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1,0_14,639. :

 Toall 'whom it may concem co

' Berit known that I, W.ILLIAM EVANS COL-

WELL, a_stbject: of the King of Great Brit-
residing ‘at Kincardine, in the county

] ~ED STATES PATENT OFFICE

WII:I:IAM EVANS COI.WELL, OF KINGABDINE, ONTABIO, CANADA.

ain
of ﬁruce, Province.of Ontario, Canada,have
invented certain new. and useful Improve-

" ments in Pneumatic: Hammers for Driving

10

. broadest conception, is
hamrmer driven outward under the controlv
16
.- pneumatic means . for the purpose of posis

Nails, of which the followmg is'a, speclﬁca--

tion.. -
My invention: relates to mprovements in

.- pneumatic hammers for driving nails, and

one of the objects' of my invention, in: its

of 'a motive fluid, preferably compressed air,

tioning the nail in the point.of the. ‘hammer

' so that at the next blow of the hammer, the
_ nail will be driven.-

a0

25
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- niative form of my invention. wa

- Figurelisa perspective view of m tool. - 1ia

%osmoned to..be used: for ' ,vertlcal ‘work.”
al .c

85

. the lme
40

in‘ horizontal “posit; :
.fudmal seotion thr gg the

- the nails’ being removed.- : Flg

- through an alternatlve' form

., A°Cross ‘Section on ‘the hne T, Fig 8,
: eﬁlall'ged scale, Fi
.t ‘ '

In my preferred form. of mventlon, my'
* - object is to economize in air as much as. pos-
sible by utilizing the atmospheric pressure |
to Teturn the hammer to- -normal position.
- In. the alternative form. of my  invention:
illustrated, the hammer is:returned.to nor-=:
- mal posmon by means of motlve i d

pressure. .

Further ob]ects of my mventmn
pear in the following specification: wherem
T describe my: preferred form and :

ig. 218 substantlally a2’
tral section through my oo, 1

section on' the. lme'
larged scale .

Fig. 1.
tion of my preferre‘ fo

‘11 su

in” part

Fig.'9 is'a vertical ‘cross
i—j4,Fig.8,0n an enlarged scale. T
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-of the alternative form 6F my tool when held:
in- horizontal position,. and Fig: 13.is'an-en-

“the construction. of an alternatlve
-valve illustrated in F1g 4.

is to ‘combine . with a -

-plicable in connection with <

what: L. term_a. vacuum c

is assoclated with the cylinder:so thal

‘at the same time.-operate a. valve to
| 'the the.

- | there is practically no.air withi
or | chamber: ‘behind,

the hammer  to .normal :pos
| nail i driven, the tool. is
7); | enough s6 as to; allow.. said
por- |- to be moved 1nto

Pa.tentedJan 6 912.'_ :

As w1ll ap ear mthe ‘speclﬁcatlon, the shde'
valve is shifted in pogition in-this figure. °.
Fig. 12 is a top view of the lower. portion .

.

larged cross section on the line g—h; to, show
m ' of

-In:the drawmgs, Like characters 0 refer- .
}aince mdlcate correspondmg parts '
igure,
The tool herem descrlbed 1s partlcularly .
deSIgned to be used by. lathers, in.nailingon
laths, but it must be understood that cer- 70
tain parts of my invention are equall ap- :
arious class
of neumatic tools, such as rock-drills. -
roafdly consldered my. preférred: form of :
mventlon consists of 4 cylinder divided into 75
two: chambers, ‘one of the chambers o
signed. to_ receive. the motive fluid
to drive outward the hammer, and the,
ber in which the hammervﬁzoper operates, g
mber.as it does‘SQ :
not receive any of the motive flnid Meﬁns‘
en
the ‘tool is in “use,. this, means. will contact
with the lath and so release the hammer and

65

tive fluid to.dri

from the, ‘power:, 3 amber, andas-;
‘the vacuum

1ind; the. hammer
atmosphen pressure. is




-

~gition _'indica@éd at the time fhe'tbol is used

so that it will be positioned in the hedd of

‘the tool as the hammer is moved back, to

‘mer to normal position.

