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UNITED STATES PATENT OFFICE.

OWEN W THOMAS OF ST. PAUL MINNESOTA ASSIGNOR TO ANNA HELWIG OF ST. PAUL
- | | MINNESOTA

 PNEUMATIC TOOL.

No. 870,523,

- Specification of Lettéfs, Patent,
 Application filed May 15,1906, Serial No. 260,677,

To all whom it may concern: - |
- Be 1t known that I, Owen W. THOMAS of St P*ml

in the county of Ramsey, State of anesota have in-

vented certain new and useful Improveménts in Pneu-

- matic Tools, of which the following is a spemﬁc&tlon
This invention relates to improvements in pneu- |

matic tools and particularly to. hammers that-are de-
signed for rwetmg and for operating chisels or other

tools.

The. objects I hzw_e in-'viéﬁ are to provide a tooi of

- this kind that is simple in construction, in which the
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throttle or controlling valve may be easily operated
and quickly adjusted so as to permit of any desired

amount of movement; and in which a preumatic cush-
ion will be provided between the handle and the main
cylinder of the tool. | ,

- A further object of the invention is to prowde an
improved valve for controllmg the supply Uf alr to,the
remprocatmg piston. |

The 1nvention consists generally in the constructlons

“and combinations, hereinafter- descnbed and pa,rtlcu—

larly pointed out in the claims. |

In the accompanying drawmcrs forming part of this
specification; Figure 1.is a longltudmal section of a
tool embodying my invention. Fig.2 is asimilar yiew

X.
showing the parts in a different pOEltIOIl Fig. 3 is a

- section on line 3—3 of Fig:- 2 lookingin the direction
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of the arrow. Fig. 4 is a section on line 4—4 of Fig. 1

looking in the direction of the arrow. Fig.:5 is a sec-

tion on line 5—5 of Fig. 1 looking in the direction of |

the arrow. Fig. 6 is'a section on line 6—6 of Fig. 1
looking in the direction of the arrow. “Fig. 7 is a sec-
tion on line 7—7 of Fig. 2 looking in the direction of
the arrow. Fig: 8 is a section on line 8—8 of Fig. 2

looking in the direction of the arrow. Fig. 9 is a sec-
tion of a portion of the cylinder and handle showing
meang for regulating the throttle opening.  Fig. 10 is-

a partial longitudinal section showing a modified con-

~struction of throttle valve and 2 modified construction

of valve. Tig. 11 is a section similar to Fig. 10 show-

ing the same construction of valve at the other limit

of 1ts movement &nd showing the throttle valve of Fi ig.
10 with a modlﬁed means for moving the same. Fig.

12 18 g detail showmg a modified means for opera,tmg:

the throttle valve.
In all of the drawings, 2 represents the main cylmdpr
of the tool, which may be of any suitable size.

end a sleeve 3 within which is arranged a shank 4.of a
suitable tool or tool-holder. This shank is provided

with a head 5 adapted to receive the impact or blow
from the reciprocating piston and the shank is prefer-

ably held in position by means of a serew 6 passing
through the wall of the cylindu 2 and through the

‘piston is rapidly reciprocated in the cylinder.

This
cylinder is open at one end and has arranged in its open

| the cylinder 2 13 a reciﬁtﬁéating piston or hammer 7
which may be of any suitable size and which is adapted

to reciprocate within the cylinder and to deliver blows

in rapid succession to the head 5 of the tool or tool- -
- holder shank 4. | o

- It will be understood that air under pressule i8 sup-
plied to the cylinder and, through a suitable control-

{ ling valve, is. conducted ﬁrst to one end and then to

the other of the piston, and that,” by this means, the

preferable to conduct the air to the cylinder either

‘through the handle or thmugh a portion thereof, and
I provide a cushioning device in the connection be-
tween the handle and the cylinder so as to do away

with the jar upon the hand ‘of the operator which oth-
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erwise would be experlenced from the effect of the

‘rapid blows delivered upon the head of the tool by the

reciprocating hammer. It is'also desirable to provide

‘means arranged within the- 1;001 for throttl mg the air
; supphed to the cylinder, . |
At the handle end of the cylmder is a valve cham-~

75

ber 8, the end of which is closed by & plug 9 and within -

‘this chamber is arranged a reciprodating valve 10.
- This valve is provided with a central opening 11 and

The central.

with two -annular ‘grooves 12 and 13.

