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This invention relates to a piston rod actuat 
ing mechanism designed to provide an addition 
all force on the piston rod during a part of the 
movement of the rod at the beginning of the for 
ward and at the end of the return stroke. Such 
a mechanism is especially useful for Operating 
devices such as valves, sluice gates, presses, 
mechanisms for effecting opening and closing 
movement, reciprocating drive mechanisms and 
the like, where larger forces are required at the 
beginning of the forward and at the end of the 
return stroke, whereas, during the remaining 
part of the strokes, a Smaller force is Sufficient 
to operate the device. 

If a device of customary design is used in cases 
just mentioned, piston, cylinder and the aSSO 
ciated elements for supplying and controlling 
the pressure fluid must necessarily be designed 
for the larger force. This means that the cyl 
inder structure and the aSSociated Supplying and 
control means are not economically made use of 
during the remaining part of the cycle of oper 
ation, 

It is a broad object of the invention to attain 
an economic operation with actuating devices of 
the type described by providing means capable 
of producing an additional force at the begin 
ning of the forward and at the end of the re 
turn stroke of a reciprocating mechanism. 

It is a specific object of the present invention 
to improve a device comprising a Small Working 
piston cooperating with a relatively movable pis 
ton of larger diameter by providing means 
whereby the larger piston is acting at the begin 
ning of the forward and the end of the return 
stroke. 

In a broad aspect of the invention I contem 
plate a device operating on fluid pressure and 
comprising two pistons of different diameter, 
movable in fluid-tight cylinder portions of cor 
responding diameterS, the piston of Smaller di 
ameter being secured to a piston rod with the 
piston of larger diameter in relatively sliding 
engagement thereto, fluid pressure conducting 
and controlling means to expose the faces of 
both pistons to the pressure fluid in a predeter 
mined order, and means providing operative en 
gagement of the larger piston With the piston 
rod during a part of the forward and of the re 
turn stroke of the smaller piston. 
By my invention, I am enabled economically 

to produce larger acting forces at the beginning 
of the forward and at the end of the return 
stroke by using a device generally designed for 
smaller acting forces and, therefore, making 
more economic use of the fluid pressure medium. 
For the purpose of illustrating the invention, 

reference will now be had to the accompanying 
drawings showing an exemplary physical embod 
iment of the invention: 
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Fig. 1 is an elevation of the device showing 
the relative longitudinal proportion of the two 
portions of a cylinder intended for a specific 
purpose, for instance the operation of presses; 

Fig. 2 is a sectional view along the longitudi 
nal axis of the cylinder and showing in enlarged 
scale the lower portion of the devices shown in 
Fig. 1; 

Fig. 3 is a cross-section through the larger 
piston in Fig. 2 along the lines 3-3; 

Fig. 4 is a sectional view similar to that of 
Fig 2, but showing only the left portion of the 
device. It pictures the larger piston in its up 
per position and the smaller piston just prior to 
disengaging itself from the larger piston (full 
lines), and furthermore the Smaller piston some 
time after disengaging itself from the larger pis 
tion (dash-dotted lines); 

Fig. 5 is a sectional view transversely through 
the larger piston along the lines 5-5 of Fig. 4; 

Fig. 6 is a sectional view similar to that of 
Fig. 4. but indicating the pistons in their lowest 
position and showing a modified larger piston; 
and h 

