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UNITED STATES

" MORSE & COMPANY, OF CHICAGO, ILLINOIS, A CORPORATION' OF

ILLINOIS. o
| . PNEUMATIC' HAMMER.
No. 333,7’?3; | | Epﬂﬂiﬁca.tigﬁ_& i#tara Patent. P_a.tented Nov. 27, 1903'..

spptication fled July 8 1804, Serial No. 215,666,

To all whom it may cOnCerit. ' o

" Be it known that I, ALLEN J. PATCH, & citi-

"~ in Pneumatic Hammers, of which the follow-

ing is a specification. ' -
{y invention relates to fluid pressure actu-
 ated automatic hammers for chipping; rivet-
10 ing, ete., and particularly to the valve mech-
“amsm thereof. The objects of the invention
.are to improve and simplify the action of
~ pneumatic hammers operated by & single
- valve; to 1mprove the efficiency of the valve
(5 ‘in such hammers for economy in the fluid and
to make the action ore reliable and efll-
cient; to rovide & superior satety device to
prevent the hammer om acting on the tool
or rivet set when 1t 18 removed from its place
»o in action; to simplify the construction and
generally improve the structure and opera-
fion of pneumatic haminers, These objects
-together with other advantages which will
~ hereinafter appear, I obtain by means of the
\ construction shown in preferred forms in the

Y accompanymg drawings, wherein—

‘Figure 1 is a central longitudinal section i

the plane of the handle showing a referred

type of my hammer as designed for short |

3o stroke. | -
Figures 2, 3, 4, and 5 are cross sections

taken on lines (2), (3), (4), and (5) respees

tively, in Figure 1.

Figure 6 1s & central longitudinal sectii}ﬁméf'

.5 the barrel of the hammer taken in a different

line (8) of Figure 2. R
~ Figure 71s a section similar to that of Fig-
ure 1 showing a modified form of inlet valve

4o and 1ts mounting m the handle. '

r

line (9) of Figures 1 and 7.

45 barrel of the hammer taken in a-plane at an
- angle to the section of Figures 1 and 7, along
~ line ao)—Fig.2. =~ R
~ Figures 11 and 12 are central longitudinal
~ sections taken respectively in the plane of the

o gripping handle and m & 1})]1&113 at an angle

~ thereto (see Fig. 16), and showing the safety
~_and regulatirg devices to be used 10 either

.ﬁl;_i'm.' of the h

- Figures 8 and 9 are CIoss sections t&keﬁmn- 1
Ej}lgativély on the line (8) of Figure 10 and the |

ire 11*18°an ond elevation of the device

‘showing the means for retaining the tool set.

2 is 8 central longitudinal section
from thB;t of Kigure 12 and showing the pis-
ton and valve in different positions, the sec-
tion beng on line (13}, ¥ig. 16. SR
Figures 14 to 20 are cToSS sections taken re-

© ALLEN J. PATCH, OF BELOIT, WISCONSIN. ASSIGNOR TO FAIRBANKS,

_ ammer and the barrel and
valves designed for & long stroke hammer.
zen of the United States, residing at Beloit, | figur i
in Rock county, State of Wisconsin, have in- 1
s vented certain new and wse.ful'Iﬂ}prmﬂ'-&ﬁtgnm .

55

of the hammer taken 1 & different plane

60

f‘ipﬂetiveiy on the lines (14), (15) and (16) of -

igure 11, line (17) of Figure

(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

| hanumer, it will be understood that the toolis
automatic and the essential parts are the
usual barrel, piston chamber, & movable pis-

70

ton therein serving as a hanimer, and &

grasping h andle with arrangements for ad-
mitting steam O compressed air to the oper-
ating valve, so that the. tool continuously
acts as long as the manually operated inlet

valve is held open to admit the motive fluid.

