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To all whom it may cORCETIL:

" Beitknown that I, ALLEN J. PaToR, a citi-
zen of the United States, residing at Beloit,
in Rock county, State of Wisconsin, have in-
vented certain new and useful Tmprovements
in Pneumatic Hammers, of which the follow-
ing is a specification.

1y invention relates to fluid pressure actu-
ated automatic hammers for chipping, rivet-
ing, ete., and particularly to the valve mech-
amsm thereof. The objects of the invention
and simplify the action of
pneumatic hammers operated by a single
valve; to improve the efficiency of the valve

“in such hammers for economy in the fluid and

to make the action more reliable and effi-
cient; to provide a su erior safetif device to
prevent the hammer from acting on the tool
or rivet set when it is removed from its place
in action; to simplify the construction an

generally improve the structure and opera-
fion of prieumatic hammers. These objects

-together with other advantages which will

_ hereinafter appear, I obtain by means of the
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"~ line (10)—Fig. 2.

* sections taken respectively

50

‘the barrel of the

_and regulatirg devices to

construction s

own in preferred forms in the
accompanying

drawings, wherein—

TFigure 1is a central longitudinal section in’

referre
or short

the plane of the handle showing a
type of my hammer 2s designed
stroke.

Figures 2, 3, 4, and 5 are cross sections
taken on lines (2); (3), (4), and (5) respec~
tively, in Figure 1.

Figure 6 is & central longitudinal section of
hammnier taken in & different
lane from that of Figure 1, namely along the
line (8) of Figure 2. :

Figure 7is & section similar to that of Fig-
ure 1 showing a modified form of inlet valve
and its mounting in the handle.

Figures 8 and 9 are cross sections taken re-

s;pgctively’ on the line (8) of Figure 10 and the |

line (9) of Figures 1 and 7. :

Figlure 10 is a longitudinal section of the
barrel of the hammer taken in a plane at an
angle to the section of Figures 1 and 7, along

gures 11 and 12 are central longitudinal
in the plane of the
lane at an angle
owing the safety
be used in either

Fi
gripping handle and in &
thereto (see Fig. 16), and s

24 'is made hollow

_the threaded hub 248

‘secure the parts together while at the .

form of the hammer and the barrel and
valves designed for a long stroke hammer.

~ Figure 11°isan end elevation of the device
showing the means for retaining the tool set.

Figure 13 is a central longitudinal section
of the hammer taken
from that of Figure 12 and showing the pis-
ton and valve in different positions, the sec-
tion being on line (13), Fig. 16. , :

Figures 14 to 20 are cross sections taken re-
sEPactiveiy on the lines (14),

igure 11, line (17) of Figure 12, and lines
(18), (19), and (20) of Figure 13.

Referring first to Figures 1 to 10 which
show the devices arranged for a short and
rapid stroke such as desired for a chipping
hamumer, it will be understood that the tool is
automatic and the essential parts are the
usual barrel, piston chamber, a movable pis-
ton therein serving as & hammer, and &
grasping handle with arrangements for ad-
mitting steam oT compressed air to the oper-
ating valve, so that the tool continuously
acts as long as the manually Gper&ted inlet
valve is held open to admit the motive fluid.
The structure will be agparent from the
drawings and from the following description
of the operation incidentally describing the
structure and arrangement of the parts.

From Figure 1it will be seen that the handle
for the passage of the mo-
tive fluid and it will be anderstood that in use
a flexible hose is attached andintroduces flui
at the opening 25. The rear end of the barrel
22 is provided with threads 23 which receive
' of the handle 24 and
same time retaining the main valve 46
means of cover plate 19 and also
the inlet valve and casing, held in place
as shown by the face of the handle 243, The

‘handle is supplied with a trigger 26 which op-

erates upon a lever 27 to depress the stem
of the inlet valve 28 in its casing 29 against
the coiled spring and thrust it into position
shown in Figure 1 and 6, whereupon the mo-
tive fluid enters through the ports 30, annu-

lar chamber 31, the passage 32, the annular

'ASSIGNOR TO FAIRBANKS,
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in a different plane
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chamber 33, the geveral elongated ports 34

and the opeming r tl :
of the main valve 46, admitting the fluid into
the casing 36 behind the piston 37. “The

35 under the forward edge
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main valve 46 has been before. this time
thrust backward both by the recoil of tae
previous stroke of  the iston and by the
fluid pressure on its small area 52* as herein-
after described.