Fig. 7 is a sectional view similar to that of Fig. 
6, showing another modification. 
According to Fig. 1, the cylinder structure 

comprises a long portion 2 of relatively smaller 
diameter and a short portion 3 of larger diam 
eter. . Where both cylinder portions merge, a 
shoulder 4, Fig. 2 is formed. The com 
bined cylinder structure is closed at its low 
er end by a cover 15 having an opening 16 con 
nected with a directional control valve (not 
shown) of suitable design as known in the art, 
through a fluid conducting pipe line 7. The 
portion of the cover 5 through which the piston 
rod 8 extends is sealed by a stuffing box 9. An 
adjustable shoulder ring 20 is provided which is 
Supported by the cover 5, f. i., by means of 
threads. It Will be noted that the stuffing box 9 
forms a detachable unit permitting convenient 
removal when it is desired to adjust the shoulder 
ring 20 which limits the downward movement 
of the piston. 
The long cylinder portion f2 is closed at its 

top by a cover 21 having an opening 22 which 
is connected by a pipe line 23 with the previ 
ously mentioned directional control valve (not 
shown). It will be understood that in operating 
the device the flow of pressure fluid is controlled 
in such a manner that fluid is admitted to the 
opening 6 while fluid is discharged through the 
Opposite opening 22, or vice versa. 
The combined cylinder structure rests upon a 

pedestal 24 securely held on its foundation by 
boltS 25. 
The piston rod 8 of suitable length is com 

posed of a relatively short end portion 26 of re 
duced diameter and of a longer portion 27 of 



2 
larger diameter extending through the stuffing 
box 9 in the bottom cover 5. At the point 
where the two rod portions merge, a shoulder 28 
is formed, the purpose of Which Will be described 
later. A piston 29 of a diameter corresponding 
to the bore of the cylinder portion 2 is fastened 
to the free end of the reduced portion 26 of the 
piston rod 18. Furthermore, a piston structure 
30 having a portion 3 the outer diameter of 
which fits the bore of the Shorter cylinder por 
tion f3 is slidably carried by the piston rod 8. 
The bore of the larger piston 3 has a diameter 
to slidably receive the piston rod portion 27 of 
larger diameter. 

Fig. 2 shows both pistons 29 and 3 in their 
lowest position. From the structure so far de 
scribed it will be understood that the larger pis 
ton 3 may move only a relatively short distance, 
while the smaller piston 29 is capable of moving 
an additional distance because of the sliding Sup 
port of the larger piston 3 on the rod portion 27. 
The larger piston 3 is intended to exert an ad 

10 

ditional force on the piston rod 8 and will now 
be more suitably designated as auxiliary piston, 
whereas the smaller piston 29 may be called the 
main piston. 
The auxiliary piston 3 is provided with bor 

ings 32, six borings being provided as shown in 
Fig. 3, said borings 32 extending from the outer 
diameter of the piston inwardly and opening 
into an enlarged inner housing 33 formed around 
the piston bore and receiving coupling blocks 34. 
The coupling blocks 34 are controlled in their 
movement by control plungers 35 connected there 
to and sliding within the borings 32, said con 
trol plungers 35 carrying at their outer ends 
latching bolts 36. 

Referring to Fig. 3, it will be seen that the 
coupling blocks 34 have the conformation of 
segments supplementing each other to a coupling 
ring when the coupling and latching units, each 
comprising a coupling block 34, a control plunger 
35 and a latching bolt 36, are in their inward 
position. Furthermore, the overall dimension of 
such a coupling and latching unit is determined 
by the distance from the periphery of the auxil 
iary piston 3 f to the reduced piston rod portion 
26. Fig. 4 shows that at a place opposite the 
latching bolts 36, when the auxiliary piston 3 
is in its highest position, latch recesses 37 are 
provided in the surrounding cylinder wall, to 
receive the latching bolts 36. 
These coupling and latching units each com 

prising a coupling block 34, a control plunger 
35 and a latching bolt 36 form an important fea 
ture of the present invention as they are also in 
tended to support the auxiliary piston 3 in its 
upper position, thereby holding same in its ini 
tial operating position for the later part of the 
return stroke. While this is a preferred em 
bodiment, it should be understood that other 
suitable means, f. i., spring support or the like 
may serve the same purpose. In the structure 
shown in the drawings, the aforementioned Coll 
pling and latching units also control the oper 
ation of the coupling blocks 34, the action of 
which will now be described. 
The coupling blocks 34 are arranged within 

