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This invention relates to a hydraulic pressure 
intensi?er, and ‘more particularly to a vdevice for 
boosting the pressure in. a hydraulic ?uid ‘line 
to give a smooth uninterrupted ?ow without the 
aidoi additional pumps or motors. 
The booster of the invention is easily installed 

in the vpressure line of a .pump, and by increasing 
the pressure permits the use of smaller ram diam 
_eters,.faster advance .and return speeds, and con 
tinuous high pressure for holding, deep drawing, 
etc. The device may be mounted in any posi 
than without altering its effectiveness. 
.Further advantages of the booster are that it 

may he. used with large volume pumps, and can 
be used with either variable or constant delivery 
pumps. The device contains no bearings or 
packings. to service, and needs no adjustments. 
;By its design, thebooster may be produced at 
low cost and maintained in service over long 
periods withno maintenance cost. 
An object of the invention is. to provide a 

hydraulic pressure intensi?er having the above 
advantages. 

, Another object of the invention is to provide 
a booster including a pair of interlockedand self 
:synchronizing pistons so arranged as to provide 
delivery of intensi?ed oil pressure at all times. 
' - These and other objects of the invention will 
be apparent from the following speci?cation and 
the accompanying drawing, in which the ?gure 
shows a preferred embodiment of the invention, 
partly in elevation, and partly diagrammatically. 
in they drawing, the device comprises a main 

housing 10 encasing av pair of pistons I .| and I2 
reciprocablein cylinders ‘I la and I2a. An, annu 
lar groove I3 is provided near the left, end of 
.piston 11,.» and similar grooves Ma .and I4?) are 
provided near the ends of piston I2. Each pis 
Yton has piston rods [5, l6 and l1, 18. extending 
from each‘ of its ends and extending into cylin 
ders l5a, |6a, Ila. and “la, respectively, these 
‘cylinders being of less diameter than cylinders 
Ma and‘ Ho, and being in communication with 
the ‘larger cylinders through reduced cylinder 
portions 20 which are dimensioned to provide for 
movement of the piston rods but at the same‘ 
time to sealv o? the large cylinder portions Ha, 
1.2a from the smaller cylinder portions |5a,, lta, 
etc. vCylinder |5a is connected at its closed end 
with cylinder Ila by a passage 22 containing. 

, two checkvalves 23,, 24 ‘opening only toward each 
other» A conduit .25 .for the, intensi?ed pressure 

. ?uid is. connected to conduit ‘22 at a point be 
tween check valves '23, 24,. 
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closed ends vby a conduit 21 and check valves 
28 and 25 corresponding in position and direction 
of opening to those connecting cylinders "la and 
Ma. Conduit 21 also communicates with inten 
sl?ed pressure. conduit 25 at a point between 
check valves .28, 29. 
Conduits ‘22 and '21 are connected to and par 

alleled along most‘ of their lengths by conduits 
30, 3|, respectively, each containing a pair of one 
way check valves 32, 33 and 34, 35 spaced in va 
manner similar to the check valves 23, 24 and 
'28,, 29, but operating oppositely to the ‘latter, that 
is, check valves '32 and 33 permit flow of ?uid 
only toward cylinders |5a and Ila, respectively. 
Check valves 34 and I35permit flow only toward 
cylinders IEa and Ma, respectively. Conduits 30 
and 3| are ‘both connected at points located be 
tween their check valves with a conduit 3-‘! which 
receives ?uid being fed to the device by a pump 
or other pressure source (not shown). 
Passages 40 and 4| provide communicationbe 

tween the ends of cylinders Ho and the corre 
sponding ends of cylinder ‘|2a, and these two 
passages both connect with ?uid supply passage 
31. Conduits ‘40 and 41 are connected to and 
paralleled along most of their ‘lengths by pas 