10

. ing wall E. Preferably screwed over the |

15

normal position.” The head of the hammer

“is constructed so ds to permit the free entry |

of air into the forward portion of the vacu-
um chamber in order to

The cylinder A is composed of f\vd sec-
tions B and -C which screw into the bored
casting D, which is provided with the divid-

outer end of the section C of the cylinder is
the head F. The section B.screws into the
casting K which carries the air-chest L suit:

" ably attached thereto.. The dividing wall E
‘séparates the cylinder A into a power cham-
-ber M and a vacuum chamber N.

. O is the hammer which operates within

20
25
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‘a forming_part of the top plate b of the

the vacuum chamber N, and the inner end

of this hammer is provided with a piston:

head P. L , )
Screwing into the extension Q of the pis-
ton. head, is-a_piston-rod R which is pro-
vided at its end operating in the power
chamber M, with a piston head S. o
Operating in the air-chest L. (see Figs. 2
and 8) is a slide valve T provided with a
port U. : '

V is a-trip-rod-having bearing in the ears

casting D. - This trip rod has also bearing

. in its front end in the egr ¢ carried by the

35

~section C. . The trip-rod V passes through

the stuffing box W-held in'the air chest L,

- and the housed end X thereof is bent to en-

"’4(_);

~leading into the power chamber M, thus’

gage with a pocket Y formed in’the slide
valve T.. Tle motive fluid is fed through

- the coupling d, and when the said trip-rod
is moved inward in using the tool, the port

U is brought into alinement with the port ¢

. intreducing the motive fluid into this cham-

“ber behind the piston head S. -

45 -

2 is a dog operating in the loﬁgiﬁudihal

- slot 3 formed in the trip-rod V..

50

4 is a leaf-spring secured by the means
shown, to the top plate b, the free end of

- which extends into a pocket formed in the

side of the dog 2. 'This spring 4 retains

- the dog 2 in the position illustrated in Fig. 2.

-.bb

60

" :The trip-rod V.is cut, away as illustrated
in Figs. 1 and 27in. the vicinity of the slot
3 s0.as to form cam surfaces 5:against which

operates the head 6 of the dog 2. This dog.

operates through-'a hole formed in the top
plate b and also through the casting D and
extends. through ‘a. hole in ‘the section C

' _down.into the vacuum:chamber N so that.
~the annular flange 8 of the extension Q will -

-Ye held by this dog and so lock the hammer

65 ‘erate to withdraw the dog'2 from the path:

Q -in-pormal posifion.” When 'the trip-rod
VY is moved 'inward to move the slide valve
T, as before stated, the cam surfaces 5 op-

return the ham-

"
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‘of movement of the annular flange 8. "I‘heb' .

movements of the parts just described are so

adjusted that full pressure of the motive
fluid is being exerted - against the piston -

head S just before the dog 2 releases the
hammer, and it will be understood that

‘when the said dog is withdrawn sufficiently,

70

the said hammer is shot forward and so -

" drives the nail 9 held in the head. L

10 is a.port opening through the section
B -and casting ‘1), and the position of this
port. is such that when the piston head S
1s moved to the limit of its out-movement, it

moves beyond the said port, and allows the -

‘motive fluid to exhaust from the power

chamber M. So soon as the:nail is driven,

the tool is withdrawn from the lath or wall
and by spring power, the trip-rod V is re-

turned to'normal position thus allowing the .

dog 2 to be returned to normal position, and
.cutting' off the motive fluid from the air
chest L. ‘Now as my tool is constructed to
practically provide a vacuum in the cham-

ber N between the piston-head P and the

dividing wall E, it will be understood that

'so soon as the said hammer has driven the

nail, the atmospheric pressure within the

chamber N between the head of the tool .

