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- THOMAS WILTON HAND, OF SHEFFIELD, ENGLAND, ‘ASSTGNOR TO DAVY ‘BROS.
'LIMITED, OF ‘SHEFFIELD, ENGLAND.

STEAM "HAMMER.

Application filed March .27, 1524, -Serial-No. 702,218,

To_all whom it may concern:

Be it known that I, Twaomas Wirrox
Haxb, of Park Tron Works Shefiield, in the
county of York, England, a Bl‘ltlb!l_qlﬂx]e(‘tl

5 -have anvented eeiﬁt'ain new and useful Im-
provenients in-or Relating to Steam Ham-
meérs, of which the iollowmrr is a_ specifica-
- tion.

“This invention relates to hammers and the

10 like (such as stataps for example) -which are
actiated by elastic fluids tinder. pressure and
which are commonly designated by -the
.gérieric term stedam hammels It is known
fo provide devices of ‘this character with

15 controlling devices governing the hammel
strokes. by ‘automatic control” or by “man-
ual control”. By the latter term is meant
- thiat for each ‘stroke of the hammer, the
operator must actuate a controlling lwei

20 while the former term refersto that method
of control, in which a link gearing or other
siiitable -means, connects 1he haramer head
and distribition valve, for causing the
movement_of the hammer head to. reverse

25 the valve and ‘produce. successive or con-
tinuous strokes of the hammer, without re-
quiring the operator to actuate a lever:in
order to bring about each stroke. The ob-
ject of 'the mventmn is to .provide an :im-

30 proved construction for the better enabling
these various methods of control to be ex-
ercised to advantade

Aceording to tho ‘present -invention, two.

valves are p10v1ded for controlling the sup-
ply of motive fluid to the hammer- cyhndel ;
one of said valves being a distribution valye

for said ¢ylinder, while the other valve is

5 combined chanoe over and regulator valve
ad apted to pelmm the fluid pressure to act
40 in the hammer-cylirider either for single-
stroke working under purely manual con-
trol or for aut tomatic working alternatively
.at will, this latter valve bemff also adapted
to recrulate the tate at which motive fluid
passes to the distribution valve.

“The distribution valve, which is. detuated
both automatically by or in time with the
movements . of the hammer-tup and -also
manually so as to determine the stroke and
50 cut-off of the valve, has two separate inlet

or supply ports adapted to. be put:in con-
tinuous = direct communication - w ith  the
source of motive fuid, one of said ports

e
(>3

Y
&

alone being. for use:in. purely manual- WOIk
ing, whereas both .ports are for use in auto-
matic working; while the combined change-
over -and - reoulator valve, which is only
manually: opelable, and sérves to determine
whether the one-inlet or supply port (or-set
of .ports) or both inlet or supply ports of
the distribution valve. shall be put in con-
tinuous . direct communication ‘with ‘the

source of motive fluid, has likewise two

ports whereof -one port. alone is for use in
purely manual working whereas both.ports
are for use in automatlc working. - It will
be understood : that the :separate inlet or
supply .ports of the distribution valve may
be replaced by equivalent.arrangements Such
ag, for.instance, respond ‘to the term ° ‘sets
of ports”.

The distribution valve may be g ‘rectilin-
early-reciprocable : slide-valve, . preferably a
piston-valve, and is actuated by manually-
controlled hunting-gear, while the combined
change-over and regulator valve may be a
1otary disc-valve and is contlollecL inde-
pendently of the . distribution valve, by
manual action alone.

In the accompanying drawings, which
illustrate one form of. the invention as ‘ap-
plied to 'a vertically-reciprocable ‘steam-
hammer, Whereln ‘the distribution valve of
the 1nvent10n is. 8. -piston-slide-valve . wwhile

., the comblned change-over .and -regulator

valve.is.a rotary disc-valve, F1011re 1isa
side elevation of the hammer as a whole; the
two valves of the present invention . beiig
shown in axial section.” Figure 2 is a- sec-
tional elevation of the two valwves, shown
separately on a larger scale, and Figure 3 is
a corresponding plan view, the exhause pipe
being removed in the case of ‘the piston-
Valve and both the cover of the valve cham-
ber and also the valve itself being-vemoved
in the case of the rotary dlsc—valve for the
sake of clearness Figures 4, 5 and 6. are
three plan views .of the rot‘uy disc-valve
and its seat, the valve being shown in its
three punmpal angular posnmns in the. re-
spective Figures.

