. | 2 Sheets--Sheet 1.
F. B. MILES. -

~ Steam Drop Hammers.

No. 137,313, -~ Patented April1,1873,

==
~

e R N

%
/' »
7z
% |
_"ﬁ'
e
§ i s
|
|
|
| t©'.
z Tl
3' |
| ]
e 1 L
;sl —F |
I . Ir_
Foo | 7
1 o

AN, PHOTO-LITHOGRAPHIC £0 NY.(0OSBORNES PROCESS,)




SE - 2 Sheets--Sheet 2,
F. B. MILES. : "

‘Steam Drop Hammers.

N_-O.' ]37’3]3. .- o - | PatentedAprill,tB?S. |

g2

e e
!

AM PHOTO-LITHOGRAPHIC CO. N.Y.(0SBORNES PROCESS)




UNITED STATES

[ [

PATENT OFFICE. ,

g S—

FREDERICK B. MILES, OF PHILADELPHIA, FENNSYLVANIA, ASSIGNCR TO
- FERRIS & MILES, OF SAME PLACE. " |

~ IMPROVEMENT IN STEAM DROP-HAMMERS.

Specification fbrn'ling part of Letters Patent No. 137,313, dated Ayril 1‘,' 1873 ; epplicatior filed _
o A July £9, 1872, - |

To all whom it may concern: -
- Be it known that I, FREDERICK B. MILES,
of Philadelphia,in the county of Philadelphia
and State of Pennsylvania, have invented a
Steam Drop-Hammer, of which the foliowing
1S a specification: |

My invention relates to the coustruction of

a machine operated by steain that shall be

adapted for use as a ¢ drop,” for the purpose
~ of stamping masses of metal, or sheet metal,
into dies or molds of any required shape. In
the present state of the art this is sometimes
accomplished by machinery operated by belts,
‘puileys, or gearing, which are very complicat-
ed and self-destructive as well as rather un-
~manageable. It is greatly to be desired for
the improvement of many different branches
of manufacture that a simpler and more man-
ageable machine should be introduced oper-
-ated directly by steam. | |

It is essential to the correct working of such -

a machine that the drop be guided truly in line
so that the dies or molds may match perfectly,
and that means be provided for adjusting it
whenever it wears loose in its guides; also,
that such governing apparatus Le provided
that the workmen may, by setting it in certain
definite and different positions, cause the ma-
chine to deliver a light or heavy blow; and
that so long as these definite positions be not
- altered the machine shall continue to deliver
af every stroke a blow of precisely the same
force, and this with positive certainty. I
therefore construct a machine similar in its
general features to a steam-hammer, but so
arranged that the drop shall remain suspend-
ed by the steam, when not in actual operation,
~ either at the top of its stroke or at any desired
point thereof; and furnished with adjustable
- gulde-plates set up by screws or wedges or
other convenient device; and having its slide
valve or valves, and also its regulator or stop

valve or valves connected together by rods

and levers or other convenient device in such
manner that the workman or his assistant may
operate thewm simultaneously, or in certain
definite ‘relations to each other, so as to pro-
duce by their combined and concerted action
upen the piston a certain definite resnlt, which

] can be varied only by varying the relations

between the valves. B
Iigure 1 is a front elevation, partly in see-
tion, of a machine embodying my invention,
Fig. 2 is an elevation of that side of the ma-
chine which is at the right hand in Fig. 1.
A 1s the base or anvil, having at N a notch,
into which dies or molds M are fastened. I |
It are the frames; C, the eylinder. D is the
drop, operated by piston P working in cylin-
der C. N’is a notch at its lower end, into
which dies ormolds M M are fastened to mateh
those in the anvil. G G are adjustable guide-
plates, bolted to frames F F by bolts 4 b b b
b b, and adjusted by set-serews s s s s. They

‘may also be adjusted by wedges or other con-

venient device, so as to take up any play or

‘looseness resulting from wear of drop D, or of
' themselves, and so keep the dies M M always -
B B are bumpers or buff-

ers, made of India rubber, metal springs, or

perfectly matehed.

other elastic material, and placed S0 as to re-

‘celve-drop D when it is thrown to the top of

the stroke, and so prevent any damage to the
machine. V is the main or slide valve in

steam-chamber ) 7, whose office is to direct

the admission and exhaustion of steam throngh
porés ¢ ¢ above and below piston P, as required.