, sages 42 and 43, respectively, the two latter ,pas 
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‘ , Cylinders vIlia and 18a are connected-at their 56 

sages being connected with a drain conduit 44 
which leads, for example, back to the ?uid sup 
ply tank (not shown). 
Conduits 4|], 4|, 42, and 43 communicate with 

cylinders 5| and 52 which contain movable pis 
tons 53 and 54,, respectively. The openings of 
passages 40,, 4|, 42 and 43 into cylinders 5| and 
52 are spaced along the lengths oi these cylinders 
and each of the pistons 53, 54 has four openings 
so positioned that piston 53 While blocking pas 
sages 4'0 and 43, permits flow through passages 
4| and 42. In the’ other position of piston 
53, it permits ?uid flow through passages 40 and 
43 and blocks passages 4| and 42. Piston 54 is 
similarly constructed and operable, except that, 
as will be explained presently, piston 54 operates 
out of phase with piston 53. 
The right. end of cylinder 5| is connected by 

a passage 56 with the interior of cylinder Ila 
near its mid point, and the left end of cylinder 
5|‘ is connected by a passage‘ 51 with the left 
end of cylinder |2a at a point located a short 

, distance from the left end of cylinder I211. The 
opening of passage '55 into cylinder '||a is so 
positioned that the right hand end of piston. || 
gmoves clear of‘ the opening when the pistonmoves 
to {its extreme left ‘hand position. The left end 
or cylinder 52 is connected by a passage 58 with 
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cylinder I2a at a point located between the mid 
point of the cylinder and its left end and spaced 
still further from the left end of cylinder I‘Za 
than the point where passage 57 opens into the 
cylinder. The right end of cylinder 52 is con 
nected by a passage 59 with cylinder I2a at a 
point slightly to the right of the mid point of 
cylinder I2a. 

Cylinder I2a has a connection to drain at 60 
located near the center of cylinder I20; in such a 
relation to the other connections to that cylin 
der that groove |4a will connect passage 59 to ‘ 
drain at 60 when piston I2 is in its extreme 
right handv position, while groove I 4b will con 
hect passage 58 to_ drain at 60 when piston I2 
is in its extreme left hand position. 
in the case of cylinder Ila, 'it has-a connection ’ 

to drain at 6| so positioned that grooveIB will 
connect passage 56 to drain at 6| when piston 
II is in its extreme right hand position. 
In the phase of operation shown in the draw 

ing, the pressure from the pump (not shown) 
entering conduit 31 passes through check valve 
'34 and at the same time through passage 4|, 
‘thus applying pressure to the end of piston‘ rod 
I6 and to the right end of piston II, causing 

‘movement of piston II to the left. The pressure 
"from the pump also passes downwardly through 
port 40 into the left end of cylinder I 2a, and at 
the same time passes through‘ port 30 to open 
check valve 33 and pass into cylinder I2a which 
also assists in moving piston rod I1 and piston 
I2 to the right in the drawing. Access of pres 

‘ sure ?uid to the left surface of piston II is pre 
vented by piston 53 so that the pressure on com 
bined areas of piston I 6 and the right end of 
piston II overcomes pressure tending to open 
valve 32, thus maintaining this valve closed and 
forcing piston II and piston rod I5 to the left 

v and opening valve 23. 
' The pressure in the left end of cylinder I2a 
passes through conduit 51 as soon as piston I2 
has moved far enough to the right to uncover 
the opening of passage 51 into cylinder I2a so 

I that the pressure within cylinder I2a passing 
through conduit 51 passes into the left end of 

- cylinder 5| to move piston 53 to its right-hand 
_position as shown and to maintain it in this 
position. As long as piston 53 is in its right 
hand position as shown, it connects the left end 

' of cylinder Ila. through the upper portion of 
. conduit 40 and the upper portion of conduit 42 
with the conduit 44 which passes to drain, thus 
permitting movement of piston II to the left. 
The ?uid in cylinder-I5a passes through check 
valve 23, forcing this valve open, and then passes 
through conduit 25 which is the conduit for the 
?uid under intensi?ed pressure. Check valve 24 

. prevents passage of the ?uid from cylinder I5a 
' into cylinder-Ila. It will be apparent that the 
pressure of the ?uid passing from cylinder I5a 

' to conduit 25 is intensi?ed due to the fact that 
the pressure on the surfaces of piston II and 
piston rod I6 is concentrated on ?uid in contact 

. with piston rod I5, the left end of cylinder Ila 
I being connected to drain. 

