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To adl wh om it ma i CONCEr:

Be it known that we, WiLLtAM LAIRD K ercn-
EN and HARRY FRANKLIN Apams, both of the
city of Montreal, in the district of Montreal
and Province of Quebec Canada, have invent-
ed certain new and useful Improvements n
Pneumatic Hammers; and we do hereby de-
clare that the io]lowmﬂ' s a tull, clear, and ex-
act description of the same.

This invention relates particularly to pneu-
matic hammers wherein a valve is located cen-
trally and longitudinally thereof: and the ob-

ject thereof 1s to render the action of the ham-

mer more sensitive and mcrease the speed
thereof.

The invention may be said, brleﬂv, to consist

of a tubular valve of umtorm interior diame-

ter and with the exterior diameter of one-half
greater than that of the other in order to pro-
Vlde a shoulder which constitutes a seat. A
pair of plugs close the opposite ends of the
tubular valve. A partition separates the inte-
rior thereof into two independent valvular

chambers, and the perimeter of each chamber

1s periorated.

A further feature of the invention is a re-
movable nut carried by the handle and adapt-
ed to in turn carry a latch to engage the in-

ner end of the barrel of the ha,mmer and pre-

vent it becoming unscrewed after it has been
screwed in place

For full comprehension, however, of our in-
vention, reference must be had to the accom-
panying drawings,forming a partof this speci-
fication, In which similar reference characters
incicate the same parts, and wherein—

Figure 1'1s a longitudinal sectional view of
8 pneumatic hammer provided with a valve
and lock constructed according to our inven-
tion. Iig. 2 is an end elevatwn of our 1m-
proved lock removed, and Fig. 3 is a side ele-
vation of our impr oved valve removed Fig.
4 1s a longitudinal sectional view of the plucr
which carries the pawl whereby the parts of
the hammer are locked together and illustrat-
Ing particularly the key for preventing the
rotation of this pawl. Fig. 5 is.a transverse
vertical section thereof, taLen on line A A,
Fig. 4. Fw Gisa loncrltudmal sectional view

h, 2, 7, and 27, 7, £, and Z, and

of the hammer provided with our improved
valve. .

The handle &, barrel ¢, having one end screw-
threaded, as at ¢, and the interiorly-screw-
threaded short sleeve £, formed integrally
with the handle and adapted to receive the
screw-threaded end of the barrel, together
with the piston 22, with its groove 23, valve-
cage 7, having interior shoulder 25, ports g,
the supply-con-
trolling lever m are of well-known construc-
tion and will not be described in detail.

Our improved valve is located slidably in
the valve-cage 7, and consists of a short length
of metallic tubing o, having one-half of in-

creased diameter to provide a circumferential

shoulder #», constituting a valve-seat. - The
perimeter thereof is smooth otherwise, and its

interior is divided midway of its length by a

partition or diaphragm ¢, and a pair of plugs
r s close the ends, while a series of perfora-

tions ¢ and ¢’ lead into the space «, inclosed by

the diaphragm, plug », and the portlon of the
valve between them, and a second series of

pertorations» and ' lead into the space 20, In-

closed by diaphragm ¢, plug s, and the portion
of the valve between them. The SPACe 2 Con-
stitutes at times an exhaust-chamber, and the
space w constitutes alternately a supply and
an exhaust chamber, the chamber « serving

as the exhaust—chamber only when the cham-:
a supply-chamber during the
other interval’s'%tha,t 15 to say, when chamber
20 acts as an exhaust the chamber 4 performs

ber 20 acts as

no function. *A valve of this construction pre-
sents a more extensive bearing-surface, and
owlng to its even perimeter the life of the
hammer 1s extended, because the bearing-sur-
faces slide one over the other without fmy
chance of edges catching. The valve is also
of minimum Wew‘ht and. consequently 1s more
sensitive and will act more quickly than the
valves heretofore known. The shoulder upon
our Valve cannot catch upon the edges of the

ports 7, because the valve’s movement is not
sufficient, said shoulder, as before pointed out,
acting only as aseat. The plug » beside serv-

ing as one of the walls of the ch‘mlbel 2w also

serves as a piston-face, Whlch offers a maxi-
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mum resistance to the motive fluid (generally:

compressed alr) and causes said fluid to move

the valve immediately the fluid enters the

valve-chamber, thus causing the valve to re-
spond more qmchl y than heretofore. Theplug
s presents a piston-surtface whereby the valve
1s hifted. |

