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To all whom it QY CONCErn:

 Be it known that I, WARREN S, JOHNSON,

“a citizen of the Umted States, res1d1nﬂ' at

L1
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- t1on of the radiator, which term will be here-
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Milwaukee, in the county of Milwaukee and
State of W isconsin, have invented certain

new and useful Imprmrements in Condensers

or Radiators, of which the following' is 8
S peclﬁcatmﬂ | X -

My present invention pertams to improve-
ments in condensers or radiators, designed
primarily for use in conjunction with steam
engines or explosive: engines em ployed in
automobiles.

The object of the invention is to pmwde a

stmple and eflicient structure, which may be

readily manufactured - and will present &

minimum number of joints.
In the drawings: Figure 1is a front eleva-

nafter ‘emplo;, ed for the sake of conven-
1ence; Fig. 2, a top plan view thereof; Fig.
3 ) lenﬂltudmal sectional view on the line

—3 of 1110 1; and Fig. 4 a perspectwe view
of one of the spacing-bars or members, with

several of the tubes or pipes shown in out- |
line.

The structure compuses a series of tubes
or pipes A, prefera,bly weldless, which are
placed one above

otner. The wvarious columns of tubes are

‘spaced apart by strips or bars B, which are
placed between Sa.ld eolimns at edch eﬁd ot

the tubes, the spacing-strips or bars being of
the form illustrated in Fig. 4. As will be
seen upon reference to said ﬁﬂ*urﬁ the strip is
mm‘*wd of a piece of metal Obloraﬂ‘ il Cross-

ection, and so shaped as to prese'}_t a Wavy

hne. Or a series ol cONVeX-CONCave sur-
f&ces. Whan the elements are assembled,

these sp.cihg-sirips hie directly against the

faces, or & portion thereof, of the tubes which

they mep&'"a,te thus iﬁrﬂﬂng spaces C between.

the various vertical columns of tubes, the
tubes whieh compose each column lymﬂ“ d:-
rectly one upon ancther. The spaces thus
produced are tortuous or serpentine in form,
thereby exposing the steam (or water, as the

case may be) to an extended surf&ce in its

passage through the radiator, which surface
18 much greater than would be the cage if the
passages were straight. I |

After the tubes and spacers are assem-

bled they are fempor arﬂy secured and then

the other in ver icatly-dis- |
osed columns, with the various columns

pl aced side by 51de the tubes in the adjacent
‘columns bearing a Stagﬂered relation to each

}
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che opposite ends of the bundle are dipped in
solder, preferably to a depth greater than
the width of the strips which are placed at
the ends of the tubes, as shown. T he solder,

indicated by D, Ifig. 1 flows around the ends
of the tubes and the spacing-bars or strips,

effectually binding them all together thereby

torming the series of ver t1€a113*~(115p0bed-
channels or spaces (, heretofore rererred to.

Inasmuch as the tubes 1M the cohm_n‘ﬁ lie

60

mmmediately one upon another, no .cross-- -

charnels are directly formed, though of

course, slight openings may appear betiveen

the ad]acent faces of the superimposed tubes,
due to inequalities and other causes. The

spacing-bars being wavy or serpentine in

form, 1t will be seen that the separate tubes

in each colu unn are embraced by the bars,
and one bar or spacing member is common

to two adjacent columins. The solder em-
ployed firmly binds the elements of the strue-
ture together, and fills up the triangular, o:
Subst.mtlalh* triangular, spaces or openings
left between two &dj&cem tubes. and their
bars. . The width of the spaces hetsween the
column& nmy be varied as desired, by employ-
1g spacing-strips or bars of a gr eater or less
thickness.

In practice the structure w 11 be mounted
in a suitable frame or casing, having connecs
tions with the steam exhaust of an engine, or
placed in the line of circulation from- “and to
the water—;acket cf an explesive engine, as
‘the case may be. It will also be Undermtood
that while I have referred to the spacés Ca
being vertically disposed, they may run ho*‘*l-
aomally if so desired. So, too, the term

“column’’ i*s emplovec. 11 a, rehtwe Sen s
‘row’” would be. api\hcw’ﬂe were
‘the tubes arranged with: their longitudinal
axes in a vertical piane. 'T'he claims are to

be read and interpreted with this under-
sta,ndmg Ny |
Having thus described my invention, what
T claim is- :
1. In combination with e phurality of col

K2

umns of tubes, each column comprising a se-

ries of tubes burved 1n contour, arranged side
105

“to side; spacing members pl&uﬂd between the
ad]aﬂent columps at each end thereof, cach

of said members conforming in shape t0-the
cemour of that pormo of the titbes with

which it contdcts; and solder Sﬂcumw the

ends of the tubses, anld the spacmfr 111&1111)01,5 X

togeuher
2. In cemblh vbion ¢

4-1'
’lJ,

% _p}uz*-a,lity of sol-
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umns of superimposed tubes, the tubes when
assembled. presenting a substentlelly COn-

tinuous sinuous face or outline upon each
side of each of the columns; spacing mem-
bers placed between the ad] acent columns at
each end thereof, each pair of said members

at each end of the tubes embracing each of
the tubes of the column which lies between

tubes and the spacing members together.
3. In combination with a plurality of col-
umns of tubes, each column comprising a.se-

ries of tubes errenged in contact with each |

other and side to side and presenting a sub-
stantially continuous sinuous face, the tubes

of one column being staggered with relation |

to those standing adjacent thereto; spacing

members placed between the adjacent «col-

“umns-at eeeh end thereof, each of said mem-
bers comprising a bar hevmg a Wwavy con- 20

tour which permits the bar to fit against the
faces of the tubes upon opposite sides there-
of; and solder securing the ends of the tubes

and spacing members together.
‘them and solder securing the ends of the |

In testimony whereof 1 have siened my 25
name to this specification in the presence ot
two Subsembmg witnesses.

WARREN S J Od"\TbO\T

Witnesses !
PauL F. JOHNSON
J. M. DoEsBURG.
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