and the piston head P will shoot the ham-
mer back to normal position when it will be
locked by the dog 2. One side of the dog 2
‘is beveled as shown to

to escape thereby. -

75
0
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90 .
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permit the flange 8 -

11 is any suita‘ble_Shoék-al;sorbing. mate-

‘rial carried by .the piston-rod R, and 12 is

a stuffing box through which this piston

rod operates: :

100

- 13 15 4 port (see Fig. 4 ‘p’articula;rly) which

is normally closed by the spring valve 14
secured . by the screw 15 or other suitable
means to the casting D.” This spring valve
14 will prevent any air escaping into the

‘the ready escape of any air that may leak
into the vacuum chamber so as to reduce to
a minimum an

105

.| vacuum chamber N, and the function of the .
-same, together with the port 13, is'to allow-

110

resistance offered to the in-

‘mcvement of the hammer O.: In order that -

this alternative’.form of my device may

work, it will of course be understood that

-118

it must 'be constructed so as to absolutely ..~

and the piston-head P. Should any air leak
into this chamber, during the in-movement

| prevent, if possible, any escape of air into. " '
-the vacuum chamber N between the wall E *

120

of the hammer O, the air will be compressed -

by the
port13. : AR

16 is-'a slide valve carried by the trip-
rod V. -~ S AR

. In corder to prevent ‘any_ back pressure

piston-head P and forced out of the -

125

ccaused by the compression of fluid remain- -
in the power chamber M after the first -

esh
exhaust therefrom, I provide a casting K

| (see Figs. 2 and 3) with a port 17 which

130
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15

" rod V. When this trip. rod is moved in-

20

25

__that in case of breakage it may be readily
- replaced. . S R B

80

. vention. Whereas in the preferred form, I

" the ‘hammer proper to.normal position,:in

36

40

. coupled. thereto as
g0 ‘as to'bring. the port 77 into alinement:|

) 55.

" air chamber 74 into- said  cylinder valve.

60

" “seribed.” When the pisten-head S’ moves
65,

_mal position of the parts (see Figs. 1,2, 3,

 port 21 opening from the chamber 13, are
~ open. - The tool is supposed to have been
. withdrawn from the wall in Figs. 1, 2, 3,

fluid therethrough, \

-up energy of this spring will return’ the
‘said trip rod to normal -position at the

jects of my invention as embodied in’ the ]

. when the motive fluid from the live pipeis
45, RESRNETER
" "“The casting K’ is  provided with walls |-
.72 'and 73 spaced apart so as {o form the.
- air.chamber 74.” The pipe or coupling d’
_ " held in.the wall 73 and conducts the motive
50

fha;.lclllmer.‘ Of: course at the 'sa,me"tﬁﬁe-dthe-
. -said ports are moving, means is operated to

1,014,630

communicates with a chamber 18 formed in
the air chest casting 19 by mearis of the
port 20 formed in said casting. In the nor-

and 5) the ports 17 and 20 as well as the

and 5, and therefore as the said ports are
open, any air remaining in the power cham-
ber M is forced therefrom by the return
to normal of the hammer O without causing
any appreciable back pressure. When the’
trip rod V. is moved by contact with the
wall, the valve 16 closes the ports 20 and 21.
and 'so prevents the escape of the motive

a

22 is acoil spring m‘ounte(:i.'von the'?._fril')

ward, the pin 23 thereof compresses -this
spring against the plate  so that the stored--

proper.time. _ Lo L
24 is the end of the hammer, and ‘the:
same is screwed into the hammer proper so

e Shaﬂ'néfv ,descli'ibe"the c'onsiirué'tioﬂ‘.h]a‘,ﬁd‘-
“operation of an alternative form of my in-

utilize the atmospheric. pressure to return

this alternative form I utilize the. motiye
fluid for this purpose.. It is one-of the ob--

alternative -form illustrated; to utilize® the-

- full pressure of the motive fluid in return:.|
“ing the hammer to normal tgo'sition without

having to take air from the live pipe di--

" rectly for this purpose.. In order to utilize \
* the

1 1%)ress‘ure .of the motive fluid, I must-

store sufficient of this motive fluid in the tool

passing thereinto.

