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UNITED STATES

PATENT OFFICE.

ALBERT F. T.. REUSSNER, OF JERSEY CITY, NEW JERSEY, ASSIGNOR TO
GEORGE SMITH, OF SAME PLACE.

STEAM DROP-HAMMER.

SPECIFICATION forming part of Letters Patént No. 553,261, dated January 21, 1896,
Application filed May 28, 1895, Serial No, 550,940, (No model))

To all whom it may concern.:

Be it known that I, ALBERT F. L. REUSS-
NER, of Jersey City, in the county of Hudson
and State of New Jersey, have invented cer-
tain new and useful Improvements in Steam
Drop-Hammers; and I dohereby declare the
following to be a full, clear, and exact de-
scription of the invention, such as will enable
others skilled in the art to which it appertains
to make and use the same.

This invention contemplates certain new
and useful improvements in steam drop-ham-
mers, and is specially applicable to stamping-
mills, although its use is not in any sense
restrictive.

The object of the invention is to provide
highly-efficient means for quickly and effect-
ively operating the hammer, to simplify the
construction and operation of the valve meck-
anism, and to utilize the inertia of the parts
for effecting the blow of the hammer—that
is, allowing the full blow to be struck before
the piston can be checked by a change in the
course of the steam-pressure,

A furtherobject isto providea main steam-
inlet valve, the position of which iscontrolled
entirely by steam-pressure.

These objects I accomplish by providing a
steam-inlet valve which is normally held
raised by a steam-pressure against its under
side and which islowered by a greater press-
ure against its upper end, said latter press-
ure being under the control of a primary
valve, the position of which is controlled by
the movement of the hammer-carrying pis-
ton. The time consumed in effecting the
lowering of the steam-inlet valve so as to ad-
mit steam against the under side of the main
piston is such that the full force of the blow
of the hammer is struck before any check is
had thereon by the lower steam-pressure.

The invention comprises the novel features
of construction and also the combination and
arrangement of parts, substantially as herein-
after fully setforth, and particularly pointed
out in the claims.

" Intheaccompanying drawings, Figure 1isa
vertical sectional view showing my improve-
ments applied tothe drop-hammer of astamp-
mill with the hammer lowered. Fig. 2is a
similar view with partsomitted, showing the

hammer raised. Figs. 3 and 4 are sectional
views taken on lines « 2 and iy, Figs. 1 and 2,
respectively. Figs. 5 and 6 are vertical see-
tional views of a valve-casing taken at right
angles to each other. Figs. 7 and 8 are, re-
spectively, sectional views on the lines z z
and w w, Fig. 6. Fig. 9 is an enlarged sec-
tional view of the main inlet-valve, and Fig.
10 is an enlarged view of primary valve,

Referring to the drawings, A designates
the framework, ¢ the inclosing portion of a
stamp-mill, and «' the feed-hopper therefor.

B isthe piston-cylinder supported by frame
A, the upper and lower ends of said cylinder
being provided with stuffing-boxes a?® and o
In one side of this cylinder are two steam-
ports b and 0, leading, respectively, from
points near the center to the upper and lower
ends thereof, into which they open.

Cis a valve-casing attached to or formed
with cylinder B. Tt is provided with a cen-
tral steam-chamber d, upper and lower ports
d" and ¢?, which coincide, respectively, with
the steam-ports b b’, while above and below
these ports d' and d? are exhaust-ports €3 and
d*, which open at their outer ends into a sin-
gle outlet d° Steam is admitted to chamber
d by a pipe d°. Inthe wallsseparating these
series of chambers are coineident circular
openings.

