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and for swhich a patent dated 16th of Decem-

for the present complicated gearing for work-

.to the valve, It Wﬂl be scen that by respect-

' 'UN_ ITED STATES PATENT OFFICE.

ROBERT ’\IORRIbO\T OI NEW’CASTLD UPOW\T TYN I5, EN GLAND.

IMPROVEMENT IN VALVE-GEARING FOR STEAM-HAMMERS.

':31"(’5*Mr{~f‘tf1'1’”l forming part ol Letters Patent No, 39,457, dated J'nmfu,) 20, 1863 ; patented in England,
| ~ “Deeember 16, 1359,
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To all whom it may concern : | |

Be it known that I, RKOBERT MORRISON, of
thetown and county of Newcastle-upon-Tyne, |
in the Kingdom of Great DBritain, have in-
veated new and useful Improvements in Valve- |
Gearing for Double-Acting Steam-Hammers,

-

. ber, 1859, was granted me in the Kingdom of
Great Blltam and I do hereby declare that
the follewnw is a full and exact description
of the same, Teference being had to the accom-
panying drawings, and to the figures and let-
ters of reference marltecl theleon

My invention consists in the substitution

iy

1ing double-acting steam-hammers of a spanner !
er slot-link, so arranged that the valve or
valves do not travel the full stroke unless the
hammer is working the extreme distance both
up and down, while any partial movement of
the hammer produces a proporfional partial
‘movement of the valve. - The respective laps

of tlie top and bottom inlet edges of the valve |
| respondm ' pitch that the moving of the valve

or valves are so altered or regulated that
while in some cases the whole stroke of the
valve will not be sufficient to admit steam
either above or below the hammer-piston, yet -
at others the smallest portion of any part of
a stroke, whether high or low, will admit
steam . both above and below. the hammer-
piston; and this constitutes a
ieature of my invention, that by an easy and
continuous sliding action the valve 18 con-
stantly following the motion of the hammer,
while the reﬁ'ulatmn of the lap of the va,lve'
‘or valves mhmts the steam early or late, or
during a longer or shorter period of the stl oke,
as may be fOll‘ld desirable. |
- It follows, also, that by the use of the slot-
Jink I can produce a motion uniformly pro- |
portional to that of the hammer, but at a |
greatly-reduced velocity, so that When it. 18
nezessary to use less thfm the full amount of
this link-motion the diminished velocity en-
avles me to do so without causing any injury
Yo the wvalves or detrimental wear to the
parts communicating the motion of the link

ively modifying the laps of the top and bot-
tom edges, and altering the relative strokes
of the hammer and valves, the steam may be
admitted at any desired p01t1011 of the stroke,
both above and below the hammer- piston, and

‘all the combinations of long and short btroLes, |

-

il
" L]

characteristic |-
be used I adopt valves with beveled edges, the

hezwv or light blows, nmy be made at will
without any pmt of the valve appftmtus being
bub]ected to blowsand jerks. -

The requisite . adjustment of the lap, ._11) or
down, as the case may be, is obtained by
either using two ordinary valves, and shifting
them up_zmd down upon their respective spin-
dles by screws cut on the spindles working in

nuts fixed to the.valves, or by using two Cy-

lindrical valves shifted in the same way,or by
fixing two cylindrical or other valves on the
same spindle, but jointed in the middle, so
that the screw on the top may be turned irre-
spective of that on the bottom, or by any com-
bination of such slide or v%lve, or slides or
valves, with their spindle or spindles, whereby
the motion or adjustment before described
may be effected. -
I also propose to use cylmdncal valves Wlth
the edges for the admission and egress ot the
steam dlsposed in the form of a spiral or screw
on the surface the ports in the cylindrical case
being likewise so spirally dlSpOSGd with a -cor-

round in its ¢ylindrical case will couse the edges
for theinlet and egress of the steam to advance
or recede respectwely with those parts on the
valve-case, and produce the same result as
though they were actually lifted and depre%ed

,mthout 1:111111110 \

In cases where cylindrical valves may not

ports having a corresponding bevel, By mov- "’
ing the valve in this case sidewise the same
effect is obtained as by the rotary motfion with
the cylindrical screw-edged valve.

