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Dol whone i may concern:

e it known that T, Tous T
o citizen of the United States, and 2 resident
of (1len Ridge. in {he county of Fssex and
Giate 0of New Jersey, bave invented certain
new and useful Tmprovements in Tube-Fin-
Jishing Machines, of which the following is a
gpecification, A :

My invention relates to tube finishing ma-
¢hines, and more particularly to machines
for smoocthing out any irregularities or un-
evenness in the ghell of a tube which has pre-
vicusly heen bent to approximately the
shape “desived, in order to give the tube 2
gmooth, upiform bore and to conform it
exactly to the shape desired. '

One object of the invention is 1o provide
a simple and durable machine of the above
type by means of which tubes may be rap-
idiy finished, ' L

Another object of the inventiou is to pro-
vide such a machine which may be readily
controlled and operated with little effort on
the part of the attendant; and still another
object of the invention is to provide a fluid
pressure-operated mdchine of the ahove type
lhaving a single control valve by means of
which the machine may be readily controlled
and rapidly operated by a gingle attendant.

The javention will be more readily under-
stood and other objects of the invention will
move fully appear from’ the’ following de-
seription taken in conneciion with the ae-
companying drawings, in which—

Brivioax,

Figure 1 shows & aide elevation of the pre-
ferred embodiment of my invention.  Fig. 2
is a broken plan view of the same with cer-
tain parts omitted and others in cross sec-
tion; and Figs. 3, 4, and 5 are vertical lon-
gitudinal sections of the preferred form of
o motive power operated control valve shown
in different operative positions:

" Referring. fo the drawings (Figs. 1 and:
2), 1 is a suitable platform on one end of
which is mounted a suitable split die 2 of
the size and shape to which'the tube is to be
finished, the die comprising upper and lower
members 3 and 4, The lower or floor mem-
ber 4 is rigidly secured to the platform 1

“x

by any saitable means, and the top or mov-
able member 3 is sccured by means of bolts
5 and 6 to a rod 7 on the other end of which
is mounted a piston 8 fitting in & cylinder 9

the head of which is provided with 2 flange |

portion 10 secured to the upper cuds of rods
11 by means of nuts 12, the lower ends of
the rods being seeured to the platform 1.
Adjacent one end of the die I provide a
suitable gunide 14 having an opening 15
throngh which suitable balls 16 and 17 are
inserted, The gnide may be of any desired
structure for holding the balls and guiding
them into the adjacent opening of the die,
but T prefer to have the guide in the form
of a cylindrical tube, as shown, and to pro-
vide the same at one end with a flange 18
fitting into the die, by means of which the
guide may be steadied and held in position,
"\t the rear of the guide I provide a cylinder
19 having a piston 20 to which js secured 3
plunger 21 the forward end of which pro:
jecis through the adj;
15 so as to engage the

acent end of the guide
balls and force them: .
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into the tube in the die when the piston is

moved forward. The diameter of the fore-
mest ball 16 js equal to the de ived borve of
ihe finished tube, and the following balls are
of less diameter so that when the foremost

Lall has been forced through the tube, the .-
vemaining balls may roll back inte the’
guide; and in order that these balls may re-
to the guide when the plun-
incline the die downward .

turn by gravily
ger is vetracted, T
toward the guide. as shown in Fig. L. .

Referring to Figs. 1 and 2, it will be seen
that the number of balls and the length of
the guide and the plunger are such that the
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foremost ball, ov as many of the balls as
are to be of the larger diameter, will be :

50

forced through the pipe in the die by & sin-
ole forward stroke . of the plunger. This -