The operation of a hammer provided with
our improved valve 1s as follows: The live air
enters through the handle mto port 7, where-
1n a constant pressure 1s maintained. In Fig.
1 the valve 1s 1llustrated in its position to Ad-
mit air to move the piston 22 toward the tool,
and simultaneously with this movement of the
piston the air in the space in advance of the
piston is exhausted through ports £ and <,
ralvular ports «, chamber ., valvular ports
»', and ports 77 and <’ to the atmosphere.
When the piston reaches a point in its travel
with 1ts groove 23 registering with the end of
port 7, the live air passes through groove 23
to port ¢ and flows therethrough to the in-
ner end of the valve-cage 2, thus exerting a
oreater pressure upon that end of the valve
(owmo to its ereater diameter) than is exert-
ect upon the other end, which has the effect,
of 1nstantancously moving the valve to its
seat with the shoulder »p upon the valve rest-
ing upon the interior shoulder 25 of the cage.
The valve 1n this position shuts off the live
air from the rear end of the piston and

causes 1t to flow from port s through valvu-

lar ports », chamber o, valvular portse’, port
& to the portion of the interior of the barrel
between the inner end of the tool (not shown)
anc the striking end of the piston, thereby
returning the piston. During this return
movement the air is exhausted from the space
between the 1inner end of the piston and the
valve through ports 4 and +', valvular ports
Z, chambel 1w, valvalar ports #, and ports ¢°
and 2’ to the thmogphele When the piston
in its return travel covers port 7, the exhaust
1s of course shut off and the bod,} of air be-
tween the piston and the valve is compressed,
(under the force of the momentum of the pis-
ton,) and whatever pressure may be in port ¢
and the inner end of the valve-cage is over-
come, and the valve again assumes the posi-
tion 1n which 1t 1s illustrated and the opera-
tion 1s repeated. 1t 18 obvious that valvular

ports ¢, chamber w, and valvular ports ¢ are
fecting at

to all intents and purposes a port e
tlmes a communication between the ports ¢
and 2°.

According to our invention an impr oved
lock is pro: vided to prevent displacement of
the barrel relatively to the handle of the ham-

mer, and thesleeve 7 of the handle hasan open-
1ng 2 thercthrough, the outer end whereof is

enlarged and tapped, a nut 3, of tubular form.,
being threaded into the enlarged portion of
this opening and having a circumferential
flange 4 at its outer end to limit the extent to
which 1t may be screwed into the sleeve.

771,554

pawl or latch 5 is carried in this nut and has
a stem 6 with a knob 7 at its outer end, said
stem projecting through said nut, while an

expansile spring 8 normally causes said pawl
to project lllW‘"Ll"d]V through the opening in
the sleeve. The inner end of the barrel is
provided with a series of ratchet-teeth 9, with

which the pawl engages and prevents the bar-

rel being unscerewed until the knob 7 1s pulled
upon, which frees the pawl from the ratchet-
teeth. The maln advantageous feature of
this lock 18 that the barrel 1s effectively pre-
vented from _
tightly screwed into contact with the handle,
thus obviating any chance of leakage from
the valve-chamber and enabling the highest

valve. The spring-pawl has a key 10 upon
one side of its stem and adapted to engage
and slide in a groove in the nut when the

pawl 1s In engagement with the ratchet-teeth

and to rest upon the center face of the nut

when the pawl i1s drawn out and turned, thus

serving to retain the pawl out of engagement

~with the ratchet-teeth when the barrel is to
be disconnected.

What we claim 1s as follows:
1. A tubularvalvefor the purposeset forth,

having both ends closed and presenting flat
surfaces at right angles to the axis of the

valve, a shouldel upon the perimeter of said
valve between its ends, the portion of such
v‘tlve between the shoulder and one end be-
ing perforated and the portion thereof be-
tween the shoulder and the opposite end hav-
ing a port therein, and means preventing the
passage of a motive fluid from the first-men-
tioned perforations to the last-mentioned port.
2. In a pneumatic hammer having motive-
fluid supply-ports and exhaust-ports, a tubu-
lar valve having an annular shoulder encir-
cling the perimeter thereof between its ends
and constituting a seat, the portion of the
perimeter from said shoulder to one end of the
valve being plane and of uniform diameter

throughout and the portions of the perimeter -

from the shoulder to the opposite end of the
valve being of uniform diameter throughout
and of greater diameter than the first-men-
tioned portion and valvular means whereby
the motive fluid fromsaid supply-ports will re-
ciprocate said valve and actuate the hammer.

3. A tubular valve having an annular shoul-
cler encircling the perimeter thereof and
stituting a seat, portions of the perimeter
from said shoulder to each end of the valve
being plane, said tubular valve having both
ends closed, a transverse diaphragm dividing
the interior of said valve midway of its length,
and the perimeter of said valve having a series
of perforations, substantially asdescribed and
for the purpose set forth.

