C. CHRISTIANSEN.

PNEUMATIC TOOL.
APPLICATION FILED SEPT. 22, 1915.

- 1,247,080. Patented Nov. 20, 1917.

2 SHEETS—SHEET 1.~

as a Y
1] o

{ |aI g
AT b
e J

— &

T &
\\; k\\\\&&\\

R Y \\\\\\\\\\ \\\\.\\




C. CHRISTIANSEN:
- PNEUMATIC ToOL.

f APPLICATION FILED SEPT.22, 1915, \
1,247,080, \ "7 Patented Nov. 20, 1917.
X 2 SHEETS—SHEET 2.
- Fig.o s
' dler ek IS
'9 ) ///{/'/ 2
'J,, 7 ' é
A
7
7 Lo
A , G
nz 05 ‘ql / é
c? A
! T’ XLZ
c3 ce Y%
0 7"’ Z ; :
Ae .
RN %
7 v
A
z Z
S d” a Z
X ///?
> _5’22
[ Y] -
A7 gd _g;z : 613 K*
A v/
. J’( )
9' iz 7
7"2 crcS g m’
cé 0]
/_;}0 1
287
17 at A
7
gn
. éh’ a-
L X /
/ 1 Al
7 87 7
~§3
/ %
VA0




' UNITED STATES PATENT OFFICE.

CHARLES CHRISTIANSEN, OF GELSENKIRCHEN, GERMANY.
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" Application filed September £2,1915. Serial No. 52,070,

To.all whom it may concern: o

" Be it known that I, Crarres CHRISTIANSEN,
a citizen of the German Empire, resident at
.Gelsenkirchen, in the’ Kingdom of Prussia,
German - Empire, have invented  new and
useful Improvementsin Pneumatic Tools, of

which the following is a specification.
In: known pneumatic: tools, particularly

. .riveting ‘hammers, rams, and the'like, con-
16 trolling gears-have been- used: in which the
" controlling ‘member is'moved in one direc-

. tion by the air compressed: by the piston in

i

- divection by the fresh air pressure acting on.
a permanently loaded surface. Controlling
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the cylinder, and is moved in the reverse

gears’ of -this kind have the disadvantage,
that the reversing is not effected sufficiently
quick and easy. If, for instance, the sur-
face on:which the fresh air pressure acts
permanently, is-made too large, the back-

pressure in: reversing; by means of the air.

.compressed in the cylinder, will become too
reat.. If,-on the other hand, the said sur-
ace- is. made too 'small; the reversing by

means of tht fresh air pressure is performed

too-slowly, -and only after a considerable

_drop ‘in pressure in the cylinder has oc-
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- air compressed by the piston in the.cylinder,

curred. ) "
The- object of the present invention is to
obviate thesé disadvantages. While the re-
versing of the contrdlliig member in one di-
rection is effected in known manner by, the

- the ‘invention 'consists in providing means
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for reversing in the other direction by the
fresh air acting stccessively on two different
gized surfaces of the controlling member.
In'this case one surface, generally the larger,
serves to. quickly and gowerfully start the
reversing by means of fresh air, whereas the
smaller surface is at the same time put un-
der load, so that the reversing is completed
by the pressure on this surfage and the con-
trolling member is held. in its reversed posi-
tion.

.acting .on a large surface is utilized for re-

- smaller surface is op'pjo.s‘eci‘

versing in -one dibection, while only the
to the reversing
in the oppasite direction. - Thus the revers-

is facilitated in both directions. '

in
?n the accompanying’ drawings, Figures

1-and 2 are longitudinal sections through

. ¢ylin

y such means, the fresh air pressure °

bodying my invention with the controlling
valve and the piston in different positions.

Figs. 3 and 4 are vertical sections through
the eylinder and controlling valve on -an
enlarged scale in a pline at an angle to the
plane of Figs. 1 and 2, clearly illustrating
the course and arrangement of the passages.

Figs. 5 and 6 are vertical sections of a,

form of a cup-shaped slide.

‘the central- axis of a pneumatic tool em-
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-modifieation -of the controlling valve in the .

