No. 797,065, | PATENTED AUG, 15, 1905. h

W. GRAHAM.

POWER HAMMER.
APPLIOATION FILED JUNE 16, 1904.

3 SEEETS—~SHEET 1.

W

SR80 1A

SRIAKTYSBANNARAEY

M W+l 1am G"“h“m




o No. 797,055. ' o ~ PATENTED AUG. 15, 1905.
. W. GRAHAM,

POWER HAMMER.
APPLICATION FILED JUNE 186, 1904,

- 3 BHEETS—SHEEET 2.

N
11\11.\"\‘2};’ 24 k\
F? ¢

oA TSy - | - Inverczar

| - wiZZZ'cL TR Q".;t't
Curand Lol o | e e
- %Wﬁvxp&m 4 ¢ “r

Cbl_ﬁr S. .




~ No. 797,055, . ' ' PATENTED AUG. 15, 1905,
- W. GRAHAM.

POWER HAMMER.,
APPLICATION FILED JUNE 16, 1904,

3 BHEET8—B8HEET 3.

n

"f"’!ft';#.::r--: - W T Ar A NS araa y .

'I' A F.’/‘V""ﬁﬂdl#-- -.--u-.--_ Bl
- -
A

7 /
| / 4
/ 4 -
. 4.\ 2 i
_ ’ : . - )
" N LY [
. o4, ¥ B 3.,.5 : I
_ 77/ Z"éiiﬁ 1 AN _
4 17/-‘. R/ / N Y
x \\\" L L NN, 2L \
c____ \} _j::\x AN & NN —_— __D
m\\

<<l

e BAY

rr:ﬁffﬂéf

7
ISP ITLT %4 SN 5558 SN

Ll

g\\\
\

I‘Z’Z ve H.?O "

| ' W':.Zlmmﬁ“'m‘qnm
%y %ﬂ-w W drrs s, 4;”

a.’ﬂ_fy S,

am st \\\‘\\\\

HLAEW. 8. GRAHAM CO., PHOTO-LITHOGRAPHERS, WASHINGTON, O. C.




- UNITED STATES

PATENT OFFICE.

WILLIAM GRAHAM, OF WESTMINSTER, ENGLAND. ,

POWER~-HANMMER.

- No. 797,055,

Specification of Letters Patent.

Patented Aug. 15, 1905,

Application filed June 16, 1904, Serial No, 212,867.

Lo all whom it may concern.:

Beitknownthat T, WiLriam Gramam, asub- |

Ject of the King of Great Britain and Ireland,
residing at 3 Rochester Row, Westminster,
London, S. W., England, have invented cer-
taln new and useful Improvements in and Re-
lating to Power-Hammers, of which the fol-
lowing is a specification. | |

My invention relates to power-hammers in
which vacuum and pressure are respectively
used for the raising of the hammer-head and
for the striking of the blow. It has for its
object to provide an improved form of ham-
mer of simple construction. | __

My invention consists in employing for the
~ operation of the hammer a cylinder connected
by one or more short passages with the ham-
‘mer-cylinder and adapted to produce alter-
nate suction and compression, whereby the
hammer is reciprocated, and a second cylin-
der, having a piston adapted to produce vacu-
um only, the operations of the hammer be-
Ing controlled either by hand or automatic-
ally by opening or closing the passage con-
- necting the two operating-cylinders and open-
ing the second cylinder to or closing it from
atmosphere. |

Referring now to the accompanying draw-
ings, Figure 1 shows an outside elevation of
one form of the improved pneumatic ham-
mer. Hig. 2 i1s a plan of the arrangement
shown in Fig. 1 with the cover # and the top
cylinder £ removed. Fig. 8 is a section on
the line A B of Fig. 2. Fig. 4 is a sectional
plan on the line C D of Fig. 3. Fig. 5 is a
similar view showing the movable liner in po-
sition for cramping or holding down. Fig.

