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PSTON CYLNDER APPARATUS 
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(C. 12-40) 8 Claims. 

This invention relates to a novel and wery use 
ful pneumatic rod actuating apparatus, wherein 
a piston actuated rod may be forced outwardly 
at one end of a cylinder against a stop of any 
type whereupon, automatically within the cyl 
inder, a lock is brought into operation which 
maintains the rod in its outermost position and 
prevents any return thereof, which, without such 
lock would be possible upon a pressure greater 
than yielding fluid pressure against a piston 
within the cylinder operatively connected with 
the rod, or upon a Sufficient diminution of Such 
preSSure. 
With my invention, positive clamping may be 

obtained by the use of fluid pressure, or a pre 
selected stopping of the pressure actuated rod 
obtained Without variations or uncertainties be 
cause of variations in the fluid pressure used. 
Also with my invention, a release and return of 
the rod to its initial position is automatically ac 
complished by reversing the flow of fluid pres 
Sure. It is an object and purpose of the present 
invention to provide an apparatus of the char 
acter described which is particularly effective for 
the purposes for which it has been designed, 
sturdy and not liable to get out of order, and 
which may be economically produced. 
An understanding of the invention may be had 

from the following description, taken in connec 
tion with the accompanying drawing, in which, 

Fig. 1 is a longitudinal vertical section through 
the piston cylinder apparatus of my invention, 
With the piston at substantially one extreme of 
its movement. 

Fig. 2 is a similar section showing the piston 
in another position, substantially at the opposite 
extreme of its movement. 

Fig. 3 is a horizontal vertical section substan 
tially on the plane of line 3-3 of Fig. 2 and 

Fig. 4 is an enlarged elevation of the split 
locking nut which is automatically moved to op 
erative position upon the outward movement of 
the piston rod to a predetermined position. 

Like reference characters refer to like parts in 
the different figures of the drawing. 
A cylinder , shown horizontally located, is 

closed at one end by a circular plate 2 and at 
the other end by a head 3. Pipes indicated at 4 
and 5 connected with the parts 2 and 3, respec 
tively, are for the conduction into and exhaust 
out of the cylinder at opposite ends thereof of 
fluid pressure, said pipes being adapted to carry 
a pressure fluid which in practice, preferably, will 
be compressed air. 
A rod 6 extends centrally through the head 3 

5 

) 

30 

35 

40 

45 

2 
and at its inner end portion is axially bored for 
a distance into which the free end portion of 
an axially located rod 7 extends and is guided. 
The rod 7 is securely connected to the cylinder 
closure 2, extends the full length of the cylinder 
and beyond the outer side of the head 3 and, for 
the major portion of its length from its free end 
toward but short of its opposite end, is formed 
with a consecutive series of annular grooves 8, 
producing serrated annular ribs preferably, of 
the type and form best shown in Fig. 2. 
The rod 6 at its inner end is equipped with a 

head 9. Around the rod between said head 9 
and the head 3 a piston 0 is located, sufficiently 
ioose upon the rod that it may have a relative 
movement with respect thereto, from a position 
as in Fig. 1 against the head 9 to other posi 
tions, one shown in Fig. 2, away from said head. 
The piston in practice is made of two back to 
back cup leathers, the outer flanges of which bear 
against the inner sides of the cylinder , while 
the web portions or bottoms of such cup leathers, 
at the central opening therein through which 
the rod 6 passes, are Snug against the rod, the 
piston permitting substantially no passage of 
compressed air from one side thereof to the 
Other. 
At what may be termed the inner side of 

the piston, a housing of sheet or flat metal is 
permanently secured. It comprises three sec 
tions, a larger diameter section flanged at its 
free end for screws to pass through the piston 
and through said flange to connect the housing 
to the piston, an intermediate conical section 
2 and an inner end section 3 of circular cross 
section of lesser diameter which, at its free end, 
is provided with an inturned annular flange 
against which one end of a flat wire coiled comi 
pression spring 4 seats. The rod T passes 
through the described housing and is surrounded 
at its grooved portion 8 by the spring 4, which 
is a compression spring of relatively heavy 
Strength. 
The opposite end of the spring 4 bears against 