The structure will be apparent irom the

drawings and from the following description
of the operation incidentally describing the
structure and arrangement of the parts. -

'__f:m_m Figurel it will be seenthat ihe handle

24 is made hollow for the passage of themo-
tive fluid and 1t will be understood that in use
1 a flexible hose is attached and introducesfluid

at the opening 2o. The rear end of the barrel

| 22 is provide with threads 23 which receive
‘nlane from that of Figure 1, namely a.lﬂng_thg i the threaded hub 24° of the handle 24 and

| ceoure the parts together while at the .

L]

i'same time retalping the main valve 406

therein by means of cover plate 19 and also

A
]

the inlet valve. and casing, held m place

75

8o

0o

as shown by the face of the handle 24*. The

*

. Fijgure 10 1s & leﬂgitudinal'ééc%iﬁﬁ ﬂftha | | of the inlet valve 28 in 1ts casing 29 against

shown in Figure 1 and 6, whereupon the mo-

tive fluid enters through the ports 30, annu-

lar chamber 31, the passa,%e 32, the annular

P
chamber 33, the several elongated ports 34
‘and the opening 35 under the forward edge

of the main valve 49, admitting the fluid into

the coiled spring and thrust it into position

95

100




10
. municating with the passage

L5

20

25

SC

35

gtarts the valve

40

45

50

~ and seat it In 1ts rearward

55

6o seated by the pressure on

43 (see Figure

and the forward win
mits hive fluid from t

‘as shown by Figure

main valve 46 has been before. this time
‘hrust backward both by the recoil of tae
previous stroke of . the iston and by the
fluid pressure on its small area 52% a8 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
29 and 40 leading to the passage 41 and com-
| 32 heretofore
as being supplied with the motive
the inlet valve. By the port 39
id is admitted from passage
41 (Figure 1) and by way of passages 42 and
_ 10) and port 44, 1s
behind the large area
46: this pushes the valve forward into the
Easition shown in Figures 10 and 6. 1t '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
orts 49, the annular space 50 and the ex-
ﬁ&ust outlets 51, as clearly shown in Kigure
6.
this time the impetus already given to the
piston 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
of the valve, and ad-
e annular space 33 to
the small area 52° of the valve and thereupon
backward again, and at the
came time the return of the piston is effected,
1 particularly, by ad-
are from the annular

mission of the live pressure
port 53 and

space 52 through the small

thence by way of the passages 54 and 55 and
the front of the piston

the forward port 56 to t f
to drive it back to the initial position.
to be noted that the entry of the

4

Tt is

" the hollow main valve 46 will form an air

cushion behind the same and insure the firm
from delivering
ber.

right time, the air behind it 18

when the forward end of piston 37, in- its
rearward travel, passes ports 59 (Figure 10)

and 57 (Figure 6), which establishes commu-

and passages 43 and
48 (Figure 6) and the
The valve then 1s
its small area from
closes the exhaust.

It will of course
the valve is 1n 1ts

nication from port 44
42 to passages 58 and
outlet ports 49 and 51.

port 52, which movement
ports and opens ports 34
be understood that when
rearward position tha port 59

admitted
45 of the main valve

the port 47, passage 43,

It will be understood of course that at

1.

|

.|

seating of the valve m its rearward position |
1 tive fluid is 1ntro

he | the passage 86

!

_ Erevent the unscrewing of the
handle from the barrel 22.

stood that the motive flud

836,778

ure 1 is open so that there is free escapement.

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 61 have showna locking device to
hub 24® of the
_ It gonsists es-
sentially of a ratchet 66 on the stem 65
pressed downward by coiled spring 67 and
engaging notches 1n t{\e edee of the end 23 of
the barrel, which is toothe 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
(he handle extends forward and has an over-
hanging lip 70 so as to cover the exhaust
ports 51 and act as a deflector to protect the
workman handling the tool. |
"The hammer as shown in Figure 7 1s es-
sentially the same as the one just above de-
scribed except for the arrangement of the 1n-
lot valve. - It will be ‘observed in this case