To the lower end or bottom of casing C is
connected an extension D, having a central
bore or chamber ¢, a drip-cock €', and packing
¢?, forming a buffer. To the top of said cas-
ing is attached an extension E having a cen-
tral bore. or chamber ¢® of greater diameter
than the chamber e. TUpon the upper end of
this extension is fitted a casing F of a primary
valve. This casing is provided with a lower
threaded recess designed to engage a thread-
ed portion of extension E. In this casing is
a central perpendicular chamber /7, open at
its outer end and extending down .into the
casing. A steam-inlet port f? extends verti-
cally upward parallel with the chamber f,
and about midway of the latter is extended
through and horizontally across the same at
right angles thereto, terminating in a thread-
ed opening f? at one side of the casing, while
its inner end opens into the upper open end
of the bore or chamber €®. An escape-port
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7% at right angles to the inlet-port /%, leads
perpendicularly from bore or chamber ¢® and
is extended atright angles horizontally across
the chamber f' above the right-angular or
horizontal branch of port f? its end opening
A small ex-
haust-port f? extends from the bottom -of
chamber /' through the casing to prevent a
vacuum being created in said chamber be-
neath the valve.

G is the primary valve. It is of cylindrical
form and designed to fit snugin chamber f’,
above which it projects, and is connected by
an adjustable keeper-plate ¢ to the short arm
g’ of alever ¢? fulcrumed at ¢® the longarm
g* of said lever being extended upward, and
near its upper end is provided with an incline
or offset ¢g°. A weight ¢%is on the end of the
shortarm ¢'. Inthecylindrical body of valve
Gis formed a peripheral groove or cut-away
portion ¢, which, when the valve is lowered
under the action of the weighted lever, will
be in alignment with the horizontal branch
of the steam-inlet port, allowing steam to
pass into the bore or chamber €®; but when
said valve is raised its lower portion will cut
off the inlet of steam and the groove or cut-
away portion ¢7 being in line with the hori-
zontal branch of the outlet-port steam will
be permitted to escape from the bore or cham-
ber ¢®. This escape, while steam is being
admitted, is prevented by the upper portion
of the valve closing the horizontal branch of
the outlet-port. A pipeHleadingfrom steam-
chamber d opens at its upper end into the
steam-inlet port, its end fitting in the threaded
opening /3.

I is the main steam-inlet valve. It is in
the form of a double piston having upper and
lower circular partitions ¢ and 4/, each form-
ing a separate valve, and a reduced connect-
ing portion *. This valve is located in the
casing C and fits within the coincident open-
ings. From the bottom and top of this valve
project short piston-rods 4° and ¢, which cor-
respond to and fit snug within the boxes or
chambers e and ¢%, the rod %! being as much
greater in diameter than the rod ¢ as the di-
ameter of said bore or chamber ¢® is greater
than that of chamber e. A port¢® extends
through the piston-rod 7* upwardly into the
valve I, and at about the center of the con-
necting portion of the latter has two lateral
branches, which admit of the constant supply
of steam from chamber d to the bore or cham-
ber ¢, the tendency of which, acting on the
piston-rod 4, is to hold the valve I raised with
the upper valve portion 7 against the upper
buffer, closing the upper exhaust-port d?
and allowing steam to pass from chamber d
through ports d’ and b to the upper end of
cylinder B. When, however, the primary
valve G is lowered and steam is admitted to
bore or chamber ¢ by reason of the increased
area upon which the steam has to act against
the end of the piston-rod 4%, the valve I will
be lowered, as against the pressure in bore or

chamber e, and when so lowered the lower
valve portion ¢ will be against the lower buf-
fer, allowing steam to pass from chamber d
through ports d* and b’ to the lower portion
of the cylinder B. At thesame time the up-
per valve portion ¢ will open up the exhaust
through port @ from ports b and d’ and cutb
off the steam-supply from chamber d to said
port d. When the primary valve is again
raised, the supply of steam to bore or cham-
ber €3 is cut off and escape is had through
port f4, the valve I being again raised by the
steam-pressure in the bore or chamber e.

J designates the hammer; §, the main pis-
ton movable in cylinder B; 7', a lower piston-
rod extending through stuffing-box a® and to
the lower end of which said hammer is con-
nected. A tail-rod j° extends upwardly from
the piston through the upper stuffing-box a?,
and upon its upper end is secured one end of
a horizontal arm ;% the outer bifurcated end
of which has a rvoller j* mounted therein.

