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Te all u*hom it May CoONcern:

Be it known that I, THENRY A. C‘ARPENTER

a citizen of the Unlted States, and a res1dent |
~of Sewickley, in the county of Allegheny and

State of Pennsylveme have invented a cer-
tain new and useful Improvement in Mech-

anism for . Controlling - Fluid - Pressure, of

which 1mprovement the followmg 1s & speci-
~ Tfication. - -
My invention relates to mechanism or
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means for utilizing and controlling fluid pres-
sure against one or more plungers, or a com-

‘bination of plungers, to actuate presses, plate

closing and riveting machines, the primary
object of my invention belng to combine,
with this class of machines, a means to con-
trol the pressure in said mschmes and auto-

matically release the same when a fixed and

predetermined pressure has béen attained;

and to this purpose my invention consists

- In the novel construction, combination, and

30

39

40

arrangement of parts hereinafter more spe-

cifically described, reference being had to the |

- - accompanying drewmgs
25

which form a part

of this spee1ﬁ(..e,t10n in which—

Figure 1, 1s a view of my anroved mech—

-'_enlsm dlegrammatlcelly arranged; Fig. 2,

an enlerged detail view of a portion of the
riveting machine, showing certain parts in
section; Fig. 3, an enlarged sectional view of

“the low pressure cylinder and controlling
valves; Fig. 4, an enlarged sectional view of

the hlc-'h pressure cylinder and controiling
valve, and Fig. 5, an enlarged sectional

view of the o[ieretlng slide valve and the -

automatic regu ating and pressure releesmg
mechanism.
Jike reference characters 1ndlcete 111{e

parts wherever they occur.

Referring to said drawings, 1 1s a source of |
- pressure supply, adapted to communicate

with a valve chamber-2 by means of the pipe

8. The said valve chamber is provided with

45

50

ports 4, 5, and 6, controlled by the slide valve
7, of which port 4 is for the admission of

~pressure thereto, ‘from sald source of pres-

sure, through said pipe 3; port 5 for.the dis-
tribution of pressure to the various auxiliary

valves and cylinders connected therewith as

hereinafter set forth, and in conjunction with

port 6 for exhe,ustlng pressure from said

auxiliary valves and cylinders. The said
port 5 registers and communicates with one
end of the pipe 8, the opposite end of which

55 ls connected to. end commumcetes Wlth the

end of the valve shell 162,
- pressure to the space 14 therem the upper
end of said shell 1s fitted into the casing 16,

maximum pressure cylinder 24,

| the
seated in said valve cham er, and moves the

1 area of-chamber 9 of the duple}r valve ]() _

covered by the packing 11, for the purpose of

admitting pressure egsmst or exhausting 1t
‘tfrom the piston 12

. seated in said chain be
according to the d1sp0s1t10n of the valve 7
with relation to the ports 4 and 5, as lwrem-—
after set forth. -

One end of the pipe 13 1s connected and
communicates with said pipe 8, and the op-
posite end thereof 1s connected to the lower

and is surrounded by the channel 29, w hich
communicates with the e 32 for the pur-
pose hereinafter spemﬁp E In the l(m er
end of.shell 162, {nston 17 1s seated and is

covered by the pec ang 15. Pipe 13 admits

Ppressure against and’'exhausts it from piston

17 in sald chamber 16* dependent on the

position of the valve 7 w1th relation to the

ports 4, 5, and 6.
One end of the pipe 18 connects with the

pipe 8, the opposite end being connected to

one end of the push back cylinder 19, for the
purpose of admittin
piston 20, through the port or channel 21,
or exhaustlng ﬁ)ressure from said piston, de-
pendent upon t

22 1s a pipe which connects the pipe 8

and introduces

1e posltion of the Velve 7 with
relation to the ports 4, 5, and 6.
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pressure agsmst the -

89

with the ex aust valve 23, which 1s connhected

to end communiceteswith one end of the
for the
purpose of ednnttmg pressure upen the

piston 25, or exhausting 1t from said piston,

ﬁ- -dependent upon the position of the valve

7 with relation to the ports 4, 5, and €.