6 18 a sectional plan on the line E F of Fig. 3,

and Fig. 7 is a sectional plan-on the line G
H of Kig. 3. | 3

- In carrying the invention into effect ac-
cording to one form, as illustrated in the ac-
companying drawings, I provide a pump-cyl-
inder ¢, Figs. 1 and 8, arranged alongside a
-hammer-chamber 4, to which it is connected
by the passages ¢ and . The passage ¢
passes to the top of the hammer-chamber and

1s Tormed near its extremity in the cover # of

the hammer-chamber. - A non-return valve ¢
1s placed at the opening of the passage ¢ into
‘the hammer-chambeér. The other passage ,
-which connects the pump ¢ to the hammer-

chamber b, enters near the top of the cham-

the Iink 7 and the lever 6.

ber and is controlled by means of a liner £,
which can be rotated for a short distance by
means of the handle g, which works in the
slot A, formed in the barrel of the pump .

Above the pump ¢ and arranged coaxially
with it there is a second pump-cylinder 2,
which is rotatably mounted in a fixed sleeve
s. 'The sleeve s and cylinder Z are provided
with belts of ports arranged in zones, be-
tween which there is a disk %, which is pret-
erably cast with the cylinder Z and in which
non-return valves ¢ are placed. The ports
and » in the upper zone are adapted when in
register to communicate with the atmosphere,
while the ports wand « in the lower zone are
adapted to open a passage connecting the
pump « to the pump 4.

The pumps ¢ and % are provided with pIls-
tons 7 and o, respectively, which are con-
nected by the rod » passing through a bush.
formed in the division 7 between the two
pump-cylinders. The power for driving the

pumps 1s obtained from the power-shaft 18

In any convenient way.

The piston o is provided with non-return
valves p, which are arranged alone with the
non-return valves ¢ in the disk » to cause the
pumap % to act as a vacuum - pump. The
pumps are both left open to the atmosphere
at one end. 1 also provide an arrangement
of atmospheric ports 2 and 8 on the pump-
cylinder . These ports are positively con-
trolled by means of the slides 4 and 18, which
are actuated from the treadle 8 by means of
Short links 15
and 5 connect the two slides, the link 5 being
adapted to be thrown out of engagement with
the slide 4 when this is not required to be op-
erated by the treadle 8. |

A non-return or flap valve 20 is inserted in
the pump-cylinder ¢ about midway in the
pump-stroke. The function of this valve is
to allow some of the air to escape during each
compression -stroke, so that in the suction-
stroke rarefaction will take place. This valve

‘also has the effect of keeping the cylinders
cool, as the escape of air through the port 3

tends to cool the working air which becomes
heated owing to the compression. Y

The two belts of ports in the upper pump
are opened and closed by means of the rota-
tion of the cylinder Z. This rotation is ef-
fected by means of the treadle 8, pivoted




2 |

about the pin 10 and connected to a bell-crank
lever 11 by means of a link 7. A spring 91s
provided to maintain the treadlein the " up”
position. (Shown in Fig. 1.) The one end
of the bell-crank lever i1s connected by one or
more suitable links 12, adapted to effect the
movement of a pin 17, which is screwed 1nto
the barrel of the pump 4. |

The operation of this hammer isas follows:

Normally the hammer is held up while the

pumps are working and the top cylinder 4 is
in the position shown in Figs. 6 and 7. Fig.
-6 shows a section through the bottom zone ot

ports, which when the hammer-tup 16 1s be-

“ing held up are full open, so that the passage
between the top and bottom cylinders 1s open
while the atmospheric ports, Fig. 7, are
closed. The top pump % will thus in the up-
stroke draw air from the hammer-cylinder &
-and pump-cylinder @, which during the down-

stroke shall be exhausted through the non-

return-valves ». In this way a vacuum 1s
obtained in the hammer cylinder or chamber
~and the tup is held up. For striking full
blow the ¢ylinder %2 is moved round so that
the ports w and 2 are closed, while the atmos-
pheric ports « and » register. The vacuum-

