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UNITED STATES

PaTenT OFFICE.

CORNELIUS KUHLEWIND, OF KNOXVILLE, PENNSYLVANIA, ASSIGNOR TO

THE HYDRAULIC VALVE AND RFGULATOR CO\IPANY LIMITED, OF

PITTSBURG, PENNSYLVANTA.

AUTOMATIC RELEASE DEVICE FOR ROLLS.

SPECIFICATION forming part of ' Letrtleir*s Patent No. 627,936, dated June 27, 1899.
| Applicetien filed May 7, 1898.. Serial ND. 680,048. (No medel.) | .

To all whom it may concern:

Beitknown thatI,CORNELIUS KUHLEWIND,
of Knoxville bor ouﬂ‘h in the county of Alle-
cheny and State of Pennsylmme have in-
vented a new and useful Improvementin Au-
tomatic Release Devices for Rolls, of which

the following is a full, clear, and exact de-

seription, reference being had to the accom-
panying drawings, forming palt of this speci-
ﬁca,tlon in Wthh-——-

I‘wure 1 1s a top plan view, pcutlv broken

away, on an irregular line, showmﬂ* one form
of roll-breaker constructed i_n accordance with
my invention. Fig.21s a central vertical sec-

tion of the same. Fig. 3 is a side elevation.

Fig. 4 is an end elewatlon showing another
form of the breaker, and Fig. 5 1s a eeetmndl
side elevation of the same.

My invention relates to the devices em-

ployed for automatically relieving one of the

rolls in rolling-mills when the pressure upon

the rolls exceeds a certain limit; and it con-
sists in a breaker for the roll- beeunﬁ' which

is provided with a eylinder eontammﬂ' a plun-

ger and with a separate chamber into which
11qu1d is forced from the cylinder when the
pressure exceeds the predetermined limit, the
liquid being returned from the chember to
the cvlmdel when the pressure is again re-
duced.

Tt also consists in a cushioning devwe con-
mstmcr of spring-pressed Wedwes combined

with a liquid-containing cylinder, the two co-

acting to afford the desned 1elea°~e .
In the drawings, referring to the form of

Figs. 1, 2, and 3 2 represents the breaker,

whleh 18 centr ally bored out to form a eyhn-
drical cavity, within which is fitted a piston
or plunger 3, having an upper reduced -por-

tion 4. An annular ring 5 closes this cavity
and is shaped tofitar ound the upper reduced

portion and also the lower larger portion of
the piston, as shown. " A ﬂe*ﬂble packing-ring
6 is secured to the lowerface of the piston by
a clamping-ring 7, this packing-ring being
secured at its outer edges by a elempmml ing
8, which is externally screw-threaded to en-
gage the screw-threaded walls of the cavity.
This packing-ring will allow thé small move-

ment of the plston or plunger and will effec-

tually prevent the oilor other liquid beneath

the piston from leaking around it. “he up- |

| per face of the plunﬂ'el is provided with a
‘transverse groove having opposite inclined

faces 9, which extend perellel to each other, 55
and when the plunger is in normal pOSItlen
with its upper end projecting beyond the ring

or cylinder-head 5, these inclined faces are

engaged Dy Slm1ler inclined faces 10, formed
by grooving the lower faces of twb sliding 6o
blocks 11 11. These blocks extend across the
top of the breaker and their ends engage suit-
able guiding-grooves within the ends of the
breaker. The blocks are provided with in-
clined upper faces, upon which rest the cor- 65

| respondmﬂly-mchned faces of a wedge-block
12, upon which the usual ad,]uetmtr Serews

beel and this wedge-block is guided by two
pins 13 which are secrewed mto the plunger
and are provided with slotted heads entering 70
suitable recesses in the wedge - block, this
block having a cross-pin 14 ex:tendm o thr ou n'h
the slots in the heads.
- The blocks 11 are nor md,lly forced forward
by a series of springs 15, extending through 75
holes in suitable end blocks 16 and into re- -
cesses in the blocks 11. When the springs
have been inserted, they are held by suitable
closing-strips 17.