The piston moves forward, and when it
reaches the position shown in Figure 1 it will
be seen that the reduced portion or neck 38
of the piston 37 comes opposite to the ports
39 and 40 leading to the passage 41 and com-
municating with the passage 32 heretofore
described as being supplied with the motive
fluid from the inlet valve. By the port. 39
the motive fluid is admitted from passage
41 (Figure 1) and by way of passages 42 and
43 (see Figure 10) and port 44, is admitted
behind the large area 45 of the main valve
46; this pushes the valve forward into the
gosition shown in Figures 10 and 6. It will

e seen from Figure 6 especially that this
closes the inlets 34 and 35 to the piston
chamber, and opens the radial ports 49 lead-
ing from passage 48 and ports 47, thus allow-
ing escape of the motive fluid from behind
the piston through the port 47, passage 48,

orts 49, the annular space 50 and the ex-

aust outlets 51, as clearly shown in Figure
6. It will be understood of course that at
this time the impetus already given to the
iston affects the stroke upon the tool.

Tt will be seen from Figure 6 that the for-
ward position of the main valve opens the
small passages 52 between the valve casing
and the forward wing of the valve, and ad-
mits live fluid from the annular space 33 to
the small area 52° of the valve and thereupon
starts the valve backward again, and at the
same time the return of the piston is effected,
as shown by Figure 1 particularly, by ad-
imission of the live pressure from the annular
space 52 through the small port 53 and
thence by way of the passages 54 and 55 and
the forward port 56 to the front of the piston
to drive it back to the initial position. It is
to be noted that the entry of the piston into

" the hollow main valve 46 will form an air

50

55
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cushion behind the same and insure the firm

seating of the valve in 1its rearward position |’

and also prevent the piston from delivering

a blow upon the valve or surrounding cham--

ber. In order to fully open the main valve
and seat it in its resrward position at the
right time; the air behind it is first exhausted
W%en the forward end of piston 37, in its
rearward travel, passes ports 59 (Figure 10)
and 57 (Figure 6), which establishes commu-
nication from port 44 and passages 43 and
42 to passages 58 and 48 (Figure 6) and the
outlet ports 49 and 51. The valve then is
seated by the pressure on its small area from

~ port 52, which movement closes the exhaust

ports and opens ports'34: Tt will of course
be understood that when the valve is in 1ts
rearward position tha port 59 shown in Fig-

screwing.
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ure 1 is open so that there is-free escapement 65

of the fluid in front of the piston by way of
the passages 54 and 55, the annular space 50
and the outlet ports 51 as shown in Figure 6.

InFigure 6 I have showna Jocking device to
grevent the unscrewing of the hub 242 of the

andle from the barrel 22. It consists es-
sentially of a ratchet 66 on the stem 65
pressed downward b coiled spring 67 and
engaging notches in the edge of the end 23 of
the barrel, which is tOothe<gl for this purpose.
The stem 65 is sustained in place by a nut 69
and is provided with a pin 68 which engages
a slot in the nut in order to
It will be observed also from this
figure and from Figure 1 that the hub 24 of
the handle extends forward and has an over-
hanging lip 70 so as to cover the exhaust
ports 51 and act as & deflector to protect the
workman handling the tool. ,

"The hammer as shown in Figure 7 is es-
sentially the same as the one just above de-
scribed except for the arrangement of the in-
let valve. =1t will be observed in this case
that the trigger 26 on the handle 24 operates
upon the pin 74 of the tubular valve 72
whose ports 73 register with the ports of its
surrounding casing 71 to admit the fluid into
the chamber and passages 31 in the saine
manner as heretofore described. - The ham-
mer is otherwise the same in constru~tion
and operation. .. .

