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UNITED STATES

PaTENT OFFICE.

HENRY C. MILLER, OF FORT WAYNE, INDIANA.

ENGINE.

SPECIFICATION forming part of Letters Patent No. 503,154, dated August 15, 1893,
Application filed Decemiber 3, 1892, Serial No. 453,954, (No model.)

To all whom it may concern:

Beitknown that I, HENRY C. MILLER, a citi-
zen of the United States, residing at Fort
Wayne, in the county of Allen and State of
Indiana, have invented certain new and use-
ful Improvements in Engines; and I do here-
by deelare that the following is a full, clear,
and exact description of the invention, which
will enable others skilled in the art to which
it appertains to make and use the same, ref-
erence being had to the accompanying draw-
ings, which form part of this specification.

My invention relates to improvements in
engines adapted to be operated by compressed
air or steam.

The object of my invention is to provide an

engine of simple and economical construetion,
adapted for either double or single action,
requiring less power to operate it insuring a
quicker action and enabling the operator to
readily secure either alonger or shorter stroke
than ecan be secured by any other cylinder of
that form now in use. _

My object is also to provide an engine of

_convenient form which ean be operated with

equal facility by either air or steam.

" My invention consists in the novel constroe-
tion and combination of the several parts, as
will be hereinafter set forth and particularly
pointed out in the claims.

The object of my invention thus indicated,
is accomplished by the mechanism illustrated
in the accompanying drawings forming part
of this specification, in which similar letters
indicate corresponding parts in the several
views.

Figurelis a transverse section of Fig. 2 on
the line W—W. Fig. 2 is a longitudinal ver-
tical section of that form of my invention
which is adapted for double action by com-
pressed air or steam. Fig. 3 is a transverse
section of Fig. 4 on the line Y—Y. Fig.4 is
alongitudinal vertical section of my invention
adapted for single action, and provided with
a coil spring for returning the working piston
to its normal position. " Fig. 5 is a transverse
section of Fig. 4 on the line X—X. Tig. 6is
a detail view in elevation and in plan of the
valve for my double action form of cylinder.
Fig. 7 is a detail view in elevation and in plan
of the valve for my single action eylinder.

The eylinder A of suitable size and mate-

rial, and containing a proper piston chamber,
is provided with the cylinder heads D and E,
united thereto by a proper threaded connec-
tion the said cylinder heads being properly
perforated at their center to form a bearing
for the piston rod F, and the regulating stem
@, as seen in Fig. 2.

The piston head is provided upon its lower
surface with a circular flange o adapted to
drive the valve Cinto position for the return
stroke of the piston B,asseen in Fig. 2. The
¢ylinder head D may also be elongated and
provided with a coil spring chamber, as seen
in Fig. 4, said chamber having a nipple M
properly secured therein, which nipple forms
a bearing for the rod ¥, and is provided with
a projecting flange for driving the valve C
back into the position seen in Fig. 4.\ Inthis
spring chamber and encireling the rod F is
arranged the coil spring L, of any proper size,
strength or tension, and is loosely mounted
on said rod, resting on the rigid collar { with
its upperend impinging against the end of the
head D. The cylinder A is also provided with
an inlet port I through which compressed air
or steam may be properly supplied, said port
being preferably located at or near a point
midway between the ends thereof, and also
an exhaust port J which for the double act-
ing eylinder is preferably arranged diametri-
cally opposite said inlet port, as seen in Fig.
2. Forthe cylinder shown in Fig. 4, adapted
for single action said exhaust pert is prefer-
ably arranged near the upper end thereof.

In a suitable perforation in the head E of
the cylinder A, I arrange the regulating rod
G, for regulating the length of the stroke of
the piston B, which rod is provided with a cir-
cular flange G’ upon its inner end, adapted
for driving in the valve C by contact with its
flanged top, as seen in Fig. 2 and by contact
with the bottom of said valve, in the form
shown in Fig. 4. The cylindrical working
piston B, adapted for longitudinal play or
movement in the cylinder A, is provided with
a circular valve chamber extending through
its entire length and fitted to contain the ecy-
lindrical valve C which is adapted for a lim-
ited longitudinal movement therein.