the housing 33. They have a radial extension 
that allows them to move Out of an engaging 
position with the piston rod portion 26 in front 
of the shoulder 28 into an inactive position 
wherein the piston rod portion 27 may move past 
them. Furthermore, the control plungers 35 
are able to retract the coupling blocks only if the 
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2,329,044 
outwardly disposed latching bolts 36 are per 
mitted to project beyond the periphery of the 
piston 3 into the latch recesses 37, as shown 
in Fig. 4. It will be understood that the height 
of the inner housing 33 is sufficient to permit 
sliding movement of the coupling blocks 34 there 
in and, as result of their dimensioning, by-pass 
of pressure fluid around them. It will now be 
understood that the auxiliary piston 3 when in 
the position shown in Fig. 2 will act through 
the main piston on the piston rod f 8 upon ad 
mission of fluid pressure through the opening 6 
in the bottom cover 5. Similarly, coupling to 
the piston rod 8 will be effected upon further 
downward movement of the auxiliary piston 3 
Out of its latching position shown in Fig. 4. 
Disengagement of the latching bolts 36 out of 

the position shown in Fig. 4 is effected during 
the beginning of the downward movement of the 
auxiliary piston 3 as a result of the outwardly 
and upwardly tapered peripheral faces 38 of the 
latching bolts 36. In addition to the inclined 
bolt faces 38, pressure fluid ducts 39 leading to 
the bottom of the latch recesses 37 may be pro 
vided. By controlling the admission of fluid 
preSSure, as later described in detail, the latch 
ing bolts 36 may be aided in thier retracting 
movement. It will be obvious that both latch 
releasing means may be provided or any one of 
them alone to effect release of the latching bolts 
36 at the proper time. 
According to Figures 2 to 5, the inner housing 

33 is provided approximately in the transverse 
Center of the piston 3. This position is imma 
terial and the coupling and latching units may 
be placed nearer to the top or bottom face of 
the auxiliary piston 3 as Figures 6 and 7, re 
Spectively, show. The latch recesses 37 may be 
of a circumferential extension just sufficient to 
receive the latching bolts 36, as more clearly 
shown in Figures 2, 4, 5 and 7 and in such a case 
piston rings 40 on the circumferential face of 
the auxiliary piston 3 may be provided above 
and below the latching bolts 36. According to 
Fig. 6 the individual latch recesses 37 of the other 
figures are replaced by a circumferential groove 
4 preventing the passage of expansible piston 
rings which therefore are arranged only below 
the coupling and latching units. 

Fig. 7 shows a modified structure of the cou 
pling and latching units, each of which consists 
of a latching bolt 42 carrying the coupling block 
34 urged outwardly by a spring 43. It may be 
noted that the tapered engaging portion 44 of 
the bolt extends only partly over the peripheral 
face from the top of the bolt, thereby substan 
tially reducing the size of the latch recesses 37. 
The piston rings on the auxiliary piston 3 are 
disposed above the latching bolts 42 and slide 
over the latch recesses 37 during the upward 
movement of the piston, this being permitted by 
the relatively small size of the latch recesses 37. 
Of the piston structure 30 shown in Fig. 2, only 

the auxiliary piston 3 has been mentioned. It 
will be noted that a hollow hub-like portion 45 
projects from the side of the auxiliary piston fac 
ing the main piston 29. The hub portion 45 is of 
a diameter substantially that of the main piston 
29 and carries on its end portion sealing rings 
46. The height of the hub portion 45 is so chosen, 
that the Sealing rings 46 are still disposed within 
the cylinder portion 2 when the auxiliary piston 
is in its lowest position whereby a fluid-tight 
chamber 47 is formed. The purpose of this 
chamber 47 will be described later. 
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In order to effect movement of the pistons 29 

and 3 in the manner previously mentioned, the 
admission and discharge of fluid must be con 
trolled in a predetermined order. Reference will 
now be made to Fig. 2 for a better understanding 
of the fluid control means. 