Fpperetus being 1n the posmlon shown in
1

The

o. 1 of the drawings, and the wvalve 7
being disposed as shown with reference to
the ports 4, 5, and 6 places the ports 1 and
5 in communication and closes port G, which
permits pressure to pass through pipe 8
to one end of the valve shell 162, 1hreugh
pipe 13, and acts upon the. p1 ton 17,

same and the piston 26, seated in the oppo-
site end of the chamber 16® and connected to
said piston 17 by means of the stem 27.
movement thus 1mpa,rted to said pistons

“closes the port 28 in the upper end of casing

16,. closes the ports 29'—29 which admits
pressure to the annular channel 29 and opens

or exposes the exhaust port 292, which opens
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from the channel 29 below the piston 26 and | member of the riveting frame 53. The

thus exhausts the pressure from piston 30
seated 1n one end of the low pressure cylinder
31, through the pipe 32 which communicates
with the channel 29, through said exhaust
port 29* to the space 32* between the pistons
17—26 and thence to the atmosphere through
port 32°. At the same time pressure is con-
veyed through said pipe 8 to the area 9 of
the duplex valve 10, and acting upon the pis-
ton 12, seated 1n one compartment thereof,
moves the same and the piston 33, which is
in alinement with said piston 12 and connect-
ed thereto by thestem 34, a distance sufficient
to close the port 35, and cut off pressure
admitted therethrough to the piston 36,
which 1s seated inoneend of the high pressure
cylinder 24, through the pipe 37. A portain
the mmner end of the chamber in which the
piston 12 1s seated opens to the atmosphere
and thus avolds compressing any air that may
be therein. Simultaneously with this opera-
tion pressure 1s admitted to the valve chamber
23, through the pipe 22, and acting upon the
piston 25 seated therein, compresses the

spring 37°, mounted on the stem of said pis-

ton between the piston 25 and the puppet
valve 38, the movement of said piston forcing
the puppet valve 38 from its seat and expos-
g the exhaust port 39, releasing pressure
from the area of said cylinder 24 in advance
of the piston 36, and enabling the recoil of
the spring 40, mounted on the stem 76 of said

piston between the projection on the inner

side of the piston and the opposite end of the
cylinder 24, and the back pressure of the
liquid contained in the contracted cylinder

41, i which the stem of said piston projects,
‘to move the piston 36 into the position shown

in Ifig. 1 of the drawings. |
After the operations just described have
been accomplished, pressure is relieved in the
high pressure cylinder 41, the pipe 42 con-
necting one end of the same with pipe 43,
and also 1n the pipe 44 connecting said last
mentioned pipe 43 with one end of the auto-
matic cut off and pressure regulating device
45, enabling the retraction of the pressure

‘graduated spring 46, mounted upon the stem

47 of the piston 48, seated in said automatic
cut off cylinder, to push said piston into the
position shown m Fig. 1 of the drawings.

- Substantially simultaneously with the last

described operation of the mechanism, pres-
sure admitted to the area 49, of the push
back cylinder through the channel 21, acts
upon the piston 20, seated therein and slid-
able upon the fixed centrally disposed stem
49, moves said piston into the position

shown in the drawings Fig. 1, and at the

same time through the medium of plate 20®
attached to piston 20 and bearing on plunger
50 carries the riveting plunger 50, which is
operatively seated in the cylinder 51, away
from the die 52, secured in the outer upper

pressure being, as heretofore stated, released
from pipe 43, and consequently from the
riveting cylinder 51, returns through said
pipe 43 to the valve chamber 54, connected
therewith through the port or channel 55, to
the pipe 56, which connects one end of said
valve chamber 54 with one end of the low
pressure cylinder 31, and filling the area v
thereof, acts upon the piston 56’ to move said
piston 56’ and the piston 30, which are con-
nected by the stem 57, into the position
shown in Fig. 1. of the drawings, the said
pressure being retained by the packings 58
and 59. Pressure being released from the
piston 63 1n cylinder 54 as heretofore de-
scribed permits the pressure admitted
through the tubular rod 61 which projects
therein through the plug 62 seated 1 one end
of sald cylinder 54 and upon which the hollow
end of the piston 60 1s movably mounted to
move sald piston 60 and the piston 63 con-
nected therewith by the stem 64, into the
position shown in the drawings. The re-
traction of the spring 617 moves the tubular
rod 61 off its seat 61 putting pipes 65 and 72
into communication through the port 72% and
the space 75’, and closing the ports which
exhaust the pressure from said pipe 72 to the
atmosphere, thus admitting pressure De-
neath the piston 74 to move said piston and
the piston 68’, connected therewith, to the
position shown i Fig. 1, the port d per-
forming a similar function to that of port a.
The pressure admitted to said piston GO
through the tubular piston 61, 1s constant,

and 1s conveyed thereto through the pipe 65,

which is connected to the source of pressure
through the pipe 66.