From the cavity beneath the plunger lead 3o

| an outlet-port 18 and an inlet-port 19. - The

outlet - port leads to a valve - chamber 20,
formed in a screw-threaded valve plug or

casing 21. This valve-chamber is formed

within an externally-serew-threaded sleeve 3;
92, which is secured within the plug and has

a senee of holes registering with a series of
ports 23. The wmlve eon51sts of a disk 24,
which closes the lower endsof these ports, and

is provided with a central boss 25, to which go
is secured, by a serew-threaded stem a hol-
low head 26 to the upper reduced pert of
which are seculed on each side a series of
thin flexible metal plates 27, which are pref-
erably made of steel. Theeepletesme oround 95
very thin and are fitted one upon the other,
being secured by screws passing throuﬂ‘h
t.:lem into the head. DBetween the head and
the boss is secured a cup-packing whose edges
are held by a clamping-ring 25, and to the roo
lower face of the disk 24 is seemed another
flexible packing-disk 29, the edges of which
are secured within the Va,lve plug by the fol-
lower 30. The head is inwardly beveled and




 turned to the valve-chamber.-
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 1eVer

provided with br .-;mch ports, as shown, so that | conmet%

any leakage past the thin plmes will be re-
31 1s a back-
ing-plate for the packing 29 and to which is
secured the plug 32, which is externally slot-
ted and pivotally secured to a lever 33, ful-
crumed at 34 and engaged by a stem 35, ‘hav-
ing an dd]usmnﬂ'—wheel 36 bearing upon the
The valve is normally plessed In to
close the ports by a spiral spring 37, sur-

rounding the stem 35 and bearing against a

collar at its end and a stationary collar 38
upon the frame, the power of the.'sprinﬂ' be-
ing regulated by the wheel 35,

The ports 23 lead to an annular groove or
recess, from which a port 39 leads to the re-
]_i_ef-—ehamber proper, 40. The outer end of

this chamber is elosed by the plunger 41, hav-

20

ing the packing 42 secured at its edges to the

chamber, and this planger is normally forced |

- inwardly as far as its outer enlarged portion

will permit Dy means of a spiral spring 43,
surrounding the external portion of the stem
44 of the plunﬂ'er and bearing against a ring

‘thereon, and an outer plate 45, held by bolts
46.

The power of this spring may be ad-
justed by suitable nuts 47, which surround

“the stem and bear upon the plafte.

- 30

- At1its innerend the relief-chamber commu-
nicates by a series of ports 48 with a valve-
chamber 49, containing the outwardly-seat-

- ing valve 50, and from this valve-chamber

35

leads the inlet-port 19. . |

The operation is as follows: The chamber
below the cylinder-plunger, as well as the va-
rious passages and the relief-chamber, being
filled with oil, the parts normally rest in the

~position shown in Figs. 1 and 3, the inclined

40

faces upon the. face of the plunger bearing

upon the similar faces in the grooves of the
sliding blocks. When, however, the pressure

| exceeds a predeter mmed lumt the wedge-

45

50

55

60

block and the breaker will move toward each
other, and the blocks 11 being acted upon by
the 'wedge will be forced outwm‘dly against
the action of the springs and as they slide out
will force the piston into the cylinder, and the
oil being forced into the valve-chamber of the
outlet will press back the outlet-valve and
enter the relief-chamber, thus forcing back
the yielding plunger therein. The par £ then

assume the position shown in Fig. 2, and as |

soon as the excessive pressure is relieved the
springs will force the sliding blocks back to
thelr original position, and the spring 43 will
force in its plunger, thus driving the oil out

of the relief-chamber and back into the cyl-

inder. 'The plunger risesin the cylinder and
the partsagain assume their original position.
In Figs. 4 and 5 I show another form of my

device wherein the wedge system is within

the breaker and the eylinder is supported at
its end, the liquid flowing from one side of
the piston to the other suie as this piston
moves in the ¢ylinder. In this form 51 is the
breaker, having a vertically-sliding block 52,

moved.

‘the action is then quick and certain.

w , '627,936-_

'Wlthm th bleﬂLel thls block is
provided with an inclined face, which fits

upon the inclined face of a wedge 54, which 1s
arranged to move horizontallyand_the stem

55 of which projects through the breaker and

is secured to the piston 56 of the hydraulic
eylinder 57. A series of ports 38 extend
through the piston, these being normally
closed by thespring-pressed inwardly-seating
valve 59. 060 is the outlet-port, which leads

to a valve-chamber containing a valve 61,
which closes this port, and is provided with a

protruding stem pivoted to a. lever 62, ful-
ecrumed at 63 and acted upon by the stem 64,

