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1o all whom 6 may concern:

Be 1t known that I, THoMas B. JEFFERY, a
citizen of the United States, residing at Keno-
sha, county of IXenosha, State of Wisconsin,

have invented a certain new and useful Im- |

provement 1n Radiators for Cooling Fluids:

and 1 declare the following to be a full, clear,
and exact description of the invention, such

as will enable others skilled in the art to which
1t pertains to make and use the same, refer-
ence being had to theaccompanyingdrawings,
which form a part of this specification. =~
My invention relates generally to heat-ra-
diators, and more particularly to devices for
dissipating the heat of and thereby cooling a
circulating fluid. B
* It 1s necessary that the cylinders of engines,
especially of the explosive type, should be
surrounded by.a jacket between which and
the cylinder a cooling fluid circulates to ab-
sorb the heat generated in the cylinder and
prevent the latter from becoming unduly
beated. In order that the heat absorbed by
the fluid may be dissipated, the fluid circu-
lates through a cooling device—such, for in-.
stance, as a radiator—by means of which the

temperature of the fluid is so reduced that

when it returns through the jacket it again

absorbs heat from the cylinder.

The primary object of my invention is to
provide a simple and efficient heat-radiator
having flues through which the atmosphere

treely passesand around which the fluid to be |

- cooled circulates, thereby reducing the tem-
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perature of the fluid, -

A further object of my invention is to pro-
vide a device for cooling a circulating fluid
which will be simple in construction, inex-

pensive in manutacture,and serviceableinuse. |

My 1nvention, generally described, consists
In a radiator comprising a plurality of paral-
lel tubes having hexagonal ends, the flat por-
tions or facets on the ends of adjoining tubes
being directly connected, the diameters of the
tubes between their ends being such as to form
a space around and between the tubes for the
circulation of a fluid. |

My 1nvention will be more fully described

hereinafter with refererce to the accompany-
Ing drawings, in which the same is illustrated

view on’line 3 3, Fig. 2. .
. The same reference characters are used to .
parts in the several figures

as embodied in a convenient and practical -

form, and in which—

Figure 1 is an end elevational view, with
parts broken away, of my improvement and

so much of an engine-cylinder and surround-

1ng jacket as is necessary to disclose the op--
eration of my invention; Fig. 2, a side eleva-
tional view of one of the tubes used in con-
and Fig. 3 a sectional

structing my invention;

indicate the same
of the drawings.

-Reference-letter
of which is to be dissipated. o -
- B indicates a jacket surrounding the cylin-

der A and forming a space between the inte--
rior surface thereof and the exterior surface
of the cylinder through which a cooling fluid

circulates.

B’ indicates a c.o-'nduit _aﬁ ‘the -:_top of the -
Jacket through which the fluid after it be-

comes heated flows to the radiator. =~
B’ indicates a conduit, preferably communi-

‘cating with the space between the jacket and
cylinder at the bottom thereof and extending

from the radiator, through which the fluid

which has been cooled returns to the jacket

to again absorb the heat generated in the cyl-
inder. * R

C indicates a plate supported a,bbve the cyl-
inder and with an opening through which the _

conduit B’ communicates. The plate C may

‘be supported above the jacket B by any suit-

able means—such, for instance, as the flange

b, surrounding the conduit B’ and engaging
the exterior surface of the plate C around the
opening therethrough. Boltsor other fasten-

Ing means pass through the flange » and plate
C and preferably, also, through a ring %', lo-

cated on the interior of the plate C around -
The upper end of
“the conduit B® passes through and is retained

the opening therethrough.

witlzlin an opening in the plate C, asindicated
at o*. S | |

Supported above the plate Cis my improved

radiator comprising a plurality of tubes D.

The ends of the tubes D are-enlarged and di-
rectly united to the ends of the surrounding 100 -

A indicates the _c,sfli nder of
an engine, the heat generated in the operation
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tubes by any suitable means—such, for in- |
stance, as by soldering, brazing, or welding.

The diameters of the tubes throughout the
portions thereof between the enlarged ends
are less than the diameters of the enlarged

ends, thereby forming a space between the :
adjacent tubes for the circulation of the fluid

to be cooled. The en]a,rﬂ‘ed ends of the tubes
are preterably hexa,cronal in shape, S0 as to
form a close joint between the exterior sur-

faces of the flat facets of the adjacent tubes..
The ends of the tubes are preferab_lv expanded

into hexagonal shape, and when such expan-
sion 1s sufficient to make the ends of the tubes

of somewhat greater diameter than that of

the original tubes a space will be formed be-
tween the adjacent tubes, when they are assem-
bledwith their hexagonal endsin close contact.

The extent to which the ends of the tubesmay

be expanded depends upon the ability of the
material to stand expansion without fracture.
In practice, however, 1t has been found that

the best results may be obtained by expand-

ing the ends of the tubes only to an extent

that the distance between the opposite flat |
facets remains the same as the diameter of the

original tube. If, however, tubes so expand-
ed were placed S1de by sufle no space for the
circulation of fluid would _be left between the

tubes,and consequently it is necessary in order

that circulation around the tubes may be.'

permitted, to contract the portions of the cir-
culation-tubes throughout the portions be- |
tween thelr ends along the lines of contact be-

tween adjacent tubes. Such contraction may
conveniently be effected by forming corruga-

tions in the tubes extending between the cor-

- responding flat facets of the hexagonal ends.

40

In Figs. 2 and 3 a tube so constructed isillus-

trated, & indicating the flat facets of the ex-

- panded hexagonal ends of the tube, and ¢ in-

45

dicating the longitudinal corrugations formed
in alinement with the correspondlng facets at
the opposite ends of the tube. .