a Split or divided nut having two half circular 
Segments 5, the adjacent ends of which when 
together provide a substantially circular ring, 
but which are normally separated from each 
other. Rods 6 as shown in Fig. 4 extend from 
the end portions of one of the parts f 5 to the 
adjacent end portions of the other part with 
Coiled compression springs T of light strength 
around the rods which, when free to do so, sepa 
rate the two parts 5 from each other as in Fig. 4. 
The exterior diameter of the divided nut, when 
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the two parts are brought together, is substan 
tially the same as the interior diameter of the 
section 3 of the housing described, so that when 
located in such section f3, the two parts of the 
nut 5 are forced toward each other, compressing 
the springs and engaging the grooves 8 on 
the rods T, the interior opening through the split 
nut being grooved complementary to the grooves 
8. Therefore, when the nut is in the described 
position shown in Fig. 2, it has a holding or lock 
ing engagement therewith. 
Between the outer side of the head and 

the adjacent side of the parts 5 of the split 
or divided nut a plurality of balls 8 are located. 
The head 9 and the adjacent side of the parts 
5, at their outer portions, diverge from each 

other as shown. 
With the parts as shown in Fig. 1, the two 

parts 5 of the split nut are separated by the 
springs T, and the balls 8 are forced outwardly 
so as to bear against the inner sides of the Section 

of the housing. On introducing compressed 
air or an equivalent pressure fluid through the 
pipe 4, the pressure will force the piston O from 
the position shown in Fig. 1 toward that shown 
in Fig. 2 the piston moving away from the head 
9 and moving the housing with it. The balls 
being held between the head 9 on the rod 6 
and the parts 5 of the split nut will move rela 
tively to the housing so as to engage against the 
conical section 2, and will be forced inwardly 
toward each other until the smaller diameter 
section 3 is reached, whereupon the parts S will 
be forced toward each other, overcoming springs 

7 when said parts enter the section 3 of the 
housing and bringing the serrated teeth at the 
sides of the opening through the nut into firm 
connection with the serrated grooves 8 on the 
rod . 
During this movement the rod 6 will be moved 

outwardly until it is stopped either at a pre 
selected outer position or until it comes up against 
material which is to be clamped between the outer 
end of the rod and abutment. Thereupon, the 
piston and the housing will continue movement 
until the nut parts 5 engage with the teeth and 
grooves 8 of the rod . The compressed air or 
other fluid pressure will maintain the parts in 
the position shown in Fig. 2, and it is apparent 
that with said parts 5 of the nut, held against 
outward movement, and with the balls 8 be 
tween them and the head 9, any stopping of the 
rod 6, regardless of pressure against it tending 
to return it, will be withstood until the com 
pressed air pressure against the piston is reduced 
to less than the expansive force of the spring 
f4. Thus any clamping or other pressure of the 
rod 6 against what is may be pressed will not 
vary, should compressed air pressure through the 
pipe 4 into the cylinder change in amount. 
On releasing or exhausting the air, controlled 

by a suitable valve connected with the pipe 4, 
and the pressure being reduced around the hous 
ing and against the adjacent side of the piston 
to atmospheric pressure, spring 4 returns the 
piston and housing to the position relative to 
the head 9 in Fig. 1. Either by manual pressure 
against the outer end of the rod 6, or by fluid 
pressure introduced into the cylinder through the 
pipe 5, the piston may be moved back in the 
cylinder, carrying rod 6 with it, to the initial 
position shown in Fig. 1. 
The apparatus described mounted, upon a suit 

