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To all whom it may concern:

Be it known that I, ALBERT CUNNINGHAM,
of Milwaukee, in the county of Mllwa,ukee
and State ot Wlsconsm haveinvented certain
new and useful Improvements in Direct-Act-
ing Steam-Feed Works for Saw-Mills; and 1
do hereby declare that the following is a full,
clear, and exact descmptlon of the mventlon
which will enable others skilled in the art to
which it pertains to make and use the same,
reference being had to the accompanying
drawings, and to the letters of reference
marked thereon, which form a part of this
specification.

My invention relates tothat class of direct-
acting steam-feeding engines in which a long
cylmdel and piston-rod are employed.

It consists, essentially, of attaching the pis-

" ton-rod to the lower side of the pisto,n and
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giving it a bearing in the bottom of the cyl-
inder along its entire length, of providing in
each end of the piston a steam cavity or re-
cess opening against theinterior of the ¢ylin-
der at the bottom and communicating with
the steam-space of the c¢ylinder at the oppo-
site end of the piston so asto counteract the
tendency of the eccentrically-attached piston-
rod to turn the piston obliquely to the axis of
the eylinder, and of certain other peculiarities
of construction and arrangement hereinafter
particularly desembed, and pointed out in the
clalms. -

The main objects of my invention are to
prevent the flexure and sagging of the long
piston-rod employed in this class of engines
and to prevent unequal wearing of the piston
in the cylinder.

In the accompanying drawings, like letters
designate the same partsin the several figures.

mee 1 is a sideelevation of my 1mproved

steam—feed as applied to a saw-mill carriage.

Fig. 2 is a vertical axialsection,on a ﬂ'reatly-
enlar ged scale, of the piston and a portion of
the cylinder. I‘w 3 18 a horizontal axial sec-
tion of thepiston. F¥ig. 4 is a cross-section of
the piston on the line i 4, Fig. 3. Fig. 51is a

similar section on the lme 55, Fig. _.f,a;nd Fig.

6, a similar section on the line 6 0, Fig. 2.
In this class of steam-feeding engmes in

‘which a long cylinder and p1st0n-1 od areem-

ployed the piston-rod as heretofore attached
at the center of the piston will sag between

the distant points where it is supported, es-
pecially when it is acting against consider-
able resistance. This ﬂexme or sagging of

the piston-rod tends to carry the piston into

a position oblique to the axis of the eylinder,

and hence to wear it tapering toward the
ends onthe upperand lower sides. Toavoid
to a certain extent the 1ll effects of this un-
equal wear of the bearing-surfacesof the pis-
ton, 1t has been customary to turn it at fre-
quent Intervals in the cylinder, so as to pre-

sent different portions of its bearing-surfaces

1n turn to the greatest wear. In thismanner
the piston 1s worn tapering toward the ends
and 1ts proper fit in the cylinderis destroyed.
The sagging or flexure of the piston-rod also
tends to wear the packing in the stuffing-box
of the cylinder uneyenly, thereby causing
leakage.

Toobviate these difficulties is the end of my
improvements, which will be readily under-
stood byreference tothe accompanying draw-
ings, in which—

A represents the cylinder, constructed in
the usual manner of a number of sections of
convenient length flanged and bolted together
at the ends so as to produce a cylinder of the
required length. The ports at the opposite
ends and on the under side of the cylinder
are connected by pipes D D with a steam-
chest or valve-case E in the usual manner.
A supply-pipe F is connected with the upper
part of the valve-case and the exhaust—plpe &
with the under side thereof.

H represents a lever connected in the usual

manner with the valve for admitting, cutting

off, or exhausting steam from elther end of
the cylinder. -

- K i1s a saw-mill carriage, p10v1ded at the
rear end with a depending bracket &, to which
the outer end of the piston-rod C is directly
attached. 1 prefer to form a longitudinal
groove in the bottom of the eyhndel to re-
ceive and guide and afford a greater bearing-
surface for the lower side of the piston-rod C
The piston B, which is preferably made five

~or SIX times as long as its diameter, is formed

in the lower side Wlth a lonﬂ'ltudma,l sleeve
or bore for the reception of the piston-rod C.
A key ¢, passing through a vertical slot in the
middle of the piston and engaging with a cor-
responding slot in the piston-rod, secures the
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latter in said piston, as shown in Figs. 2, 3, | perforated ears «, as shown in Tig. 6, which

and 6. The piston B is turned up at the op-
posite ends to fit the cylinder, and between
the bearing-surfaces so formed is reduced in
diameter, s0 as to require less finishing and
to avoid the friction of unnecessary bearing-
surface.
grooves are formed in the bearing-surfaces of
the piston, and in these grooves are inserted
suitable packing-rings b 0’. The packing-
rings b are formed in segments, as shown in
Fig. 5, abutting at one end against squared
recesses ¢/, formed for the purpose, as shown
In Kigs. 2 and 5,in thepiston-rod C. At their
opposite ends, which meet or come close to-

gether at the upper side of the piston, these |

segments are beveled on the inside, and are
pressedand heldoutwardlyand snugly against
the cylinder A byaninverted-V-shaped block
0%, the cylindrical shank of which is inserfed
in a socket formed forits receptionin the cyl-