In Figures 11 to 20 inclusive I show the de-
vices as designed for a long stroke Hammer,
and in this modification the form of the
valve is somewhat altered but its operation
is essentially the same. Starting with the
parts in the position shown in Figure 11 in
which it is left by the return of the piston
from the previous stroke, it will be under-
stood that the motive fluid through the ports
77, the ganular chamber 78, the passage 79,

ort 80, annular.sfpace 81, and tﬁrou_ the
port 82 under the orward edge of the hollow
valve 46° into the piston ¢chamber 84 behind
the piston 83 and starts the same forward
therein. _

‘When in the forward movemnient of the pis-
ton 93 its rear end passes the port 85 the mo-
tive fluid is introduced to move the valve
forward, by entry from the chamber and by
the passage 86 (see Figure 13), passage 87,
port 88, and the radial openings 89 through
the rear flange of the valve 46° and acting on
the large area of the valve the motive fluid
thrusts it forward into the position shown in
Figure 12. In this motion the valve first
closes the ports 88 and ports 89 (Figure 12),
which exhaust the forward chamber by pas-
sages 90 and 91 and port 92, then closes ports
&2 at the rear, and then opens the port 93 of
Figure 11, whereupon motive fluid is admit-
teﬁmm assage 79 behind the valve to com-

plete its forward motion and then close the

Yrevent its un-
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inlet ports 22 leading from the anoular spac
<814 ¢ From Frgure 12.it will.be hat
thidsmagetime the forward moveineil «
valverwill ‘open. the port 94 to chs

s andthe exhaust port 96 and exhs i
sages: 97 and 98 leading tv the piston
-~ ber by the port 99, so as to allow the ex
of the motive flud. '
1t will be understood th

1o given to the piston 83 will :
upon the tool set. It will b .
spection of Figure 12 the forward moveent
of the yalve has uncovered the small ¢

-ation 100 between the anmilar
v¢ aned the annular space 101, w
seen from Figure 11 communicat
port 102 and by way of the passag
port 104 communicates with the passage 3 e
and allows admission of the ot
20 through the forward port 06 toth
end of the piston chamber in order o :
the piston to its backward position, the ex-
haust meanwhile being by way «f port 167
and passage 97 ete.  (Figure 12}, -
25 When in the rearward motion of th
its forward end passes the port Y4
in Figures 13 and 12, the inotive il
the large area of the main valve
lowed to escape by way of they
30 sages 109 and 110, the ports 111

bk

AN .

(see Figure 13), the outlet port 99, {iygure
12) the passages 98 and 97 and ports 54 and
96 to the atmosphere, thus aliowing of its re-

turn to its original position. The imoti

35 fluid entering from the annular passage 81
way of the small by-pass 100 as shown
Figure 12 will operate upon the small »
the valve and return it to its backward

_ tich, . This closes the exhaust port
40 shown in Figure 12, and at ¢l TN
(Figure 12), allows escape of the motive
~from the front of the piston by +
92, passages 91 and 90 and by port s :
in Figures 11 and 12 to the outﬁlet port 06 by

. area of tl
3 0

Gang H

i TORE OF

the passages 86 7o
T T

1 oare 13,

rmly i its
urther oper-
tool set is again
applied to the work in ovder to thrust the 73
. 115 to iis backward position.

The tool refaining device shown in Figu
11 and Ti%com eniialiv of the dag -
ch bz : Ep or eateh at

ing |
f i

harrel and

AR
ys to conirol 1
passage 103 Lo p
otive Hutd to t
yniber for vetu
deseribed.

st of course th

.3 15 T be aEE
bular valve and the
3 m the forg

45 the annular space 95 around the valve, The

cycle of operations heretofore descril

" then repeated. o T

Ip Figure 11 particularly, I show a salety
)

' ‘dévice to prevent the operation of the ha
so mer when it is removed from Lhe woilt, It
> consists in the sliding valve rod 115, the for-
ward end of which rests upon the tool set 116
“and the rear end (119) of which is exposed to

~ the motive fluid admitted by way of passage
55 117 from passage 79. It is yrovided with a

port 118 and it will be seen from Figures 11 |

and 20 that when in its normal position, with
the valve is
118 rezisters
,and

o, ot

thereby allows of the normal operation of the i

hammer. But when the tool is removed
from the work the motive. fluid behind this’
.+ valve will move it to its forward position as

valve

form the eus 1
the inclined portion : »
feet to introduce the aiv hehind the pis
ovaduslly as it emerges from the ¥
whicl avoids recoil on the hammer
and makes the handling of the tool casier. -1
is to be further ohserved that all ports
admittazice of pressure during the mo
= mrratiged in pairs
thevalve is perfeetly balane
hrtle tendency to wesr:
The valve casing is
and all its surfaces,

seats ou
‘of higavy de

ot , are
sinee the casing w

being hardened and growd &
fitted, the valve and easing may be dug

cated and all pas.s veads qmblad in the
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rear of the barrel, while the single serew fas- | the parts

tening of the handle on the rear barrel re-
tains the parts in place. The design also al-
lows of s0 assembling the parts as to avoid
the necessity of blocking in_drilled holes, as
they are closed in all cases by the adjoining
parts of the hammer.  Other advantages of
the device wilt readily oceur to those familiar
with the device.

