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UNITED STATES

PATENT OFFICE.

FRANK E. HARTHAN, OF WORCESTER, MASSACHUSETTS.

PNEUMATIC TOOL.

SPECIFICATION formlng- part of Letters Patent No. 590 661 dated September 28, 189’7

Application filed June 26, 1896. Serial Nn 6597, 056

(No model.)

To all whoni it may concern.:

Be it known that I, FRANK E. IIARTHA\T
a citizen of the Umted States, 1”**e~'-3.ld1_mDF at

- Worcester, in the county of Worce_ster and
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State of Massachusetts, have invented a new
and useful Improvement in Pneumatic Tools,
of which the following is a specification.

My presen®, 1nvent10n relates to that class
of percussion-tools which are actuated by the
pressure of atmospheric air or other fluid,
such as are employed in rock-drilling, stone-

dressing, riveting, calking, hammering, or

similar operations; and it c¢onsists in the
novel construction and arrangement of parts,
as hereinafter set forth, and pointed out in
the appended claims.

The objects of my invention are to Smellfy
the construction in this class of tools and re-
duce their cost, to increase their durability
and efficiency of operation, and particularly
to enable the force of the blow to be regulated
by the pressure of the tool upon the Work to
inerease the movement of the recipl‘oeming
hammer by which the blow is delivered upon

the tool, and to provide means for cushioning

the reciprocating hammer at the dehver*y of
1ts blow,

In the accompanying drawings, which form
a part of this specification, 1 have repre-
sented a pneumatic tool embodying my im-
provements. |

Figure 1 is a side elevation of one of my

lmpmved pneumatic. tools. Fig. 2 is a side
elevation of the same, but representlnﬂ' the
tool as turned one- quarter way from the po-
sition shown in Fig. 1. Fig. 3 is a central
vertical longitudinal sectional view on line
5 8, KF1g. 2, with the tool-socket, reciprocating
]1amme1, and valve-eylinder shown in. full.
Fig. 4 is a central sectional VleW on the same
pla,ne as that shown in Fig. 3, but on a larger
scale, with the val ve-cylinder and tool- soeket
also shown in sectional view and with the
central portions of the valve-e¢ylinder re-
moved. Fig. d is a transverse sectional view
on line 5 5, Fig. 4. Ifig. 6 is a fransverse sec-

tional view on line 6 6, Fig. 4. Fig. 7 1s a lon-

gitudinal central sectional view of a portion
of the hammer-cylinder, said section being
shown on line 7 7, Fig. 6. Fig. 8 is a sec-
tional view of the same portion of the ham-
mer-cylinder as shown in Fig. 7, but with the

| section ta_ke_n on line 8 8, Fig. 6.

Fig. 9 is a
sectional view of a part of one of the heads
or casings which incloses one end of the valve-
cylinder, said section being taken on line 9 9,
Fig. 6. Fig. 10 represents the valve carried
upon the lower end of the reciprocating and
rocking valve-stem. I'ig. 11 represents the

Jlower end of the valve-stem, with the ¢ylin-

drical shell attached thereto shown in central
sectional view., Fig. 12 is a:transverse sec-
tional view on line 12 12, Fig. 4. FKig. 1315 a
sectional view of the head Or casing 1[1(31031110
the upper valve, shown on line 13 13, Fig. 5,
Fig. 14is a eentml sectional view of the 10W6‘1
portion of -the tool, shown on the same plane
as the section in FIO‘ 4, hut with the socket
In 1ts lowest pomtmn Fig. 15 1s a similar
central sectional view of the same part as
shown in Fig. 14, but with the socket par-
tially raised.
cylinder with the valves contained therein,
sald c¢ylinder being represented as removed
from the jackets and showing a modified ar-
rangement of the inlet and outlet ports
adapted to be opened and closed by the rota-
tlon of the valve-stem. Fig. 17 represents
the valve-stem and valves in their modified
form removed from the valve-cylinder. Fig.
18 is an elevation in central sectional view of
the valves, valve-cylinder. and inclosing jack-
ets, showmﬂ‘ a modified form of valve, as rep-
resented in Figs. 16 and 17. Fig. 19 is a
transverse sectional view on line 19 19, Fig.
16; and Fig. 20 is a transverse sectional view
on hne 20 20, Hig. 16. .

Similar numelals refer to 811111].;11 parts in

the different figures.

