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To all whom it may concern.:

Be it known that I, WrLLIAM J. O. Bryox,
Jr., a citizen of the United States, and a resi-
dent of the city, county, and State of New
York, have invented new and useful Im prove-
ments in Water or Air Cylinders, of which
the following, taken in connection with the
accompanying drawings, is a specification.

My invention relates fo water or air ¢ylin-
ders more especially adapted in the present
instance for use in connection with exercis-
ing-machines to form the resisting power in
the same, although they may be equally ap-
plicable for other purposes, as will herein-
after appear obvious to those skilled in the
art; and it consists, first, in the construction
and arrangement of the piston-head and
valve, whereby the resisting power in the cyl-
inder, whether air or water, is exhausted or
forced from the forward into the rear end
of the eylinder through suitable connecting
channels or passages, as will hereinafter be
set forth, and, secondly, in the adjusting
means for varying the pressure upon the
piston. :

The object of my invention is to provide a
water or air eylinder of few parts and of sim-
ple construetion to form an adjustable resist-
ing power more especially adapted to be used
in connection with rowing or other exercising
apparatus, in combination with suitable op-
erating mechanism.

Referring to the drawings, in which I have
represented my invention embodied in sev-
eral different forms, Figure 1 represents a
sectional view through the center longitudi-
nally of the eylinder, piston, and valve; Fig.
2, an end view of the piston; and Figs. 3, 4,
9, 6, and 7, different views in detail of modi-
fications of my invention, to be referred to
and described hereinafter. )

Referring toFigs. 1 and 2, A represents the
cylinder; A’ A’, the eylinder-heads; B/, the
piston-rod,and B the piston, which in this in-
stance is provided with two series of openings
or passages (represented at band b’) connect-
ing opposite ends of the cylinder-chamber, as
clearly shown. Said series of openings b and
U are arranged in circles, or nearly so, one
within the other, ag more clearly shown in
Fig.2. The openings of the inner series b are

of larger diameter than tho outer series, be-

ing adapted for the frec passage of the water
ot air through the same atthe back-stroke of
the piston'B, at which time the valve, (repre-
sented at, C,) free to slide on the piston-rod,
is held away from contact with the face of
sald piston B over the said inner series of
openings by the action of the water or air

| against the same, and at the forward stroke

of the piston the said inner series of open-
ings are closed by the valve, which is held
against the same by means of its spring e,
and the water or air is forced into the rear
of the eylinder-chamber through the outer
series of smaller openings or passages 1/,
which are located beyond the outer periphery
of the valve C, as clearly shown in Tig. 1,
thus obviating the use of outer connecting-
pipes as heretoforeused. The pressure upon
the piston at the forward stroke of the same,
or the force required to move the same for.
ward, is regulated by the size or number of
the passages in said outer serios 0’y as will
appear obvious to those skilled in the art,
and a greateror less number of said openings
may be closed by screws or other suitable
means, according to the pressure desived. I
sometimes, however, employ an adjusting de-
vice, whereby the resistance offered to the
piston may be regulated from the exterior of
the cylinder, which device I have represented
in Figs.5and 6. In this case I have secured
the piston B on the end of a cylindrical tube
B”, adapted to fit on and be adjustably se-
cured to the piston-rod, as clearly shown in
said Fig. 5, in a manner to allow the piston-
rod to be turned within said tube B’/ when
desired, in order to change the position of an
adjusting deviee E, located thereon, in its re-
lation to the piston or the openings therein,
for the purpose to be hereinafter explained.
Said adjusting device consists of a circular
plate adapted to be secured in a fixed posi-
tion on the piston-rod at a point between the
valve and piston, and is partially cut away,
as more clearly shown in Iig. 6, in a mannper
to leave the inner series of openings b in the
piston unobstructed within one-half of the
outer rim thus formed in the device E. I
provide openings e therein, located directly
opposite the openings b’ in the piston, which
piston in this instance is provided with an
outer series of openings within one-half of
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its circumference only in such manner that
when the adjusting device Eis turned through
the medinm of the piston-rod the number of
openings b’ in the piston through which the
water or air may pass at the forward stroke
of the piston (the valve C closing the inner
series) are reduced according to the position
of said adjusting device, and when the same
has been turned half-way around all the open-
ings b’ in the piston are shut, thus closing
communication between oppositesides of the
eylinder-chamber, as will be readily under-
stood by those skilledin theart. Inthisecase
the valve C operates in its relation to the in-
ner series of openings b in the piston at the
backward and forward strokes of the same,
as hereinbefore described in relation to Figs.
1 and 2. When in operation, the piston-rod
B/ and the cylindrieal tube B’” therecon are
held in a fixed position in relation to each
other by a serew or other suitable means.
Referring to Figs. 3 and 4, I have shown a
modification in the arrangement of the two
series of openings in their relation to each
otherand in the construction of the valveand
piston. In this instance I have located the
piston on the end of the piston-rod and have
provided the same with a hinged valve (repre-
sented at C)in lieu of a sliding valve, as here-
inbefore desecribed, which valve I have pro-
vided with a series of small openings d, cor-
responding in function and operation to the
outer series of openings 0’ in the piston, as
hereinbefore described, which openings d are
located in the valve directly opposite theopen-
ings b in the piston, the operation of which
thus constructed is as follows: At the back-
ward stroke of the piston the water or air in
the cylinder forces the valve open, thus allow-
ing the same to pass freely through to the op-
posite side of the cylinder-chamber, and at
the forward stroke of the piston the valve is
closed and the water or air is forced through
the double series of openings, and the resist-
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ing power is groater or less, according to the
number of openings d in the valve.

Referring to Fig. 7,1 have shown the valve
as being secured in a fixed position on the
piston-rod and the piston loosethereon, which
arrangement of parts might be applied when
desired, in lieu of the arrangement as herein-
before explained, and it is also obvious that
the position of the valve on the piston-rod in
its relation to the piston may be reversed—
that is, be placed at the opposite side of the
piston from that shown in the drawings—ac-
cording to the use for which it maybeadapted.

When water or other fluid is used in the
cylinder as the resisting force for the piston,
the said cylinder may be filled through an
opening or passage located in one or both of
the cylinder-heads, as shown at T, or at any
other suitable point, which epening or pas-
sage may be closed by a screw or other suit-
able means.

Ilaving thus set forth my invention, whatl
claim as new, and desire to secure by Letters
Patent of the United States, is— )

1. A cylinder provided with a piston hav-
ing two series of openings therein arranged
parallel, or nearly so, with the line of the pis-
ton-rod, one set -of which is adapted to be

closed, substantially as described, by a-cover-

ing or valve, and the other series left uncov-
ered, substantially as and for the purpose set
forth.

2. A cylinder provided with a piston hav-
ing two series of openings therein arranged
parallel, or nearly so, with the line of the pis-
ton-rod, a valve, and an adjusting device
whereby the force to be overcome by the pis-
ton is regulated, substantially as described,
and for the purpose set forth.

WILLIAM J. O. BRYON, Jr.
Witnesses:
Cuas. If. DANE,
KATIE A. PYNE.
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