In Figure 1, 11 .is the main frame or
standard of the steam hammier;. 12 is- the
steam cyhnder 18 the hammer 1)1ston rod;
14 the hammer-head and 15 the anvil- block
all these parts b81110‘ 'of usual constmctlon
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and arrangement. A is the piston slide-
valve constituting the distribution-valve of
the present invention, and B is the rotary
disc-valve constituting the combined change-
over and regulator valve.

The piston slide-valve A, which is recti-
linearly reciprocable in a vertical direction,
15 carried by an upright valve-stem 16 which
passes downwards out of the valve-casing 17
by way of a stuffing-box 18, and through a
guide 19 fixed to the main frame 11, and is
pivotally attached at 20 to a sleeve 21
through which a lever 22, pivoted at 23 to
the hammer-head 14 so as to extend trans-
versely of the path thereof; is fitted to slide;
the sleeve 21 being coupled by a link 24 to
the shorter arm 25 of the main control-lever
26 which is fulerumed at 27 to the main
frame 11 so as to be adapted for movement
in a vertical plane as usual.

The casing 17 of the piston-valve A is
provided, towards its opposite ends, with
two annulariy-arranged ports 28 and 29
(hereinafter referved to as “distribution-
ports”) which open respectively by way of
suitable passages 30 and 81 into the upper
and lower ends of the steam cylinder 12 of
the hammer; while between said distribu-
tion-ports the casing 17 is provided il
two additional annularly-arranged ports 82
and 33 (hercinafter referred to as “supply-
ports”) which are separated from one an-
other by an annular partition 35, and
through which steam can gain admission by
way of suitable passages 86 and 37 from the
steam-pipe 34 under the control of the ro-
tary disc-valve B, by means of which latter
valve, when manual control is vequived,
steam is admitted to the upper supply-port
32 alone, whereas when automatic control is
required, steam is admitted to both the up-
per supply-port 32 and the lower supplv-
port 33, as hereinafter explained.

The piston constituting the valve A is
hollow and open at both ends; its interior,
and therefore algo the space 38 beneath the
valve-piston, being in constant communica-
tion with the exhaust passage or pipe 89.
The exterior of the valve-piston A presents
three outstanding annular rims whereot
two, 40 and 41, situated respectively at the
upper and lower ends of the piston, are
adapted to work over the respective distri-
bution-ports 28 and 29 with the requisite
amount of lap, both outside and inside,
whereas the intermediate valve-rim 42 is
adapted to work over the edge of the parti-
tion 35 separating the respective supply-
ports 32 and 33. Both the cut-off edges of
all these three valve-rims 40, 41 and 42 may
{with one exception) be square so as to give
sharp opening or closure of the ports as the
case may be. That is to say, the intermedi-
ate valve-rim 42, although square at its lower
edge, is bevelled-off {from its lower edge
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towards its upper edge as shown (see Fig-
ure 2), around the whole or for a portion
of its circumnference, so that on the one hand
when, during manual control, the valve-pis-
ton A is depressed to admit steam from the
upper supply-port 82 (which in these eir-
cumstances is alone supplied with steam) to
the underside of the hammer-piston through
the lower distribution-port 29, such admis-
sion will increase gradually as the valve-pis- 7
ton descends; whereas on the other hand

when, during automatic control, the valve-

piston A is depressed to admit steam from

the lower suppiy-port 83 (which, as well as
the upper supply-port

70

43

32, is in these clrcum- 80
stances supplied with steam) to the under-
side of the hammer-piston by way of the
lower distribution-port 29, such admission
will take place sharply. The arrangement
as a whole is preferably such that in any 85
event, steam is admitted and compiessed
above the hammer-piston as the latter rises,
so that any visk of the hammer-piston strik:
ing the top cover of the eylinder is obviated.
The combined change-over and vegulator
valve B is a rotary disc-valve controlled by
a simple hand-lever 43, preferably secureil
a shaft 45 geared as at 48 to the spindie
The valve-disc B rests upon a horizon-
tal face 47 having two sets of sector-shaped
ports 48 and 49 which respectively communi-
cate, by way of suitable passages 50 and 51,
with the upper and lower suppiy-ports 32
and 33 of the piston-valve A. The pas-
sages 50 and 51 are separated by o web 60
shown in dotted lines in Fig. 3, extending
between the side walls of the casing 61 and
a hollow boss 42
said casing and