Referring now to Fig. 2, or that form of my
invention designed for double action, the
valve Cisarranged in that portion of the work-
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ing piston B opposite to the inlet port I. To
the center of the head of piston 13 is rigidly
secured any suitable lug b adapted for se-
curely engaging the flange ¢ on the rod F.
The air space 7 almost entirely surrounding
the piston B, is connected with the source of
air supply at I, but is shut off from the ex-
haust port by the flanges m’, one upon either
side of the groove m, as seen in Fig. 1. The
air chamber 7 is shut off from the external
portion of the piston ehamber by the flanged
ends of the piston B as seen in Fig. 2. Di-
reetly opposite the exhaust port J is provided
a longitudinal groove min the side of the pis-
ton B, which groove is of such a length that
it freely communicates with the exhaust port
J in all positions of the piston B when in use.
Through the upper part of said piston are
provided a suitable number of transverse
supply channels 7, connecting the air cham-
ber n with the said valve chamber, and also
the transverse exhaust channels p in direct
line therewith, and connecting the said valve
chamber with the exhaust groove m; also,
through the lower part of said piston are ar-
ranged a suitable number of supply channels
g connecting the air chamber n with the said
valve chamber, and the exhaust channels
arranged in direct line with the channels g,
and connecting said valve chamber with the
exhaust channel .

Referring now to Fig. 4, or that form of my
invention designed and adapted for single ac-
tion, the valve C is arranged in a sunitable
longitudinal valve chamber in that part of
the piston B nearest to and directly opposite
the inlet port I. Inthat part of the piston B
diametrically opposite the port I is a longi-
tudinal exhaust channel of proper size, ex-
tending from the upper end thereof to a point
nearly but not quite to the lower extremity
thereof, which channel is connected with said
valve chamber by means of the exhaustchan-
nels g, also seen in Fig. 3. In that form of
my invention shown in Fig. 4 the air spaceor
chamber n entirely surrounds the piston B,
as seen in Figs. 3and 5. The valve C of Fig.
2 is open at both ends with a partition I pref-
erably about midway between the extremi-
ties thereof, with a flanged head on its lower
end, said flange having on one side a verti-
cal slot, said valve being provided with slots
or openings %, %, k, and o, as seen in TFig. 6,
and adapted forregistering with the channels
7 fy p, and g, respectively by the pilay of said
valve in the said valve chamber. The valve
C is limited and regulated in its movement
by the set secrew H which fits in the slot pro-
vided in the fianged top of said valve, and en-
gages therewith, which slot prevents any os-
cillation of said vaive when in motion. The
valve C as constructed for use in Fig. 4hasa

. closed flanged top but is open at the bottom

65

and is provided with the slot /2 and %, as seen
in Fig. 7,adapted to register ina proper man-
ner with the channels ¢ and f respectively.
To the top of piston B isproperly secured the

set serew I1, Fig. 4, adapted to fit in the slot
of the flanged top of valve C, thereby pre-
venting any oscillation thereof in the said
valve chamber. The set serew H also forms
a support for the conical end of the rod F. A
longitudinal slot or groove v extends from
flange to flange on the outer surface of the
piston B,in which slot or groove theset screw
N, properly secured in the cylinder A, is ad-
justed in a proper manner to prevent any os-
cillation of the piston BB when in motion.