‘Through this bifurcated end projects the long

arm ¢* of lever g?, said arm constantly bear-
ing against the roller j4 Hence as the piston
4 moves upwardly the arm j° gradually draws

‘inward the arm ¢g* and acting on the incline

or offset thereof causes said arm to occupy an
upright position, as against the action of the
weight on thé end of the short arm of the le-
ver. 'This movement of the lever effects the
raising of the primary valve, which in turn
cuts off the upper steam -pressure on the
main valve, allowing the upward movement
thereof under the action of the steam-press-
ure in the lower bore or chamber e. By the
time, however, sufficient steam has been ad-
mitted through the lower port b’ to permit it
to act expansively against the under side of
the piston to complete the upward movement
thereof, the steam passing into the lower bore
or chamber e, raising valve I and cutting off
the lower supply of steam, the steam will pass
into the upper end of cylinder B above the
piston, the exhaust beneath the piston being
open. This will result in the almost instan-
taneous downward movement of the piston j
and its hammer, and the full force of the
blow will be struck before the position of the
valve can be again changed to admit steam
into the lower end of the cylinder. Thelow-
ering of piston jand its tail-rod will allow
the lever ¢* to rock and thereby lower the
primary valve, admitting steam linto bore or
chamber ¢, effecting the lowering of valve 1
by the increased pressure thereon, thus cut-
ting off the upper supply of steam and open-
ing up the lower supply through port d’ for
again raising the main piston and hammer.
Thus it will be seen that the constant ten-
dency is to hold the valve I raised, permit-
ting steam to pass to the upper end of cylin-
der B, and that this tendency is offset and
steam admitted to the lower end of said cyl-
inder for raising the piston and hammer by
the increased pressure on the upper end of
said valve continuing until the said piston
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has about reached the upperlimit of its move-
ment, when said pressure is released and the
valve I again raised by the constant upward
pressure. The inertia of the parts is used for
the purpose of effecting the blow before steam
can be again admitted beneath the piston,
the time consumed in the change of the valve
movement being such astoprevent any check
upon the downward movement.

The advantages of my invention are ap-
parent. It will be seen thatI have provided
improved valve mechanism which is exceed-
ingly simple in construction and automatic
in operation; that the weighted lever holds
the primary valve open while the hammer is
lowered, allowing steam to passs beneath the
piston; that as soon assaid piston reaches the
upper limit of its movement the increased
pressure on the top of the main valve is re-
leased, allowing said valve to assume its nor-
mal upper position, supplying steam above
the piston, and that the inertia of the parts
is utilized for effecting the blow, since steam
cannot be again admitted beneath the piston
before the blow of the hammer has been
struck.

One of the main features of my invention
lies in the fact that the effectiveness of the
blow will not be impaired by the heightof the
material in a stamp-mill beneath the ham-
mer. Thelever g*is independent of the tail-
rod after the arm j° ceases to engage the in-
cline or offset g°. The force of the blow will,
of course, be in proportion to the distance the
bhammer-piston travels, be less as the height
of the material increases and greater as the
latter diminishes or is disposed of by the
stamping process; but whatever the extent
of the blow it is never checked by the steam
before its entire force is spent. -

A steam-hammer provided with my im-
provements is effective and rapid in opera-
tion, and the parts being extremely simple
are not liable to readily get out of order or
be deranged.

‘While I have shown my improvements in
connection with the drop-hammer of a stamp-
mill, yet it will be understood that it is not
restricted in its use in any sense. Likewise
changes may be made in the details of con-
struction without departing from the scope
of my invention.

I claim as my invention—

1. A steam-operated drop-hammer, com-
prising a cylinder having two ports, a piston
movable in said cylinder having a tail-rod,
the hammer being carried by said piston, the
valve casing having a steam-chamber and
ports corresponding to said former ports, a
steam-inlet valve movable in said casing and
normally held raised by lower steam-pressure,
a primary-valve for admitting steam against
the upper end of said steam-inlet valve for
lowering the latter, and means for operating
said primary-valve operatively connected to
said tail-rod, substantially as set forth.