The apparatus being i the position and
condition shown in Fig. 1 of the drawings,
and as heretofore described; 2. e., the posi-
tion and conditien of the apparatus after
each successive pressing operation; when it
1s necessary or desirable to operate the rivet-
ing plunger or similar abutment against
metal plates to close or rivet the same, the
operator, by throwing the lever 67 towards
the wvalve chamber 2, contacts with the
piston 68 attached to the shide valve 7 there-
1n, moving the same a distance, suflicient to
put the ports 5 and 6 in communication with

each other and close port 5 to the pressure

admitted through port 4. When in this
position pressure 1s exhausted from the pis-
ton in the push-back eylinder, and thus per-

mitting the press, plunger, riveting, or plate

closing tool to advance, when pressure is
applied thereto, as hereinafter specified,
without being resisted by the pressure, nor-
mally against the push-back piston when the
apparatus 1s 1 state of repose. Snnulta-
neousiy the pressure is released below the
piston 17 in the valve chamber 16¢, the pres-

sure constantly admitted to the upper end

il
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~thereof through pipe. 3, or a branch 3’ there- | acting against the opposite exterior areaof
~ of, upon the piston 26 therein, advances said
~ piston sufficient to close the exhaust port
- 29% and expose or open ports 29-—29" and
permit pressure from the pipe 3’ to pass

. 881,376

‘through chanel 29 into pipe 32 and act

- upon the piston 30 1n the low pressure cyl-

inder, and,. substantially simultaneously

stant pressure, admitted against the piston
33 through the pipe 66, to advance or move
- sald piston 33, and admit pressure through
-port 35 upen the piston 68’; a port b in the
- - 1nner end of the chamber 1n which the piston |

33 is seated opens to the atmosphere to en--
“able the discharge of any air that may be
“contained therein. At the same time pres-

“with the last mentioned operation, air is
‘released or exhausted from the area 9, of
the valve chamber 10, permitting the con- |

sure is exhausted from the exhaust valve 23,

releasing pressure against the piston 25

therein and enabling the retraction of the

B spring 37’ to seat or close the puppet valve

38, ‘When the apparatus is in the position |

and condition described, pressure will have

“been admitted against the piston 30 to move
the same and piston 56’ connected therewith, |

and compress the water, oil, or other liquid,
“contained in the area y of the low pressure
cylinder, pipes 56, valve chamber 54, pipes

43; 44 and 42, and small cylinder 41, between
~the pistons 56’, 76, 48.and plunger 50.. Dueto

“the fact that the only resistance offered the

35,

liquid introduced into the cylinder 51 is the

friction and weight of the plunger, and parts

attached thereto, a small percentage only of
the pressure admitted against the piston 30

~and transmitted to the liquid from the cylin-

40

der 31 to cylinder 51 is sufficient to cause the

plunger 50 to move forward until the die

69, attached thereto, comes in contact with

45

other.materials being operated upon.

50

either the rivet to be operated upon, or with

the die 52; immediately this occurs the full
pressure admitted against the plunger 30 1s

rapidly transmitted to cylinders 31 and 51 to
meet the additional resistance of the rivet, or

To enable the operative pressure to _pass

valve chamber 54, the pistons 60 and 63
thereof must be held in the position shown in

‘Fig. 1 of the drawings until the maximum

pressure i1s produced as hereinafter stated

‘and this is accomplished by pressure which 1s

55

- the plunger 50 comes to a standstill with the |

- 80

constantly admitted to the Interior area of

the piston 60, through the tubular rod 61, as
heretofore described; immediately, however,

die 69 against the rivet, and the pressure of
the liquid increases to equal the maximum

- operating air pressure, the pressure of the air
-~ against the interior area of the piston 60 cov-

R

ered by the packing 70, which is initial pres-

sure, 1s more than counterbalanced by the

‘the piston valve 63, causing the piston 63 to

move forward,its lower end closing the pas-

will.-.prevent the return of any of the hquid
from the cylinder 54 to the cylinder 31. The

