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No, 762,683,

Patented June 14, 1904,

UNITED STATES PATENT OFFICE.

ELBERT H. CARROLL, OF WORCESTER,
MORGAN CONSTRUCTION COMPANY, OF WORCESTER,
SETTS, A OORPORATION OF MASSACHUSETTS.

MASSACHUSETTS. ASSIGNOR TO
MASSACHU-

SPECIFICATION formmg pa,rt of Letters Patent No. 762, 683 dated J une 14 1904.

A-miisaticn file. JulyS 1902 Serial No, 114,781,

(No model, )

To all whom it may concerii:

- Beitknown that I, ELserT H. CARROLL, 2 citi-
zen of the United States residing at Wrorce%—
ter, in the county of Worcester and Common-
Wealth of Massachusetts, h‘we invented a new
and useful Impr ovement in Shear-Valves, of
which the following is a spemﬁcatlom ACCOM-
pamed by dmwmcrs forming a pa,rt of the
same, in which— -

qure 1isa view showing a side of a steam-
Shem for cutting billets, ghowmﬂ' the appli-
cation of my 1mpr0ved Va,lve thereto Figo.
2 18 an enlarged sectional VIBW of the cvhn-
der and Va,lve -body. Fig. 3 is a vertical sec-
tion through the valve- body and valves, on an
enlarged sca,le on the line 33 of Fig. 2. Figs.

‘md b are broken sectlonal views on the
same line 4 4 of Fig. 6 on a much larger scale.

Fig. 6 is an end view looking into the flanged

ring, forming a portion of “the valve-body:
anc Fig. 7 is an inner end view of the valve-
body. Fig. 8 is an enlaro’ed detailed view of

the trip, and Kig. 915 a detached view.of the
gage for releasmﬂ“ the trip.

Similar reference letters and figures refer
to similar parts in the different views.

An object is to keep the distance for steam
travel between valves at a minimum; also, to
maintain & minimum volume of Steam 1n the
connecting-ports. |

The obJect of my present Invention is to ac-
complish the quick Opemnﬁ' of the exhaust-
port of the so-called ' steam flying shears” to
cause the piston to respond instantly to the

full expansive force of the head of live steam

~upon the piston, whereby to impart the re-

quired power to the shears necessary to sever

~ the billet.

40

A further object is to so construct and in-
case the valve mechanism that all parts there-
of are kept hot and at a sub%t‘mtmlly uniform
temperature. |

With these objects in view my invention
consists in certain novel features of construc-
tion and combination of parts which will be
hereinafter descubed and pointed out in the
claims.

Referring to the accompanying drawings,

the cylinder 1 is stationed upon the machine-
bed 2 1n any approved manner and is shown
on Fig. 1 at about an angle of forty-five de-
ogrees. The piston 2 is fitted within the cyl-
1ndel and provided with stem 3 at one end,

and with the outer end the cross-head 4 is se-

cured.

The numeral 5 mfhcates the live-steam sup-
ply-pipe, and through this a continual head
of steam 1is supphed to the outer or upper
end -of the cylmder through port 6. The
valve-body T is convemently secured to one
side of the cylinder, as shown in Fig. 1.
This valve-body may be variously construct-
ed, but, as shown, has a general cylindrical
form externally Internallv 1t 1s provided
with several annular flanges 8, 9, and 10,
which divide the valve- body into four ChaJm-
bers A, B, C, and D, respectively, in the or-
der named bemnmn@ at the outer or upper
end. The inner edﬁ*es * these flanges are
In approximate alinemen

ends ot the valve- body.

ings 13 and 14. Whlch for convenience of con-
structlon are ot slightly - different diameter

and 1n the assemblage of parts necessitating

their being 1merted from opposite ends of

the valve- body through openings 11 and 12,

respectively. The bushmcfs are turned to
true cylinders inside and are provided with
openings b, ¢, and « into the chambels B, C,
and D, 1espectlvelv
outer or upper end of the V&lve-body 1S
closed by a head 15 and the opposite or
lower end by a gland 16, this being holted or

otherwise secur ed In place and the oland 16

1s provided with a cylindrical hub 17 which
has a carefully-turned outer surface ot -S0Mme-
what less diameter than that of the inner sur-
faces of the bushings 13 and 14, with which sur-
faces it 1s concentric, so that an annular valve-
chamber 18 is formed between said hollow
annular hub 17 and the bushings 18 and 14.

In this annular chamber the main valve 19 is

fitted, it being hollow and eylindrical and of

with one another
and also in alinement with the openings 11
and 12, formed, respectively, in the opposite .
Fitted to these in-

i ner circular edges are two. cylindrical bush-

The opening 11 at the'
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a length somewhat greater than the width of |
the three chambers B, C, and D. This main
valve 1s entirely open at its lower end and
has a head 20 at its upper end provided with
orifices 21 21 therein.
able packings 22 to make 1t steam-tight on
its outer surface, and the annular hub 17 may
also have packings 22 to make the valve run
steam-tight. The valve also has an annular
recess 23, formed circumferentially about its
surface, and a port 24 1s made from this re-
cess through the valve. Stem 25 extends
from the center of the maln valve through
the head 26 at the lower end of the V‘LIVO-
hody, and on it the cross-plates 27 and 28 are
mounted, the former of which is secured
thereto and both of which are loosely
mounted and capable ot sliding upon guide-
rods 29 29. These guide-rods have shoulders
30 30, against which the inner loose plate 28
18 held _by a spiral spring 31, the object of
which construction is to form a yielding buf-
fer for the main valve when it reaches its ex-
treme stroke in either direction.