Referring to the drawings, 1 denotes the
hammer-cylinder, and 2 the valve cylinder.

The hammer and valve eylinders are inclosed

at their ends in cast-metal sleeves or jackets
3 and 4, which unite the opposite ends of the
eyhndels 1 and 2. The jacket 3 incloses the
upper end of the hammer-cylinder, which is

closed by a cap 5, and also the upper end of

the valve-eylinder, which 1s closed by a plug

6. The jacket 4 incloses the lower end of

the hammer-cylinder and also the lower end
of the valve- cylmder which is closed by a
plug 7.

The lower jacket 4 is provided with an air-
passage 8, having an internal screw-thread 9
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at its upper end to receive the coupling of a |

hose 10, leading to an air-supply. “The op-
posite end of the passage 8 communicates at
3*with the hammer-cylinder 1. The jacket 4
is also provided with an air-passage 11, IFigs.
7 and 8, inclosed in a shell 11, which is 1nte-
oral with the jacket 4. "The air-passage 11
communicates at its lower end with the ham-
mer-cylinder by means of an opening 12 in
the same horizontal plane as the opening &*
and communicating at its upper end with the
valve-cylinder at 1. |

Inclosed within the lower end of the ham-
mer-cylinder is a socket 14, capable of a lim-
ited sliding motion and provided with a con-
tracted section or neck 15, forming an annu-
lar chamber 16, which when the socket 1s
raised in its highest position, as shown in
Figs. 3 and 4, is in the same horizontal plane
as the opening 8* from the air-passage 8 and
the opening 12, leading into the air-passage
11, thereby forming a continuous passage
from the air-supply into the valve-cylinder 2.

Immediately below the end of the hammer-
cylinder 1 the jacket 4 is slightly enlarged,
as at 17, and is closed at its lower end by a
serew-threaded thimble 18, forming an annu-
lar chamber 19 to receive the ountwardly-pro-
jecting flange 20 on the socket 14, by which
the sliding motion of the socket is limited to
the length of the annular chamber 19. The
flange 20 fits closely within the annular cham-
ber 19 and forms a piston which receives an
air-pressure on its upper side by means of a
small air-passage 21, communicating with the
air-passage 8, thereby causing the socket 14
to be normally held in its lowest position
with its flange 20 resting against the thimble
18, as represented in Ifig. 14, and with the
neck 15 carried below the opening 8§, thereby
closing the air-passage and shutting off the
supply of airto the valve-cylinder. The lower
end of the socket 14 15 adapted toreceive the
shank 23 of a tool 22.

The shank 23 is held loosely in the lower
end of the socket 14, with its upper end bear-
ing against the lower end of a cylindrical
block 24, intermediate between the end of
the shank and the reciprocating hammer 25,
contained in the hammer-cylinder 1. The
intermediate block 24 1s slotted at one side,
as at 26, toreceive a pin 27, held 1n the socket
and serving to limit the upward-sliding mo-
tion of the Dblock 24 and connecting it with

the socket, so that when the hammer-cylinder

1 is held by the operator with the tool 22 rest-
ing upon the work the pressure of the tool
upon the work will force the intermediate
block 24 upward against the pin 27 rais-
ing the socket 14, so as to carry its neck 15
upwardly into the plane of the openings &°
and 12 and thereby opening the passage from
the air-supply to the valve-cylinder. If the
pressure is removed from the tool 22, the
socket 14 will be foreed down by the pressure
of the air above the flange 20, carrying the

neck 15 below the opening 8* and thereby .

590,661

cutting off the air-supply. The downward
motion of the intermediate block 24 is Iimited
by a shoulder 23, so as to prevent the pin 27
from accidentally receiving the force of the
hammer. |

A blow isimparted to the tool 22 through the -

intermediate block 24 by means of the recipro-
cating hammer 25, which consists of a short ey-

|"lindrical block eapable of sliding freely with-

in the hammer-eylinder 1. The lower end
of the hammer 25 is reduced in size, forming
a straight cylindrical section 29 at its lower
end and adapted to enter the bore of the
socket 14 at the downward stroke of the ham-
mer.
moves freely in the socket 14, but {its closely
enough to prevent the too rapid escape of air
as the hammer moves downward, causing a
body of air to be imprisoned betweéen the
lower end of the hammer and the upper end
of the intermediate block 24, forming an alr-
cushion which prevents the upsetting of the
intermediate block 24, and also renders the
blow upon the tool 22 more elastic, prevent-
ing the liability of breaking away the cutting
edge of the tool. | |

A reciprocating motion is imparted to the
hammer 25 by the application of alr-pressure
alternately above and below the hammer and
controlled by means of a valve mechanism
automatically operated by the movement of
the hammer and comprising valves contained
in the upper and lower ends of the valve-cyl-
inder 2 and united by a common stem, so that
they will be moved simultanecusly.