- inder-head. Spiral springs 0® are placed in
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these sockets, bearing against the shanks of
the blocks 4° and force the latter outwardly

1nto engagement with the segments of the

rings b. The packing-rings 0’ are placed in
rabbets or circumferential recesses in the
rings b, so as to break joints therewith and
prevent leakage through the spaces between
the ends of the segments of which the rings
b are composed. |

In the ends of the piston B are formed
steam chambers or cavities L around the
sleeve encircling the piston-rod, and opening
at [ [ on each side thereof against the bottom
of the e¢ylinder, as shown in Kig. 4. The cav-
1ty at each end of the piston communicates

through a pipe or passage I’ with the steam- |

space at the opposite end of the piston. By
this means when steam enters, for example,
the right-hand end of the c¢ylinder, as shown
in the drawings, it will be admitfed through
one of the pipes !’ into the steam-cavity L at
the opposite end of the piston, and acting
against the bottom of the cylinder through
the wide openings [ [ will tend to force that

end of the piston upward, thereby counter-
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balancing the tendency of the eccentrically-
attached piston-rod to carry it downward.
The cavity L in the opposite end of the pis-
ton being open to exhaust through the other
pipe I/, opening into the exhausted end of the
cylinder, leaves the steam-pressure upon the
upper side of the piston unbalanced, and
thereby counterbalances the tendency of the

eccentrically-attached piston-rod to lift or

carry that end of the piston-rod upward.

. When steam is admitted to the opposite end
~of the cylinder, the reverse of the operation

6o

just deseribed takes place, so that in which-

ever direction the piston is moved the tend- |

ency of the piston-rod connected therewith

out of its center to move it obliquely to the j

axis of the cylinder i1s counteracted.
The sections of which the cylinder is com-
posed are each formed on the under side ad-

e S

{

Near each end circumferential

serve as guides for boring or forming said
groove and connecting the sections with said
groove 1n perfect alignment. Although I pre-
fer the construction shown, the groove in the
bottom of the cylinder may be dispensed
with and the piston-rod allowed to bear sim-
ply upon the bottom of the cylinder; but in
this way a much smaller bearing-surface is
atforded. |

Various changes may be made in the de-

tails of my improvements without departure
from the spirit of my invention or change in
the results thereby attained.

I claim—

1. In a steam-feed engine, the combination

of acylinder,piston, and a piston-rod attached
to said piston at its lower side and bearing on
the bottom of said cylinder, substantially as

“and for the purposes set forth.

2. In a steam-feed engine, the combination
of a cylinder having a longitudinal grooveon
the inside along the bottom, a piston adapted
to said cylinder, and a piston-rod attached to
sald piston at the lower side and bearing at
the bottom of said cylinder in said groove,
substantially as and forthe purposes set forth.

3. In a steam-feed engine, the combination
of a cylinder composed of sections and pro-
vided with a groove on the interior along the
bottom, said sections being each formed with
a perforated ear, which serves as a guide for
forming said groove and connecting the gec-
tions with the groove in line, a piston, and a
piston-rod eccentrically attached to said pis-
ton and adapted to bear in said groove atthe
bottom of the c¢ylinder, substantially as and
the purposes set forth,

4. In a steam-feed engine, the combination
of a cylinder, a piston, and piston-rod eccen-
trically attached to the piston, said piston be-
ing provided at each end with a steam-cavity
opening against the interior surface of the
cylinder and communicating with the steam-
space at the opposite end of the piston, sub-
stantially as and for the purposes set forth.

. In asteam-feed engine, the combination,
with the cylinder having an interior longi-
tudinal groove along the bottom, of a piston
having a longitudinal bore in one side for the
reception of the piston-rod, said bore being

open on one side, and a piston-rod inserted

and secured 1n such bore and adapted to bear
in the groove along the bottom of the eylin-
der, substantially as and for the purposes set
forth. |

6. In asteam-feed engine, the combination,
with the cylinder, of a piston formed with cir-
cumferential grooves near its ends, packing-
ringsinserted in said grooves, spring-actuated
beveled blocks bearing outwardly against said
packing-rings and holding the same snugly
against the cylinder, said piston being pro-
vided at each end with a steam-cavity open-
ing against the interior of the ecylinder and

communicating through a passage in said pis-

jacent to the groove for the piston-rod with | ton with the cylinder at the opposite end of
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the piston, .and a piston-rod attached to said |

piston at the lower side thereof and bearing
on the bottom of the eylinder, substantially
as and for the purposes set forth.

7. The combination, with thecylinder, of a
piston and its rod eccentrically attached to
the piston, said piston being provided at or
near one end with a cavity opening against
the cylinder and communicating with the
10 steam-space therein so as to counteract the

3

side-thrust of the piston-rod, substantially as
and for the purposes set forth. |

In testimony that I claim the foregoing as
my own I affix my signature in presence of
two witnesses.

ALBERT CUNNINGHAM.

Witnesses:
CHAS. L. Goss,
- M. E. BENSON.
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