pump % will then be inoperative and will

be shut off from the pump @, so that all the
air displaced by the piston s of the pump «
‘will pass to the hammer - cylinder and the
maximum blow will be obtained. The small
atmospheric port 3 will allow additional -aii
into the pump « at the end of each suction-
stroke, thus providing for any loss due to
~leakage. * For striking light blows while still
‘maintaining the full stroke ot the hammer the
 treadle 8 1s depressed so as to bring the cyl-
“inder % to the position midway between the
two positions mentioned above. In this way
the maximum vacuum is obtained in the down-
stroke of the pump-piston 7, whereas during
the upstroke of the pump—z¢. ¢., when the
‘hammer-tup 16 is descending—the pump £
draws some of the air displaced from the cyl-
‘inder @, and thus causes a reduced pressure
on the hammer-tup, whereby the force of the
blowis reduced. For striking a snap-blow—-
7. e., 2 blow of short stroke yet comparatively
oreat force-—the link 5 is put 1nto engage-
‘ment with the slide 4 and the treadle 8 is de-
pressed. This opens the atmospheric port 2
1in the eylinder ¢ and causes the top or vacuum
pump to be shut off, so that only the pump «
effects the operation of the hammer-tup. In
the downstroke of the piston s air is exhaust-
ed from the hammer-chamber b until the pis-
ton has overrun the port 2. After this and
during the rest of the suction-stroke the
vacuum remains constant and the hammer 1s
hung a short distance up. Immediately the
upstroke commences the hammer-tup falls

down, while when the piston s has once more
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overrun the port 2 the air above the hammer

is compressed and the hammer forced with a.
moderate pressure upon the article placed
upon the anvil. - -

- It will be understood that the operations de-
scribed shall be repeated at every revolution
of the crank or every back and forward mo-
tion of the pistons 7 and o.. During all the
operations which have just been described the
liner #is maintained in the position shown in
Fig. 4, so that both the passages ¢ and d,

leading from the pump « to the hammer-

chamber, are open. |
When it is desired to hold the hammer-tup
down, the liner 7 is moved around by means

of the handle ¢, so as to close the passage d,

as shown in Fig. 5. The treadle 8 is then de-
pressed, so as to shut off the vacuum-pump
from the lower pump ¢. In this position the

pump @ on the upstroke compresses air. into

the hammer-chamber through the passage c.
On the downstroke of the pump this air is
prevented from escaping from the hammer-
chamber by means of the non-return valve e.
During holding down the link 5 should be
connected to the slide 4, so as to cut out a
part of the pump-stroke by allowing the dis-
placed air to escape until the piston 7 has
overrun the port 2.

It will be seen that this hammer is simple

in construction and it offers the facility of

snap-blows in addition to the usual facilities
offered by such hammers. The valves are
few in number, and they are exceedingly ac-
cessible. The ports may be controlled by si-
multaneously-operated valves instead of by
the movement of the cylinder.

In some cases the cylinders ¢ and & may be
cohnected together by one passage only, un-
controlled by valves, but the holding-down
power is then limited practically to the weight
of the tup. Also the two pump-cylinders
mav be arranged side by side with both their
open ends downward. - '

Having now described my invention, what I
claim as new, and desire to secure by Letters

Patent, 18—

1. A pneumatichammer, comprising a ham-

‘mer tup and chamber; a pump arranged to

produce alternate suction and compressionand

connected to the tup-chamber through short

passages; a second pump adapted to produace
vacuum only and in communication with the
first - mentioned pump through a controlled
passage, and means for controlling said pas-
sage, substantially as and for the purposes

described. . .
9. A pneumatic hammer, comprising a ham-

.mer tup and chamber; a pump adapted to pro-
duce alternate suction and compression and

connected to the tup-chamber by short pas-
sages; asecond pump adapted to produce vacu-

um only, and rotatable in a fixed sleeve; ports
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1n the sleeve arranged so that in one position
the vacuum-pump is in communication with
the atmosphere while in another it is in com-

‘munication with the first-mentioned pump,

substantially as described. | B

3. A pneumatic hammer having in combi-
nation, & hammer tup and chamber; a pump
adapted to produce alternate suction and com-
pression and connected to the tup-chamber
by short passages; a second pump adapted to
produce vacuum only; a fixed sieeve inside

~which the vacuum-pump can be rotated for a

limited distance; two zones of ports in said
sleeve and vacuum-pump cylinder, the ports
In one zone opening to the atmosphere when
in register and the ports in the other zone

~when 1n register communicating through a
Ppassage to the pump adanted to produce al-

ternate vacuum and compression, the positions
of registration of the two sets of ports being
at different parts in the travel of the vacuum-
pump cylinder, substantially as and for the

- purposes described.

4. A pneumatic hammer comprising a ham-
mer tup and chamber, a pump adapted to

- produce alternate suction and compression,

and 1n communication with the tup-chamber
through one short clear passage without
valves and also through an independent pas-
sage having a non-return valve, means for
closing the clear passage while the passage
with the non-return valve remains open, a
second pump adapted to produce vacuum only

“and in communication with the first-mentioned

pump througha controlled passage, and means
for controlling said passage, substantially as
and for the purposes described.