The movement of piston I2 to the right under 
. the pressurepof the ?uid passing through the 
, lower portion of conduit 40 and through the 
lower portion of conduit 30 past check valve 33 
causes an increase in the pressure in cylinder 

. I8a since the right end of cylinder I2a is con 
i nected to drain, and the ?uid in cylinder I8a. is 
.forced past check valve 29 into the intensi?ed 

‘ pressure conduit 25, check valve 28' preventing 
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4 
movement of this ?uid through passage 3|. The 
?uid entrapped within the right-hand end of 
cylinder |2a during the movement of piston I2 
to the right escapes through conduit 43 to the 
conduit 44 which connects to the drain. 
As piston I2 moves to the right, it exposes 

?rst the opening of conduit 51 into cylinder I211 
to shift piston 53 to the right as described above, 
and thereafter with further movement of piston 
I2 to the right, exposes the opening of conduit 
58 into cylinder I2a, thereby permitting the in 
coming ?uid pressure from passage 31 to pass 
from cylinder I2a through conduit 58 to the left 
hand end of cylinder 52 so as to urge piston 54 
to the right. This movement of piston 54 to the 
right cannot take place, however, until piston I2 
reaches its extreme right-hand position, in 
which it is shown in the drawing, where it con 
nects the right-hand end of cylinder 52 through 
conduit 59 and groove 14a in piston I2 to drain 
through passage 55. ‘When the pressure within 
the right-hand end of cylinder 52 is thus re— 
leased, the piston 54 is free to move to the right 
from the position in which it is shown in the 
drawing. In the right-hand position of piston 
54, conduit 40 is blocked, conduit 42 is open, 
conduit 43 is closed, and conduit 4| is open. 
Movement of vpiston 54 to its right-hand po 

sition closes on the ?ow of ?uid from the pump 
to cylinder IZa through conduits 31 and 40 due 
to the fact that it blocks conduit 40, but at the 
same time, it connects the left-hand end of cyl 
inder IEa through conduit 42 to the drain con 
duit 44. In its right-hand position, piston 54 
also connects the right~hand end of cylinder I2a 
to the incoming ?uid pressure conduit 31 since 
it opens conduit 4| and blocks the connection 43 
of the right-hand end of cylinder I20. with drain 
conduit 44. The fluid pressure entering through 
conduit 3‘! then forces open check valve 35 so 
as to pass into the right-hand end of cylinder 
I8a, while at the same time the ?uid pressure 
from conduit 3‘! enters the right-hand end of 
cylinder I2a through conduit 4|. The com 
bined pressures on the right-hand ends of pis 
ton I2 and piston rod I8, and the connecting 
of the left-hand end of cylinder I 2a through con 
duit 42 to drain permits the pressure from con 
duit 31 to force the piston I2 to the left so as 
to place the ?uid within cylinder I'Ia, under 
intensi?ed pressure, and to force this ?uid past 
check valve 24 into the intensi?ed pressure con 
duit 25. Check valve 23 prevents the intensi?ed 
?uid pressure from passing through the upper 
part of passage 22 into cylinder I5a. 
When piston II completes its leftward move 

ment it exposes the opening of conduit 56 into 
the interior of cylinder I la. and permits pressure 
from conduit 31 through conduit 4| to pass from 
the interior of cylinder ‘I la into conduit 56 and 
thence into the right-hand end of cylinder 5| 
to urge piston 53 to its left-hand position in 
which it closes conduit 4|, opens conduit 43, 
closes conduit 42, and opens conduit 40. This 
leftward movement of piston 53 occurs at the 
time when conduit" 51 is connected through the 

' left end of cylinder IZa and through conduit 42 
to drain, that is, when piston I2 is not covering 
the lower end of conduit 51. 
The opening of conduit 43 by piston 53 connects 

therighthand end of cylinder I Ia with the drain 
conduit 44 and the closing of conduit 4| discon 
nects the righthand end :of cylinder Ila from 

_ communication with the incoming pressure :con 
duit 31. "The closing of conduit 42 disconnects 



"drain conduit 44. 