Tt will be seen thatin all the cases described
the same effects can be obtained by moving
the slide-faces, the slides and spmdles re-
maining fixed.

In order that my said invention may be
fully understood, I will now proceed more
fully to describe the same.

On reference to the drawing for ming part
of this specification, and in “hwh the same
letters of 1eferenee allude to similar parts
thronghout the several views, I‘lgme 1 on
Sheet 1 represents a front elemtwn of a steam-
hammer with my present improvements fitted

thereto. Ifig. 2 is a corresponding side view
of the same. Iigs.1 and 2 on Sheet 2 repre-

sent 1n detail a modlﬁmtmn of my improve-
ments, consisting in the employment of two
shde-—valves, capa.ble. of separate adjustment.



2 | 87,457

- Figs. 8, 4,5, and’6 show details of the ap--
plication of a single cylindrical valve to my

improvements. Xigs. 7 and 8 show details of

a single slide-valve applied to my improve-.

‘ments. Figs. 9 and 10 show a mode of ap-
- plying movable ports to effect the change of
- the relative positions of the ports and valves.
Fig. 11 represents a cylindrical piston- équi-
librinm valve, principally adapted for working
- the bammer by hand. = =~ S
A, Sheet 1, is the spanner or slot-link, and

B is aroller fixed onto the top of a hammer-
bar and working in the slot of the link. This

slot-link and roller are so arranged that the
lever attached to the slide or slides is up
when the hammer is down, although for cer-
tain combinations of ports and slides it may
be necessary to reverse this. | o
It will be seen that the' curve of the slot-
link may be made so that for every inch of
‘motion of the hammer-bar any correspondin

amount of motion, may be given to the valve:

that may be required, and the motion may be
either regular and uniform or varied—that is

to say, it may either be uniformly the same.
- during all parts of the stroke of the hammer-
‘bar, or it may be made to give a more or Iess

amount of motion at different portions of the

stroke of the hammer-bar if found desirable.

The valve employed in this case is of the cy-
lindrieal construction above alluded to, and
hereinafter more fully deseribed, G and Hbeing

slide-valves to my improvements; capable of
separate adjustment, . - - >
~ The cross-head A is worked by the SlOt-lil!lk
hereinbetore referred to, and moves with it the
- two slide-spindles B and O, which are so fixed
~ that they may fre€ly turn on their axes.  Two
shdes, Ii and I, are attached, respectively, to
‘these spindles by means of screws, so arranged

that by moving the spindles round the whole

or any portion of arevolution the slidesmay be
ralsed or depressed: at will. e
- Eisthevalve for admitting steam above, and

F the valve for admitting steam below, the pis-
ton, and it will be seen that the higherthe valve |

F is screwed the sooner the steam will pass
‘below the piston, and it may even be screwed
-80 far up that the hammer-bar at the very top
of its stroke will not have given the valve a
sutficient downward motion to shut it off, and

same may be said of the valve E. It may be

so screwed down as either not to open at all

or.to open at any part of the stroke of the ham-
‘mer-bar. - T _
- The slide-spindles have keys let in them, so
that the handles G and H may give them the
requisite rotary motion on their axes. -

arrangement attached to the hammer, (repre-
-sented in Sheet 1 of my drawings,) whereby
" the motion of the hammer-bar is regulated by
one cylindrical valve. In this case the steam

is'alwa,ys a,flmittéﬂ al‘terna,tely abo.vé and. be-

| low the piston, and the part of the stroke where

this change is made depends on the relative

height of the covering part of the valve com- -

pared with the ports. - . |
The passages and valve are both portions of

serews of equal pitches, and it will be -seen

that, by making the covering part of the valve
wider than the openings and turnin gthe valve
on its axis, these parts will rise and fall rela-
tive to the ports, =~

