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1 
It is often necessary in machine tools, gaug~ 

ing devices transport mechanisms etc. to provide 
means for imparting a reciprocating motion to 
feed mechanisms, gauging motions or to move 
work pieces either in an uninterrupted series or 
according to certain manual or machine-actuated 
impulses. 
The desired motions may be obtained con 

veniently by means of a pneumatic motor of 
suitable design. A suitable motor of this type is 
one having a piston reciprocable in a cylinder 
and driven by air under pressure, the chamber 
on one side of the piston being in continuous 
communication with a source of air under pres 
sure and the chamber on the other side having 
valve members actuated directly or indirectly by 
the piston which alternately put the latter cham 
ber into communication with the sourceof pres 
sure and with an exhaust opening. 
The present invention relates to devices by 

means of which the length of the stroke of a 
pneumatic motor of above mentioned type may 
be varied without varying the size of the clear 
ance and thereby avoiding the increase in air. 
consumption which would result from the in 
crease in‘ the clearance which would otherwise 
follow upon a shortening of the stroke. The in 
vention is characterized thereby that the mem 
ber for reversing the stroke is adjustable to vary 
the length of the stroke by varying the reversing 
point of the piston at that end of the cylinder, 
which is continuously in communication with the 
source of air pressure. 
An embodiment of the invention is illustrated 

in the accompanying drawings, in which Fig. 1 
is a longitudinal section through the device; Fig.‘ 
2 is an external View seen in the direction of the 
arrow 11 in Fig. 1; Fig. 3 is a simpli?ed longitu 
dinal section through the device; Fig. 4 is a de 
tail of Fig. 3 showing the parts in another posi 
tion; Figs. 5 to 8 show various positions of the 
contacts for reversing the direction of movement 
and Fig. 9 shows on a larger scale the valves and 
reversing contacts of Fig. 3. 
The device comprises a cylinder having a bot 

tom I with holes 41 for receiving screws for fixing 
it to a support, for instance a machine part, a 
cylindrical member 2 and a cover 3. A diifer 
ential piston 4 is movable in the cylinder. Con 
tacts 5 and 6 are operatively connected to the , 
piston. Chambers 2| and 24 are formed under 
and over the piston. In the bottom I of the 
cylinder is a piston valve 1, which is magnetized 
and therefore always has a tendency to adhere to 
one of the iron discs 8 or 9 and thus can not 
of its own accord change position. This makes 
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2 
it possible to mount the device in any desired po 
sition relative to the horizontal plane without in 
any way in?uencing its function. The piston 
valve should be located as near as possible to the 
cylinder chamber 2| so that the clearance space 
will be the least possible. 
A pair of conical valves l0 and l l are provided 

in the cover 3 and are pressed against their seats 
35 and 29 by the pressure of air in a chamber 
25. The valves can be opened through the action 
of a pair of arms [2 and [3 either by manual op 
eration through a handle 45 or by the action of 
the contacts 5 and 9 against the arms l2 and 
I3 caused by the movement of the piston 4. 
The contacts 5 and t are provided at their cir 

cumferences with a number of recesses l4 and 
i 5, which in certain angular positions of the con 
tacts 5 and 6 register with pins l9 and H mounted 
on the cover 3. A spring actuated ball 45 retains 
the contacts 5 and 6 in the positions to which they 
have been adjusted. 
A pair of needle valves l9 and 20 are provided 

in the bottom of the cylinder for governing the 
?ow of air through the inlet and outlet channels 
34 and 35 to the cylinder chamber 2!. 
The function of the channels in the cylinder 

will be apparent from a description of the func 
tion of the device, as disclosed in Fig. 3. 

Air under pressure is admitted to the device 
through the connection 22 and passes through a 
channel 23 to the chamber 2'; above the piston 
and from there flows to the valve chamber 2 5 and 
also passes the needle valve 19 to the chamber 
25 in the piston valve 1 and, in the position shown 

‘in Fig. 3, further through a channel 27! to the 
chamber 2i under the piston. The chamber 24 
communicates continuously with the source of air 
pressure, but the chamber 2| is alternately put 
into communication with the air pressure and 
with the atmosphere by means of the piston valve 
1'. By this means the action of the piston will be 
easier and smoother and its speed can better be 
controlled than in devices in which the cham 
bers on both sides of the piston are alternately 
put into communication with the source of air 
pressure and with the atmosphere. 