Feature enables the tubes to be finished much
more rapidly than if the
were of such proportions that only one or &
few of the balls conld be foreed into the tube
at a single stroke of the plunger. Tn order
to insure a more ready control and rapid op-
eration of such machines than has hereto-

fore been possible, and to obtain perfect coti

trol, with smoothness of operation, and to
greatly diminish the manual assistance in
the operation of such machines, T drive the
pistons 8 and 20 by fluid pressure and con-

neet the corresponding eylinders 9 and 19 by

suitable piping to a suitable motive power
operated valve 22 controlling the flow- of
motive fluid to and from the cylinders, and,
in the preferred form of my invention, T

guide and plunger |
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control the operation of this valve by a mas-
ter control device preferably in the form of
a valve 9297, . o
The constructron ‘and arrangements of
the valves and the manner of connccting
and operating them in the preferred form of
my invention, is as follows: The motive-
power operated valve 22 consists of a ey-
23, the ends of which are
closed by heads 24, 24/, -the inside of the
valve casing being diyided transversely by
four annular flanges 25, 26,27 and 28, into
compartments 29, 30, 31, 32 and 33, and
within the outer shell bf the valve there
is provided a cylinder or tube 34 extending
the entire length of the valve and ftting
tightly against the annular flanges 25, 2,

27 and 28, This tube is provided with a

series of perforations 36 opening into the
chamber 30, and with a series of perfora-
tions 37, 38 and 39 opening respectively into
thie chambers 31, 32 and 33. The inner cyl-

.inder 34 is provided with a rod 40 carry-

Ing three piston rings or heads 41, 42 and
43 fitting within the cylinder 84 so as to
slide back and forth therein. To one end
of the inner dylinder 84 there is connected
a pipe 45 in which is placed the master-
controlled valve 22" having a port connectec:
to a pipe 46 leading to a suitable source of
high pressure fluid, not shown, with a- sec-
ond port connected with an exhaust pipe 47,

while the other ¢nd of the cylinder is con-

nected to a pipe 48 leading to a suitable
source of low pressure fluid such, for ex-
ample, a city water supply. The chamber
33 of the valve is connected by pipe 49 to
the high pressure source above-mentioned,
while the valve chamber 32 is connected
through pipe 50 to the upper end of the
cylinder 9, the valve chamber 31 being con-
nected by pipe 51 to the rear end of cylin-
der 20 and valve chamber 30 being con-
nected to an exhaust pipe 52. The front
end of cylinder 19 and the lower end of

~cylinder 9 are respectively comnected by

‘pipes 53 and 54 to the above-mentioned
source of low pressure fluid, and the pipes
48, 53 and 54 are provided with suitable
valves 55, 56 and 57 for cutting off the low
pressure when desired, but in the normal
operation of the machine these valves are
open and the low pressure fluid is always
acting on the parts of. the apparatus tg
which these pipes are connected. L

The master-control valve 22" is provided

with a suitable handle or lever 58 which,

in the preferred form of my invention is

-connected to a bell-crank lever 58’ extending
-into a path of travel of a suitable projec-.

tion 59 mounted on the upper side of the
plunger 21 so as to move therewith through
a suitable slot v9 along the cylindrical ball
guide 14. The arrangement is such that
when the plunger has moved. forward to

1,085,265

such an extent as to force the Jeading bhall
16 through the tube, the projection 59 will
engage the crank 38 and throw it into a
position to cut off the high pressure from
pipe 45 and connect the pipe with the ex-
hausi, pipe 47,