able base support, may be used to clamp an arti 
cle between a clamping head at the outer end 
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4. 
of the rod 6 and an abutment. The rod 6 will 
be moved out rapidly until the article to be 
clamped, located against such abutment is en 
gaged by a clamping head on such rod 6, after 
which, leaving the pneumatic pressure on through 
the pipe 4, the clamp will be locked with the 
parts 5 shown in the position in Fig. 2. The re 
lease is by exhausting the fluid pressure through 
the pipe 4, and the return is by moving the rod 
6 back either by hand or by pneumatic pressure 
through the pipe 5. Also such device may be used 
in drilling holes in material to either preselected 
depths, or through material, stopping the drill 
Very shortly after they have passed through Such 
material. In such case the rod 6 through co 
Operating stops on it and on an affixed stop 
means, against which the cooperating stops come, 
will be stopped at a predetermined position and 
may have secured to it at its outer end portion, 
a drill head or unit movable with it and there 
fore stopped when the drill has penetrated a 
preselected desired amount. 
There are many other uses to which the ap 

paratus may be put, which will occur to those 
skilled in the art, and the invention is to compre 
hend all forms of structure accomplishing the 
same results, however used, by substantially the 
same means, using structure Within the scope of 
the claims appended, which define the invention. 

I claim: 
1. In a structure as described, a cylinder, end 

members closing the ends of the cylinder, a rod 
slidably mounted and passing through one of said 
ends of the cylinder, having a head at its inner 
end, means for conducting fluid pressure into the 
cylinder at its opposite end, a piston on said rod 
mounted thereon for movement lengthwise of the 
rod from said head to a position away from the 
head, a fixed rod secured to the other end of the 
piston, said first mentioned rod having an axial 
boring therein into which said fixed rod extends 
and is guided, a housing secured to said piston 
at a side thereof, located around said fixed rod 
and around the head of the first mentioned rod, 
a member within said housing, said fixed rod 
and said member having interengaging means 
for connecting them together against movement 
with respect to each other in one position of 
said member, means normally maintaining said 
member out of engagement With Said fixed rod, 
and means automatically operated by movement 
of said housing When said piston is moved away 
from the head on the first rod to connect said 
member with said fixed rod. 

2. In a structure as described, a cylinder, ends 
closing the ends of the cylinder, a rod slidably 
passing through one end closure of the cylinder 
and at its inner end having a head, said rod 
from its inner end having an axial elongated 
boring, a fixed rod permanently secured to the 
Opposite end of the cylinder extending into said 
boring in the first rod, a piston on said first rod 
adapted, in one position, to come against said 
head on the first rod and mounted on the rod 
for movement away from said head, means 
mounted adjacent Said fixed rod disengaged 
therefrom when said piston and head on said 
first rod are against each other, said means bear 
ing against said head to move said first rod longi 
tudinally when free of the second rod, and 
adapted to be moved into fixed engagement 
therewith, and means connected to said piston, 
movable with it, engaging against and operating 
Said first mentioned means into fixed engagement 
with Said fixed rod when said piston is moved 
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away from said head thereby fixing Said means 
against movement to move said first mentioned 
rod longitudinally. 

3. In a structure as described, a cylinder, end 
closures for the ends of the cylinder, a rod hav 
ing an axial boring from its inner end length 
wise thereof slidably passing through one end 
closure of the cylinder, said rod at its inner end 
having a head, a piston on said rod movable 
lengthwise thereof from a position against Said 
head to a position away therefrom, a housing 
secured to one side of the piston surrounding Said 
head and extending toward the end of the cylin 
der to which the fixed rod is secured, said rod 
being telescopically received in the boring of the 
first rod and from its free end for the major 
portion of its length having a consecutive series 
of closely spaced projections thereon, a split, 
plural part nut surrounding said fixed rod located 
within the housing, spring means acting to nor 
mally separate the parts of the split nut and 
disengage it from said projections on the fixed 
rod, said nut Surrounding the fixed rod and at 
its inner side having projections adapted to en 
gage the projections on the fixed rod, a compres 
sion spring between said nut and the Outer end 
of the housing, and a series of balls between 
the outer side of said head and the adjacent side 
of said split nut, said housing having its greatest 
cross section at and adjacent the piston in which 
it is connected, and having a decreased diameter 
away therefrom, such decreased diameter of the 
housing being substantially equal interiorly to 
the exterior diameter of the split nut when it is 
in engagement With the projections. On Said fixed 
rod. 