‘ no: end of‘ cylinder, 11o from communication 
with the drain conduit 44, while the opening of 
conduit 40 permits ?uid pressure fromlconduit 

vi'l'fto‘ enter the left end of cylinder Ha. The 
pressure from conduit 31‘ also forces open check 
valve 32 and ‘passes into the smaller-cylinder 
15a. ‘The intensi?ed pressure'from cylinder iila 
holds check valve 23' o'iosed‘. ‘Since'the‘ righthand 
end of cylinder *Hais connected tothe drain con 
duit'through passage #3 and pressure from pump - 
conduit 31' is passing'into' "both cylinderj?a and 
the‘ left end of cylinder 'ilu, piston H is therefore 
forced to move to the right and the fluid ‘en 
‘trapped within cylinder i’?a is ‘forced past ‘check 
valve 18 under intensi?ed pressure into the inten- > 
s‘iiied‘ pressure conduit ‘25, meanwhile holding 

‘ valve '34 closed. 
I Returning‘ now to piston 12, the ‘leftward move 

inent of piston l2 'after'mcvementof piston “to 
' .‘the right "?naliy brings groove Hi1 into a position 
‘to connect conduit 58. ‘with drain "conduit 60, and 
at the same time to expose ‘the connection of ‘con 

. duit 5.9 with the right-end of cylinder‘ 12w seas to 
‘permit the‘ pressure from-‘conduits v3'! and 4|‘ with 
in‘ the‘ righthand end of: cylinder 12a: to pass a 
‘through conduit 59 into ‘the righ'thand end of 
cylinder 52‘ so as to urge piston 54 toits leithand 
“position, the ?uid under pressure in- the lefthanci 
end of‘ cylinder 52 escaping through conduit 158. 

- along groove 1th, and ‘out of‘v drain ‘conduit 60. 
"With this occurrence, the'iefthand end'oi cylin~ 
der 12a is again connected with the pump pres 

‘ ' sure conduit 31 and the ‘righthand end v(if-cylinder 
"12a is connected through‘ v‘conduit ‘643 ‘with ‘the 

movement ‘to the right under the pressure of 
‘ ?uid‘from conduit 31 passing'through conduit $40 
‘into the left end‘ of cylinder Ha. The en 
"trapped within cylinder 18a is forced‘ pastrcheck 
valve’ 29 under‘ intensified pressure into vconduit 
525. 1 

As piston 12 moves vto the right it ?rst-passes 
"the opening of ‘conduit 51 into ‘cylinder m and 
permits part of the ?uid- ‘within the-left end :of 
cylinder 1 2a to pass into ‘the ‘left-'end'oil'cyiinder 5 l l 
to shift piston ~53‘1to its riglhthandposition as is 
shown in the drawing. This movement to the 
‘right-of piston 53 cannot take ‘place ofcourse ‘un 
"til piston H ‘has reached‘ its extreme position 10f 
"movement to the right in ‘which it connects‘ con 
du'it 58 through groove 13 with’ the drain conduit 
ii, so as to relieve pressure Withinfhdfigh?iaald 
end of "cylinder 51. vThe movement “of "piston so 
‘to the right then permits pressure from conduit 
51 to pass into the right 'en'dloi ‘cylinder 1 la, and. . 
permits ?uid in the ‘left end ioicylinder Ii‘ta to 
passput' through the "upper portions loficonduit-ei? 
and 1'42 to the drain conduit 34. The .iiuid en 
trapped within cylinder $541, "is placed under‘ in 

' creasedpressure and forced? past check valve 23 
‘into intensi?ed pressure conduit 125. ‘ 

. ‘It will ‘thus ‘be clear from the above description 
thatthe mode of‘ operation described continues 
over and over ‘again-‘as long as the pressure‘ is sup 