The operation of the apparatus as de-
seribed 15 as follows: Assuming that the
Jplunger 21 is vetracted in the position shown
m Kig. 1, the balls being in position. the
die being open with the upper half of the
die 3 elevated and the lever 58" of the mas-
ter-control valve being in the dotted line
position shown in ¥ig. {) with low pregsure
fluid holding ‘the piston 8 raised aund the
piston 20 in its year position, and the piston
of the motive-power operated valve in the
position shown in Fig. 31 to start the ma-
chine, the operator thyrows lever 58 of the
master-control valve iiito the full line posi-
tion shown in Fig. 1, whereupon high pres-
sure is admitted through pipes 6 and 45
aguinst the end piston head 43 of the motive
power operated valve, moving the smme to
the left. As the rod 40 cavrving the three
piston heads 41, 42 and 43 nwoves to the loft,
the ports or openings 38 ave first uncovered
as shown in Fig. 4, admitting the high pres-
sure flaid from pipe 49 through ports or
openings 39 and 38, into valve chamber 52
and from thence through pipe 50 to the
upper end of eylinder 9 to force the piston
downward to close the die. As this piston
is- descending the rod 40 continues in its
movement to the left until it reaches the po-
sition shown in Fig. 5, whereupon high
pressure fluid is also admitted through the
ports 37 into valve chamber 81, thence
through pipe 51 to the rear end of the cyl-
inder 19, causing the plunger 21 {o move
forward, forcing the balls through the tube.
When the plunger 21 is moved forward
sufficiently to force ball 16 through the tube,
the projection 59 carried on the plunger en-
gages the operating lever 58’ of the master-
control valve, forcing it into position to
cut off the high pressure from pipe 45 and
connecting said pipe to the exhanst pipe 47,
whereupon the " low pressure (preferably
connected to the city mains) acting throngh
pipe 48 on the other end of piston head 41
of the motive-power operated valve, forces
the rod 40 with its piston headsto the right,
first uncovering ports 86 and 37 to connect
pipe 51, leading from the rear end of cyl-
inder 19, to exhaust pipe 52 and subse-
quently uncovering ports 38 to conneet pipe
50 leading from the upper end of cylinder
9 to exhaust pipe 52, thus permitting the
city pressure acting on the opposite ends of
these cylinders tc move them so as {o return
plunger 21 to its retracted position and ele-
vate the upper half of the die.

Lt7will be seen from the above described
operation that I have provided a machine
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of the character dJescribed, which in the
preferred embodiment of my invention is
prga.ctimuy_ automatic in its ope-.'ion and
only requires
placing the balls in the guide
ing 4he lever 58’ to start the operation, the
parts being automatically returned in posi-
tion for a second operation without thought
operator. Such a ma-
chine. may be operated with considerable
less gkill on the part of the atténdant than
is required in tube finishing machines here-
tofore known, and without effort om the
part of the operator. It will also be ob-
corved that the machine operates with great
efficiency in the motive power necessary to
operate it, since the low. pressure fluid is
not. exhausted but simply acts as a buffer
against the high pressure fluid to auto-
matically return the parts when the tube
in the dic has been “finished.” It will be

and throw-

obvious to those skilled in the art that

in so far as certain features of my inven-
tion ave concerned, various changes in the
arrangement, construction-and operation of

- the machine may be made without depart-
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ing from the scope and spirit of the in-
vention, such for instance as the substitu-
tion of some other arrangement and con-
nection for the fuid pressure for returning
the cylinders to thelr normal position in
place of the nermally applied low pressure
acting to automatically return these parts,
ar the substitution of differently constructed
valves or other parts of the machine, and I
do not wish to be understood as limiting
myself other than is indicated in_the ac-
companying claims. -

T{aving thus described my invention, what
T ¢claim as new and desive to secure by Let-
ters Patent, is: o .

1. In a tube finishing machine, the combina-
tion of a split die for holding the tube ‘and
confining its shell to the desired shape and
size, one member of the die being movable
to permit the placing ofr the tube in the
die, a guide for balls registering with one
end of the die, said balls, power-operated
means including 2 piston actuating the mov-
abie part of the die and a plunger for fore-
ing the halls into the tube in the die, and 2
conirol device governing said. power-oper-
ated means to close the die and to force the
halls.into the tube. : .

9. Tn o tube finishing machine, the com-
hination of a split die for holding the tube
and confining its shell to the desired shape
and size, one member of the die being mov-
able to permit the placing of the tube in the
aie. a guide
vegistering with one end of the die, said
balls, power-operated means including a

“piston for actuating the movable part of the

die and a plunger for forcing the balls into
the tube in the die, said balls-being sufficient

Little attention aside from’

‘end of the die, said balls,

“end of the die, the floor member

holding a plurality of balls

28

in number and the plunger and guide be:
ing of such length that the foremost ball
will be forced through the tube by a single
stroke of the plunger, and means controlling
said power-operated nreans to cloge the die

and fotce the balls into the tube.

