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DAVID JOY, OF MIDDLESBORO, GREAT BRITAIN, ASSIGNOR TO GUSTAVE BRINKMAN,
'ASSIGNOR TO J. VAUGHAN MERRICK, W. H. MERRICK, AND JOHN E. COPE. °

' Letters Patent No. 80,550, dated. August 4, 1868.
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IMPROVEMENT IN STEAM-HAMMERS. -
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TO ALL WHOM IT MAY CONCERN: . | | | .

. Beit known that I, Davip Joy, of Middlesboro, in the county of York, Kingdom of Great Britain and
" Ireland, have invented certain Improvements in Steam-Hammers; and I do hereby declare the following to be
“a full, clear, and exact description of the same. | | . R |

. My invention consists in the employment of the piston or hammer-bar of a steam-hammer or hammers, .

* driven by elastic-fluid as the valve for the hammer, the ports being formed in the piston, hammer-bar, or cylin-

- def, or among them conjointly, all substantially as described hereafter. . S L

o In order to enable others skilled .in the art-to make and uge my invention, I willnow pro’cleed to deseribe its
construction and operation, reference being had to the accompanying drawings, which form a part of this speci-

" 'fieation, and in which— U S o o
.+ Figures 1 and 2, Drawing No. 1, are sectional views of the cylinder, piston, and-rod of my improved steam-
hammer, showing the moving parts in different positions. - o | I |
" Figure 3, o sectional plan on the line 1-2, fig. 2. |

" Figures 4 and 5, Drawing No. 2, represent a modification of my invention. )

‘Figures 6 and 7, another modification, R o | |

" Figure 8 a third modification, and -

Figure 9 a fourth mod:fication. - o : | .. -

- On reference to Drawing No. 1, A represents the steam-cylinder, having a suitable cover, a, and a piston, -

B, forming a part of the piston-rod D, which passes through the chambered continuation, E, of the cylinder,

- the Iatter terminating below 1n 2 suitable stuffing-box, e. In the piston-rod D are formed two passages, F and
G, the former communicating with the interior of the cylinder, below the piston, at b, and having its outlet ate.
. The passage G communicates with the interior of the cylinder, above the piston, at d,and hagits inletat f.
The continuation, E, of the eylinder has an annular steam-chamber, H, communicating with™ the steam-
pipe at A, and having two outlets, 4 and 3., Theré-is also in this continuation of. or projection from the steam-
‘eylinder, an annular-exhaust-chamber, I, having its inlet at &, and its outlet through the vertical passage dJ, .
which communicates with the general exhaust-pipe K, which also communicates with another outlet, m, for the -
exhaust’steam. | P | N - S -

. The lower end of the piston-rod is provided with 2 suitable ram, and the cylinder and its continuation
‘secured to any appropriate framework. | A | | o -
'-Suplmsing'steam to be cut off from the chamber I, dnd the piston and its rod to be at the limit of- their

. “downward movement, as seen in fig. 2, and it be desired to start the hammer, steam is admitted to the chamber,

‘when the following movements of the piston and rod will take place:

" The moment steam is admitted to the chamber I, it-will pass through c into the passage F, and thence

| 1h1:0ugh b to the interior of the cylinder, below the piston, which it will 2t once elevate. |

 As the piston rises, further communiedtion between the st&a,;m_-dhamber H -and the passage F is cut off, and
-jmediately after-this the steam will be gin to pass through ,.;r_'.._a..n_.df._uu.(l”j.pha,s.sdage_,ﬁ, into the ﬂl.iﬁ@er,_@bp_ve_;the |
- piston, and this before the steam which raised the piston can escape through ¢ _gn:d m to the ex_h‘ans't;. but the
“ momentum aéquired by the rising piston is such that even after steam begins to gain access to the cylinder above

the same, it will continue to rise until the passage F communicates, through ¢ and m; with ghe exhaust, when
the steam acting-on the top of the piston will force the same-down. . - . I

' On the descent of the piston, the exhaust at ¢ and m-is,in.the first piace, closed, while .Ith'e inlet ?hrgugh
7 and f, for the passage of steam to the cylinder above the piston, remains open, but as the piston continues to
descend, this inlet is’closed immediately before steam is admitted to the r:_ylind.er HQIOW the: piston, th;:ough z
sod eand pa'ss'afge.:F;'s_o-that:at this point there is steam both above and below .._t_;h?lpwtqn,._‘c_hat-_abme ,b.eyn.g cut
off from the boiler, and acting with expansion only against that below, which is live stcam from the boiler, *

, It-should be borne in mind, however, that owing ta'.ﬁha large dismeter of ths 'pisipn-rod,'. the'ﬁre_d_ of the top - -
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of the piston is much in excess of that below, and that the piston and roﬂ in their descent, have a.cql,ured &
momentum, hen  although the steam above the piston is acting through expansion only, the piston continues
to descend until the passagé & is open, through f and k, to the exhaust-chamber I, when the steam which served
‘the purpose of impelling the piston and ram downwardq 18 at once dlspased of, and the piston.again com'madces
its upward movement. |

1t will be observed that there is always a. cushion of steam above the pistop, as it approaches the limit of
its upward movemens, and below the piston, as itapproaches the limit-of its downward movement, and that the

movement is limited, the extent of this movement depending upon the atatwnary openmhs m, %, J, and k,° m

respect to each other, and to the moving openings ¢ and f of the. piston. | |
It will be seen, without further description, that owing to these openings and the above described passages, h

‘blows are imparted by the ram in rapid succession, without. the aid of any valve, other than that required to
regulate the flow of steam through the steam-pipe, the ra.pzdlty and force of the: blows dependmg upon the
quantity of steam admitted, and upon its pressire; | | .

~ In order to prevent the p1ston and its rod from turning, and to insure the comcldeuce of the movlng with
the stationary openings, a pin, z, (fig. 3,) on the piston, fits and slides freely in a vertical groove in ths cylinder. -

. Figs. 4 and 5, Drawing No. 2, illustrate a modification of my invention; figs. 6 and 7, asecond mﬂdlﬁca- -

~ tion; ﬁg 8, a third modlﬁcatlon, a.nd fig. 9 a fourth’ modification. : - o

| The construction and operation of these modified plans of carrymg out my invention mll be understood"

from the foregoing descnptlon, without further:explanation.

I claim as my invention, and desire to secure by Letters Patent—
The employment of the piston or hammer:bar of a steam-hammer or hammers, driven by elastic ﬂuld as

the valve for the hammer, the ports being formgd in the pIStOIl, ‘hemmer-bar, or cylinder, or -among them con-

Jomtly', substantially as,set forth.
In testimony whereof, I have signed my namé to this spaclﬁcatzon in the. prosence of two aubscnbm z witnesses.

- DAVID JOY.

Witnesses: .- .
WM. Fowks,
JAMES SMALLWOOD.
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