Referring to Iig. 4 of the drawings, 30 de-
notes the valve-stem, provided at 1ts upper
end with heads 31 and 32, towhich is attached
a sleeve 33, having a series of transverse slots
34 below the head 51, which are capable of
being brought opposite corresponding trans-
verse slots 35, formed in the valveé-cylinder,
by the sliding movement of the valve-stem,
thereby allowing air under pressure con-
tained in the valve-cylinder to pass into a
chamber 36, formed in the jacket 5 and com-
municating with the upper end of the ham-
mer-cylinder above the hammer 25. The
sleeve 33 between the heads 31 and 3218 pro-
vided with transverse slots 37, capable by the

The straight section 29 of the hammer
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sliding motion of the valve-stem of being

brought into alinement with similar slots 83
in the valve-cylinder, whereby the air con-
tained in the hammer-cylinder during the
upward movement of the hammer 25 1s al-
lowed to enter between the heads 51 and 52
and pass out through openings 39, Kigs. 1, 3,
and 13. The slots 35 and 38 form, respec-
tively, inlet and outlet ports for the upper
end of the hammer-cylinder, the inlet-ports
being opened and the outlet-ports closed by
the downward motion of the valve-stem, the
reverse motion of the valve-stem opening the
outletand closing theinlet ports. Thevalve-
stem at its lower end is similarly provided

| with heads 40 and 41, to which is attached a

sleeve 42, having a transverse slot 43 above

130
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the head 40, which is brought opposite a slot

44 in the valve-cylinder to form an inlet-port

to admit airtothe hammer-cylinder bclow the
hammer.

The sleeve 42 between the heads 40 and 41
is provided with a series of fransverse slots
45, which when broughtinto alinement with
the slots 46 in the valve-cylinder form outlet-
ports, through which air from the hammer-

¢ylinderis allowed to enter between the heads

40 and 41 during the downward movement of
the hammer and be exhausted through open-
ings 47, Figs. 1, 3, 8, and 9. The slight re-
ciprocating movement of the valve-stem and
sleeves 33 and 42, carried thereon, for the
purpose of alternately opening and closing
the inlet and outlet ports atthe opposite ends
of the valve-cylinder is automatically ac-
complished by the reciprocating motion of
the hammer 25, as follows: The valve-cylin-
der is slightly longer than the entire length
of the reciprocating valves, and a small atr-
passage 48 is formed in the jacket 3, as rep-
resented in Fig. 13, connecting the upper
end of the valve-cylinder above the head 32
with the valve-cylinder near the lower end
of thesleeve 33. A similar small air-passage
49 connects the lower end of the valve-cylin-

~der with the cylinder near the upper end of

30

35

the sleeve 42. The sleeve 42, as represented
in Fig. 10, is provided with a small hole 492,
whleh 18 emlled into alinement with the air-
passage 49 by the slight rocking motion of
the valve-stem. The qleeve 33 18 provided
with a similar hole, (not shown,) whichiscar-
ried into alinement with the air-passage 43
by rocking the valve-stem in the opposite di-

“rection, so that as the valve-stem is rocked

40

55

slightly in one direction the air-passage 48 at |

the upper end of the valve-cylinderisopened
and the air-passage 49 at the lower end is
closed, the reverse rocking movement of the
valve-stem opening the air-passage 49 at the
lower end of the cylinder and closing the air-
passage 48 at the upper end of the cylinder,

thereby admitting air from the central por-
tion of the valve-cylinder alternately above

and below the heads 82 and 41 and impart- |

ing a reciprocating motion to the valve-stem.
The rocking motion of the valve-stem 30 is
effected by means of the blades 50 and 51,
which are attached tothe valve-stem and pro-
jeet into the hammer-cylinder in the path of
the reciprocating hammer 25. 'T'he blade 50
has its inner edge beveled and bent so the
upward movement of the hammer will rock
the valve-stemin one direction, and the blade