‘sage 55" and the port 55 and forcing the said =~
-pistoninto contact with the packing 71, which

end x of the valve chamber in which the outer

end of the piston 63 enters 1s -provided with - -
longitudinal grooves which terminate in the
space k. to permit the liquid to pass to the rear
of &(Illd act upon the said piston 63. The for-
war

Causes

.......

movement of the piston 60 eventually -
the bottom. of 1ts interior to contact: -
‘with the end of the tubular rod 61, forcing it g

against its upper seat, and cutting oftf the

‘space 75’ through the ports 75’ to the space
753 to the annular recess 72’ to the ports 62 -
“and " thence ~through port 73’ to the atmos-

-supply of air from pipe 65 to pipe 72, and at e
-the same time exhausting the air pressure - - = ==
- from pipe 72 through the port 722 to the

phere. | L e e

~ Pipe 72, at one end thereof, connects with

“the duplex ‘valve 10, and when pressure is re-.

leased, as heretofore described, from said -~ - -

pipe the pressure is released from the area 73 =~
1n said valve and acting on the piston 74 per- -
mitting the pressure, previously admitted
against the piston 68’, which '1s connected g5 =~
with piston 74, by means of the stem 74’ to -
_advance said piston, admitting air through - ... .
- the pipe 37 upon the piston 36 in thecylinder -

24 a port ¢ in the lower end of the chamber 1n
which the valve 68’ 1s seated exhausts the air
to the atmosphere as said valve moves to 1ts
seat. The liquid contained in cyhinders 51,

41 and the pipes 42, 43, and 44, at this stage

of the operation, is confined by the leather

packing 71, of the valve chamber 54, at a

100

105

pressure approximately that of the operating

alr pressure. Immediately, however, pres-
sure is admitted against the piston 36, the
pressure 1n sald cylinder 41 and its connec-
tions with cylinder 51 and the automatic cut
off 45, increases to an ultimate pressure, pro-
portionate to the relative areas of the piston

136 and the stem 7 6, thereof, which acts di-
from the cylinder 31 to and through the |

110

rectly upon the liquid confined in the eylin-

der 41. This increased pressure'is: trans-
mitted to and acts upon the plunger 50 in

the ¢ylinder 51, for the purpose of upsetting

the rivet, or otherwise bringing the maxi-
mum pressure of the machine to act upon
the thing or object being operated upon,
and upon regulating device'45 to restore
the device to the position shown in Fig. 1.
- The automatic cut-off and regulating
device, 45, may be adjusted to any given
pressure required . to perform any given
work. This is accomplished by adjusting
the cap 75 to any given pressure, marked
upon a scale upon the exterior of the cylin-
der, to produce, against the plunger 50, the

creater and increasing pressure of the liquid | pressure per square inch necessary to upset

115
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55
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69

.

the rivet, or do other work of the machine !

within thé capacity of the same; the ad-

Justment of the cap producing a tension

upon the spring 46 equivalent to the pres-
sure required. Immediately, however, the
liquid pressure reaches or exceeds this re-
quired pressure, the excess pressure upon
the piston 48 more than counterbalances
the pressure of the spring and causes the
piston 47 to move towards and contact with
the piston 68, connected with the operating
shide wvalve 7, moving the same into the

~position shown in Flg 1 of the drawings,

1In which position operating pressure is ex-
hausted and air pressure again admitted
through pipe 8 to the various auxiliary
valves and cylinders as heretofore de-
scribed.

The area of the pistons 26, 33 and 60, .on
which pressure 1s constant, is less than that
of pistons 17, 12 and 63. "The piston 68" 18
also of less area than piston 74. .

I claim as my invention and desire to se-
cure by Letters Patent:

1. In a mechanism for controlling fluid

pressure, the combination with a source of

pressure, of a valve controlling the pressure
supply,a fluid pressure 0£elated device for
the performance of work, a low pressure
mechanism for supplying . the fluid pressure

operated device with fluid pressure, a high

pressure mechanism for augmenting the
fluid pressure supply at a predetermlned
time, automatic valves controlling the opera-
tion of the low and high pressure mechan-
1sms, and means for automatically restoring
the low and- high pressure mechanisms to

-normal position after the work has been done.
2. In a mechanism for controlling pres-.

sure, the combination with a source of pres-
sure, of a hand-operated wvalve controlling
the pressure supply, a pressure operated de-
vice the supply and release of pressure to
which 1s controlled by the valve, normally
inactive means adapted to automatical Ay
operate the wvalve to release the pressure
at a predetermined degree comprising a pis-

“ton having a stenradapted to engage the

valve, a spring for retracting the piston, and
means for placing the spring under any de-
sired tension, and pressure supplying con-
nections to said piston, whereby said piston
1s actuated automatically when the pressure
reaches a predetermined degree.