In Figs. 1 to 4 of the drawings a desig- |

_nates the cylinder and & the piston adapted

to reciprocate therein; said cylinder being
closed by -a liead @ screwed onto the rear

end thereof. The head has an internal an-.

nular rib ¢* forming an annular-air pas-

sage a®, which is.connected to an air supply

pipe  (not shown) through a passage z.-
The passage a®, communicates with an ad-
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mission passage ¢, Fig. 3, which extends: -

longitudinally through the wall of the cylin-

der, and is adapted to communicate with the:.75

interior of the latter,-near its top, through -

a transverse passage % and annular channel
%" and at a point below the latter the pas-
sage g is adapted'to communicate with the
er through a transverse passage ¢ and
an annular channel ¢
A control valve ¢ is reciprocally mounted
in the cylinder between the head &’ and gn
annular valve seat d formed in the interi
wall of the cylinder. The lower portion of
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the valve.wall is reduced in thickness to .

form a small annular shoulder ‘¢, on: the
outer periphery of the valve, and substan-
tially midway between the two ends of the
valve, the diameter is increased to form an

annular shoulder f on its outer surface and -

annular shoulders £, f2, on its inner surface.

'The shoulders £, /, and 2, are larger than
- the shoulder e, so as to form larger pres- - '

sure areas, the purpose of which will be
hereinafter explained..

the valve seat d and the annular channel "
there is formed an annular groove %’, which:
is connected, by a transverse passage &, with

90

95

In the inner wall of the cyliil.dell‘ between

100

a passage ! extending upward longitudi- =

nally through the wall of the cylinderi -The
passage ! communicates with a trpnsverse
pessage m which terminafes in an jannular

i
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channel m” and nbove the latter there is an

- annular channel n open to the atmosphere

through an exhaust passage 2.. Communi-
cation between channels m’ and n is had
through an annular groove ¢’ in the valve o

- when the latler is seated.

An annular stepped. channel j‘is‘ formed

*in'the cylinder wall between channels i’ und
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“-tween gsaid channels is cut off by

7’ and communication betweeu the passages
" and j is had when the valve is seated,
through an annular groove ¢* formed in the
valve helow the shoulder £ Communica-
tion is had between channels %° and ¢ past
the reduced lower end portion of the valve
whep the latter is raised from its seat, as
shown in Fig. 4, and communication' be-
the larger
portion of the valve ahove the shoulder: e

- when the valve is séated, as shown in IMig. 8.
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The channel j is connected with the ex-
haust passage o by a passoge ¢ which is con-
trolled by the enlarged portion of the valve
between the grooves ¢, ¢2, said passage ¢ be-
ing closed when the valve is seated as shown

in Fig. 8.

A ]%ngitudinnl passage I’ extends down-
ward from the transverse passage & and
is connected with the cylinder at the lower

- end thereof by a transverse passage .
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& indicates an cxhaust.passage extendin

- Jongitudinally through the cylinder an
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which. opens into the interior of the latter
near the valve seat (Ifig, 1) and opens near
the upper end of the valve into an annular
groove 8" which is adapted to communicate
with-the channel n through the groove ¢’
when the valve is raised (IMig. 4) and closed
by the upper end portion of the valve when
the latter is seated (Fig. 3),

. The cylinder is vented to the atmosphere
through ports p, p’, which are controlled by
the .piston. - ' .

The operation of the above described
valve: mechanism is as follows: With the
parts in the position shown in Figs. 1 and
3 with the piston at the rear end of its
stroke and the valve ¢ ag the forward limit
of it§g movement, live air admitted at z flows
through passage a* into passages g and &

‘and channel A’ over the top of valve ¢ down

- tittough'its interjor to the rear of the piston

_b and drives the latter forward.

Air pass-

. ing through the vulve exerts pressure on the
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‘intérior annular shoulders £, 7%, so that the

valve,is not prematurcly raised: from its

‘seut to cut off the supply to the piston. As
'soon s the piston passes the exhanst ports

7’y p, the pressure in the valve and space a

.of the cylinder hehind the piston is velieved,

Live uir enters passage <, siwmmifoncously
with the admission of air to passuge 4, anil

flowsfrom passage 4 into ehunnel 7, through
groive 2 into channel j and aghinst the ex-

Levior shonlder £~ Simultaneously with the

‘dinmeter us saiil' upper end of the valvd, .