Pressure fluid is admitted or fluid discharged 
in accordance with the operation of the device to 
or from the bottom of the auxiliary piston 3 
through the pipeline Connecting with the open 
ing ? 6. Holes 48 which traverse the top and bot 
tom walls of the inner housing 33 provide a com 
municating passage from the bottom side of the 
auxiliary piston 3 to the bottom side of the main 
piston 29 and to the inward faces of the control 
plungers 35. It will be noted that, when pressure 
fluid is admitted through opening 6, a force is 
exerted on the control plungers 35 which tends 
to move them outwardly. 
The cylinder chamber 2 in front of the main 

piston 29 has its cover 2 the opening 22 forming 
the outlet of the pipe 23 in which the flow of liq 
uid is controlled by the previously mentioned di 
rectional control valve (not shown). - 
The latch recesses 37 are connected by pipe 

lines 39 with the cylinder 2 through ports 49 at 
a point just above the main pistOn 29 when the 
same is at the beginning or at the end of its lone 
travel as shown in Fig. 4. 
The chamber 47 is connected through port 

50-arranged at a place so that it will never be 
covered during operation-pipes 62, 5 and 52, 
check valve 53 and pipe 54 with the cylinder 2 
through port 55. The position of the port 55 is 
not critical as the port serves solely as outlet 
for fluid during the upward movement of the 
auxiliary piston 3, it being only necessary that 
the port 55 be located in front of the main pis 
ton 29 when the same is in a position according 
to the position shown in full lines in Fig. 4. The 
check valve 53 permits fluid to flow only into the cylinder 2. 
Between the pipe portions 5 and 52, a pipe 56 
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is branched off to lead into the cylinder 2 at 
port. 57. This port 57 is preferably spaced from 
the portS 49 so that the main piston, on the re 
turn stroke, first uncovers ports 49 and admits 
pressure fluid through pipes 39 to the outer side 
of the control plungers 35 to effect release of the 
latching bolts 36 and coupling of the coupling 
blocks 34 to the auxiliary piston 3, before pres 50 
sure fluid is fed through port 57 and pipes 56, , 
5 and 62 and port 50 into chamber 47 to act 
on the auxiliary piston 3. 
The operation of the device will noW be de 

scribed: When the pistons 29 and 3 are in the 
position shown in Fig. 2, fluid pressure is fed 
through opening 6 and the pipe line 7 connect 
ed thereto. The holes 48 crossing the inner hous 
ing 33 within the auxiliary piston 3 convey pres 
Sure fluid also into the inner hub chamber 58 to 
act on the main piston. 29. Pressure fluid with 
in the inner housing 33 urges the control plung 
ers 35 outwardly. As a result of the pressure of 
the pressure fluid the auxiliary piston 3 is forced 
against the main piston 29 fixed to the piston 
rod 8 and both pistons move in unison upwardly 
until the auxiliary piston 3 is arrested by the 
shoulder 4, Fig. 4, whereupon the main piston 
29 continues its travel (see dash-dotted outline 
of the main piston 29). During the initial up 
ward movement the coupling blocks 34 do not 
actually serve as a coupling as the auxiliary pis 
ton 3 acts on the main piston. However, as soon 
as the latching bolts 36 project into the latch 
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3 
recesses 37 moved radially outward by the fluid 
pressure within the housing 33, the coupling 
blocks 34 move out of their coupling position and 
permit the main piston 29 to continue its move 
ment alone. 
During the upward movement discharge of fluid 