3. In a mechanism for controlling fluid
pressure, the combination with a source of
pressure, of a valve controlling the pressure
supply, a fluid pressure operated device for
the performance of work, a low pressure
mechanism for supplying the fluid pressure
operated device with fluid pressure, a high
pressure mechanism for augmenting the
fluid pressure supply at a predetermmed
time, and means for automatically restoring

881,376

normal position after the work has been
done. |
4. In a mechanism for controlling

T

pressure, the combination with a source of

pressure, of a valve controlling t.
supply, a fluid pressure oper ated device for
the performance of work, a low pressure
mechanism for supplying t the fluid pressure
operated device with fluid pressure, a high
pressure mechanism for augmenting the
fluid pressure supply at a pwtlolmnunml
time, an automatically acting pressure op-

e pressure

| erated device controlling the  application

of the fluid from the low and hugh pressure
mechanisms to the {luid pressure operated
work device, and means for automatically

' restoring the low and high pressure mechan-
1Isms to normal position after the work has

been done.

5. In a4 mechanism for controlling [lad
pressure, the combimation with a source of
pressure, of a valve controlling the pressure
supply, a fluid pressure opet rated device for
the perfmmanc&, of work, a low pressure
mechanism for supplying the fluid pressure
operated device with fluid pressure, a high
pressure mechanism for augmenting the
flutd pressure supply at a predetermined
time, an automatically acting pressure
operated piston valve having opposite faces
of different arcas and controlling the ap-

- plication of the fluid from the low and high

pressure mechanism to the flurd pressure
operated work device, said automatic piston
valve being opomtod by the {luid pressure
upon one TFace thereol overbalancing the
constant pressure on the opposite face of
said piston, means for supplying said con-
stant pressure, and automatic valves control-
ling the operation of the low and high pres-
sure mechanisms.

6. In a mechanism for automatically con-
trolling and applyving maxunmum pressure {o
pressure operated devices, the combination
with a valve casing, of a valve controlhng
the supply of fluid under pressure through
sald casing, one end of which 1s construe Lo
and arranged to be subjected to constant
pressure, means for supplying such constant
pressure, the other end of said valve being
arranged to be acted upon by the flurd pass-
ing thmmrh said casing a low pressure means
&Ctlllf-’" on said fluid, a high pressure means
to auwmont the pressure of the fluid con-
trolled by sald automatic controller, a pres-
sure operated valve for said high pressure
means, and means operated bx" sald auto-
matic controller for govermng said last.

named valve. '

7. In a mechanism for controlling fluid
pressure, the combination with a source of
pressure, of a valve controlling the pressure
supply, a fluid pressure oper rated deviee for
the performance of work, a low pressure

the low and high pressure mechanism to | mechanism for supplying the fluid pressure
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- operated device with fluid pressure, a pres-

. sure operated valve controlled by said first-

10

~ pressure operated device and also having
means for controlling the action of the auto-
‘matic valve of the high pressure mechanisni.

15

‘named valve and controlling the low pressure
mechanism, a high pressure mechanism for
augmenting the fluid pressure supply at a
predetermined time, an automatic valve
“controlling the high pressure mechanism,

and an automatic controller having means
for controlling the supply of low pressure
from the low pressure mechanism to the fluid

8. In an automatic controller mechanism

tion with a valve casing having a port for the
passage.of pressure, of a double piston valve,

for pressure o-lperat'ed devices, the combina- |

~one piston _of which controls the port -afore-

881,376

pressure to the interior area of the other
piston to hold the first mentioned piston In
position to keep the port aforesaid normally

open, said tubular slidable rod being adapted

for operation -by said piston, means for

supplying pressure to sald tubular slidable

rod, ‘and exhaust port controlled: by the
tubular slidable ro
sald
rod. S

In testimony whereof I have hereunto
signed my name in the presence of two sub-
scribing witnesses. | o
- HENRY A. CARPENTER.
In the presence of— |

~ CLARENCE.A. WILLIAMS,

- JouN H. RoNEY.

and opened when the
piston operates the said tubular slidable

; 5

‘said, a tubular slidable rod for supplying .
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