1,247,080

reduction of pressure inside. the valve the 85
ait in channel j raises-the valve from itg seat
d and closes passage k. 'The live air in
channel 4’ now acts on the stialler shoulder
¢ and maintaing the valve in its raised posi-
tion (Fig. 4). The channel § is now vented 70
to the atmosphere tlu'gugh passages ¢ and
o. As soon as the valve s raised, the inte-
riors of the valve and cylinder are vented
through passage s, channcls & and 7, and
pussage o. . c .78

The live air is now admitted from pnssnFQ
i, channel 1’ past the reduced portion of the
valve below the shoulder ¢ into the channel
%', passage %, passage ' and assuge » into
the space y of the.cylinder below the piston gg
b and drives the Iatter back. ‘

As soon as .the lE)‘ist.on in its backward -
movement passes the intake or lower end .
of the passage s, the airin the cylinder and
valve above the piston is compressed to guch g

an extent that back ‘pressure of air on the

shoulders f’, f?, overcomes the pressure of .
the live air on small shoulder .6, conse-
quently, the valve is moved downward from

the position shown 'in Fig. 4 to the position pg

shown in Fig. 8 and the operation repeated. -
In other words, upon the downward stroke

of the piston ¥, air is'first admitted to the
larger pressure surface f to initiate the
movement of the valve, as this requires more gy
force than is necessary to keep the valve in
motion when once:stirted to move. Port ¢ .-
is then cut off, and air is admitted to the-
smaller surface ¢’ to completé the movement

of the valve, so that the valve strikes its 100
seat with 2 very ‘small force; thus savin
wear on both seat arid valve. Upon reversal- -
of the piston b comipréssion of air thereby
causes pressure on the unbalanced intersial
surface f?, whichis opposed by pressure on 105
the parallel surface e, and thereafter the sur- -
face ¢ is vented and pressure vxerted on the
larger surface f to cause the easy senting of

the valve, g Lo S

'

In the modified form shown in TFigs. 5:§rid' 110

6, the_controllingvalve ¢* js in the form of

an inyerted cup and is axially movable be-
tweer’ an upper and Jower annular «¥ilve
seat d', 4?, respectively. “An air’sdinission _
passage g’ cominunjcates with a supply pipe 115
(not shown) as in’ Fig. 1. “Said passage ex-
tends lorgitudinally through the wall of the
cylinder ¢ and -is adapted to communicati;
with the interior of tho cylinderthrough a: -

‘transverse passige:A? which ‘torminates ina 120

stepped annular channel A2 surrounding the *
vilveseat & o o w0 STt

‘The upper closed end ‘of thé Valve projésts ~
ints a stepped annular chamber ¢, the upper .-

portion of-which is of substantinlly the same’ iz¢

The chamber ¢ has an axidl opening /§ st "

the top adapted to' commbinicat with-a =M
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ste]p'ped annular channel # surrounding the
va

ve seat d’ the channel # communicating

_with a transverse passage ¢* which commu-.

nicates with the longitudinal passage ¢’.
The valve has a stem ¢® on its upper end
forming an annular shoulder f°, said stem

having a head ¢’ adapted to close the open- -

ing 7’ and cut off communication between the
stepped chamber i and the passage g’
_transverse passage
stepped channel #* and is controlled by the
top surface ¢* of the head ¢’. This passage
k* eommunicates with a passage 7* which ex-

.. tends longitudinally through the wall of the
cylinder and opens into the latter at the
lower end thereof, the same as passage ' in-

Figs. 1 and 2. . o

A passage o’ which communicates with the
atmosphere extends transverselg' through the
cylinder and is connected with the stepped
annular channel 2 by means of a psassage ¢’
which is controlled by the valve.” This ex-
haust passage
municate with the longitudinal passage [I*
through' a transverse passage 7’ which is
adapted to communicate with said passage
o’ through an annular groove ¢® formed

the outer periphery of the valve. . S

¢’ indicates an exhaust passage extending
longitudinally through the cylinder and
opening into the latter below the lower valve
seat d? and communicating with an annular
channel #’ which is adapted to communicate

through the annular groove ¢®, with an an-

nular channel 72 in direct communication

with the exhaust passage o’.