2. In o tube finishing machine, the com-

- bination of a split die for holding the tube

and confining its shell to the desired shape
and gize, one member of the die being mov-
able to permit the placing of the tube in the
die, 2 guide for balls registering with one
means inclnding
a cylinder and hydraulically-operated pis-

“ton connected with the movable part of the

die for actuating the same, a plunger mov-
able back and forth to force the balls into
the tube, means including a cylinder angd
hydraulically-operated piston actuating said
plunger, pipes leading to said cylinders, and
valve mechanism connected with the. pipes
and coritrolling the pistons to close the die
and then force the balls into the tube.

4. Tn a tube finishing machine, the com-
hination. of a &plit die for holding the tube
and confining its shell to the desired shape

-and size, one member of the die being mov-

able to permit the placing of the tube in the

70
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die, a guide for balls registering with one -

: of the die
sloping downward’ to the adjacent end of
the guide so as to permit the return of the
balls thereto by gravity, said balls; power-
operated means ncluding 2 piston actuat-
ing the movable part of the die and 2 plun-
ger for forcing the balls into the tube in the
die, and a control device governing said
power-operated means to close the die and
to force the balls into. the tube.

5. In a tube finishing machine, the com-
bination of a split die for holding the tube
and confining its shell to the desired shape
and size, one member of the die being miov-
able to pexmit the placing of the tube in the
die, a guide holding & plurality of balls
registering with one end of the die, the
flcor member of the die sloping downward to
the adjacent end of the guide so as to periit
the roturn of the balls thereto by gravity,
said balls, power-operated means including
a piston for actuating the movable part of
“the die and a plunger for forcing the balls

into the tube in the die, said balls being suf-

feient in number and the plunger and guide
being of such length that the foremost ball
will be fhrced through the tube by a single
stroke of the plunger, and means control-
ling said power-operated means to close the
die and force the balls into the tube.

6. T a tube finishing machine, the’ com-
bination of a split die for holding the tube

“and confining its shell to the desired shape

and size, one member of the die being mov-
able to permit the placing of the tube in the
‘die, 2 guide for balls registering with one

b
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end of the die, the floor nwmber of the die
sloping downward to the adjacent end of the
enide so as (o permit the return of the balls
thereto by gravity, said balls, means includ-
ing a cylinder,and hydvaulically - operated
1)1\ on connecteil with the movable part of
be die for-actuating the same, a plunger
mnml)l back aund forth through the guide
to engage and force the balls into the Lubo
M Jllt]ll\hn“ a eylinder and h\drluh—
cally-operated piston actuating said plan-
ger, pipes leading to said (yhndcr*. and
valve mechanism conmected with the pipes
and controlling the pistons to close the die
.m(l then foree the | salls into the tube.

. In a tube finishing machine, the combi-
naimn of a split die for hohhno the tube
and confining its shell to the desired sh wpe
and size; one Cmember of (he die being mov-
able to permit the placing of the tube in the
die, a guide holding a nlu ality of balls reg-
istering with one. end of the die, said bd“b’
power - operated means mdudmg a piston
for actuating the movable part of the die
aned n p]mwcr for forcing the halls into the
tube in the die, said halls being sufficient in
number and the plunger and Omdo being of
stich Iengthy that the foremost ball will be
foreed tlummh the tube by a single stroke
of the plmwer and « contrdl device connect-
e with said power-operated means for’ gov-
erning the same to ol)en and close the dic
and to force the balls into the tube.

