and the intermediate runs of the ad-

6o

jacent conduits, the walls forming said con-

duits being spaced apart at their

ing ‘straight longitudinally-extending

el

_ 't at edges by
strips-of metal of greater.thickness than said
walls and bent to present corrugations hav-
or-.
tions and straight transversely-extending

70

portions meeting in a right angle ai:;_'it.he' in-. -
ner'side of each corrugation, and being bev- .

eled or flattened at the outer-side of each 75

corrugation opp

corrugation. being themselves * corrugated,

spacing strips, whereby the ends of the

“terminating short of said . ..

osite to the right angle, and =
forming one side of each

--._]_" .
- ol

80._-'+ |

apparatus present straight columns- and -

straight transverse rumns.
In testimony whereof

two subscribing witnesses.: . - - =
. D McRA LIVINGSTON..
| Wi'thesse's:- Lo |

- Crair W. FAIRBANK,

o JOHN P{DA‘_VIS._'_._[

'y

r '.ﬁﬁ: c_:'ents each, by addressing: the “ Gommis's.ioné:' of .raten'gi'
~'Washington, D. C.” e T

'.i:"‘ J‘.':."l'" - -

1 }gaVe ‘signed my : o
the pres'el}peﬁ Q_f | _‘-.,_-:? |
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