°

15

80

which is provided with a spring 65 and ad- |

justing-wheel 66, as in the first form. From
the valve- chambel a port 67 leads to the other

'side .of the piston, and within the cylinder

upon this side is provided a spring-pressed
ring or annulus 68, which is suitably packed,
as shown.
substantially the same as above described,

“except that the oil is forced from one side of
the piston to a chamber which is within the
cylinder upon the other side of the piston

instead of being a separate chamber inde-
pendent of the cylinder. T'he springs t9 act
to force the piston back to its original posi-
tion as soon as the excessive pressure 1S re-

The advantaﬂ*eq of the invention result
from the use of the 1@11ef-cha,mber which is

“separate from the cylinder, but connected

thereto by inlet and outlet portq It also re-

The operation of this form will be

Go

95

10O

sults from the use of the wedges in conjunc-

tion with the plunger, since with this combi-

nation the parts are held rigidly in their nor-
‘mal position until the moment that the pres-

105

sure exceeds the predetermined limit, and

The co-
acting inclined shoulders upon the sliding
blockq and the plungeract to practically lock
the parts in their normal position until Lhe

-excess of power is applied.

Many variations may be made in the form
and arrangement of the wedge system and its
connection with the plunge‘r, as well asin the
form and connection of the relief-chamber
and the passages, without depﬂrtmw from my
invention, since

T claim— | | |

1. The combination with a 1011 of an auto-
matic relief device therefor, comprising a
breaker having a cylinder and plunger, and

a separate Iellet chambercarried by and mov-
able with the breaker, said relief-chamber
having ports connecting with the eylinder, at
least one of these ports having a yieldingly-
pressed valve controlling it; substantially as
described.

2. The combination mth a 1011 of an auto-

110
115
120

125

matic relief device therefor, comprising a

breaker having a cylinder and plunger, and

a wedﬂ'e syst@m in line with the plunger and
coacting therewith to automatically relieve
the roll -pressure when it becomes eaeesqlve'

with which the ordinary adjusting-screw 53 | substantially as described.

130




10

~ therewith, said chawmber
with the (,ylmder by ports e*ctendmg to the
same side of the piston, and a spring-pressed
valve governing one of said ports; substan—_
tially as d?S(“I’lbed |
5. Thecombination with a 1011 of a hollow:_

20

25

627,936

3. The combination with a roll, of an auto-

maticrelief device compr ising a breaker, hav-

ing a cylinder and plunger, a wedge in line
with and.connected tothe plungerand spring-
pressed sliding blocks contacting with said
wedge; substantlally as descmbed

4, The combination with a roll, of an auto-'-
matic relief device therefor, comprising a

breaker containing a cyhnder and plunger,

said breaker having also therein a separate |

relief - chamber carried upon and movable
being -connected

breaker therefor, containing a plun oer, in-
clined faces upon the plungel contacting w1th
similar faces upon sliding blocks, and a wed oe

"bearing upon the sliding blOCkb and arranﬂed |
to cause their inelined fdees to slide over the.-_
.faces upon the pl unger;
-sceribed. |
6. The combma,tlon w1th a roll, of anauto- |
matiec relief device therefor comprising a hol- |

"u-'|='ifii|55:--u--<. “ Goaol

substantul] y as de-'

low breaker having a cylindrical cavity, a

plunger movable thereln a separate relief-
-chamber carried by and ‘movable with the

breaker, said chamber being provided with

connecting the relief-chamber with the cyl-

inder, one of said ports being controlled by
a yleldmﬂfly pressed V&IVG, substantla,lly as

descrlbed |
7. A roll-breaker, havmﬂ' a cavity formmg

a cylinder, a plunfrer movable within the cyl-

inder and having a projecting portion pro-.

‘vided with inclined faces, horizontally-sliding -
‘spring-pressed blocks having inclined faces 4o )
arranged to bear upon the inclined faces of
| the plunger, and a vertically-movable Wedfre
bearing upon the block and arranged to move
| them oubwa,rdb and cause the cyhnder and
| plunger to move rela,twely to eaeh other sub-

bta,ntmlly as described.

In testlmony whereof I have hereunto f-':et

my hand.
R CORNELIUS KUHLEWIND
Wltnesses | |
"GEORGE B. BLEuMING -
H M CORWIN o

30
8 sprmﬂ'-pressed wall or plunﬂ‘er, and ports.
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