4. A structure as defined in claim 3, said hous 
ing having a cylindrical Section of largest diam 
eter at the end thereof connected with the piston, 
an intermediate section having a progressively 
decreasing diameter from Said first Section, and 
an opposite end cylindrical section farthest away 
from Said piston, the interior diameter of said 
last Section being substantially equal to the exte 
rior diameter of the Split nut When closed and 
engaged with the fixed rod. 

5. A structure as defined in claim 3, the adja 
cent sides of the head and split nut converging 
inwardly toward each other and against which 
converging sides said balls are adapted to bear, 
and means for introducing and exhausting a 
pressure fluid into the cylinder at opposite ends 
thereof. 

6. In a structure as described, a cylinder, end 
closures for the ends of the cylinder, a rod have 
ing a head at its inner end slidably passing 
through one end closure of the cylinder, said 
rod from its inner end, and beyond the end of 
the cylinder through which it passes, having an 
axial boring, a fixed rod Secured to the other 
end closure of the cylinder telescopically received 
within Said boring and extending through the 
end of the cylinder through which said first rod 
passes, said rod from its free end for the major 
portion of its length having a plurality of suc 
cessive closely spaced grooves and alternate teeth 
therea round, a piston on the first mentioned rod 
movable lengthwise thereof adapted in one posi 
tion to engage against said head, a hollow hous 
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ing secured to said piston, surrounding said head 
and extending toward the end of the cylinder to 
Which the fixed rod is secured, said housing being 
of a larger diameter where attached to the piston 
than at its opposite end, a split nut comprising 
a plurality of connected parts surrounding said 
rod and located within the housing, spring means 
normally separating said parts of the split nut 
from each other, said parts of the nut around 
said rod having grooves and teeth therein similar 
to those around said rod, a coiled compression 
Spring between said split nut and the outer end 
of the housing, and a series of balls within the 
housing between the outer side of said head and 
the adjacent side of said split nut. 

7. A structure as defined in claim 6, and a 
conduit for carrying and exhausting compressed 
air into the cylinder at the side of the piston 
at which the housing is located, the interior 
diameter of the larger end portion of said hous 
ing being greater than the exterior diameter of 
Said nut when the parts thereof are separated, 
and the interior diameter of the free end portion 
of said housing being substantially equal to the 
exterior diameter of said split nut when the parts 
thereof are together, adjacent sides of said head 
and said parts of the fixed nut converging in 
Wardly toward each other and against which side 
Said balls are located. 

8. In a structure as described, a cylinder hav 
ing end closures, a rod slidably passing through 
One end closure of the cylinder, said rod being 
axially bored from its inner end lengthwise there 
of, a fixed rod secured to the opposite end of 
the cylinder telescopically received in the first 
rod, a piston in said cylinder movable lengthwise 
of and upon the first rod, means limiting the 
movement of the piston toward the inner end of 
Said first rod, means for entering pressure fluid 
at the end of the cylinder to which the fixed rod 
is connected to move said piston, means con 
nected to Said piston operatively engaging the 
inner end of said first rod to move said rod out 
Wardly on entrance of pressure fluid into the 
cylinder, said last mentioned means including a 
yielding coiled compression spring which is com 
pressed in length upon resistance being encoun 
tered to outward movement by the first rod, 
whereupon said piston will move lengthwise of 
Said first rod away from the inner end thereof, 
and means operated by said last mentioned means 
and actuated thereby to connect it with said 
fixed rod after said piston has moved lengthwise 
of the first rod a predetermined distance locking 
Said first rod moving means against movement. 

STANLEY MICHALAK. 
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