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To all whom it"may concern:

Be it known that we, James H. SAgER and
(GEORGE D. GREEN, both citizens of the Umted

States, and residents of Rochester, in the

county of Monroeand State of New York, have

1nvented certain new and useful Impr ovements
1n Means tor Cooling Heated Surfaces, of

which the following is a specification.
This invention lelateb to means tor cooling
heated surfaces, such as cylinder and V,:lee-

~cases of gas-engines, and has for its object to |

provide means for reducing the temporatme
of such sur mces by mdlatlon

In the drawings, Figure 1 shows an eleva-
tion of part of the PRplOSIOI] cylinder and
valve-casing of a gas-engine provided with

the coolmo means whmh form the subject of
Fig. 2 is a cross-section on
Fig. 8 shows certain

this invention.
the line 2 2 of Fig. 1.
parts of the invention: and E 108, 4 and 5 show
one of its features, Fw* 4 bemﬂ a vertical sec-

tion on the line 4 4 of Fig. 5, a,nd Fig. 5 be-

Ing a cross-section on the line 5 5 of FIG 4.
A represents the explosion- -cylinder, and B

the valve-case of a gas-engine of a well- -known

type. Tubes C project mdlally out from the
surtaces of said cylinder and valve-case, by
which the heat is conducted from said surtaces
and from which it is dissipated by r adiation.

The construction of said tubes is shown in

Migs. 4 and 5. Said figures show that each

of said tubes has a flange ¢ at its base and has

several longitudinal slots ¢ in its circumfer-
ence. The portions of the circumference of
the tnbes C that are cut away to form said
slots ¢ are represented as turned inwardly, as
flanges ¢". Thus each tube presents a large

extent of surface from which the heat may

raciate.

Tubes C (ot ANy desn*ed cross-section) are
represented In the drawings as projecting ra-
dially in parallel rows from both said cylin-

“der and valve-case and are so arranged that

they substantially cover both of said surfaces.
These tubes C may be secured to the surfaces
with which they are to be employed as radi-
ators 1n any suitable manner. In the draw-

ingsthey are represented assecured tosaid cyl- |

inder A and valve-case B

| screws o,

surface heat readily radiates.

by means of a jaclket
A, which is so perforated that it receives said
tubes C, but engages their flanges ¢. When
the acllet A’ is la,stulul around the cylinder
A fmd valve-case B, the bases ¢ of the tubes C

will be held down in contact with said cylin-

der and v
cured upon them and project radially out from
them, as represented in Figs. 1 and 2.

The jackets A’ may be secured to the

> ey lin-

der A and valve-case B in any suitable-man-
In the drawings, said jacket is repre-
sented as secured to said eylinder and valve-
case bV means 01 Lhe SCrews d, w]nph taste

ner.

clamp 1Ls ends too ether arou nd the valvu -case.

The tubes ' may be placed also upon the
top of the exp]osmn -cylinder A, as represent-
ed in Fig. 1. Inorder tosecure them thereon,
the tubes (' are inserted through perforations
A’ in the plate A” and are locked therein and
upon the top of the cylinder by means of
which hold the plate A*down upon
the bases ¢’ of said tubes (U, so as to bring
sald tubes in contact with the top of the cyl
inder by means of screws ¢’.

This construction affords an eficient means

olves a l‘u'cre
the sum of the suthus of the perforated

tubes C' plus the exposed parts of the sur-
faces of the cylinder A and valve-case B, and

ralve-case, and said tubes will be se-
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for radiating heat from a heated body, for it
adiating -surface. madu up of

e

1t also presents to the air the maximum

amount of edge surface, from which form of
Furthermore,
by employing tubes as radiators a circulation

of air is obtained around the radiating-sur-

tace. The perforations in the tubes open
them to the air, so that it circulates freely
through them as well as around them. The
peculiar arrangement of the tubes shown in
Hig. 1, in whic,h the tubes of each row come
opposite spaces in adjacent tubes, is adapted
not only to the use of the 111(11111111111 number
of tubes upon a surface, but is best adapted
to present each tube to the air.
What we claim is—
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1. The combination, with a heated body._, of
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tubes projecting therefrom, each tube having
one end fastened to said heated body and
transverse perforations through the walls of
said tube between the ends.

9 The combination, with a heated body, of
tubes projecting outwardly therefrom, each
tube having one end fastened to and closed by
said heated body and transverse perforations
through the walls of said tube, whereby the
tube is heated by the heated body, and air 18
drawn into and discharged from the interior
of the tubes.

9 The combination, with a heated surface,
of perforated tubes projecting radially there-
trom: flanges upon said tubes; and means for
securing said tubes upon such surface, sub-
stantially as shown and described.

4 The combination, with a heated surface,
of tubes having flanges at their bases; a per-
forated jacket adapted to receive sald tubes

ny

and engage the flangesat their bases; substan-

tially as shown and described.

5 The combination. with a heated surtace,
of the tubes (' having the base-flanges ¢, the
slots ¢ and the side flanges ¢°; and means for

gecuring said tubes upon such surface.

6. The combination, with a heated surface,
of the tubes (¢ having the base-flange ¢, the

775,860

slots ¢/, and the side flanges ¢, the perforated
jacket A’; and means for securing said jacket
to said heated surface, substantially as shown
and described. ' - -

7 The combination, with a heated surface,

of the tubes C having the slots ¢ and so ar-
ranged, in parallel rows, upon said heated sur-

face, that each tube shall be opposite the space
between adjacent tubes in each of the rows of
rubes on each side: and means for securing
said tubes upon such heated surface.

3 The combination, with a heated body, of
tubes projecting outwardly therefrom, each
tube having one end fastened to and closed
by said heated body. each tube having a per-
torated wall, whereby air is drawn into the
‘nterior of said tube and is discharged from
the open end thereof. o

9. The combination, with a gas-engine, ot a

multiplicity of tubes, open at their outer ends,

and secured to the engine by and closed at
their inner ends, said tubes being slotted or

perforated between thelir ends.

JAMES H. SAGER.
GEORGE D. GREEN.

Witnesses:
F. BIsSELL,
D. (YURNEE.
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