The operation of my improved power cyl-
inder thus described is as follows: The com-
pressed air or steam enters the eylinder A
through the port I and fills the air space or
chamber n, and in the double acting eylinder
shown in Fig. 2, it is then forced through the
upper supply channels f, and through the
openings ¢ into the valve C and thence into
the upper partof thecylinder A thereby fore-
ing the piston back as seen in Fig. 2, until the
flanged head of said valve by contaet with the
flange G/, is forced down against the end of
the piston B, the supply channels ¢ during
this operation being locked, and the com-
pressed air or steam being thus prevented from
passing out of the channelsr, by the partition
l, and said air or steam is prevented from en-
tering the groove m by the flanges m’andm’,
as seen in Fig. 1. 'When the valve C is thus
driven in by the flange G, the supply chan-
nels f and » will be locked, and the channels
¢, and p will-be open and will register with
the openings o and % . of said valve respect-
ively. Consequently the compressed air or
steam contained in the space n is forced
through the supply channels ¢, and the aper-
tures o into the lower part of the valve C,
whence it enters the rear end of the cylinder
A, thus driving the working piston I3 on its
return movement, while the air or steam in
the forward end of said cylinder is exhausted
by passing out through the apertures k, the
channels p, the groove m and the port J. The
length of the stroke of said piston is conven-
iently regulated by placing the finger on the
lower end of the rod G and thereby raising or
lowering the same.

The operation of my single acting cylinder
above described is asfollows: The coil spring
L on the rod F rests on the set screw H and
normally forces the piston B to the rear end
of the cylinder A, the supply channels f be-
ing locked, and the exhausted air or steam
readily passing out through the exhaust chan-
nels h, the groove K and the port J. Butwhen
the piston B is thus forced down by the coil
spring L the rear end of the valve C will come
in contact with the flange G’ foreing said
valve forward until its movement is limited
by the set screw H, when the apertures ¢ of
said valve will register with the supply chan-
nels f, and the exhaust channels 7, will be
locked. The valve C is prevented from any
oscillatory movement by the set screw H as
before described. The compressed air or
steam occupying the chamber 7 will then be
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forced through the supply channels 7, the

apertures 4 and out at the bottom of the valve
C in to the rear end of the cylinder A, there-
by driving the piston B forward in its return
movement, compressing the coil spring L un-
til said valve is forced back into its normal

position, as seen in Fig.4, when the exhausted |

airorsteam in the lower extremity of the cyl-
inder A will readily exhaust through the chan-
nels h and thechannel K as above described.

Having thus described my invention, what
Iclaim as new and useful, and desire to secure
by Letters Patent, is—

1. An engine consisting of the cylinder A
provided with a piston chamber, an inlet port
I and an exhaust port J, a working piston B
adapted for longitudinal movement in said
cylinder and having a valve chamber adapted
for the valve C, and air chamber », a longi-
tudinal groove m, the supply channels f and
g connecting the air space n with said valve
chamber, the exhaust channels p and #, lead-
ing from said valve chamber to said groove
m, a longitudinal groove v fitted for the ad-
justment of the set serew N, a lug b upon the
forward end thereof adapted to secure the

rod I, and a set serew H or equivalent device

for limiting the play of the valve C in said
chamber, a valve C open at both ends and
having a partition at or near its center, a
flanged top and apertures or slots in its sides

[-4]

adapted to register with the sald supply and
exhaust channels, and a stroke regulating-
rod G, all substantially as set forth and de-
seribed.

2. A valve C having a suitable flanged top,
and a central opening with a partition 7 at or
near its center, suitable apertures ¢, &, » and
0, adapted to register with the channels 7, p,
and g respectively, all substantially as de-
seribed.

3. A power cylinder provided with a pis-
ton chamber, inlet and exhaust ports, a work-
ing pistonadapied for longitudinal movement
in said chamber, and having a valve chamber
adapted for the valve C, thesaid piston being
provided with an annular surrounding air
chamber n, and also with proper transverse
supply and exhaust channels connecting the
air chamber n with said valve chamber and
with the inlet and exhaust ports, a valve C
having a flanged top and apertures or slots in
its sides adapted to register with the said sup-
ply and exhaust channels, and a stroke regu-
lating-rod G, all substantially as set forth and
described. . i

Signed by me this 30th day of November,
1892. -

HENRY C. MILLER.

Witnesses:

WILLIAM D. WILLIAMS,
W. C. McCOwWAN.
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