5. A pneumatic hammer having in combi-
nation a hammer tup and chamber; a pump
adapted to produce alternate suction and com-
pression and in communication with the tup-
chamber through one short clear passage

- without valves and also through one passage

~deseribed.

having a non-return valve; a rotatable sleeve

‘having a port which in one position of the

sleeve leaves both of said passages open and
in another leaves only the passage with the
non-return valve open; asecond pump adapted
to produce vacuum only and connected to the
first pump by a controlled passage, and means
for controlling said passage, substantially as

6. A pneumatic hammer having in combi-
nation, hammer tup and chamber; a pump
adapted to produce alternate suction and com-

pression; atmospheric ports in said pump:

~ valves controlling said ports the ports being

situated so that when open they allow air to
pass into the pump-cylinder for a consider-

able portion of the suction-stroke: a second

pump adapted to produce vacuum only and in
communication with the first-mentioned pump

through a controlled passage, and means for |

<

controlling said passage, substantially as and
for the purpose described.

7. A pneumatic hammer having in combi-
nation a hammer tup and chamber; a pump
adapted to produce alternate suction and com-
pression; two sets of atmospheric ports in
sald pump; slides operable from a treadle con- .
trolling said ports; one set of said ports be-
ing opened each time the treadle is depressed.
the treadle having a link which may when de-
sired be put into gear with the slide control-
ling the other set of atmospheric ports: a sec-
ond pump adapted to produce vacuum only
and connected to the first-mentioned pump by
a controlled passage, and means for control-
ling said passage, substantially as and for the
purposes described. |

3. A pneumatichammer, comprising a ham-
mer tup and chamber; a single-acting pump
in close proximity to the tup-chamber and ar-
ranged to produce alternate vacuum and pres-
sure; short passages connecting the pump to
the hammer-chamber; a vacuum-pump ar-
ranged coaxially with the first pump and ro-
tatable 1n a fixed sleeve; a passage connect-
ing the two pumps; two sets of ports in the
sleeve communicating one with the passage
connecting the two pumps and the other with
the atmosphere; portsin the rotatable vacuum-
pump cylinder adapted to register alternately
with the two sets of ports in the sleeve: sub-
stantially as described. |

9. A pneumatic hammer,comprising a ham-
mer tup and chamber; a single-acting pump
arranged in close proximity to the tup-cham-
ber and adapted to produce alternate suction

and compression;. two passages connecting the
tup-chamber and the pump, one leading to a

point in the tup-chamber ashort distance from

the end of the tup-stroke, the other leading
to the top of the tup-chamber and having a

non-return valve at its mouth; a rotatable
sleeve insaid pump; portsinsaidsleeve adapt-
ed in one position of the sleeve to leave both
of sald passages open and in another to leave
only that one open which leads to the top of
the tup-chamber; asecond pump arranged co-
axially with the first pump and adapted to

‘produce vacuum only; a controlled passage

connecting sald pumps; and means for con-
trolling said passage, substantially as de-
scribed. o -
10. A pneumatic hammer comprising a ham-
mer tup and chamber; a single-acting pump
In close proximity to the tup-chamber: short
passages connecting said pump to the hammer-
chamber; a rotatable sleeve controlling said

| passages; a second pump with a rotatable cyl-

inder adapted to produce vacuum only and ar-
ranged coaxially with the first pump-cylinder:
atmospheric ports on the first - mentioned
pump-cylinder; slides controlling said ports:
a spring-controlled treadle; links connecting
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said treadle to the rotatable cylinder and to

such of the slides which 1t 1s desired to oper-
ate:; substantially as deseribed.

11. A pneumatic hammer comprising a ham-
mer tup and chamber, a pump for creating
compression in the said hammer-chamber, a
second pump adapted to produce a vacuum,
and in communication with the first-mentioned
pump through a controlled passage, and means
for controlling said passage, the suction-stroke

of the second pump to create vacuum being
simultaneous with the compression-stroke of
the first pump, substantially as described.

In witness whereof I have hereunto set my
hand in presence of two witnesses.

WILLIAM GRAHAM.

Witnesses: -
- ALBiErT K. PARKER,
KFrancis J. BIGNELL.
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