80

opening extends from the end of the valve chamber

nearest the cylinder to a point beyond .the groove 12
and it is' provided with a series of ports 14 extending

irom the cenfral opening into the groove 12. This
valve is adapted to move from the position shown in
Fig. .1 to that shown in Fig. 2. ‘A duct 15 extends

parallel wlth the cyllnder and cemmumca,tes there—a

with at its forward end. It also has two openings

municating with the valve chamber 8. A second duct

17 communicates with the rear end -of the valve cham-

ber and with the cylinder at a point near the middle
thereoi. ‘A series of ducts 19 extend parallel with the
valve chamber and ¢ommunicate therewith through
the ports 20 and also through the ¢hamber 21 which
extends around the valve chamber (see Fig. 6). An
exhaust. port 22 extends from- the valve chamber
through the outer wall of the cylinder (see Fig. 7).

screw-threaded and a head 23 is mtemally BCrew-
threaded and is screwed on to the threaded end of the
cylinder. The plug 9 which fits into the end of the

valve chamber is provided with a flange 9/ that fits
‘against the end of the cylinder and the head 23 being
screwed on until it comes in contact with: this flange,

an annular air chamber 24 is formed around said flange.

This air cha,mber communicates with all of the ports
19. The head 23 is provided wifh ther projecting inlet.

tube 25 preferab]y formed integrally therewith and

85

‘communicating with the two openings 16 and 16/ com- :
20

95

The
“end of the cylinder nearest the handle is preferably

100
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sleeve 3 and engaging a groove in the shank 4. W1th111 i also with the tube 26 screwed into said head, or other- 110



~ wise suitably secured thereto.

10

15

=

The inlet opening 27
is provided in the head 23 and this opening communi-
cates with the tube 26. 3

‘A handle 28 preferably hollow and adapted to form
an air passage, is slidably secured to the tubes 25 and

26. This handle is provided with two oylmdrlcal.-
openings having therein the annular washers 29 and.

30 which fit upon the tubes 25 and 26, forming an air-

“tight joint therewith. The tube_ 25 is also provided

with the annular washer 31, while the end of the tube
26 is closed except for an opening 32 in the side wall
thereof. A sleeve 33, also provided with an opening,
is arranged outside of the tube 26 and when the handle
is drawn out, the openings in the tube and in the sleeve

do not register and the air is shut off from the cylin-
der.

These parts form a throttle valve, by means of

- which the supply of air to the cylinder may be regu-

. 20
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lated. By pushing the handle inward to the position
shown in Fig. 2, the throttle is opened, and the air
then passes Lhrough the handle and enters the tube

25, then passes into the chamber 24 and from this

chamber into the series of ports 18. The construction

‘shown provides an air cushlon between the cylinder
and the handle and provents any jar upon the hand of

the operator when the device 18 in use.
When the parts are in the position shown in Fig. 1
the air passes through the ports 19 and enters the cylm—

der and forces the piston forward therein. As the pis-

ton approaches the end of its stroke, air from-the cyhin-
der passes into the duct 17 and from this duct enters
the valve chamber in the rear of the valve, forcing said

valve from the pooitwn shown in Fig. 1 to that shown

in F1g 2. 'The opening to the rear end of the cylinder
is now closed by the valve and the air now passes

through the openmg 20 around the valve through the

groove 13 and enters the duct 15, and, through this

‘duct, enters the forward end of the cylinder, forcing
~ the piston backward in the cylinder.
-Moves backward in the cylinder, the air in advance of
the piston escapes through the central opening in the
valve to and through the exhaust.
reaches the limit of its movement, a stem 34 on the end

As the piston

As the piston

of the piston, the diameter of which is slightly greater

- than the openmg in the center of the valve, closes the
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central opening in the _
cylinder, from the movement of the piston, is com-

valve and the air within the

pressed and throws the valve backward from the posi-

tion shown in Fig. 2 to that shown in Fig. 1.
| Wtho the valve is in the poomon shown in Fig. 2

the rear ¢nd of the cylinder 1s in communication ‘Wlth

~ the exhaust opening through the central opening in

85
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the valve and through the ducts-communicatibg with
the groove 12. "When the valve is moved: to the posi-
tion shown in Fig. 1, the forward end of the cylinder is

in communication with the exhauat opening through |

the port 16 (see Fig. 1). By this means as the handle is
pushod forward the throttle. valve 1s opened and the
air, passing through the handle, is admitted first to one
end of the cylinder and then to the other and the pis-
ton is rapidly reciprocated in the cylinder.

In some instances I prefer to provide a dircet com-

* munication for the air from the throttle valve to the inlet

1

65

tube 25. For this purpose I may use the construction
shown in Fig. 9 of the drawings. In this instance

while the handle is hollow, the-air docs not pass through

- 870,523

| it, but passes directly into the tube 25 through a suit-
‘able duct .85. The hollow handle in this instance

| serves as a dead air space and this air space servesas a

I have also shown in thi8 in- -

cushion for the handle.
stance a regulating screw 36, by means of which the

‘opening into the inlet tube 25 may be partially closed.