is permitted from the opposite sides of both pis 
tons through the top cover 2 by means of the 
opening 22, the side of the auxiliary piston 3 
facing the chamber 47 being considered the Op 
posite side thereof. It will be noted that fluid in 
the chamber 47 escapes partly through pipes 39, 
partly through the port 50, pipes 62, 5, 56, 52, 54 
and outlet ports 57 and 55 into the upper cylin 
der portion 12 and thence through opening 22. 
When the ports 49 and 57 are covered, port 57 
having been covered before the auxiliary piston 
reaches its uppermost position, the additional pipe 
line 52 and 54 still provides an avenue of escape 
through the check valve 53 to port 55. Although 
the pipe lines 39 and 56 permit the discharge of 
fluid aside of pipeline 52 and 54, they are rather 
intended for controlling the flow of fluid for the 
return movement of the auxiliary piston 3. . 
In order to effect return movement of the 

piston rod (8, the flow of fluid is reversed, pres 
sure fluid entering through the opening 22 in 
the top cover 2 and discharge of fluid being 
permitted through the holes 48 and the opening 
6 in the bottom cover 5. The first part of the 

return stroke will be performed by the main 
piston 29 alone. During its further travel the 
main piston 29 will uncover first port 55, but 
a flow of pressure fluid is prevented by check 
valve 53. Subsequently the ports 49 of pipe lines 
39 will be uncovered permitting the pressure 
fluid to act on the latching bolts 36, forcing 
them out of the latch recesses 3 as soon as 
this movement is allowed by the reduced diam 
eter of the short portion 26 of the piston rod 
8. 
The released auxiliary piston 3 will then start 

moving downwards. The vacuum created there 
by effects a sucking of fluid through pipe 59 and 
60 over a check valve 6 and through the port 
50, the check valve preventing flow of fluid in 
the reverse direction. The provision of said ad 
ditional means is not considered essential. Pipe 
60 is connected to a (pressureless) oil storage 
tank (not shown) known in the art. 

Shortly after uncovering the ports 49 the main 
piston 29 will pass the ports 57 permitting a 
flow of pressure fluid into the chamber 47 to 
act on the auxiliary piston 3?. Inasmuch as 
the disengaging movement of the latching bolts 
36 and the concomitant movement of the control 
plungers 35 and the coupling blocks 34 has 
brought the latter into coupling position, the 
auxiliary piston 3 will engage the piston rod 
8 at the shoulder 28 by means of said coupling 

blocks 34 during its continued downward move 
ment, acting again in unison with the main pis 
ton 29. 

It Will be seen that during common movement 
of both pistons 29 and 3 the angular position 
of the auxiliary piston 31 must be preserved to 
ensure engagement of the latching bolts 36 in 
the latch recesses 37. To preserve alignment of 
the latching means, the terminal face of the 
hub portion 45 is provided with guiding pins 63 
engaging in corresponding recesses 64 within the 
abutting faces of the main piston. 29. It will 
be understood that the angular position of the 
main piston 29 relative to the auxiliary piston 
does not change during the independent move 



4 
ment of the main piston as result of the usual 
connection between the piston rod 27 and the 
mechanism to be operated thereby. The aligning 
means may be omitted when the latching re 
cesses are formed by a circumferential groove 4 
as shown in Fig. 6. 

I have made reference generally to fluid as 
the driving medium, as the device may be oper 
ated by gaseous as well as liquid media. Anyone 
skilled in the art will understand thát the longi 
tudinal dimensions of the cylinder portion and 
the proportional sizes of the pistons serve only 
as exemplary illustrations, and may be changed 
to suit the intended purpose. I am also aware 
that various changes may be made in the means 
controlling the flow of fluid and in the means 
coupling the auxiliary piston to the piston rod 
at the beginning of one stroke and at the end 
of the other stroke to produce a greater acting 
force by the piston rod, without departing from 
the Spirit of my invention, and I desire there 
fore to claim the invention broadly, limited only 
by the Scope of the appended claims. 
What I claim is: 
1. A device adapted to actuate valves, sluice 