In a-tube finishing machine, the combi-
nahou of a spht die for holding the tube
and confining its shell to the desired shape
and size, one member of the die being mov-
able to permit the placing of the tube in the
die, 2 guide for balls registering with one
end of the die, said bfﬂla. means meluding a
cylinder and hwh'nnlwﬂllv operated plqton
connected with the movable part of the die
for actuating the same, a phmoor movable
back and forth to force the balls into the
tube, means including a cylinder and hy-
draulically - operated plbton actuating said

" plunger, flunid pressure pipes leading to each

50

55

side of the pistons, and a control ¥ salve gov-
erning the admission and outlet of said fnid
through the pipes to move the pistons so as
‘to close the die, move the plunger forward
and ‘then retract the plunger and open the
die.-

9. In o tube finishing machine, the combi-
natlon of a sphit die For holding the tube
and confining its shell to the desived shape
and. size, one " member of the die being mov-

. able to permit the placing of the tube in the

60
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die, a guide for balls registering with one
end of the die, said balls, power-opernted
means including a piston actuating the mov-
able part of the die and a phmfrer for fore-
ing the balls into the tube in (he die, and
‘means including a single manually operated
control valve for sug )p]V ng and controlhng

1,005,265

power t
the same

10. In a tube finishing machme the com-
bination of a split die for homm'r the tube
and confining its shell to the desired shape

said piston and plungm‘ Lo operate

‘and size, one membu‘ of the die being mov-

able to ermlt the placing of the tube in the
die, a guide for balls registering with one
end of the die, said bal]s, means mcludm« a
cylinder and hydraulically-operated pLstou
connected with the movable part of the die
for actuating the same, a plunger movable
back and forth to force the balls into the
tube, means including a cylinder and hy-
dmuhcallv operated pl'ston actuating said
phinger, fluid * pressure conveying pipes
leading to each end of said ey lmders, and a
mn]o valve mechanism connected to said
pipes for controlling the admission of fluid
pressure {o cach end of the eylinders for op-
erating the piston and plunger.

11 In a tube finishing machine, the com-
bination of a split die for holding the tube
and confining 1ts <hell to the desired shape
and size, one member of the die heing mov-
able to permit the placing of the tube in the
die. a guide for balls registering with one
end of the dic. said bal]s, means mcludnw a
cylinder and hydraulically-operated pxston
connected with the movable part of the die
for actuating the same, a plunger movable
back and forth to force the balls into the
tuhbe, means inclnding a cylinder and hy-
dranlically - operated 1)1%(011 acluating said
plunger, fluid pressure conveying pipes
leading to each end of the eylinders, and »
single “valve mechianism connected with said
pipes for controlling the admission and ex-
haust of fluid pressure to and from each end
of the cylinders. ’

In a tube finishing machine, the com-
bm‘\tlon of a split die for | holding the tube
and confining its shell to the ¢ losired shape
and size, one member of the die being mov-
able to pemml the placing of the tube in the
dic, a guide for balls registering with one
end of the die. said balls, means mclmhnw a
cylinder and hydraulically-operated plsl(m
connected with the movable part of the die
for actuating the same, a plunger movable
back and.forth fo force the balls into the
tube, means including a cylinder and hy-
draulically-operated pMou actuating said
plunger, fluid pressure conveving pipes con-
nected to said cylinders, & motive power-op-

“erated valve connected with said pipes to

control the admission of fluid prosqmc to the
eylinders to clese the die and then force the
bdls into the tube, and means for :1pplvmg
motive power to said valve.

13. In a tube finishing machine, tho em-
bination of a split die for holdin 1 the tube
and confining its shell to the desired s shape
and size, one "member of the die being mov-
able to *001 mig the placing of the tube in the
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die, a guide for balls registering with one
end of the die, said balls, means including
& cylinder and hydraulically-operated pis-
ton connected with the movable part of the
die for actuating the same, a plunger mov-
able back and forth to force the balls into
the tube, means including a cylinder and
hydraulically-operated piston actuating said
niunger, fluid pressure conveying pipes lead-
ing to each end of the cylinders, a motive
power-operated valve connected with said
pipes to control the admission and exhaust
of fluid pressure to and from each end of the
eylinders, said walve being biased in op-
eration to the position for exhausting the
fiuid pressure from one end of the cylinders

40 return the piston and plunger to their

wormal position, and means for applying
power to the valve to move it so as to admit
fluid pressure to the cylinders to close the
die and miove the plunger forward. .