that the trigger 26 on the haudle 24 operates

upon the pm 74 of the tubular valve 72

whose ports 73 register
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 m constru~tion
and operation. .. . SR
 In Figures 11 to 20 inclusive I show the de-
vices as designed for a long stroke hammier,
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-
. through the ports
77, the gzanular chamber 78, the passage 79,
port 80, annular.sipace 81, and tﬁrou%  the
port 82 under the orward edge of the hollow

o | valve 46° into the piston ¢hamber 84 behind
‘the piston 83 and starts the

same forward
therein. o ; | o
When in the forward movement of the pis-
(on 93 its rear end passes the port 85 the mo-
luced to move the valve
forward, by entry from the chamber and by
see Figure 13), passage S7,
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 uid
thrusts it forward into the position shown 1n
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-
- " te .
shown in Fig- | plete 1ts

behind the valve to com-
then close the

from ¥assage 79

orward motion and

revent its un-

Figure 1 that the hub 24® of

with the ports of its -

70

75

30

gcC

95

100
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ward end of which rests upon the tool set 116
and the rear end (119) of which is exposed to |
the motive fluid aémztted hy way ol ndaﬂﬂ'e
117 from passage 79. ltis 1{&*& with

port 118 and it will be seen r{}m Figures 1 1'

and 20 that when in its norinal position, with

the tool a
‘thrust backward and the port 118 re
with the ports 112 and ITI, (Figure 1

3}, Ltli(}

‘thereby allows of the I"i{"ﬁ‘ﬂ'iﬁi {}p{fmt ion of the

hammer. Buft when the tool is removed

from the ‘wmk the motive. fluid bel‘:.i_fl this |

- valve will move 1t to its forward pm ition as

)fmhed to the- "-szfgerk ‘the vahe i
'Eﬁiﬁfa'

‘seats out of
-of heavy.

be turued

and maim ﬂae handling of the tool easter. -1t-
15 to. be further obser ved that all prﬂr%;-a for.