51 has its inner edge beveled and bent in the

- opposite direction, so the downward move-

60

ment of the hammer will reverse the rocking

- motion of the valve-stemn. As the hammer

25 movesdown against the blade 51 the valve-
stem 1s rocked to open the air-passage 43 and
close the air-passage 49, thereby admitting
air above the head 32 to force the valve-stem
down, and the downward movement of the
Valve stem opens the lower Inlet-ports to ad-

mit air from the valve-cylinder 2 to the ham-
mer-cylinder 1 beneath the hammer, and at
the same time opens the outlet- pmts at the
upper end of the valve-cylinder, causing the
hammer 25 to be raised.
moves upwardly past the blade 50 the rock-
ing motion of the valve-stem is reversed,
dosmn the air-passage 48 and opening the
air-passage 49, admitting air below the lower
head 41 to 1‘&156 the valve-stem, which opens

As the hammer 25 -

75

the inlet-ports at the upper valve, admitting

air above the hammer, and also opens the
outlet-ports at the lower valve, causing the
air-pressure to drive the hammel downwmd
and impart a blow to the tool 22 through the

intermediate block 24.

The valve mechanism, as represented in

Figs. 3t013,inclusive, compr 1ses a valve-stem
30, carrying valves at its ends, which are ca-
pable of bemn rocked by the contact of the
reciprocating hdmmel 25 with the edges of
the blades 50 and 51 for the purpose of open-
ing and closing air-passages 43 and 49, where-
by air under pressure is alternately admitted
to the upper and lower ends of the valve-cyl-
inder in order to impart a reciprocating mo-
tion to the. valves to open and close the out-
let and inlet ports communicating with the
hammer-cylinder 1.

In Figs. 15 to 20, inclusive, I have shown a
modlﬁed form of the valve mechanism, in
which the valves and valve-cylinder are pro-

vided with outlet and inlet ports consisting

of slots which are arranged parallel to the

axis of the valve- cyllnder instead of trans-
“versely thereto, as shown'in Figs. 3to 13, and

are opened and closed by the rockmﬂ motion
of the valve-stem. The valve-stem aO is pro-
vided with heads 31 32 at one end, cauymo

“a sleeve 33, which is provided with slots 52,
“arranged to be brought opposite correspond-

ing slots 53 in the Vah'fe cylinder, and with
slots 54, arranged to be br ought 0pn051te slots
55 in the valve cylinder by the rocking mo-
tion of the valve-stem as actuated by the Con-
tact of the reciprocating hammer with the
edges of the blades 5051, asalr eady described.

The lower end of the valve-stem is provided
with heads 40 41, carrying a sleeve 43, pro-
vided with slots 56, arranged to be brought
opposite slots 57 in the valve-cylinder, and
slots 58, which are brought opposite slots 59
in the valve-cylinder by the rotation of the
valve-stem. The slots 52 and 55 constitute
the inlet-ports at the upper end and the slots

56 57 the inlet-ports at the lower end of the

valve-cylinder. The slots 54 and 55 consti-
tute the outlet-ports at the upper end and the

slots 58 and 59 the outlet-ports at the lower
end of the valve-cylinder, and the slots are-
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so arranged that the outlet-ports at each end

will be opened simultaneouly with the clos-
ing of the inlet-ports at the opposite end of
the valve-cylinder, and vice versa.

130

By the construction represented in Ifigs. 16

t0 20 I do away with the reciprocating motion
of the valves and the small air-passages 43



10

20

30

40

50

55

60

4 590,661

and 49, and I actuate the valves wholly by
the reciprocating hammer, which in its up-
ward motion against the blade 50 rocks the
valves shﬂhtb in one direction and at its
downward movement against the edge of the
blade 51 reverses the motion of the valves.

In case the socket 14 should be pushed up-
wardly by the insertion of the shank 23 or by
any other means when the tool 22 is not sup-
ported upon the work a sufficient amount of
alr will pass around the ﬂanﬂe 20 to form an
air-cushion between the flange 20 and the
thimble 13, so that in case the intermediate
block 24 is driven against the shoulder 28 by
the movement of ’rhe hammer the thimble 18
will be partially relieved from the force of
the blow.