valve spindie

06

on
44
98

100

located at the center of
through which boss the
44 extends. The web 60 is o
1rontal 65

continuation of the hos partition 63
(fig. 2) which separates the passages 356
and 37, and the passages 50 and 51 are lo-
cated to the left and right respectively of
the said web. The valve-dise I3 is imounted 110
i a chamber 52 wherveof the valve-face 47

forms the lower wall, and into whi
steam from the steam pipe 34 |
by way of a passage b3.
itself has two sets of sec

separated by sets of sector-shaped

[

pelel 0}
1o

and 55 of such angular width that,
the valve-dise is In normal anm

(see Figu 5
4 u

ve 4), all the ports 48, 4
he one hond, when the valve-dise
the extreme position for antomat

40
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control (see Figuve 5), all the ports

e les
—
Yot
[
52

1
pesition for manual control (see Figure §),
ouly those ports 48 will be fully opened
which communicate with the upper supply-
port 32 of the piston valve A, the other ports
49 being fully closed. By turning the valve-
disc B to vavious intermediate positions, any
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desired combination of opening or closure of
the respective sets of ports 48 and 49 may
be obtained.

If desired, the width and position of the
valve-leaves 54 and 55 relatively to the ports
48 and 49 may be made such as to permit
the valve B, when so required during auto-
matic working, to occupy. a position where-
in only a slight admission of steam is al-
lowed to the lower end of the hammer-cylin-
der 12 and no steam is admitted to the upper
end of ‘said:cylinder such an arrangement
enabling the hammer-tup to strike, at will
very light blows by gravity only.

It will be understood that, during manu-
al control, the admission of steam to the
underside of the hammer-piston is entirely
dependent upon the position of the central
valve-rim 42 of the piston-valve A relatively
to the annular partition 35 over which said
rim works, and that the arrangement and
proportions of the parts are such that the
maximum travel of ‘the main control-lever
96 will allow full steam-opening of the
lower distribution-port 29.

The operation of the device is as Tollows:
1£ it is desired to operate the hammer by
hand control with full steam pressure, the
hand leéver 43 is actuated to rotate the valve
B to the position shown' in Fig. 6. In this
position of the valve, the steam from pipe
34 flows through passage 53 into chamber
52 past valve B and through the port 48
into passages 50 and 86, being delivered,
through the upper supply port 32 only to
the distributing valve A. If now the opera-
tor moves the main control lever 26 down-
ward, the valve A will be moved upward to
uncover the port 28 and permit the steam to
flow through the passage 30 to the upper end
of the steam c¢ylinder thereby producing a
downward stroke of the hammer. To pro-
duce the upward movement of the hammer
the movement of the valve A is reversed,
that is, the valve is moved downward by the
handle 26, to place the upper distribution
port 28 in communication with pipe 39 and
permit the steam in the passage 30 and cylin-
der 12 to exhaust. As the valve A 'starts
to open, port 28 to exhaust, the bevelled
upper edge of the intermediate valve rim
49 permits the steam from the passage 36
to flow past the partition 35 to the lower dis-
tribution port 29 and thence to the lower
end of the cylinder 12 to raise the hammer.
Tt will be noted that in the raising strokes
of the hammer, the pressure of the steam is
delivered to the port 29 gradually so as to
enable the operator to control the hammer
more readily. ‘

When the valve B is set to the position
shown in Fig. 5, steam will pass from the
chamber 52 through all of the ports 48 and
49 to ‘maintain a supply of steam in both
of the passages 36 and 37 so that the steam

a3

may be admitted to the cylinder 12 more
rapidly for raising the hamier during au-
tomatic control, thereby enabling a more
rapid operation of the hammer to be ob-
tained. It will be seen that simple manipu-
lation of the valve B enables the hammer to
be operated either under manual control or
under automatic control under conditions
most favorable for each system or method.
In addition, the same valve B may be set
to permit more or less steam to be admitted
to either or both the passages 36, 37 as de-
sired.