Since the area of the piston It in the cham 
ber M is greater than the effective area of the 
piston in the chamber 2!! the piston will he forced 
upwards with a velocity determined by the speed 
with which the air is permitted to pass the needle 
valve l9. When the contact 6 attached to the 
piston rod 28 engages the pin ll (see Fig. 5) fur 
ther motion of the contact 6, and therefore also 

. of the piston 4, is prevented and the piston stops 
in this position. 
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3 
In order to again start the motion of the piston 

it is necessaryto depress the handle 45 either by 
hand or by any other impulse, for instance from 
some member of the machine. The valve II is 
then lifted by the arm i3 and the air in the cham 
ber 25 escapes through the valve seat 29 into a 
channel 39, which leads to a chamber 3| to the 
left of the piston valve '1, which is thereby forced 
towards the right to its other end position against 
the disc 9 (see Fig. 4). 
‘right hand end of the piston valve is then in com 
munication with the atmosphere through the 
channels 3?, 4| and 39. While the valve II is in 
raised position the arm it keeps the channel 32 
in the valve H at least partially closed, whereby 
air is completely or partially prevented from 
escaping from the chamber 25 through the chan 
nels 33 and 32. 
In the position now assumed by the piston valve 

1 (see Fig. 4) the inlet channel 34 to the cham 
ber 26 is closed by the cylindrical ‘part 40 of the 
piston valve and the channel 2'! from the cham 
ber 2.! has been put into communication with an 
outlet channel 35 through the chamber 25. The 
channel 35 communicates with the atmosphere 
through the needle valve 720. As the pressure in 
the chamber 2| drops the pressure in the cham 
ber .24 forces the piston 4 downwards at a speed, 
which is determined by the speed with which the 
air can pass the adjustable needle valve 20. 
' When the contact 5 attached to the piston rod 
28 engages the pin I'6 (see Fig. 5) further move 
ment of the contact 5 and of the piston 4 is pre» 
vented and the piston remains in this position. 
In order to again start the motion of the pis 

ton it is necessary to lift the handle 45 either by 
hand or in some other suitable manner. The 
valve E8 is hereby depressed by the arm l2 and 
the pressure air in the chamber 25 passes through 
thevalve seat 36 into the channel 31 and further 
to the chamber 33 and forces the piston valve ‘I to ‘ 
the left against the disc 8. The chamber 3| at 
the left hand end of the piston valve 1 is now' 
in communication with the atmosphere through 
the’ channels 30, 33 and 32. Meanwhile the arm 
I? at least partially covers the opening of the 
channel 39 in the valve l9, whereby the air is 
entirely or partially prevented from escaping this 
way through the channels 4| and 39. 
In the position .now assumed by the piston 

valve 1, the chamber 2% has again been put into 
communication with the inlet 31% and the pres 
sure air passes through the channel 21 to the 
chamber 2| and the piston is raised. In this 
manner the piston can make a single stroke and 
then automatically remain in its end position. 

If on the other hand thecontacts 5 and 6 are 
turned with aid of the knob it to such a position 
that a recess [5, for instance in the contact 6, 
registers with the pin l1, while the pin l5. does 
not register with any of the recesses in the con 
tact 5 (Fig.6) the contact 6 will not engage the 
pin I‘! during the upward movement of the piston 
4 but will instead engage the arm is, which will 
lift the valve || andthe piston valve 1 will be 
forced by the air pressure to its right hand posi 
tion, as above described, whereupon the motion 
of the piston will be reversed for a return stroke. 
Since the pin It still prevents the contact 5 from 
engaging‘the arm l2 the piston 6 stops in its 
lower position until it receives a new impulse by 
the raising of the handle 45. . 

If the contacts 5 and 6 are adjusted to a posi 
7 tion in which a recess M in the contact 5 regis 
ters with the pin It but no recess in. the. con, 
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tact 6 registers with the pin | ‘I (Fig. 7) the piston 
will move downwards and reverse but stop again 
in the upper position. 