gates, presses, opening and closing apparatus, 
forward and backward motion mechanisms and 
the like, said device including a combination of 
tWO pistons of different size arranged in corre 
sponding cylinder portions and of which the 
larger piston is capable of relative movement 
with respect to a piston rod carrying the smaller 
piston in fixed relation, the arrangement being 
such that the larger piston transmits an addi 
tional actuating force to the piston cd at the 
initial part of the forward stroke of the smaller 
piston, latching bolts slidably carried by said 
larger piston and driven into coupling engage 
ment with the piston rod near the end of the 
return stroke of said Smaller piston, and fluid 
conducting and controlling means feeding pres 
sure fluid first to one side of both pistons while 
permitting the fluid to be discharged from the 
Opposite side of the smaller piston to elect for 
Ward movement of both pistons all then feed 
ing pressure fluid to the opposite side of the 
Smaller piston and Subsequently to that of the 
larger piston winile permitting the fluid to be 
discharged at the Other side of tine larger pis 
ton, said iatching bolts engaging with the cylin 
der wall and being adapted to hold tine larger 
piston in the end position of its forward move 
ment and to release the same upon feeding of 
pressure fluid to effect return movement thereof. 

2. In a device of the type adapted to produce 
a larger force at the beginning of the movement 
of two pistons of difierent size enclosed in cor 
responding cylinder portions, the larger of said 
pistons being foatingly mounted on a piston rod 
having the Smaller piston fixedly secured thereto 
and being adapted to traillsmit an additional 
force to the piston rod during the initial part 
of the movement of the Smaller piston, latching 
neans carried by said larger piston and forced 
into engagement With the surrounding cylinder 
Wall, and fluid conducting and controlling means 
permilling Ui feeding and of discharging pressure 
fluid in a uredietcl'r:hined O'dier to erfect move 
melt of both pistons in both longitudinal direc 
tions, saidi lüütilling means having a releasable 
latching engagement With the adjacent cylinder 
wall at the end of the forward movement of Said 
larger piston and including means providing 
positive engagement with the piston rod when 
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the latching means are out of latching engage 
ment with the cylinder wall. 

3. In a device of the type adapted to produce 
a larger force at the beginning of the movement 

I of two pistons of different size enclosed in cor 
responding cylinder portions, the larger of said 
pistons being floatingly mounted on a piston rod 
having the Smaller piston fixedly secured thereto 
and being adapted to transmit an additional 
force to the piston rod during the initial part 
of the movement of the smaller piston, latching 
means carried by said larger piston and forced 
into engagement with the surrounding cylinder 
wall, and fluid conducting and controlling means 
permitting of feeding and of discharging pressure 
fluid in a predetermined order to effect move 
ment of both pistons in both longitudinal direc 
tions, said latching means having a releasable 
latching engagement with the adjacent cylinder 
wall at the end of the forward movement of said 
larger piston and including means providing 
positive engagement with the piston rod when 
the latching means are out of latching engage 
ment with the cylinder wall, and guiding means 
carried by the Smaller piston and co-operating 
with companion means carried by the larger 
piston being provided to align the larger piston 
by engagement with the non-rotatable smaller 
piston for proper engagement of the latching 
means with recesses in the cylinder wall. 

4. A device as claimed in claim 2 wherein the 
latching means comprise plungers slidably ar 
ranged within the said larger piston, said plung 
ers having their ends adjacent to the cylinder 
wall cut off at an angle such that a gradual en 
gagement and disengagement with recesses in 
the cylinder wall is effected, and said plungers 
carrying coupling blocks at their opposite ends 
engaging a shoulder of the piston rod when said 
plungers are Out of engagement with said re 
CeSSeS. 

5. A device as claimed in claim 2, wherein the 
latching means comprise plunge's cooperating 
with recesses in the cylinder Wall to hold the said 
larger piston in position at the end of its forward 
movement and having, at their ends adjacent 
to the piston rod, blocks coupling said larger 
piston to the piston rod for the return movement 
of Said larger piston, Said plungers being forced 
into latching position by pressure liquid driving 
the smaller piston and being released upon dis 
charge of Said pressure liquid to couple the larger 
piston to the piston rod. 