I claim:

1. In a hammer or the like adapted for
actuation by -elastic fluid, the combination
of a hammer cylinder, a hammer-tup oper-
atively connected therewith, a distribution
valve for said cylinder, a pair of conduits
connecting said valve and cylinder, means
whereby said valve is automatically actuated
in time with the movements of the hammer-
tup, means for manually actuating said valve
to determine its stroke and cut-off, said valve
having two separate inlet or supply ports
adapted to be put in continuous direct com-
munication with a source of motive fluid, one
of said ports alone being for use in purely
manual working whereas both ports are for
use in automatic working, substantially as
set forth, and a combined regulating and
change-over valve for selectively admitting
steam to one or both of said ports.

9. In a -hammer or the like adapted for
actuation by elastic fluid, the combination
of a hammer cylinder, a hammer-tup oper-
atively connected therewith, a distribution
valve for said cylinder, means whereby said
valve is automatically actuated in time with
the ‘movemernts of the hammer-tup, means
for manually actuating said valve to deter-
mine its stroke and cut-off, said valve hav-
ing two separate inlet or supply ports, one
of which alone is for use in purely manual
working, whereas both ports are for use
in automatic working and a-manually oper-
able combined change-over and regulator
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valve for selectively placing ome inlet oxr

supply port or both inlets or supply ports
of said distribution valve in direct communi-
cation with a source of motive fluid, said
change-over and regulator valve having in-
dependent ports, some of which are for use
only in purely manual working of the dis-
tribution valve and all of which are for use
in automatic working thereof substantially
45 deseribed.

3. In a hammer or the like adapted for
actuation by elastic fluid, the combination
of a hammer c¢ylinder, a hammer-tup opera-
tively connected therewith, a distribution
valve for said cylinder, comprising  a
rectilinearly-reciprocable slide-valve, means
whereby said valve is automatically actuated
in time with the movements of the hammer-
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tup, manually controlled hunting-gear for

menually actuating said valve, the latter

having independent inlets or supply ports

adapted to De put in direet communication
5 with a source of motive fluid, one of said
alone being for use in purely manual
e and both ports being for use in
1

ports

worki

automatic  working, substantially as sef

forth, and a combined regulator and change-

alve for selectively placing one or both
1

i)

i 18

ply ports in communication with

e source of motive fluid and for regulating
rate at which said motive fluid passes to
distribution valve.

or the like adapted for

stuation by elastic fluid, the combination of

i ind o hammer-tup opera-
rewith, a distribution
der, means whereby said
y actuated in time with

15

1 ally actuating said valve to deter-
e its stroke and cut-off, said valve hav-
~two separate inlet or supply ports, one of

1
which alone is for use in purely manual
working whereas both ports are for use in
avtomatic working,

L

a rotary dise-valve con-
stituting a combined change-over and regu-
leter valve for selectively placing one inlet
or supply port or both inlets or supply ports
of said distribution valve in direct connec-
tion with a source of motive fizid and man-
ually operated controlling means for con-
trotling said disc-valve, Independently of
said distribution valve.

5. In a hammer actuated by elastic fluid,
& hammner-cylinder, a hammer-tup operative-
Iy conneeted therewith, a valve casing con-
taining two annular ports opening respec-
tively into the cylinder near the opposite
ends thereof, said valve casing having two
additional annular supply ports connected
to a source of fluid supply, said ports being
separated by partitions forming valve seats,
a piston valve within the valve casing, said
valve containing recesses, so as to present
three outstanding annular valve rims, the
two rims at its opposite ends controlling
communication of the two annular ports
opening into the cylinder, and the third or
intermediate valve rim seating on the edge
of the annular partition separating the two
supply ports.

6. In a hammer actuated by elastic fluid,
a hamer-cylinder. a hammer-tup operative-
ly connected therewith, a valve casing con-
taining two annular ports opening respec-
tively into the opposite ends of the cylinder,
sawd valve ecasing having two additional an-
nular ports between the first mentioned ports
connected to a source of fluid supply, one of
said last named ports alone being for use in
pureiy manual operation of said hammer
and both of said last named ports being for

use in automatic working, a piston valve
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tents of the hammer-tup, means.
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within the valve casing, said valve contain-
ng recesses so as to present three outstand-
ing annular valve rims, the two rims at its
opposite ends controlling communication of
the two annular ports opening into the cyl-
mider with the fluid supply ports, and the
vird or intermediate valve rim seating on
e ed annular partition separating