Having thus described my invention and
illustrated its use, what I claim as new, and
desire to secure by Letters Patent, is the fol-
lowing:

1. In a pneumatic hammer a cylindrical
shell valve provided with three seating sur-
faces and an inclined surface, in combination
with a valve seat having an annular passage
adapted to be closed by said valve in one po-
sition and opened by the shifting of said in-
clined surface, substantially as described.

2. In a pneumatic hammer, in combina-
tion with a piston and a cylinder having
ports and passages for admitting and ex-
hausting the fluid therefrom, a single operat-
ing valve comprising an imperforate cvlinder
closed at one end and having three seating
surfaces and three pressure areas on its outer
surface, adapted respectively to receive for-
ward and back pressure to move it, and an
intermediate steadying pressure.

3. In a pneumatic hammer a single oper-
ating valve comprising a hollow eylindrical
shell closed at oneend and having a flared open
mouth adapted to receive the piston on its
return strollm and form an air cushion there-
for, substantially as deseribed.

4. In a pneumatic hammer a eylindrical
imperforate shell valve, having a closed end
and a flared open end to receive the piston,
whereby the Piston is cushioned and the

-valve is operafed in part by the air cushion.

5. In a pneumatic hammer a main operat-
ing valve comprising a evlindrical shell with
closed end, and a flanged base, a second
flange forming a smaller pressure area in
front of the base, and a flaved mouth having
an inclined outside surface adapted to open
and close a port in the valve seat by shifting
of the inclined surface, substantially as de-
scribed.

6. In a pneumatic hammer the combina-
tion of a barrel, a cylinder lining in the bar-
1el, a valve seat on the cylin(rfor lining, "a
main operating valve abutting the end of the
¢ylinder lining and located in the valve seat,
a cover plate for the main valve, a throttle
valve and casing resting on said platé, and a
handle serewed upon the barrel and retaining
all of said parts . place, the bearings of all

836,778

being alined with the axis of the
barrel. whereby the removal of the handle
permits all the parts to be readily taken out.

7. Iu a pneumatic hammer the combina-
tion with a barrel having radial exhaust ports
at its rear end, a handle serewed on the bar-
rel and having an integral forwardly extend-
ing overhung shield covering said exhaust
ports and directing the discharge forward, to
protect the operator’s hand.

8. Tn a pneumatic hammer the combina-
tion with a evlinder and a piston therein, of
a pneumatically operated governing valve
colprising a valve seat having an annular
inlet passage, and a sliding valve having an
inclined surface adapted to open and close
said inlet passage gradually, as the inchned
surface moves over the passage, and means

for operating the valve by the motion of the

piston,

9. In a pneumatic hammer the combina-
tion with a cylinder and a piston, ports and
passages and a main valve adapted to con-
trol the piston, and a feed passage to the for-
ward end of the cylinder to return the piston,
said passage being independent of the inlet
for the forward drive, and a regulating valve
beyond the main valve therein con trolling the
size of said passage, whereby the speed of the
return stroke mayv be regulated without in-
terfering with the forward stroke.

10. Tu a pneumatic hamuer the combina-
tion with the eylinder having the outlet pas-
sage 112, of the tool set shiftable in the eylin-
der, and the safety valve115, comprising a bar
resting on the tool set and having an opening
118 registering with the passage 112 when
the tool set is under pressure, and said bar be-
ing exposed directly to live pressure on its
rear end, so that said passages are automatic-
ally closed when pressure on the tool set is re-
leased. ' :

11. In a pneumatic hammer the combina-
tion with a barrel and piston and suitable
ports and passages for operating the piston
therein,.of an inlet port to the barrel and an
adjacent valve seat with a port for admission
of fluid upon the valve to return the same,
and a sliding valve controlling both said
yorts and having an inclined face codperat-
ing with the seat to gradually close the sec-
ond port as the valve slides over it.

In testimony whereof I have hereunder
signed my name in the presence of the two
subscribed witnesses. ‘

: ALLEN J. PATCH.
Witnesses:
P. C. BROOKS,
(Geo. B. IXGERSOLL.
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