What I claim as my invention, and desire

to secure by Letters Patent, is—

1. In a pneumatic tool the combination of
a hammer - c¢ylinder, a sliding tool - holding
socket held in said cylinder and an air-pas-
sage leading from a source of alr-supply to
sald cylinder and arranged to be opened and
closed by the sliding movement of said socket,
substantially as deseribed.

2. In a pneumatic tool the combination of
a hammer-c¢ylinder, a sliding socket held in
sald cylinder and having a neck forming an
annular chamber, said annular chamber con-
stituting a part of an air-passage leading from
an air-supply tosaid hammer-cylinder, where-
by said air-passage is opened or closed by the
sliding of sald socket, substantially as de-
scribed.

3. The combination with a hammer-cylin-
der and a reciprocating hammer, of an air-
supply passage, a tool-holding socket held in
sald cylinder and capable of a sliding motion
in said eylinder and having an air-passage
whichis broughtintoalinement with said sup-
ply-passage by the pressure against the end
of the tool held in said socket, substantially
as described.

4. The combination with a hammer-cylin-
der and a reciprocating hammer contained
therein, and a valve-cylinder of an air-supply
passage, a sleeve 14 sliding in said cylinder

~and adapted to hold a tool, said sleeve having

an air-passage adapted to communicate with

sald supply-passage and said valve-cylinder,
means for applying pressure to said sleeve to
slide the same and close said supply-passage,
substantially as described.

5. I'he combination with a hammer-cylin-
der, of a sleeve held in said hammer-cylinder
and adapted to receive the shank of a tool, an
Intermediate sliding block held in said sleeve,
and a reciprocating hammer contained in-said
hammer-c¢ylinder, and having a reduced séc-
tion adapted to enter said sleeve and deliver
a blow upon said intermediate block said re-
duced section fitting said sleeve, whereby an
air-cushion is formed beneath the end of said
hammer.

6. The combination of & hammer-cylinder,

a reciprocating hammer, a valve-cylinder, an
air-passage leading to said valve eylinder, a

sleeve capable of a sliding motion in said
hammer-cylinder and adapted to hold a tool,
means for forcing said sleeve toward the end
of sald hammer-cylinder, whereby said air-
passage is closed, and a tool held in said
sleeve,wherebysaid sleeveispushed inwardly
by a pressure against sald tool, and the air-
passage opened, substantially as described.
7. The combination with a hammer-cylin-
der and a reciprocating hammer contained
therein, of a valve-cylinder having an air-pas-
sage by which air under pressure is supplied
to the central section of said valve-cylinder,
valves arranged at each end of said valve-
cylinder and communicating with said ham-
mer-cylinder on opposite sides of said ham-

mer,

nously and means whereby said valve-stem is
actuated by the reciprocating movement of
said hammer, substantially as described.

8. The combination with a hammer-cylin-
der and a reciprocating hammer held therein,
of a valve-cylinder communicating at its ends
with the ends of said hbammer-cylinder,valves
contained in the ends of said valve-cylinder
whereby the openings between said cylinders
are alternately opened, or closed, a valve-
stem unitingsaid valves, an air-supply where-
by air under pressure 1s supplied to the cen-
tral portion of said valve-c¢ylinder, means
whereby said valve-stem is operatively con-
nected with said hammer, and means where-
by the air-supply to said valve-cylinder is
controlled, substantially as described.

9. The combination of a hammer-cylinder,
a valve-cylinder communicating at its ends
with said hammer-cylinder,valves at the ends
of said valve-cylinder, a valve-stem uniting
said valves, a reciprocating hammer, means
by which said valve-stem 1s rocked by the re-
ciprocating motion of said hammer, an air-
passage connecting said valve-cylinder with
an alr-supply, zmd means for controlling the
area of sald air-passage, substantially as de-
seribed.

10. The combumtlon with a hammer-cylin-
der and a reciprocating hammer contained
therein, of a socket 14 capable of a limited
sliding movement and adapted to receive the
shank of a tool, a closed annular chamber 19
surrounding said socket, and a flange 20 pro-
jecting from said socket and inclosed in said
annular chamber, whereby an air-cushion is
formed to recelve the force of a blow impart-
ed to said sockel by the reciprocating ham-
mer, substantially as described.

Dated this 25th day of June, 1890.

FRANIK E. HARTHAN.

Witnesses:

RUFUS B. FOWLER,
LENA KESTER.

a valve -stem connecting said valves.
| whereby said valves are operated synchro-
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