6. A device as claimed in claim 2 wherein the 
latching means comprise plungers slidably ar 
ranged within the Said larger piston, said plung 
ers having their ends adjacent to the cylinder 
wall cut off at an angle Such that a gradual en 
in engagement with the said hub member, and 
gagement and disengagement with recesses in 
the cylinder Wall is effected, and said plungers 
carrying coupling blocks at their opposite ends 
engaging a shoulder of the piston rod when said 
plungers are out of engagement with said re 
cesses, and wherein spring means are provided 
to force said plungers into latching engagement 
With the cylinder wall, said plungers being forced 
out of latching engagement by the initial return 
movement of the larger piston. 

7. A device comprising in combination a larger 
and a Smaller piston moving in cylinder portions 
of corresponding diameters, said smaller piston 
being fixed to a piston rod carrying the larger 
piston in sliding engagement, the movement of 
said larger piston being limited in its cylinder 
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portion to a part of that of the smaller piston, 
means for coupling the larger piston to the pis 
ton rod for the return movement of said larger 
piston, Incans for alternately feeding and dis 
charging pressure fluid to and from opposite sides 
of the pistons, respectively, said means including 
external pipe lines connecting a chamber on the 
side of the larger piston adjacent to the smaller 
piston. With the cylinder portion in front of the 
Smaller piston. - 

8. A device comprising a larger and a smaller 
piston in cylinder portions of suitable diameters, 
a piston rod having the Smaller piston Secured 
thereto and carrying the larger piston in sliding 
engagement therewith, Said larger piston having 
limited movement in respect to the Smaller pis 
ton and cooperating with means coupling said 
larger piston to the piston rod during a part of 
the return movement of the larger piston, a 
hollow cylindrical hub member of the larger pis 
ton extending into the cylinder portion of the 
Smaller piston and defining an Outer chamber 
and an inner chamber separated by said hub, 
fluid feeding and discharging means determin 
ing the flow of fluid to and from Opposite Sides 
of the piston aSSembly, means passing preSSure 
fluid into the inner chamber to effect first com 
bined forward Inovement of both pistons and 
subsequently of the Smaller piston alone, means 
connecting the outer chamber With the cylinder 
portion in front of the Smaller piston to permit 
of discharging fluid during the forward move 
ment of said larger piston, and of introducing 
pressure fluid to effect return movement of said 
larger piston. 

9. A device as claimed in claim 8, wherein the 
means connecting the Outer chamber With the 
cylinder portion in front of the Smaller piston 
include a pipe line communicating with the said 
outer chamber in either position of the larger 
piston and having an inlet port in the cylinder 
wall Surrounding the Smaller piston approxi 
mately at the leading edge thereof When Said 
smaller piston is in its intermediate position and 
in engagement with the said hub member, said 
pipeline being connected to a fluid Supply Source 
through a check Valve permitting flow of fluid 
only from that Source. 

10. A device as claimed in claim 8, wherein 
the means connecting the Outer chamber with 
the cylinder portion in front of the Smaller pis 
ton include a pipe line communicating With the 
said outer chamber in either position of the larger 
piston and having an inlet port in the cylinder 
wall surrounding the Smaller piston approxi 
mately at the leading edge thereof When said 
smaller piston is in its intermediate position and 
in engagement with the said hub member, and 
a second port Spaced from Said first inlet port 
and positioned to be covered later during the for 
Ward movement of the Smaller piston, Said sec 
ond port being Connected With Said pipe line 
through a check valve permitting Only discharge 
of fluid from the outer chamber during the for 
Ward movement of the larger piston into the cyl 
inder portion in front of the Smaller piston. 