If the contacts 5 and 6 are adjusted so that 
recesses register with both of the pins I6 and I‘! 
*(Fig. 8) the piston 4 will automatically reverse 
in both upper and lower ends and continue its 7 
reciprocating motion inde?nitely until the air 
pressure is out 01f, or until the contacts 5 and 6 
are adjusted to such a position that one of the 
pins L6 or I? prevents either of the valves Ill or 
II from being opened; 
The stroke of the piston can be adjusted by 

adjusting the contact 6 axially along a bar 42 
connected to the piston rod 44 by means of 
screws 43. a 7 

An adjustment of the length of the stroke 
therefore takes place only by altering the upper 
reversing point. On the other hand the piston is 
always reversed at the. same place at the lower 
reversing point. This means that the volume of 
the clearance space in the cylinder chamber 2| 
is ‘not altered. Since practically all air consump 
tion‘takes place through the chamber 2| this 
results in a saving in the air consumption, ‘since 
it is not necessary to consume air to fill the clear 
ance from atmospheric pressure at each stroke. 
Since the air can immediately force the piston in 
the opposite direction this arrangement also re 
sults in quicker reversal of the direction of move 
ment of the piston. No air consumption takes 
place in the chamber 24 and there is consequent 
ly no disadvantage in altering the reversingpoint 
at this end of, the cylinder. 7 . 

Fig. 9 shows a device whereby the period of 
time required for reversing the stroke at the end 
positions can be varied, for instance be extended, 
so that a slight delay will take place before the 
piston is reversed. Screws, 487are screwedinto 
the arms I 2 and I3 and are provided with ?at 
heads 49 so positioned that they may be brought 
into contact with thervalves l9 and H. The 
screws have ?ne threads so that they may be 
adjusted with great accuracy and are provided 
with lock nuts 50 so that they may be-locked in 
the desired position. By a suitable adjustment 
of the screws it is possible to adjust the area of 
flow of the valves l9 and H and thereby control 
the ?ow of air through the valves 29 and 36 so 
that a suitable interval of time will lapse before 
the‘ pressure in the channel 39, the chamber 3| 
andthe channel 37 and chamber 38 respectively 
has increased sufficiently to reverse the piston 
valve 1. The period of time is of course a func 
tion of the volumes of the channels and chain 
bers. These volumes may therefor be made 
greater in cases in which greater delay is re 
'quired. Since the piston’ valve’ "I is magnetized 
a certain pressure must be attained in the chame 
bers. 3| .and 38 in order to displace the piston 
valve and reverse the direction of movement of a 
the piston 4. The delay-is determined by the 
time ‘required for sufficient air to pass the valve 
seats 29 or 36 to provide the required pressure. - 
The device may be varied’ without’ departing 

from the spirit of the invention. Thus the valves 
I0. and II and their actuating devices may be lo 

. catedat a distance from other parts of the 

70 
motor and may be connected to them by means 
of suitable ducts. The valves may be actuated 
from any suitable part of the machine, which 
may be actuated by the piston. The chambers 
2| and 24 may be connected to di?erent‘ sources 
of air :pressure having different pressures. The 
device 11% been. describedabove as being driven 
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by air pressure, but may of course be driven by 
any suitable pressure medium, for instance by 
?uid or by gas. The pins 16 and H may be re~ 
placed by any suitable contact device. The pins 
may be mounted on the contacts and the recesses 
be provided in the cover of the cylinder. The 
contact devices may be so arranged that they 
may be moved out of the way of the contacts. 
The piston need not have the form of a differen 
tial piston but in cases where both sides of the 
piston have the same area either the chambers 
on opposite sides of the piston must be connected 
to sources of di?erent pressures or a pressure re 
ducing valve must be introduced in the duct 
leading to one of the cylinder chambers. 
Having thus described my invention, 1 claim 

and desire to secure by Letters Patent the fol 
lowing: 

1. A pneumatic motor having a cylinder and 
a piston reciprocable therein, a source of air pres 
sure, the cylinder at one side of the :piston being 
in continuous communication with said source, 
valve means actuated by the piston for putting 
the other side of the cylinder into connection 
alternately with the source of air pressure and 
with the atmosphere so as to afford uninterrupted 
reciprocatory operation of the motor, contact 
members for actuating the said valve means, said 
members being operatively associated with the 
piston for operation by the latter, one of said 
contact members being adjustable for varying 
the point at which said valve means is actuated 
during travel of the piston toward that end of 
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6 
the cylinder which is in continuous connection 
with the source of air pressure to reverse the 
direction of said travel and for thereby regu 
lating the effective length of the stroke of the 
piston, stop members to prevent the contact 
members from actuating the valves, and means 
for suspending the function of the stop mem 
bets. 

2. A pneumatic motor according to claim 1 
characterized thereby that the contact members 
are provided with recesses or the like, which 
register with the stop members to suspend the 
function of the latter and that the contacts are 
rotatable to bring the recesses out of register with 
the contacts. 

ERIK GEORG HJARPE. 
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