"plied to conduit 31. 
‘With respeot‘t'o the relative positioning-oi‘ drain 

duct 60 and the vopenings of?'ucts‘?d and 59 ‘into 
cylinder I'Za, the positioning is such that when 
piston I2 is in its extreme righthand position, 
duct ‘59 "is oonn'ected't'o duct to andthe ‘left end of '~ 
piston -.,l2 exposes opening, of conduit “into-cyl 
inder-?u. vWhen piston i2 isin‘i‘ts extreme ‘left 

' hand‘position, conduit 58 is in communication ‘by 
“means of groove ‘hit ‘with drain duct Eli and “the 
'righthand endofpis'ton '1‘2 exposes 'the'openinp- of 'i 

‘Piston 42 ‘then starts the ‘ 
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duct 5! into cylinder m so» as to permiticom 
niunicati-on between duct 59 and the lower end of 
vvconduit 4'1.v When the piston {l2 isin its extreme 
lefthand position, the-re is, however, no commu 
nication between conduit 159 and drain duct 60. 
With respect to the positioning of drain. duct 16! 

and the opening of conduit 56 into cylinder fl la, 
the‘ drain duct-til is oi‘fset to the, left out of line 
with the opening into conduit 56‘ so thatrwhen 
piston 11 is in its extreme lefthand position- the 
drain conduit 6| is closed and conduit 5611s in 
communication through the interior of cylinder 
111a with the upper end of conduit 41. When the 
piston H‘ is in its extreme rightharnd position,.the 
opening-‘of duct: 56 into the interior ‘of, cylinder 
1 imcommnnicateswlth groove 13 which also com 
mun-icaiiesv with drain conduit .64 . 

It‘willhe apparent that thespeed of the pistons 
1 Landvl-Z. isv governed by the capacity'of the pump 
supplying ?uid to conduit» 31, so that the greater 
the volume of‘ ?uid supply, the greater the speed 
of the pistons. The spring pressed ball check 
valves .23, 24,, 28, and 2.9 reduce the pulsation at 
‘the stroke reversing intervals ‘to an absolute mini 

. mum by preventing. any momentary back?ow of 
the intensi?ed- pressure 011. , 
One or more spring loaded detents 10.’ are used 

with each of the two piston valves. 53 and 54 so 
as to retain these piston valves in .each of their 
two positions except when the pressure in one or 
the other. ends of the cylinders 5|‘, 521s. suilicient 
to move the respective piston to its other position. 
‘These detents also serve the function of holding 
the valve pistons 53, 54 in their respective posi 
tions regardless of the orientation of the mount 
ing of the pressure intensi?er itself. The de 
tent‘s could of course be located in the housing‘ or 
body Iii to cooperate with depressions in thepis 
tons 53, 5'4. Suitable projections (not shown) on 
‘the ends ‘of valve pistons 53 ‘andv 54 may be, pro 
vided to ‘limit their movement in each direction. 

. It should also “be apparent that the amount "of 
intensi?cationpf the pressure ‘is a function of-‘the 
diii'erentia‘l-ratio ‘between the surface of'the ends 
of pistons ‘H and i2 and the surface of the sur 
face area of ‘the ends of each of ‘the piston rods 
15, "Hi, “H, ‘Hi. ‘The volumetric output of ‘the hy 
draulic intensi?er is of course inversely propor 

‘ tional to ‘the vpressure ratio so that, for example, 
‘if the pressure is ‘doubled, the volumetric output 
is ha‘rlvedporii' the pressure is tripled, ‘the volu 
“metric outputed'ecrea'ses to athird of the original 
volume. ' 

It is obvious that the device which I have de 
scribed iis ‘capable oirnumerous variations without 
ldepartingiromrth'e inventive concept. For ex 
ample, the. reciprocating valve pistons ‘53 and 54 
ooiildibe replaced ibylother‘types éof valves, such as 
?uid operated oscillatingvalves. The ‘ball check 
values which reduce pulsation‘ at the stroke re 
versing intervals 'tosanzabs‘olute minimum by pre 
venting momentary back iiiow of ‘the fluid‘ render 

' intensi?ed pressure could be replaced :by other 
types of similarly operatm‘g. check "valves. The 