. A is the slide-rod, fixed to tiurn in the Cross-

head hereinbetore referred to. B isthe valve,

(shown detached at Fig. 4,) with its spiral.

cdges C C. D, Fig.-5, is the cylindrical- case

{ for the slide, with the. ports. likewise spirally

disposed and - of corresponding pitch to the
valve. ' I is the socket working round the spin-
dle A, the top part F of this socket being part

of a screw, as shown at Fig. 6, to fit another

g | part of a screw in-the valve, so that by turn-:
1ng this socket the valve can either be Jammed -
fast against the collar D’ or allowed to be loose .
on the spindle. This allows the valve to re-
main stationary during a portion of the stroke
| ofthe hammer-bar, therebyincreasing its stroke
by allowing the steam to be acting both above
‘and below during a longer portion of its travel.

~ & 1s the handle for turning the socket B and
regulating the amount of slack or play of the

‘valve, and H is the handle for turning round
_ _ | the valve and spindle, - -~ .
~handles for regulating the action of the valve..
‘Figs.'1 and 2 on Sheet 2 of my drawings
represent two views of ‘the application of two .

- Figs. 7Tand 8 show details of a mode of work-
ing with one valve and regulating its hei ght;
by means of a screw, A, in' the cross-head,
while the socket for giving play to the valve
is regulated by a hand-wheel, B. C is the

handle for raising or lowering the valve.

Figs. 9 and 10 show a mode of effecting the

change of the relative positions of the ports

and valves by moving the ports or slide-faces
by means -‘of a‘rod and lever, the amount of

Dplay in the valve being regulated by turning
‘the rod round in the nut . =~ .

It will be noticed that here the slack or play
| of the valve is given on the top -side of the

valve, and. in the previous figures on the
bottom side. The valvé in going down lets

the steam onto the top, and in. going up onto
‘the bottom side of the piston; consequently,
~when the nut or socket is on the top side of

the valve and play is given, the hammer-bar
will have to travel so much higher before it is

nd |-checked by the steam, and when on the bottom
~will consequently remain suspended, and ‘the !

Side' Of the Slideéhe b&l‘ Wﬂl __ haveto deScend
so0 mueh farther., - | -

The same reSults-'aé a'bové described rﬁ‘ay be._‘

attained by a variety of other combin ations,

‘of which these are merely examples..

Having thus fully described my invention,
what I claim as new, and desire to secure by

, - - | Letters Patent, is— _.
- Figs. 3, 4, 5, and 6 show details of the valve |.

1. The use of a slot-link or its equivalent to

~operate the valves of steam-hammers, for the
- purpose of maintaining the reciprocating mo-
tion of the’hammer and valve in thé samerel-
| ative direction during any number of strokes,

&>
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if so desired, or, when less than the f 1 motion

- equivalent, in such a ma,nner that the whole |

~orits equivalent, may be imparted to the valve

37,457 , ' 3

ha,mmers so connected with the hammer as to
De capable of maintaining with it a continu-
ous movement when. the hammer and valve are
at full stroke, while at the same time the rela-
~ive poswwns of the valves and ports may be
§N6d subst&ntmlly as and for the purpose |
S |

ceiied.
ROBT. MORRISON

of the valve is required, causing thepgrts ap-
proaching contact to produce this ion. to
move at a less velocity than the hamme '
stantially as and for the purpose described,

2. Connecting the valve or valves of steam-
hammers to the slot-link, as described, or its

Wltneﬁe‘s
J. T DRS’.[‘ER

~ Soticitor, N ewcastle upon-Tyne.
- JouN FLEMING,

Solmtw, Newcastle ufnon Tune

or any portlon of the motion due to the link,

otr valves, substa,ntnlly as descrlbed and for
the purpose specified.

3. The use of a valve or valves in steam
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