F“l;_t'!‘
Fiv %

inlet ]f‘{}rts 2 1‘1"‘-“—1111‘3" from the s *11111“?‘11’ %B iea | shown in dotted | mu- 5 in Figure 13, thereby 65
81t Fromx Frgrure 1?’ it will.be seen that at | proventing ﬁw o8 E“’j‘} of motive fluid from
. thi smme time the forward moveient of the | the large svea m e valve by wa¥ ol pas-
valye:swil ‘opeh. the port 04 to chawmnber { 5| anages i 1415 ﬂa; L 06 ¢ _&j the porte 112 and 118,
amdshe exhatst port 96 and exhau st ﬁﬁf;ﬁi Hso D oand adlr -Ei%:*?i?i_ﬁ ftha motive madtetharear of -
sages 97.and 98 leading to the piston chani- | large ates’ of the “;L and the passages 86 7o
“ ber by the port 99, so as to aﬁm& T{h_ ﬁ;“*q;ff’ iito the port 85 as shown in Figure 13,
of the motive fhnd. o psothab this will hald the valve tirmly in its
_{[ W 1l be uudg;gtg:;d_ }t} ;%: %‘%{ {“_j-j;;;r—::ff Efﬁﬁ?ﬂlﬂ 'i.’t{.i"%i{%{?ﬂ Biid: T‘;‘ft?ﬁﬂf ?H?’ih%*l' GPar
given to- the piston 83 will deliver the blow i&iiiiiti_:f}it hapnmer until the tool set is agarn
upon the too fw{:t It will be seen from in- | apj lied to the work in order to thrus t the 5=
~ spection of Figure 12 the forward movement | 1 alve 115 to ifs backw: ard pamtu_m .
‘of the valve has uncovered the small commu- | The tool retaining device J}ma nin Vigures
nication 100 between the %R‘}‘iﬁﬁ space 81 ; 11 fms:i 112 _f*%ﬂf‘.ﬁﬁ:—-ii%*ﬂ&-]fﬂii Hy of the ﬁg 120
anel the ¢ annular space 101, w iﬁ,_,f;_ a5 will be | whreh 1s provided wilh o D or« wteh at each
seen from Figure 11 communicates with the | end and onsab fhese engages s the rihg 116% of 2o
port 102 1111{’1 by way of the pa wssage 103 and | the tool set HI6. The dog is heldin vlace by
port 104 communicates with the passage 105 the -ﬁﬂﬂnﬁi op 127 which extends ﬁf"ﬁz"‘%. the
and allows admission of the mwotive fhud harrel and "rn_Ez& opening in the dog.
through the forward port 106 to rhr *mn I 500 wa;.--_-g}fégi <hew g dev ;miwz- sntralling
end {}‘E the piston chamber i order to return | the foed 1(21&._5% i} of the hammer, swhich 3s
the piston to its backw aui position, the ox- | consists essentially of the vdjustable screw
h‘ﬂﬁt TNEeanw hife betng by way o f mqt 167 1 vaive 120 arranged 50 4% E‘-n control the port
and passage Y7 ete. (ﬁ!gm‘ e ! ;.:"jr-. . 104 Teading from presage 103 to passage 105
When in the rearward metion of tL ypiaion | B order § Facinnt inotive (luid to the forward
118 forward end pﬂszes the port 43 5 Shown | oond of the piston of hamber for returning e go
in Figures 13 and 12, the motive: feid hehind | pion as heretofore desertbed. .
the 1&1‘3‘9 m‘?a of the naln vaiv £ % iﬁ e nd- | it will he understomt of course Qlﬂ_i‘f%fiﬁ*
lowed to escape by way of the port 1UY, pas- L desived tne -ﬁél- v vaive 115 shownan Figurs
sages 109 ans 110, the ports 111 andd 112 D11 may also be applied (o the other forim ol
(see Figure 133 the outlet port 99, (Iigure | _El_"*tl&i;;J“ and the controtiing serew vaive 122 g5
19) the p&SEﬂgEE 08 and 97 and pﬂﬂ‘*‘ i *HH} f l;mn calse be used when L.L‘Hii‘f_ 33 ff—z"‘!ﬂ 3
96 to the atmosphere, thus : allowing {;f ;ia ro- | observed that ju both forma of the hnmumer
turn to its original position. 1 i TORREES 1{&5“{.5.1& i’&i’ﬁh i A peevabie frotn the TOHY,
fluid entering from the annular passs ;.;9- S1 by | and that the valve 46 B uleo remoy nhie frong
WAy {}f thﬁ* qii‘iﬁﬂ b?—pas:a 100 as Eii{ﬁ'??%ﬁ% i}ihﬂ_ _z.__:ﬁlfi“ag: when the b i ﬁ_‘:f‘ F e ur LS
Figure 12 will operate upon the small aren of | removed froin the tool barren -
the valve and return it to 1ts backward g;m b dEs 1o be noted that by pse R
tiﬂnx-_,—-?f??;hlﬂ closes the exhaust port 34 s Lobuar valve and the puiis codperatuny theves’
;ﬁhﬁﬁﬁ i1l }li;‘*urg 1_},“, ,1{1{1 0t ?hn '-_;i_‘;-‘;ﬁ 1_iili&f§=??1;4 i.’ﬁ. 'E,Iiiaah TETREY =it * f_ _iirTi"?i 5 i_i':f-
{(Figure 12), allows escape ol the motive fleid | large entey port for a given sivake of valve 7 1og
fr@m the front of the piston by = z—;—;:_%%—‘f‘iﬁnw foms o vressure by fims e,
Pﬁﬁﬁdf“f_‘*ﬁ §1 and 90 and by port 3% SO ?ﬁ'ﬁﬁiﬁ the valyve s 1wt oo Goublv o rertan i
in Pifrm*eq 11 and 12 to the aut et port 96 by | its rearward seat i;y by the use o i the hive air
the annuial space 95 around the valve, The “pressure and THe ait« onfined in the tabular
¢ycle of operations héfﬁ'iﬂfﬁ}ﬂ éﬂaj f;n gll is | valve behimd the pisten i iis rear SITOHRS W 1IC
then repeated -_ —— Vform theeushion.  Towill be obser el that
In Figure 11 partmui&ﬂ};‘faﬁﬁﬁ* & salety | the inclined porticn o i_ha valve has the ef-
devwe to prevent the o fﬁl’ﬂ’fiﬂh of tie }1,.11 fect to introduce the air belind the piston
mer: js;ifh&ﬂit is removed from the work., 1t gz‘ﬂfinﬁiif- as i1 omer wcm from the wvalve,
“consists in the sliding valve rod 115, the for- | which avoids recoil on the hammer nandle 115