- shape of the‘ main pistons could also be'varied :so 
‘long as each piston has at ‘least two separate ?uid 
pressure‘ areas {on each \endso that the separate 
areas lonsthexslde‘ of a piston in the direction of 
movement of the piston can ‘be connected one to 
‘the intensified pressure outlet andv one torlrain. 
‘il‘hetannularigrooves ia'hout eachinrain piston could 
he replaced "by passages through the piston, Jal 
‘lthough this mightlnecessitate maintaining ‘the 
pistons against rotation. 
The form of the invention which ‘112 have :de 



» scribed is but a preferred embodiment, and is not 
'; to be considered as limiting the invention to the 
speci?c embodiment shown. It is myintention 

- to cover by my patent all variations of the inven 
tionfalling within the scope oi.’ the claims and > 

, outside the prior art. - - 

I claim: ' » 

1. A ?uid pressure intensifying device com 
prising a ?uid supply inlet, an outlet for ?uid 
under intensi?edpressure, a drain outlet, two 
reciprocable pistons each having two sides and 
each side being divided into at least two‘separate 
?uid Contact areas, ?rst “conduit means for con 
necting said inlet with all of said ?uid contact 

' areas, second conduit means for connecting one 
- ?uid contact area of each side of each piston to 
said drain outlet, valvev means controlling said 
second conduit means and at least some of said 

' ?rst conduit means, said valve means having posi 
‘‘ tions'for completing the connection of said ?uid 
supply inlet to both areas of one side of each 

'} piston to move said piston in a direction away 
from'that side, while blocking one area of each of 
the other piston sides from communication with 
said inlet and connecting said blocked area with 

, said drain outlet, third conduit means connect 
ing the remaining side of each piston with said in 

, tensi?ed pressure outlet, and connection revers 
ing means operable by said pistons to shift said 

__ valve means to, reverse said connections as said 
pistons approach the limits of their movement in 
each direction, thereby reversing the direction 
of movement of said pistons, said valve means 
comprising two ?uid operated valves, each having 
two positions, ?rst and second cylinders in which 

. said pistons reciprocate, connections to drain po 
‘ sitioned in the side wall of each cylinder, said 
pistons having passages which communicate 
with one of said drain connections during a por 
tion of the piston movement, said connection 
reversing means including ?rst and second valve 
operating ?uid passageways connecting the ?rst 

, valve with both end portions of the ?rst cylinder 
and third and fourth valve operating ?uid_pas— 
sageways connecting the second valve with one 

, end portion of each cylinder, the proportioningof 
, said pistons, the positioning of said passages and 
the positioning of the openings of.said passage 
ways into said cylinders being so related that in 
;one extreme position of movement-of; said?rst 

1 piston, the ?rst of the passageways to said ?rst 
valve is connected to a drain connection by a 
passage "in said piston while the second passage 
way to said ?rst valve is- in communication 
through a ?rst end of said cylinder with the pis 
ton moving-?uid from said inlet, said ?rst piston 
in its opposite extreme position putting said ?rst 
passageway into communication wth the other 
end of said ?rst cylinder for receiving ?uid there 
from and putting said second passageway in com 

. munication with a drain connection through a 
' passage in said ?rst piston, said second piston in 
- one extreme position of movement connecting 
said-third passageway with a drain connection 
and in its other extreme position putting said 
third passageway in communication with one end 

‘ of said cylinder to receive ?uid therefrom,'said 
fourth passageway being connected to said ?rst 
cylinder at a point positioned between the end of 
the cylinder andthe opening of the second pas 
sageway into the cylinder to receive ?uid from 
that end of the cylinder during the major por 
tion of the movement of said ?rst piston in both 

- directions. 
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~2.<.A device as set forth in claim 1,.saidv ?uid 
operated valves being pistonvalves, valve cyl 
inders in which said valve pistons reciprocate, 
said ?rst and second passageways being con 
nected to opposite ends of the cylinder of_ said 
?rst piston valve, and said third and fourth 'pas~ 
sageways being connected to opposite ends of the 
cylinder of said second valve. I f 