14. In a tube fnishing machine, the com-

<

bination of a split die for holding the tube

and confining its shell to the desired shape

; and size, one member of the die being mov-
able to permit the placing of the tube in the

die, o guide for balls registering with one
end of the die, said balls, means inciuding
a cylinder and hydraulically-operated pis-
ton connected with the movable part of the
die for actuating the same, a plunger mov-

able back and forth to force the balls into

the tube, means including a cylinder and

hydranlically-operated piston actuating said

plunger, pipes for leading high pressure
finid to one end of said cylinders, a valve
connected to said pipes for controlling the
admission and exhaust of fluid to and from

the eylinders, and pipes for leading rela-

tively low pressure fiuid to the other end of
the cylinders to automatically return the
piston and plunger to their normal pesition
when high pressure is cut off from said

-¢ylinders.

15, In a tube finishing machine, the com-
bination of a splif die for holding the tube
and confining its shell to the desired shape
and size, one member of the die being mov-
gble to permit the placing of the tube in the
die, a guide for balls registering with one
end of the die, said balls, means including
& cylinder and ‘hydraulically-operated pis-
ton connected with the movable part of the

die for actuating the same, a plunger mov-

able back and forth to force the balls into
the tube, means including a cylinder and
hydraulically-operated piston actuatingsaid
plunger, pipes for leading high pressure
flnid to one end of said cylinders, o valve
connected to said pipes for controlling the
admission and exhaust of fluid to and from
the cylinders, and pipes for leading rela-
¢iwely low pressure fluld to the other end of

)

ihe eylinders to automatically return the

_piston and plunger to their niormal position.

&

when high . pressure is cut off from said
cylinders, said valve being biased in opera-
tlon to the position for exhausting the high
pressure fluid from the cylinders so that the
low. pressure fluid may automatically re-
turn the piston and plinger to their normal
positions. '

16. In a tube finishing machine, the com-
bination of a split die for holding the tube
and confining its shell to the desired shape
and size, one member of the die being mov-
able to permit the placing of the tube in the
die, a guide for balls registering with one
end -of the die, said balls, means inclunding
a cylinder and hydraulically-operated pis-
ton connected with the movable part of the
die for actuating the same, a plunger mov-
able back and forth to force the balls into
the tube, means including a cylinder and
hydraulieally-operated piston actuating said
plunger, pipes for leading bhigh pressure
fluid to one end of said cylinders, a valve
connected to said pipes for controlling the
admission and exhaust of fluid to and from
the cylinders, pipes for leading relatively
low pressure fluid to the other end of the
cylinders to automatically return the piston
and plunger to their normal position when
high pressure is cut off from said cylinders,
said valve being biased in operation to the
position for exhausting the high pressure
fluid from the cylinders so that the low
pressure fluid may automatically return the

piston and plunger to their normal positions,

and means including a master control device
for controlling the movement of said valve
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to admit high pressure fluid to the cylinders .

to close the die and move the plunger for-
ward. _ -

17. In a tube finishing machine, the com-
bination of a split die for holding the iube
and confining its shell to the desired shape’
and size, one member of the die being mov-
able to permit the placing of the tube in the

die, a guide for balls registering with one :

end of the die, said balls, means including
a cylinder and hydraulically-operated pis-
ton connected with the movable part of the
die for actuating the same, a plunger mov-

able back and forth to force the balls into 1

the tube, means including a cylinder and
hydraulically-operated piston actuating said
plunger, pipes for leading high pressure
fluid to one end of said cylinders, a valve
connected to said pipes for controlling the
admission and exhauvst of fluid to and from
the cylinders, pipes for leading relatively
low pressure fluid to the other end of the

«oylinders to automatically return the pis-

ton and plunger to their normal position
when high pressure is cut off from said cyl-
inders, said valve being biased in operation
to the position for exhsusting the high
pressure fluid from the cylinders so that the-
low pressure fluid may sutomatically re-
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turn the piston and plunger to their normal
posifions, and means for controlling said
valve comprising & part connected with the

plunger to move therewith and operatively T

related to the valve to cause the same when
the plunger has been moved forward, o be
moved into a position for exhausting the
high pressure from the cylinders to permit
the return of the piston and plunger.