1tis in form a tube, whose ends are larger than

the barrel or intermediate portion. These ends
are accurately turned and fitted to the cylin-

drical bearings about the portsc ¢ at upper

and lower ends of steam.chamber 2 %, which
bearings are bored perfectly true and of the
same diameter. The valve is thus perfectly
balanced to the steam in chamber 2 k. Any
other form of balanced slide-valve will answer

the purpose, but I consider this the best. 1
1s the exhaust-chamber, from which the ex-

haust-pipe is taken off, as shown by blaek cir-
cular space in B. V’is the regulator or stop-

valve, placed in the steam-pipe adjacent to

steam-chamber & &, to which no steam is admit-
ted except through regulator V/ and pipe p p.
T 18 the treadle or lever for working the valves

by the workman’s foot. It is pivoted at H,

and has holes cr other convenient device for
attaching, at different points on the one side
of fulerum H, the rod #, which, through lever




L, rod I, and valve stem v, controls the posi-
tion of the slide-valve V, and on the other
side of fulerum H the rod 7/, which controls
the regulator V/ by arm K on its spindle. ??¢
t are adjustable screw-stops for regulating
throw of treadle T; and W is a weight sus-
pended to treadle T to keep 1t against upper
screw-stop f, except when pressed down, the
object in all cases being to move both valves
to act together in concert upon piston P In
cylinder 0. 'This combination of rods, levers,
and valves constitutes the governing appa-
ratus. |
Reciprocating motion may be conveyed to
slide-valve V to make the machine automatic,
by means of incline plane I on drop D, rocker
R, rod I, and valve-stem », rocker R being
pivoted to lever L, as in Figs. 1, 2, and, if pre-
ferred, antomatic motion may be dispensed
with, and the valves coupled directly to lever

-~ L or treadle T. Any other mode of conveying

reciprocating motion to valve V may be em-
pleyed, so that the connection between valves
V and V'’ be preserved.

The operation of this mechanism is as fol-
lows: We will suppose the drop D to be rest-
ing on anvil A, so that dies M. M are touch-
ing treadle T, held by weight W against
upper stop ¢, and length of rod »/ such that 1t
will just close regulator V/ and prevent any
steam entering chamber & L. The other rod
v is of such length that in this position of
things valve V is just on the point of closing
lower port ¢ to steam-chamber 2 /A, in which
there is as yet no steam. The valves are then
said to be set. Steam is now admitted from
the boiler, but cannot passregulator V/. The
upper stop ¢ is therefore screwed down a lit-
tle, elevating rod »’ and slightly opening reg-
ulator V/, so that a little steam can enter cham-
‘ber b h., Here it finds the lower steam-port ¢,
though almost closed, still accessible, and
through it enters cylinder C beneath piston I
in sufficient quantity to raise it, and with 1t
" drop D to the top of the stroke. The machine
is then ready for action. If, 1ow, the workman
place his metal in the anvil-die M, and with
his foot press down treadle T against lower
stop t ¢, rod 7/ is elevated, and regulator V'
opened more or less, according to which hole
o of treadle T its rod 7’ is connected to. At

the same moment rod », which is depressed,
draws down the outer end of lever L and ele-
vates thereby slide-valve V, admitting steam

137,383 )

" above piston P and allowing that below 1t fo

escape into exhaust-chamber E. Piston P will
therefore descend, impelled by its own grav-
ity, that of drop D, and the pressure ot the
top steam, whose quantity admitted will be
oreater in proportion to the distance from ful-
crum H, at which the rod » is connected to
treadle T. If, now, the workman release

treadle T weight W brings it against upper stop—

t,and the valves resume their original relation ;
valve V descends, admitting steam beneath
piston P and allowing the top steam to escape
by upper port ¢ and down the interior of V
to exhaust-chamber E, and so out of exhaust-
pipe. Piston P rises, driven by the steam be-
neath it, and were regulator V’ left open would
strike violently on bumpers B B and perhaps
break some portion of the machine. But as
treadle T rises regulator V’ closes, cutting oft
the supply of steam. Drop D therefore rises
with diminishing wvelocity, and remains sus-
pended until treadle T is again pressed down.

If the machine be furnished with antomatic
motion it will go on striking of itself as long
as treadle T is held down; and the length of

tod r must be so adjusted that rocker R will

not entirely close lower port ¢ when treadle T
is released and drop D rises. The workman
can, therefore, by selecting the proper holes
000 00000, for attaching rods r and 7/, ob-
tain the result he has found best suited for
each kind of work, and with the perfect cer-
tainty that the same holes will always pro-
duce the same result, upon which he can cal-
culate safely; and furthermore, that the ma-
chine will always deliver precisely the same
blow at each stroke. . |

I claim as my invention—

1. The drop D, piston P, and guide-plates,
in combination with valves V V/ and mechan-
ism, snbstantially as described, for connect-
ing and operating the samae. o |

2. The treadle T with adjustable screw-
stops ¢ ¢ £ and holes o 0000000, in combi-
nation with rodsr and s/ connecting it to valves

VY and V.

3. The bumpers B B in combination with

‘the drop D, when arranged in the manner and

for the purpose substantially as specified.
| FREDERICK B. MILES.

YWitnesses:
EDWARD W. HAVERSTICK,
T, MELLON ROGERS.
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