The ends of the plate C are bent up, as shown
at C', and united to the lower edges of the
bottom row of tubes D, while the sides of the

. plate C are provided with flanges ¢ and ¢,

50

which are united to the longitudinal surfaces

of the side tubes of the bottom row, as clearly

shown in Fig. 1. The joint formed between
the plates C and the tubes in the bottom layer
should of course be water-tight, and in order

" to confine the fluid to the spaces between the

55
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tubes the exterior tubes in the side and top
rows are. provided with inclosing means—
such, for instance, as strips of solder E—ex-
tending between adjacent tubes, and thereby
closmg the passage formed by the corruga-

tions ¢’ in the adjacent tubes.

Series of tubes laid together as described
form a compact mass without any spaces
around the enlarged hexagonal portions and
without the necessity of using plates tor sup-
porting the ends of the tubes in proper rela-

BESTAVAILABLE COF" .

tive p051t10ns such as are ordlmulv required -

in similar.structures.

A saving 1n mqtelml .

consequently results, thereby pr oducmo' a ra- .

diator of minimum Wewht and h&VlI]U‘ maxi-

mum radiating- surfaces.
The operation of my invention wﬂl be 1 ead— |

0

ily understood from the foregoing description

and is as follows: The fluid mthm the jacket
around the cylinder absorbs the heat gener-

ated in the operation of the engine fmd flows .

upwardly through the conduit B’ into the ra-
diator and thence through the longitudinal
spaces between the series of tubes. The op-
posite ends of the tubes are open, and conse-
quently constitute flues through which air

passes and to which the heat in the fluid is ra- |
diated through the medium of the radiating-

surfaces formed by the walls of the tub_es
A fter the fluid has been cooled by circulating
through the radiator it flows through the con-

“duit B? to the bottom of the Jacket B, where
it serves to again a,bsorb the heat from the

cylinder.
From the foreo'omo' descrlptlon 1t w1ll be

observed that I have 1nve11ted an improved

radiator for.cooling a. circulating fluid con-
‘sisting in a plurality of tubes havlnﬂ' enlarged

ends directly united to each other and consti-
tuting flues for the passage therethrough of
air and in which a space around the tubes for
the circulation of the fluid to be cooled 1s

go

formed by contracting the diameters of the

tubes between their ends.

While T have described ‘more or less pl e-

cisely the details of construction,I do not wish
to be understood.as lumtmﬂ‘ myself thereto,

as I contemplate changes in form, the pro-

portion of parts,and the s substitution of equiva-
lents, as circumstances may suggest or render
expedient, without departing from the spirit-

of my invention.

I00

I_QS - . | |

‘Having now fully descrlbed my mvenmon o
what I claim as new, and desn'e to secure by .

Letters Patent, 1s—

1. A device of the character descrlbed com-
prising a plurality of tubes, each tube having

110

enlarged ends directly united to the enlarged |

| ends of the adjacent tubes, the portion of said
‘tubes between their ends bemcr reducedin di-

ameter thereby formmg a, Clr culatmo'-space
around the tubes. |

9. A device of the character described com- L
prising a plurality of tubes having the exte- - .

rior surface of their ends hexao*ona,l in shape,

the flat facets on adjacent tubes being directly

120 ¢ -

united, the exterior diameter of Said tubes be- -
tween thelr ends being less than the distance =~
between the opposite facets on their ends

thereby forming a cir culatlng-Space around
o | 125
3. A device of the character desm 1bed com- .
prising a plurality of tubeshaving expanded |

the individual tubes

hexao*onal-shaped ends, the exter ior tacets on

ad]acent tubes being d1rectlv united.

. A radiator comprising a plurahty of pal - 130 B -
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allel tubes each tube having ‘enhwed.en'ds di-

rectly united to the ends of ‘Ld]a,cent tubes, -

each tube also having -longitudinal corruga-
tions extending between cor reSpondmo facets
of its opposite ends thereby forming a circu-
lating-space around the individual tubes.

53 “A radiator comprising a plurality of par-
allel tubes having the exterior surface of their
ends hexagonal in shape, the facets on adja-
cent tubes being directly united, each-tube
having lonmtudmal orooves on its exterior
surface extendm-::r between corresponding fac-

ets on its ends.

6. A radiator comprising a plurality of par-

allel tubes having expanded hexagonal-shaped
ends, each tube also having longitudinal corru-
oa,twns extending between its ends whe reby a
LY culatmmspace around the tubesis formed.
In a radiator, the combination with a plu-
1‘1,11131, of tubes each having enlarged ends di-
rectly united to the enla,l'O‘ed ends on adjacent
tubes, the portions of said tubes between their -

Ve 764,727 '1

enlaro'ed ends belno' red uced in dlameter, and

means for closing the longitudinal spaces be-
tween adjacent surfaces of the exterior layers

of tubes.
3. In aradiator, the combination with a plu—

rality of tubes hz‘wmﬂr enlarged ends directly
united to the enhrwed ends of adjacent tubes,

the portions of said tubes between their en-
larged ends being reduced in diameter, a plate

e}s_tendmfr beneath and united to the ends of
the. bottom layer of tubes and also united 1011—_
oitudinally to the surfaces of the side tubes in-

the bottom layer, and means for closing the
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longitudinal spaces between adjacent edfres of

the side and top layers of tubes.

In testimony whereof I sign this Spemﬁca-.-

tion 1n the 1)resence of two mtnesses

THOMAS B J EFFERY

Witnesses:
H. . W.J EFFERY
- T. W. JOHN_STON.___
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