18. In o tube finisling machine, the com-
bination of a split die for holding the tube
and confining its shell to the desired shape
and size, one member of the die being mov-
able to permit the placing of the tube in
the die, a guide for balls registering with
one end of the die, said balls, means in-
clnding a cylinder and hydraulically-oper-
ated piston connected with' the movable
part of the die for actuating the same, a
plunger movable back and forth to force
the ball into the tube, means including a
cylinder and hydraulically-operated piston
actuating said plunger, pipes leading high
pressure {lnid to one end of said cylinders,

pipes for leading a relatively low pressure’

fluid to the other end of the cylinders to
automatically return the piston and planger
to their normal positions when the high
pressure to the cylinders is cut off, a valve
connected with the high pressure pipes for
controlling the admission and exhaust of
fluid to and from the cylinders, means for
normally applying power to the valve to
move it into the position for exhausting the
high pressure fliid from the cylinders, and
means including a master control device,
for applying power to the valve to move it
into position to admit high pressure to the
cylinders,

19. In a fube finishing machine, the com-
bination of asplit die for holding the tube and
confining its shell to the desired shape and
size, one member of tlie die being movable
to permit the placing of the tube in the die,
a gnide for balls registering with one end of
the die, said balls, means including a cyl-
inder and hydraulically-operated piston
connected with the movable part of the die
for actuating the same, a plunger movable
back and forth to force the balls into the
tube, means including 2 cylinder and hy-
draulically-operated piston actuating. said
plunger, pipes for leading high pressure
fluid to one end of the cylinders, pipes for
leading velatively low pressure fluid to the
other end of the cylinders for automatically
veturning the pistc.. and plunger to {heir
normal positien when the high pressure is
cut off from the eylinders, valve inechanisin
comprising n sliding piston and with ports
comnected to the high pressure pipes lead-
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ing to the cylinders and an exhaust port, a
pipe connected with said valve mechanism
on -one side of the piston for normally ap-
plying relatively low pressure fluid thereto
for moving the piston into position to ex-
haust the high pressure from the eylinders,
& pipe connected with the valve mechanisni
' on. the other side of the piston for conduct-
ing fluid pressure thereto to move it against
the low pressure, and a valve controlling
the fluid pressure to the valve through said
last pipe.

20. In a tube finishing machine, the com-
bination of a split die for holding the tube
and confining its shell to the desived shape
and size, one member of the die being mov-
able to permit the placing of the tube in the
die, a_guide for balls registering with one
end of the die, said balls, means mncluding a
cylinder and hydraulically-operated piston
connected with the movable part of the dic
for actuating the same, a plunger movable
back and forth to force the balls into the
j{ube, means including a cylinder and hy-
draulically-operated piston” actuating said
plunger, pipes for leading high pressure
fluid to one end of the cylinders, pipes for
leading relatively low pressure fluid to the
other end of the cylinders for automatically
returning the piston and plunger to their
normal position when the high pressure is
cut off from the cylinders, valve mechanism
comprising a sliding piston and with ports
connected to the high pressure pipes leading
to the cylinders and an exhaust port, a pipe
connected with said valve mechanism’ on
one side of the piston for normally applying
relatively low pressure fluid thereto™ for
moving the piston into position to exhaust
the high pressure from the cylinders, a pipe
connected with the valve mechanisui on the
other side of the piston for conducting fluid
pressure thereto tormove it against the low
pressure, & valve controlling the fluid pres-
sure to the valve mechanism through said
last pipe, and means including a projection
from said controlling valve and a projec-
tion from the plunger adapted to engagn
therewith when the plunger has been moved
forward to cut off the high pressure fluid
from the valve mechanism and permit the
piston and plunger to be automatically re-
turned to their normal positions.

In testimony whereof, T have signed my
name to this specification, in the presence of
two subscribing witnesses.

LOUIS . BRINKMAN.
Witnesses: _
Savuen M. Warn, Jr,
Epwin Szern.
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