tl
he edge of the
be two supply ports, said third valve rim
wving one square edge so as to contact with
interiiediate annular partition, the other
e being bevelled-off, so that the admission
uid will increase gradually as the valve
descends.
piston valve for a fluid actuated

e bt o e

ccesses therein so as to present three
cutstanding ennular valve rims, the two
iins having square cut-off edges, the
mtermediate annular valve rim hav-
ing one square cut-off edge, the other being
bevelled-off.
8. In a hammer actuated by elastic flnid,
: haramer-cylinder, a hammer-tup opera-
ively connected therewith, a valve casing
containing two annular ports opening re-
spectively into the opposite ends of the cyl-
inder, and having two additional annular
ports behind the first mentioned ports con-
nected to a source of fluid supply, annular
partitions separating the said ports, a piston
valve within the valve casing, said valve
containing recesses so as to present three
outstanding annular valve rims, the two
rims at its opposite ends controlling com-
munication of the two annular ports opening
into the cylinder with the fluid supply ports,
and the third or intermediate valve rim
seating on the edge of the annular parti-
tion separating the two supply ports, said
third valve rim having one square edge so
as to contact with the intermediate annular
partition, the other edge being bevelled-off,
so that the admission of fluid will increase
gradually as the valve piston descends, and
means for cutting off the supply of motive
fluid to one of the fluid supply ports.
9. In a hammer actuated by elastic fluid,
a hammer-cylinder, a hammer-tup opera-
tively connected therewith, a valve casing
containing two annular ports opening re-
spectively into the cylinder and near the
opposite ends thereof, and having two ad-
ditional annular supply ports connected to
a source of fluid supply, said ports being
separated by partitions forming valve
seats, o pistoen valve within the valve cas-
ing, said valve containing recesses so as to
present three outstanding annular valve
rims, the two rims at its opposite ends con-
trolling communication of the two annular
ports opening into the cylinder, and the
third or intermediate valve rim seating on
the edge of the annular partition separating
the two supply ports, a motive fluid control

«

feal
=t

on

160

110

120

125

130




10

15

20

25

30

1,526,077 ‘ 5

comprising a casing having ports communi-
cating with said fluid supply ports, an in-
take port and a valve within said casing
having cut-out portions for establishing
communication between said  intake port
and supply ports; and solid portions-adapted
to register with said fluid supply ports and
a manual control for said valve for shift-
ing it so as to cut off one fluid supply
port or both, as. desired.

10. In ‘a hammer actuated by elastic
fluid, a hammer-cylinder, a hammer-tup op-
eratively connected therewith, a valve cas-
ing containing two annular ports opening
respectively ‘into the cylinder near the op-
posite ends thereof, and having two addi-
tional annular supply ports-connected fo a
source of fluid supply, said ports being sep-
arated by partitions forming valve seats, a
piston valve within the valve casing, said
valve containing -Tecesses so. as to present
three outstanding annular valve rims, the
two rims at its opposite ends controlling
communication of the two annular ports
opening into the cylinder, and the third or
intermediate valve rim seating on the edge
of the annular partition separating the two
supply ports, a motive fluid confrol means
comprising a casing having ports communi-
cating with said fluid supply ports, an in-
take port, and a- disk valve within said
casing registering with said first' named
ports and having cut-out portions establish-

ing communication between said intake port
and supply ports, and a manual control for
sald valve for shifting it so as to close one
fluid supply port or hoth, as desired.

11. In a hammer actuated by elastic fluid,
2 hammer-cylinder, a hammer-tup opera-
tively connected therewith, a valve casing
containing two annular ports opening re-
spectively into the cylinder and near the
opposite ends thereof, and having two ad-
ditional annular supply ports connected to
a source of fluid supply, said ports being
separated by partitions forming valve seats,
a piston valve within the valve casing, sald
valve containing recesses so as to present
three outstanding annular valve rims, the
two rims at its opposite ends controlling
communieation of the two annular ports
opening into the cylinder, and the third or
intermediate valve rim seating on the edge
of the annular partition separating the two
supply ports, a motive fluid control means
comprisinig a casing having ports communi-
cating with said fluid supply ports, an in-
take port, a disk valve having cut-out por-
tions of irregular size for registering with
said fluid supply ports, and establishing
comrounication between said - intake port
ind supply ports, and a manual control. for
said valve for shifting it to regulate the
supply of fluid to one supply port or both,
as desired.

THOMAS WILTON HAND.
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