4. In a pneumatic hammer the combmatlon
with the barrel thereof having a series of

A | ports therein, of a tubular valve having an

being displaced after 1t has been

efficiency to be secured from our improved
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annular shoulder encircling the perimeter
thereof and constituting a seat, said perim-

- eter being perforated, a pair of plugs clos-

10

20

35

4.0

ing the opposite ends of said tubular valve,
and a transverse diaphragm dividing the in-
terior of said valve midway of its length into
two independent chambers in said valve one
of which acts alternately as a supply and an
exhaust chamber while the other chamber
acts. as an exhaust-chamber during the inter-

vals that the first-mentioned chamber acts as

a supply-chamber, substantially as described
and for the purpose set forth.

5. In a pneumatic hammer the combination

with the barrel thereof having a series of

ports therein, of a tubular valve having an
annular shoulder encircling the perimeter
thereof and constituting a seat, said perim-
eter being perforated, a pair of plugs clos-
ing the opposite ends of said tubular valve,
and means providing two independent cham-
bers i sald valve one of which acts alter-
nately as a supply and an exhaust chamber
while the other chamber acts as an exhaust-
chamber during the intervals that the first-
mentioned chamber acts as a supply-chamber.

6. In a pneumatic hammer comprising a
barrel, and a handle portion, said handle por-
tion havmﬂ‘ a part overlapping said barrel,
and means for connecting sald barrel to saa,d
overlapping portion, the combination with
said barrel and hand]e of anutof tubular form
carried In an opening in said overlapping part,
sald opening extending completely through

said overlapping part, an annular series of

ratchet-teeth formed upon the inner end of
sald barrel, a spring-pawl carried within said
tubularnutand adapted to engage said ratchet-
teeth, means for disengaging said paw!l from
sald ratchet-teeth, and means for locking said

- pawl in 1ts dISGDG’&O‘Ed position.

45

5o .

- the combination with said overlapping part, |

55
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7. Ina pneumatw hammer the combination
with.a barrel, and a handle portion, of a de-

vice for locking same together, means for dis-

engaging said locking device thereby allow-
ing one of said parts (the barrel or the handle)
to move relatively to the other, and means for
locking said locking device in its disengaged
1)081131011

8. In a pneumatic hammer comprising a
barrel, and a handle portion one of such parts
having a portion overlapping the other part,

of a nut of tubular form and threaded into an
opening 1n sald sleeve 1n line with the inner
end of the barrel, and having a circumferen-
tial flange upon 1ts outer end, and means car-

ried by said nut and adapted to lock the over-
lapping part to the part overlapped thereby.

9. In a pneumatic hammer comprising a
barrel, and a handle portion, said handle pox-

tion havinga part overlapping said barrel, and
means for connecting sald barrel to said over-
lapping portion, the combination with said
barrel and handle, of a nut of tubular form
carried in an opening in said overlapping part,
and having a circumferential flange upon its

S;

outer end adapted to be jammed upon the edge -

of the opening, said opening extending com-
pletely through said overlapping part, an an-
nular series of ratchet-teeth formed upon the
inner end of said barrel, a spring-pawl car-
ried within said tubular nut and adapted to
engage sald ratchet-teeth, means for disen-
gaging sald pawl from said ratchet-teeth.

10. In a pneumatic hammer comprising a
barrel, and a handle portion, the handle por-
tion being formed with an interiorly-screw-
threaced sleeve, and the barrel being formed
at one end with an exteriorly-screw-threaded
annular flange adapted to be threaded into
sald interiorly - screw - threaded sleeve, the
combination with said sleeve and barrel, of a

nutof tubular form and threaded into an open-

ing in sald sleeve in line with the inner end
of the barrel, said opening extending com-
pletely through said sleeve, an annular series
of ratchet-teeth formed upon the exterior of
the extremity of said screw-threaded flange
of the barrel, a spring-paw! carried within
sald tubular nut and adapted to engage said
ratchet-teeth, meansfordisengaging said pawl
from said ratchet-teeth, and means for lock-
ing said pawl in its disengaged position.

11. In 4 pneumatic hammer comprising a
barrel, and a handle portion, the handle por-
tion being formed with an interiorly-screw-
threaded sleeve, and the barrel being formed
at one end with an exteriorly-screw-threaded
annular flange adapted to be threaded into
sald 1nteriorly - screw -threaded sleeve, the
combination with said sleeve and barrel, of a

nutof tubular form and threaded into an open-
1ing in sald sleeve in line with the inner end of

the barrel, and having a circumferential flange
upon 1its outer end adapted to be jammed
upon the edge of the opening, said opening
extending completely through said sleeve, an
annular series of ratchet-teeth formed upon
the exterior of the extremity of said screw-
threaded flange of the barrel, a spring-pawl
carried within said tubular nut and adapted
to engage said ratchet-teeth, means for disen-
oaoing S&ld paw! from said ratchet— seeth.
ln_testlmony whereof we have affixed our
signatures in presence of two witnesses.

WILLIAM LAIRD KETCHEN.
- HARRY FRANKLIN ADANIb

Witnesses: |
Wirriam P. McFram,
FRED. J. SEARS.
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