»

fluid to the chamber-74. - When the trip rod:

’ is shoved. inwardhthé cylinder. valve 75

own at!76; is- moved.

with the port 78 and thus allow the motive
fluid- under pressure to escape from the

This movement of the said valve also brings’

the port 80 into alinement with the port 81 |
- and allows motive fluid to rush inte the

power chamber M’ and so drive outward the

he - hammer, . as- hereinafter de-

beyond the port 10, the motive ‘ﬂuid-v\legiA

‘nected parts back to normil position.
“The.top plate 87 of the ¢asting K’ is pro- ..

_air chest 90 can be regulated.
17" is a )
“which opens into the chamber 18’ formed
in the.top plate 87..16" is a valve whieh -
operates in- this' chamber 18’. . When ‘the *. -
piston head S’ is being forced inward under, .

‘the. ¢ylinder valve
“opened the port 17/

‘out: of this. chamber throu

. 98-s

haius't.sblf'rdm the pow.'er chamber M’ ihto the. -

cavity 82 and escapes through the port 83,
formed in the top plate &’, through which
the cylinder valve 75 operates. The cylin- -
der valve 75 is flattened as shown at 84 so
that when the trip rod V’ is moved as de-

scribed, the flattened portion 84 will be -

moved into the position shown in Fig. 11

to allow for the exhaust. The spring 22" . -

returns the trip rod V’ and cylinder valve
75 to normal position when a nail has been
driven, and as the port 77 communicates

75

with the port 78 after the port 80 has been -

moved out of communication with the port -
81, a full supply of motive fluid will be.
stored in the cylinder valve 75 so that when
the said spring 22’ returns the parts to nor-:
mal position, the port 85 formed in the cyl-
inder valve 75 will be in alinement with the
port 86 opening through the casting D’ and
the ‘section B’, and will allow the motive

fluid from said cylinder valve and connected

chambers to Tush into the power chamber
M’ and drive the piston head S’ and con-

vided with a chamber 88 in which the cyl-

|"ander valve 75 operates, and this- chamber
-communicates by a port 89 formed in the
casting K’ with an air chest 90. 'This air
‘¢hest 90 is added to increase the capacity of
“the tool for storing thie motive fluid under

‘chest_ mounted to move on the supply- pipe

serewing into the said sliding end. 93 is a
set screw by means of which the plug 92 can
beheld in adjusted pesition on the pipe.d’.
By adjusting inward -or outward the posi-
tion of the sliding end 91 the capacity of the

port formed in the (':a',s‘ting» K’

the action ‘of the stored motive fluid from
75, the valve 167 has.

‘in, the'

80. -

85

- 90 -

95

pressure, and the capacity of this air chest
‘can be regulated at will, by the following
‘means: 91 is a sliding end for the‘said air

10_0.

‘d’." 92 is ‘a plug mounted on said pipe'and -

105
110 -

115

so that the motive fluid
ower chamber M’ that did not ex-

haust through  the port- 10’; will escape
‘through this valve into the chamber 18/ and -

of . h" the exhaust
port 21”.~ Of course when the trip rod V’

" The head 94 of the hammer: O’ is pro-

vided ‘with an annular flange 8’ with which -
_engages the do%)-é)ﬁihaving a rounded - inner

end, which has-bearing a%ainst the rounded
corner 97 .of the castin U R :
casting and dog ich Kk
this:dog in the position illustrated in Fig. 8.