3. A ?uid pressure intensifying device compris 
ing a ?uid supply inlet, an outlet for ?uid under 
intensi?ed pressure, an outlet to drain, a pair of 
main cylindershaving enlarged central portions 
and reduced end portions, a piston reciprocably 
mounted in each cylinder, each piston having an 
enlarged central portion and a reduced end por 
tion slidable in the corresponding cylinder por 
tions, ?rst and second conduits connecting one 
reduced end portion of one cylinder with a re 
duced end portion of the othercylinder, third 
and fourth conduits connecting the other reduced 
end portions of the two cylinders, a, pair of spaced 
check valves in each of said ?rst and fourth‘ con 
duits, each check valve opening only toward the 
other check valve in the same 'conduit,'said check 
valves permitting ?ow only in a direction away 
from the reduced cylinder portions to which said 
?rst and fourth conduits connect, a pair of spaced 
check valves in each of said second and third 
conduits, each of said last mentioned check valves 
opening only away from theother check valve in 
the same conduit, said last mentioned check 
valves permitting ?ow only in a direction toward 
the reduced cylinder portions to which said sec 
ond and third conduits connect, a connection from 
said ?uid supply inlet to said second and third 
conduits at points located between the check 
valves in each conduit, a connection from said 
intensi?ed pressure outlet to said ?rst and fourth 
conduits at points located between the. check 
valves in each conduit, fifth and sixth conduits 
paralleling said ?rst and second conduits and 
connecting the ends of the enlarged portions of 
the two cylinders which correspond to the reduced 
ends connected by the ?rst. and second conduits, 
seventh and eighth conduits similarly connecting 
the other ends of the enlarged cylinder portions, 
?rst and second valve cylinders each intersecting 
said ?fth, sixth, seventh and eighth conduits at 
spaced positions, a ?rst connection from one end 
of the ?rst valve cylinder to the interior ofv the 

> enlarged portion ‘of the ?rst main cylinder at a 

55 

point located on one side of the center of the 
cylinder-so asto be uncovered by the piston in 
that cylinder during the ?nal portion of the move 
ment Of‘that piston toward the end of the cyl 

- inder farther removed from said connection, a 
- second connection from the other end of- said 

60 

65 

?rst valve cylinder to the» interior of the enlarged 
portion of said ?rst main cylinder at a point po 
sitioned similarly to said ?rst connection but on 
the opposite side of the mid point of said cylinder, 
a third connection from one end of the second 
valve cylinder to the interior of the enlarged por 
tion of said ?rst main cylinderat a point spaced 
between said second connection and the endof 
the main cylinder nearer the second connection, 
a fourth connection between the other end of said 
second valve cylinder and the interior of the en— 
larged portion of the second main cylinder at a 
point positioned to one side of the mid pointloi 

_ the cylinder so to be uncovered by the piston, in 

75 ,. 

said cylinder-during the ?nal portion of its move 
ment toward the endof the. cylinder farther re 
moved ,from said‘jourth connection, means ,car 
ried by said ?rst piston for connecting said ?rst 
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connection to drain at one end piston position 
and for connecting the second connection to drain 
in its other end position, means carried by said 
second piston for connecting said fourth connec 
tion to drain when said second piston is in its 
end position of movement in the direction of the 
end of the cylinder nearer said connection, a con 
nection from said ?uid supply inlet to said ?fth 
and eighth conduits at points located between 
the intersections of said conduits with said valve 
cylinders, a connection to drain communicating 
with said sixth and seventh conduits at points 
located between the intersections of said conduits 
and said valve cylinders, and a valve piston in 
each of said valve cylinders, each of said valve 
pistons having two positions and having ports 
located so that each piston blocks said ?rst and 
third conduits and completes said second and 
fourth conduits in one position, and blocks said 
second and fourth conduits and completes said 
first and third conduits in the other position. 
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i6 , 
4. A ?uid pressure intensifying device as set 

forth in claim 3, said means carried by said main 
pistons comprising annular grooves about the 
peripheries of said pistons. 

5. A ?uid pressure intensifying device as set 
forth in claim 3, and spring pressed detent means 
yieldably retaining said valve pistons in each 
of their positions. 

OLIVER J. SAARI. 
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