The operation of the modified form is as
follows: . With the valve in the position
shown in Fig. 5 with the piston at the rear
end of its stroke, live air admitted through
f’ flows through passage A? beneath ‘the
ow

er edge of the valve ¢® This air acts"

on the piston b to drive it forward and si-
multaneously acts on the inner closed end ¢*
of the valve and holds it in open position.
Air from passage ¢’ will also flow through
passage i, channel #°, opening j' onto the
ger 7 of the valve. As the area of the
shoulder 7 is less than the area of the end ¢*
of the valve, the air acting on the shoulder
cannot move the valve until the pressure
within the valve and cylinder is reduced by
the piston opening the ports p, p. ~As soon
as this reduction of pressure takes place, the
air acting on the shoulder f° moves the valve
down or forward closing the opening §’,
opening the port of passage k*, and closin,
communication with the exhaust passage o
m’.  The air now flows

by closing passage
y e I* into

passage k%, and passa

the interior of the cylinder below the piston
and drives the latter back. _

- The downward or forward movement of
the valve closes the opening j° and vents the

%* opens into the »
‘nular channel n” and
“as the upper end of the piston passes the

o’ is also arranged to com-:

_chamber 2 to the atm‘oéphere through

as-
sages ¢’ and.o’. Pressure onthe- eag e
is sufficient to hold the 'valve on:its seat d*
during a portion of the return or back stroke

. of the piston. The space @ of the cylinder

is vented to-the atmosphere after the pistoh
passes the ports p, , through the passage
# . which, at the forward or downward
movement of the piston, is vented to the at-
mosphere through the annular groove o*;an-
assage o’. AS spon

e
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lower end of passage s’ and closes the same, -

compression takes place in-the cylinder above
the piston and inside the valve and exerts
a pressure on the large surface of the end ¢*
sufficient to overcome ‘the pressure of live
air on the small top surface ¢* of the head
¢’, thus raising the valve from the position
shown in Fig. 6 to the position shown in
Fig. 5, and permits the live air to flow be-
neath the lower end of the valve.

The transference of pressure from the
larger surface f* to the smaller surface e’
upon closing the valve, and vice versa upon
opening is for the same purpose as described
with reference to Figs. 1-4. :

I claim:—..

.

1. A pneumatic tool 'comprising‘a cylin-'
der, a piston therein and a cylindrical open’

ended ~distributing valve therein havin

a plurality of pressure surfaces thereon dif-
fering in area, air passages communicating
with said surfaces, and to supply pressure
air to both ends of said cylinder, said valve
having a large pressure area to initiate the
movement of said valve in one. direction,
means to relieve the pressure on said surface
after initiation of its' movement and means

bringing into operation, after the said relief

of pressure, a smaller pressure surface to
complete the movement of said valve in said
direction. . o .
2. A pn'eumatictool, comprising a cylin-
der, a piston therein and a cylindrical open-
ended distributing valve having a plurality
of pressure surfaces thereon, air passages
communicating with said surfaces, one of
said surfaces being a large surface to ini-
tiate the movement of said valve in (ﬁz
direction, means to disconnect said surf
from its air supply and vent the surface to
the atmosphere, and another smaller surface
maintained under-air pressure during the
remainder of the movement of said valve to
complete the movement of the said valve in
the same direction.

3. In a pneumatic tool, a cylinder, a pis-
ton therein, and a cylindrical open-ended
valve at one end of said cylinder, said valve
having an internal pressure surface and two
external annular pressure surfaces of dif-
ferent areas, means includinﬁ ports and pas-
sages codperating with said valve an its
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pressure surfaces to initiate the movement
of the valve in one direction by action on
the larger external surface and before com-
pleting the valve movement to vent the pres-

sure on the smaller valve surface, and uporn -

- reversal of said valve to relieve the pressure
from said smaller external surface and exert
pressure on the larger of said surfaces.

1,347,080

In witness whereof I have hereunto set
my hand in presence of two witnesses.

CHARLES CHRISTIANSEN.

Witnessés:
) J. D. Zmsecke,
EL. Karmpers.