120

1s shoved inward; the port 17/ is closed.” = -

125 .

a leaf-spring su1tab1y"sécﬁi-é& to the.
-D’.and to the dog 96, which keeps -

130



" The triprod V’ is provided with ‘a slot 8,

but in this form of my invention the dog 2

_is a pin 99 which screws into the dog 96.
- The head 100 of the pin 99 rests against the

10

- quirements of the
.of my claims,

15

20

cam _surfaces of the sides of the slot 8/, as
before desctibed .in connection with my pre-
ferred. form of invention.

MWhile I have described what I consider

to be the best embodiments of my invention,

I desire it to be understood that the prin-.

ciples can be. embodied in different forms,
and I desire not to be limited beyond the re-
prior art, and the terms

¥ 1s a magnet secured by the screws 1 to
one of the sections of ‘the head F, for in-
stance the section G. S

-1 is a tongue of ‘metal which remains
after’ portion of the ‘end of the section G
has been removed to provide space:for the
magnet y, thus forming a wall between the

nail-and said magnet. I do not confine my- -

self to using this magnet, although from

- practice I have found that when the tool

25

1s used in'a vertical position, the magnet is

- some times useful; e. ¢., if there is any

diminution in the pressure of the motive

fluid for the nail conduits. Should the pres- -

~ sure of the motive fluid fall too low, or the

30

. 85

fluid be entirely cut off, the magnet will pre-
vent the nail from dropping back into the
section C. By providing the tongie of
metal m, I prevent the point 24 of the ham-
mer ‘from coming in contact with the mag-
net so that it will not be magnetized.

- In my experiments I have found that I

“can operate. my hammer with thé minimum

40

pressure of motive fluid when the same is’

suddenly unlocked and shot forward under

the full pressure of the motive fluid. If the

atmospheric-pressure should be so great as

to_cause the hammer O to strike too great
- a blow against the wall E, I provide an al-
‘ternative form of construction for the valve

45

14. 'The head .101 of the valve 14" is pro-
vided ‘with-a short conduit 102 with which
cominunicates a pipe 103 to -allow atmos-

pheric air to rush into the vacuum cham--

ber when the hammer O is driven outward.

.50

The plug 104 screwing into the conduit 102
* can be used to regulate the supply of air into

‘the pipe 103. The supply of air through the

85

parts just described will be quite small but -
‘will “"be sufficient to provide.-a cushion of

compressed air within the vacuum chamber

to largely absorb the shock developed by the
Teturn to norimal of the hammer O." So as’

- to absolutely insure the free action of the

60

prssure of the atmosphere in’ returning the
hgminer -O.to normal position, I provide the
sgction C-with a hole z. 'The constant stream

- of compressed air passing through the cou-
. pling 43 into the head F.will not interfere

65,

/with the

préssure through this hole.

"Eassage-of air ‘under atmospheric
th T :

1,014,639

‘What I claim ‘as my invention is: ‘

1."A tool operated. by. motive fluid com-
prising.the combination of a cylinder divided
Into a first and second chamber;-a hammer
operating in sdid second chamber, the outer

end of which is open; a piston-rod attached .

0

to said hammer and operating in said first

chamber; vilve means for controlling the
supply and exhaust of motive fluid into and

out of said first chamber; means for locking -
said hammer in normal position, and means.

whereby when the tool is pressed against a

75

wall, said hammer is unlocked and said valve :

means operated to permit a supply of mo- -

tive fluid to drive said hammer outward.
2. A tool operated by motive fluid com-

80

. prising the combination of a cylinder divided .
into a first and second chamber; a hammer

operating in said second chamber, the outer
end of which is open; a piston-rod attached

to said hammer and operating in the said

85

‘second chamber; valve means for control- -

ling the supply and exhaust of motive fluid
into and out of said first chamber; means

for locking said hammer in normal position,

-and. a trip-rod supported by said cylinder
‘and normally extending beyond the fromnt - .
end thereof, and which, when pressed
against a wall, will unlock said hammer and -

operate said valve means' to permit a sup-
ply of motive fluid to drive said hammer
outward. A ; , '