admittanes of pressure during the moves:ai |

of the valve are arrauged in paws ﬁwwﬁ”
| placed so thatthesalve is perfectly i‘ﬁ*‘ih‘iiif_
and has verv—httle tendency to 1
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rear of the barrel, while the single screw fas- |

tening of the handle on the rear barrel re-
fains the partsin place,
lows of so assembling the parts as to avoid

the neces=ity of blocking in drilled holes, as

they are closed in all cases by the adjoiming
parts of the hamier.  Other advantages of

“the deviee will readily oceur to those famihar

with the device.

ITaving thus described my invention and
illustrated its use, what I claim as new, and
desire to secure by Letters Patent, 1s the fol-
lowing: '

1. In a pneumatic hammer a cylindrical
shell valve provided with three seating sur-
faces and an inelined surface, in combination

adapted to be closed by said valve 1 one po-
sition and opened by the shifting of said m-
clined sarface, 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 cylinder
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 comprismng a hollow evlindrical

shellclosed at oneend and having a flared open
mouth adapted to receive the piston on its
return St.mllqe and form an air cushion there-
for, substantially as deseribed.

4. In a pneumatic hammer a cylindrical
imperforate __
and a flared open end to receive the piston,
whereby the Piston is cushioned and the
-alve is operated in part by the air cushion.

5. In a pneumatic hamimer a main operat-

ing valve comprising a evlindrical shell with
second | |
ports and passages fer operating the piston

closed end, and a flanged base, a
flange forming a smaller pressure arca in
front of the base, and a flared 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-

e}, a valve seat on the cylinder liming, a
main operating valve abutting the end of the
evlinder lining and located in the valve seat,
4 cover .

valve and casing resting on sald plate, and a
handle serewed upon the barrel and retaining
all of said parts 1 place, the bearings of all

The design also al-

shell valve, having a closed end |

and a sliding valve controlling

plate for the main valve, a throttle

836,778

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

7. In a pneumatic hammer the combma-
tion with @ barrel having radial exhaust ports

- at 1ts vear end, a handle serewed on the bar-

rel aned having an integral forwardly extend-

ing overhung shield covering said exhaust

ports and directing the discharge forward, to
protect the operator’s hand.

S. Tn a pneumatic hammer the combina-
tion with a cvlinder and a piston therein, of

| a pneumatically operated governing valve

comprising a valve seat having an annular
inlet passage, and a sliding valve having an

| inclined surface adapted to open and close
with a valve seat having an annular passage

said inlet passage gradually, as the inclined
curface 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 eylinder 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 evlinder to return the piston,
said passage being independent of the mnlet
for the forward drive, and a regulating valve
beyond the main valve therein con trolliing the
«ize of said passage, whereby the speed of the
return stroke mav be regulated without in-
terfering with the forward stroke. '

10. In a pneumatic hammer the combina-
tion with the evlinder having the outlet pas-
sage 112, of the tool set shiftable in the cylin-
der, and the safety valve 115, 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 1.

rear end, so that said passages are automatic-
ally closed when pressure on the to ol set 1s re-
leased. ) -
11. In a pneumatic hammer the combina-
tion with a barrel and piston and suitable

therein, of an inlet port to the barrel and an
adjacent valve seat with a port for admission
of fluid upon the valve tu return the same,
both said
ports and having an inclined face cooperat-
e with the seat to gradually close the sec-
ond port as the valve shdes 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. Brooxs;

GEO. B. INGERSOLL.
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