2. A steam-operated drop-hammer, com-

‘prising a cylinder having two ports, a piston

movable in said cylinder having a tail-rod,
the hammer being connected to said piston,
a piston-like steam-inlet valve designed to
move vertically, said valve being raised and
lowered by steam pressure and controlling
the admission of steam through said ports,
and allowing alternate exhaust therethrough,
whereby the inertia of the parts is utilized
for effecting the blow of the hammer, and
means operatively connected to said tail-rod
for controlling the upper steam-pressure on
said valve, as set forth.

3. The combination with the piston-cylin-
der having two ports, of the valve-casing hav-
ing a steam-chamber and ports correspond-
ing to said former ports, a steam-inlet valve
movable in said casing for alternately admit-
ting steam to, and exhausting steam from,
said ports of said cylinder, and communica-
tions between said steam-chamber and said
casing above and below said valve, whereby
the latter is raised and lowered by steam-
pressure, substantially as set forth.

4.  The combination with the piston-cylin-
der having two ports, of the valve casing hav-
ing a steam-chamber and ports correspond-
ing to said former ports, a steam-inlet valve
movable in said casing for alternately admit-
ting steam to, and exhausting steam from,
said ports of said cylinder, communications
between said steam-chamber and said casing
above and below said valve, and a primary-
valve for controlling the admission of steam
above said steam-inlet valve, substantially
as set forth. .

5. The combination with the piston-cylin-
derhaving two ports, of the valve-casing hav-
ing a steam-chamber and ports correspond-
ing to said former ports, a steam-inlet valve
movable in said casing foralternately admit-
ting steam to, and exhausting steam from,
said ports of said cylinder, said valve having
upper and lower piston-rods fitted in corre-
sponding chambers, communications between
said steam-chamber and said casing above
and below said piston-rods, and a primary
valve for controlling the admission of steam
against said upper piston-rod, substantially
as set forth.

. 6. The combination with the piston-cylin-
der baving two ports andthe piston movable
therein having a tail-rod, of the valve-casing
having a steam-chamber and ports corre-
sponding to said former ports, a steam-inlet
valve movable in said casing and normally
held raised by the steam pressure therein,con-
nections between said steam-chamber and
the upper end of said casing above said valve,

-a primary-valve for controlling the admission

of steam against the upper end of said steam-
inlet valve and means for operating said pri-
mary-valve connected to said tail-rod, sub-
stantially as set forth. ‘

7. The combination with the piston-cylin-
derhaving two ports, of the valve-casing hav-
ing a steam-chamber and ports correspond-
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ing to said former ports, a steam-inlet valve
movable in said casing having a port therein
forming communication between said steam-
chamber and said casing beneathsaid valve,
whereby the latter is normally held raised by
steam-pressure, and means for lowering said
valve as against said lower steam-pressure,
substantially as set forth.

8. The combination with the piston-eylin-
der having two ports, of the valve-casing hav-
ing upper and lower bores or ehambers, a
central steam-chamber, and ports correspond-
ing to said former ports, said upper bore or
chamber being of greater diameter than the
lower, the piston-like valve movable in said
casing having upper and lower piston-rods
corresponding to and movable in said bores
or chambers and also having a port extending
through said lower piston-rod and opening at
its upper end into said steam-chamber, a pipe
connecting said steam-chamber to said upper
bore or chamber, a primary-valve for admit-
ting steam into said upper bore or chamber,
and means. for operating said primary-valve,
substantially as set forth.

9. The combination with the cylinder hav-
ing two ports, of the valve-casing having a
steam-chamber, and ports corresponding to
said former ports, the steam-inlet, valvemov-
able in said casing and normally held raised
by steam-pressure, the primary valve-casing
having steam-inlet and exhaust ports open-
ing into said former casingabove said steam-
inlet valve, a pipe connecting said steam-in-
let port to said steam-chamber, the primary-
valve movable in said casing, and means for
automatically operating the same, substan-
tially as set forth.

10. The combination with the piston-cylin-
der having two ports, and the pistonmovable
therein having a tail-rod, of the valve-casing
having a steam-chamber and ports corre-
sponding tosaid former ports, the steam-inlet
valve, the primary-valve for admitting steam

againstsaid former valve, the weighted lever

to which said primary-valve is connected, and

the arm. carried by said tail-rod engaging said |

lever, whereby said primary-valve is oper-
ated, substantially as set forth.