8. A tool initially operated by motive fluid

under pressure, comprising the combination -

of a cylinder divided by a wall into a power
chamiber provided with intake and exhaust

90

o

100

ports, and another chamber, the front end

of which is open; a member operating in.

said other chamber and provided with means
to fit said chamber; a piston-rod attached to

said - member and operating through said -

105

wall and in the said power chamber; valve -

means for controlling the supply and ex-

haust of motive fluid into and out of said-

‘power chamber, and ‘means whereby when

‘said. member -and operating -through - said

the tool is pressed against a wall, said valve.

means will be operated to permit a supply. of

110

motive fluid to drive said member outward,
‘and to open said exhaust port, the out-move-
-ment of said member causing a partial vacu-

um in said other chamber between said wall
and said member so that atmospheric pres-
sure will return said member back to normal
postion. - T B
4. A tool initially operated by motive fluid

unider pressure, comprising the combination -

115

120 .

of a cylinder divided by a wall into a power -
chamber provided with intake and exhaust

ports; and another chamber, the front end

of “which ‘is open; a member operating in
said other chamber-and provided with means
to fit said chamber; a piston-rad attached to

wall and in said power chamber; valve

eans for controlling the supply and ex-

A

180 ‘

125 . .
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haust of motive fluid into and out of said,

power chamber; means whereby when the

tool is pressed against a wall said valve

means will be operated to permit a supply
of motive fluid to drive said member out-
ward, and.to open said exhaust port, the

. out-movement of said member causing a par-

tial vacuum in said other chamber between
said wall and said member so that atmos-
pheric pressure will.return said member
back to normal position, and a valve leading

into said other chamber to control passage
of air thereinto and therefrom, as and for

the purpose specified. :

- 5. A tool initially operated by motive fluid
under pressure, comprising the combination
of a cylinder divided by a wall into a power
chamber provided with intake and exhaust
ports, and another chamber, the front end
of which is open; a member operating in

“said other chamber and provided with means

to fit said chamber; a piston-rod attached to

sald member and operating through said
.wall and . in said power chamber; valve

means for controlling the supply and ex-

- haust of motive fluid into and out of said

. power chamber; meéans for lockin

30

35

° said other chamber

said
member in normal position; means wi ereby
when the tool is pressed against a wall, said
member will 'be unlocked, and said valve
means operated to permit a supply of motive
fluid to drive said member outward, and to

-open said exhaust port, the out-movement of

a partial vacuum in
i etween said wall and
said member so that atmospheric pressure

said member causm%

will return said member back to normal po-

sition. - o

6. A tool initially operated by motive fluid
under pressure, comprising the combination
of a cylinder divided by a wall into a power

40

chamber provided with intake and exhaust
ports, and another chamber, the front end -

of which is open; a member operating in
said other chamber and provided with means
to fit said chamber;-a piston-rod attached to

- said member and operating through said

wall and in the power chamber ; valve means
for controlling the supply and exhaust of
motive fluid into and out of said power

45

50

chamber; means for locking said member in -
rormal position; means whereby when- the

tool is pressed against a wall, said member-
will be unlocked, and said valve means op--

erated to -permit a supply of motive fluid to
drive said member outward, and to open

55

said exhaust port, the out-movement of said

member causing a partial vacuum In said

other-chamber .between said wall and said .

member so that atmospheric pressure will
return said member back to normal posi-
tion, and a valve leading into said other
chamber to control passage of air thereinto
andd therefrom, as and for the purpose speci-
fied.. ‘ : - '

- In testimony whereof I have affixed my
signature in preésence of two witnesses. -

' WILLIAM EVANS COLWELL.
Witnesses: =~ -
' "R. M. Hawy,
. 8. C. TaACHER.
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