ll. In a device having cylinder portions of fit 
ting diameters and predetermined lengths, a 
main piston and a piston of larger diameter on 
a common piston rod, the larger piston being 
floatingly mounted on said piston rod, the ar 
rangement being such that the larger piston 
moves in unison with the main piston only at 
the beginning of the forward and at the end of 
the return movement of the smaller piston for 

5 

() 

5 
a predetermined distance, fluid conducting means 
to force movement of both pistons in both direc 
tions, plungers mounted in bores of the largel 
piston and having inner faces exposed to pres 
Sure fluid to force said plungers into latching en 
gagement with the cylinder Wall when the 
larger piston reaches the end of the forward 
movement, said plungers carrying coupling 
blocks at their inner ends for engagement with 
the piston rod and being of such longitudinal 
extension that the blocks are in coupling eri 
gagement when the plungers are out of latching 
engagement. 

12. A device as claimed in claim 11, wherein 
the plungers when in latching position project 
into recesses in the adjacent cylinder wall, the 
bottom of said recesses being connected by pipe 
means with a port leading into the space in front 
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of the maln plston, Said port being positioned to 
be uncovered by the main piston upon its engage 
ment With the larger piston during the return 
movement of Said main plston whereby pressure 
Illuld enters back Of the plungers and forces them 
Out of latchung engagement. 

13. A device of the type described, comprising 
a 'cylinder Structure including a cylinder cham 
ber of relatively large dilameter communicating 
With a cylinder champer of Smaller diameter and 
forming an llaner terminal shoulder at the cir 
cumferentlal meeting line thereWith, a piston of 
relatiVely large diameter operating in Said first 
cnamber, a Smailer piston operatung un said sec 
ond champer, a common pisCon rod fuxedly con 
nected to the Smaller piston and slidably sup 
porting the larger plSUOn, means providing opera 
tiVe engage lent Oi tie larger pistOn With the 
piston rod during the travel of the larger piston 
CoWard tine verminal Sihouder, means coupling 
sald larger plston Uo Une plston rod during the 
return m0Wemment Of Saidi larger plston, said 
larger plSton and the terminal shoulder defining 
a preSSure Chamber during the return movement 
of the larger piston, and means controlling the 
flow of pressure iluld to move the larger piston 
While operatively engaging the piston rod and 
SuoSequently the Smaller plSton independently of 
Said larger piston and to effect the correspond 
ling return noVenent by acting first on the 
Smaller piston and Subsequently on the larger 
piston Wnile coupled to the piston rod. 

l4. A device of the type described, comprising 
in combination a plSton Secured to a piston rod, 
a relatively large piston slidably mounted on said 
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piston rod, a cylinder Structure having two cor 
responding chambers to receive said pistons for 
operation therein, the longitudinal extension of 
vine chamber housing the large piston determin 
ling the travel of Said piston, a hub connected 
Wlth the large piston to provide an engaging 
member Wlull the Small piston Winereby pressure 
acting on the opposle Side of the large piston 
will nove both pistons in unuson until the large 
plston reaches the end of its chamber, means for 
applying preSSule fluid to the Small piston to 
eiect contlinued lindependent movement and cor 
responding return movement thereof, means ef 
fectively coupling the large piston to the piston 
rod upon Said return movement of the Small pis 
ton, means for applying fluid pressure to the 
large piston from the end of its chamber to con 
tinue return movement of both pistons in unison, 
and means controlling the flow of fluid in pre 
determined Order. 

HUGO C, GOLLMER. 
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It is hereby certified that error appears in the printed specification 
of the above numbered patent requiring correction as follows : Page 2, sec 
ond column, 11ne 27, for "ther" read --ther--; page 3, first column, line 
21, after "has" insert --in--; page 4, second column, line 59, claim 6, 
strike out "in engagement with the said hub member, and" and that the 
said Letters Patent should be read with this correction therein that the 
seme may conform to the record of the case in the Patent Office 
Signed and sealed this 18th day of January, A. D. 19. 

Henry Wan Arsdale, 
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