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- To all iuhom it mcey ooncern:'_
- Beit known that I, F1Tz E. CULVER, a citi-
- zen of the United States, residing at Chicago,

in the county of Cook and State of Illinois,

- 5 have invented certain new and useful Im-
provements in Gas-Engines; and 1 do declare

the following to be a full, clear, and exact de-

~ seription of the 1nvent10n such as will enable

others skilled in the art to which it appertains

10 0 make and use the same, reference being
- had to the accompanying drawings, and to the

Jetters of reference marked theleon which

form a part of this specification.
| - _ This invention was patented to me in Let—
15 ters Patent of Great Britain No. 28,842, dated
- December 16, 18396, and Letters Patent of
‘France No. 262 204:_ issued March 22, 1897.
'The mventlon relates to means for cooling

the piston of a gas-engine by cwculatmw'

20 thr ough it a ﬂmd the ob;]eet being to prowde
- means of commumcetlon between a chamber

“within the piston and a source of sul)ply and

. with a discharge-pipe.

26 ton-rod with induction and eduction ducts
leading to and from the chamber within the
piston and communicating with service and
discharge ports in a fixed pert of the engine
by means of grooves formed in sliding sur-

jo faces moving over such fixed part such
- @rooves bemg prolonged in the direction of
| movement of the sliding part. As shown in
 thedrawings, the communication between the
ducts in the plston-rod and the service and

'35 discharge ports in the fixed portions of the

- engine is through a cross-head, but may. be-
through any moving part hevmrf a sliding
- contact with the ﬁ*{ed part, whether such mov-

~ ing part has a reciprocating movement, as in

40 the illustrations, or a rotary movement.

In the accompanying drawings, Figure 1 is

4 detail central plan section of an engine-cyl-
1nde1,p1st0n connecting-rod, and cross-head..
Fig. 2 is a sectional view on the line 2 2 of

45 Flb 1, and Fig. 3 is a sectional view on the

line 3 3 of Fig. 1 in both of the last two fig-

ures perts bemn' restored whleh do not ap-
pear in Fig. 1.

At A is shown a section of the typical gas-

o 50 enginecylinder, having a water-jacketa. The

| plStOIl B is of sufﬁe1ent lenﬂth only to pro-

|

the instance illustrated, with a cross-head D

e o

Vlde within it an ample chamber G a,nd to
carry upon 1ts periphery a suitable packing-
ring, as b. Thepiston-rod C is connected, in

sliding between lower and upper guide-bars

E ¢ and F £ and being provided w1th a Wmse—
pin d.

A pair of ducts H J extend 10110'1tudmally._

through the piston-rod, opening at the one

end la,tel &lly to the ehamber ( within the pis-

» 5d.

6o

ton B and ‘at the other to ducts K L. within -

the eross-head D and leading the one to one

of the arms of the closs-head and the other

to the other and terminating in grooves M O,

‘respectively formed in the 1ower ehdm*n feees
of the cross-head and being in line W_.lth and
| of as great length as the movement of the
cross-head. Ducts P Q open through the

ocuide-bars E I, respectively, to eommumeabe

7o

Wlth the grooves M O, and are so located that

they are at the extreme end of these grooves

A fluid led to the engine through the pipe
p under suitable pressure will enter the duct
K through the groove M and. will pass into

the chamber G of the piston and be discharged

therefrom through the ducts J L, the groove
O, and the pipe ¢, thereby eoohnﬂ" the plston

and preventing its enlargement by expansion

and the eonsequent mereased friction” upon

‘the cylinder-walls, and preventing. also the
heating of the face of the piston and the con-

sequent ignition of any residuum from the

‘burned gases which may be deposited there-
uapon. Usually the fluid employed for this

cooling effect will be water, though, if desired,
other 11qu1d or air or other vapor may be em-
ployed |

In an engine in which a eross-head s em-
ployed I deem the arrangement of the fluid
joint between the fixed and moving parts,

at the end of the piston stroke. Pipes pq
- | lead to and from the ports P Q, respectively.
The invention consists in formmn' the p1e-"
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which I have shown and described, to e pref-

erable to any other, though'it is obwous that,

if cleswed the mductwn and discharﬂ‘e duets

may be upon the same side of thecr oes-head

‘and the communication with the fixed part of
the engine may be through the upper instead

of the. lower guide-bars. Indeed a variety of
changes may be made in the arrangement of
these duets and in their edeptetmn to other
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parts than the cross-head and guide-bars, but |

such changes would be mere adapmtlons of
the invention as now diseclosed, and I desire
to be protected in their use.

I clalm as my invention—

1. In an engine the combination with a
chambered plbt()ll and with a piston-rod, hav-
ing ducts leading to and from the piston-
chamber, and opening through sliding faces
which are grooved from the mouths of such
duets 1n the direction of movement, of fixed
parts over which suchsliding faces move, and
having ports so disposed as to be at all times
1n register with the grooves of such faces.

9. The combination with a reciprocating

chambered piston, of a piston-rod having lon-
gitudinal duets opening to the chamber of the
piston, a cross-head having ducts connecting
with the ducts of the piston-rod and opening
through sliding faces of the cross-head, such
faces bemﬂ' n'rooved from the mouths of such
ductsin the d11 ection of movement, and guide-
bars cooperating with the cross-head and hav-
Ing ports opening to the grooves therein.
In testimony whereof I ailix my signature
1n presence of two withesses.
117 K. CULVER.
Witnesses:
Louis K. GILLSON,
WILLIAM F. DATES.
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