In Fig. 10 of the drawings I have shown the valve
provided with a rear extension 37 and a groove 38 with

a series of holes 39 extending from said groove through
the rear extension of the wvalve.

I have also shown

70
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the valve chamber somewhat longer to accommodate

this extension of the valve and additiondl ports 40 ex-
tending from the 'ducts 19 into the valve chamber.
With this construction, when the pooition of the valve
is to be changed from that.shown in Fig. 10 to that

80 -

~shown in Fig. 11, ‘the air from the cylinder passing

through the duct 17, enters the groove 38 and moves the

valve forward. A slight movement of the valve closes
the duct 17 and opens the port 40, permitting the air
from the inlet openings to enter the valve chamber in
the rear of the valve and complete its forward move-
ment,

valve.
In Fig. 10 of the dr AWings I h&ve shown 2, shdmg

This enables me to secure a direct pressure
{from the inlet opening upon the rear of the valve so as

to secure a posmvo and complete movemont of saud |

throttlo valve 43 adapted to be moved by a pressure pin

44 held in position by a screw 45. By prossmg the

thumb upon the head of the pin 44, the valve ismoved |
backward against the air pressure and the alr passes

around said valve and enters the inlet tube 25, A reg-
ulating screw 46, provided with a stem 47, is arranged

in the handle in line with the valve 43 and by means of

this screw, the movement of the valve 43 may be regu-
lated. |

%

‘100
In Flg 11 I have shown an mlot opemng 48 prowded' |

in the handle and in this instance the tube 26 is re-

guide for the handle:

purpose of moving the throttle valve 43.

‘placed by a cylindrical plug 49, which simply actsasa .
I have, in this instance, also

shown a lever 50 arranged within the handle for the 106 .

In Fig. 12 the pin 44, instead of engaging the va,lve ,:

direct, engages one arm of a bell-crank-lever 44/, the |

other arm of said lever cngaging the valve 43.

It will be seen that in all of these constructions the |
movement of the hammer is under the absolute control_f

of the operator through the regulation provided by the
throttle valve. The sliding valve is positively moved
in both directions by the air pressure and directs the

air into first one end and then the other of the cylinder.
The parts of the tool are all easily made and require no
fine adjustment and, by means of the constructlon do-'-

scribed, a slmple and rohablo tool 18 prov:tdod

I claim as my mvmtlon |
1 In a mﬂohino of the class desoribed, the combination

W_ith a main cylinder, a hammer piston ar ranged therein,
and a valve chamber arranged in line with said cylinder

and provided with an opening leading fro'm! said chamber
into said cylinder, the duct 15 extending parallel and com-
municating with the cylinder at its forward end and with
the valve chamber through the openings 16 and 16,

and

110
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the duct 17 communicating with the rear end of the valve

chamber and with the cylinder at a point near the middle
thereof, the.ducts 19 arranged parallel with the valve .
chamber and communicating therewith, of a reciprocating

controlling valve 10 arranged In said valve chamber and
having a reduced. end auanged to project through and

130
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¢lose the opening leading from the chamber into said cyl-
inder and having also the central opening 11, the annular
grooves 12 and 13, and the series of ports 14 leadmg from
the central opening into the groove 12, -

2. In a machine of the class described, the. combmatlon,
with the main cylinder provided with a valve-chamber and
a piston-controlling valve, of a head secured upon said
cylinder and provided with projections, one of which has

~an inlet opening extending through it and communieating

with said valve chamber, a handle slidably secured upon
said projections, and an air duct in said handle communi-
cating with the inlet opening in said projection, substan-

‘tially as described. |
3. In a machine of the class described, the combination,

with a main cylinder, of a head screw-threaded and pro-

vided with suitable projections, a handle slidably secured-

upon said projections, said handle being provided with an
air inlet opening and one of said projections being pro-
vided with an opening communicating with the interior
of said cylinder, and a valve arranged in said handle and
controlling the passage of air to said cylinder.

4. In a machine of the class described, the combination,

3

| with 2 main cylinder provided with an air inlet tube pro-

jecting therefrom, of a handie slidably arranged upon said
tube and provided with an air inlet and with an air pas-

'sage cominunicating with said tube, a valve arranged in
- said handle and controlling the passage of air to said tube
and the adjusting device for regulating the movement of |

said valve.
9. In a machine of the class described, the combmﬂ;tmn

with a main c¢ylinder, provided with a reciprocating piston
and a controlling valve, of an inlet tube projecting there-

from, a handle slidably arranged upon said tube, an air pas-

sage arranged in said handle and communicating with said
tube, a valve arranged in the air passage in said handle,
means for operating said valve and an adjusting device for
limiting the movement of said valve, |

In witness whereof, I have hereunto set my hand this
29th day of April 1905,

OWEN W. THOMAS.

Witnesses:
- C. G. HANSON

A, C. PAvurL,
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