11. The combination with the piston-cylin-
der having two ports, and the piston movable
therein having a tail-rod, of the valve-casing
having asteam chamber and ports correspond-
ing to said former ports, the steam-inlet valve,
the primary-valve for admitting steam against
said former valve, the lever having a short
arm towhichsaid primary-valveis connected,
its long arm having an incline or offset at or
near its upper end, the weight on said short
arm, and the arm carried by said tail-rod and
engaging said long arm of said lever, sub-
stantially as set forth.

12. The combination with the piston-eylin-
der having two ports, and the piston movable
therein to which the hammer is connected
having a tail-rod, of the valve-casing having
upper and lower bores or chambers, the for-

553,261

er being of greater diameter than the latter,
a cenfral steam  chamber and ports corre-
sponding to said former ports, the piston-like
valve having upper and lower piston-rods
fitted in said bores or chambers, said lower
piston-rod having a port therein leading from
said steam-chamber to said lower bore or
chamber, the upper valve-casing secured to
said former valve-casing having steam-inlet
and escape ports opening into said upper bore
or chamber, the steam-supply pipe opening
inte said steam-inlet port, the primary-valve
designed to alternately open and close said
inlet and exhaust ports, the lever to which
said primary-valveis connected, and thearm
carried by said tail-rod engaging said lever,
substantially as set forth.

13. The combination with the piston-eylin-
der having two ports, and the piston movable
therein to which the hammer is connected
having a.tail-rod, of the valve-casing having
upper and lower bores or chambers, the for-
mer being of greater diameter than the lat-
ter, a central steam-chamber and ports corre-
sponding to said former ports, the piston-like
valve having upper and lower piston-rods
fitted in said bores or chambers, said lower
piston-rod having a port therein leading from
said steam-chamber to said lower bore or
chamber, the upper valve-casing secured to
said former valve-casing having a central
chamber, steam-inlet and outlet ports open-
ing at.their inner ends into said upper bore
or chamber and having angular portions ex-
tending aeross said central chamber at dif-
ferent altitudes, the steam-supply pipe lead-
ing from said steam-chamber of said valve-
casing to the steam-inlet port of said primary

' valve-casing, the primary-valve movable in

said chamber having a peripheral groove

-forming a port and designed to alternately

coincide with the branches of said inlet and

“exhaust ports, the lever to which said pri-

mary-valve is connected, and the arm carried
by said tail-rod engaging said lever, substan-
tially as set forth.

14. The combination with the piston-cylin-
der having two ports, and the piston movable
therein to which the hammer is connected
having a tail-red, of the valve-casing having
upper and lower bores or chambers, the for-
mer being of greater diameter than the latter,
a central steam . chamber and ports corre-
sponding to said former ports, the piston-like
valve having upper and lower piston-rods
fitted in said bores or chambers, said lower
piston-rod having a port therein leading from
said steam-chamber to said lower bore or
chamber, the upper valve-casing secured to
said former valve-casing having a-central
chamber, steam-inlet and outlet ports open-
ing at their inner ends into said upper bore
or chamber and having angular portions ex-
tending across said central chamber at dif-
ferent altitudes, the steam-supply pipeslead-
ing from said steam-chamber of said valve-
casing tothe steam-inlet port of said primary-
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valve-casing, the primary-valve movable in
said chamber having a peripheral groove
forming a port and designed to alternately
coincide with the branches of said inlet and
exhaust ports, the lever having a weight on
its short arm to which latter said primary
valve is connected, the long arm of said lever
having an incline or off-set at its upper end,
and the arm carried by said tail-rod having

10 a bifurcated end and roller mounted therein

engaging said long arm of said lever, sub-
stantially as set forth.

In testimony whereof I have signed this
specification in the presence of two subscrib-
ing witnesses.

ALBERT F.

Witnesses:
W. H. MITCHELL,
P. J. VREELAND.

L. REUSSNER.