Within the hollow bore of the hub 17 of
oland 16 there isan enlargement in the metal
which 1s counterbored to form a cylindrical
opening 32, and fitted to this and adapted to
slide endwise therein is the hollow cylindrical
pilot-valve 33, which 1s closed at its upper
end and open at its lower end and in commu-
nication with the interior of the hub 17 and
chamber A of the valve-body. This pilot-
valve 33 1s reduced circumferentially, as at
34, whereby to form an annular recess, and
this is adapted to bridge the two live-steam
ports 35 and 36 when steam 1s being admitted
into the lower end of the cylinder to force
the piston suddenly upward, as i1s illustrated
in Figs. 3 and 4 of the drawings, to force the
piston to the position illustrated in Fig. 2,
the live steam being permitted by this posi-
tion and the pilot-valve to follow the course
indicated by the arrow in Fig. 4 to impinge
against the lower end of the main valve to
force the latter into the position indicated 1n
Kigs. 3 and 4, so that steam may pass from
a pipe 5 from the upper end of the cylin-
der, and thence through opening d, recess
24 1 the outer wall of the main valve 19,
through opening ¢ into chamber C, which
is in communication with and supplies the
lower end of the cylinder with steam. From
the lower end of chamber 18 an exhaust-port
37 leads into the bore 32, in which the pilot-
valve 33 slides, and out through this port 37
the steam exhausts when the pilot-valve is
moved outward in the direction indicated by
the arrow, and when the pilot-valve is in the
position Shown in Fig. 5 the exhaust from
the lower end of the cvhnder escaping from
chamber B through the opening 4, which has
been opened by the movement of the main
valve, asshown in Fig. 5, thence into chamber
A, and out thr ough the dischar oe-orifice 38.

Valve 19 carries suit-

762,685

(See Fig. 2) Of course it is understood that
there 1s a constant pressure of steam at oppo-
site ends of the recessed portion 23 1in the
outer wall of the main valve; but the area of
the inner or lower end is greater than the
area of the opposite end, so that the valve
will in that way be moved inward. This 1s
what causes the inward movement of the main
valve when exhaust-port 37 is opened. The
area of the inner or lower end of main valve
1s still larger, and hence when live steam en-
ters chamber 18 the valve 1s forced oudtward
or upward, due to the greater area exposed
to the force of the steam. The valve will be
moved inward with a sudden impulse until
port 37 1s covered and the remaining steam
in chamber 18 is compressed sufficiently to
balance the pressure in recess 24. The stroke
of main valve 19, after passing over port 37,
1s controlled by exhausting the compressed
steam from chamber 18 through a needle-
valve 40, which can readily be adjusted, as 1t
18 obvious that the speed of main piston 2 1s
entirely controlled by the stroke of main
valve 19. To regulate the rapidity with
which steam is to enter chamber 18 from the
lower end of the main valve, a needle-valve 41
1s employed, 1t being set to the position nec-
essary to admit the required amount of steam
and at the speed desired. Thisvalveisunder
the control of mechanism which will now be
described. The usual gage 45 is pivoted In
the path of the moving billet a predetermined
distance from the shears 46 46, so that when
the billet reaches the gage 1t 1s to be severed,
and 1t is the purpose of my valve mechanism
to automatically cause the shears to act. The
gage 1s therefore swung upon its support 47,
where 1t 1s pivoted against the tension of a
spring 48, which causes 1t to slacken the ten-
sion of 49, which previously has been held
taut by spring 48. Thisaction permits spring
50, which 1s We‘ﬂ{el than spring 48, to swing
the arm 51, with which 1t1s connected down-
ward, causing the finger 52 thereon to strike

the outer end of trip 53, which latter nor-

mally is held by spring 54 against a shoul-
der 55 on the stem 56 of the pilot-valve. The
trip 1s preferably jointed, as at 57, to allow
the finger 52 to sweep past its upper end
should the finger ever drop to a position be-

low it, the spring 58 being provided to re-

tain this pivoted section in a position against
the lug 59. This release of the valve-stem
permits a stiff spiral spring 60 on the outer
end of valve-stem 56 to force the pilot-

valve upward or outward, a cushioning de-

vice 61 causing it to stop in its outward
throw. As has been explained, this 1s the
initial detion of the valve mechanism pre-
paratory to the downward movement ot the
piston 2 in the operation of the shears.
head 4, connected with the upper end of piston
2, 1S eonnected to the shears in the usnal man-
ner by a pair of links 62 62. To cause the
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return or resetting of the pilot-valve to the
position indicated in Figs. 3and 4 of the draw-
ings, an arm 63 is provided, it being ful-
crumed at 64 and divided at its upper end, as
at 65, to straddle the valve-stem 56. This le-
ver 63 1s swung inwardly at its upper end by
means of a rod 65, and this rod 65 is con-
nected with a crank 66, capable of being set
at different positions on the: dial 67, holes
63 68 being provided for this purpose. Dial
67 is secured on a rock-shaft 69, carried in
the bracket 70. On the inner end of shaft 69
an arm (1 is secured, and this arm is con-

nected by a link 72 to the arm 73, carried by
the cross-head 4.

The operation may be briefly explained as

follows: When the billet has reached the de-
sired position to be cut, it strikes the gage
45, rocking 1t out of its normal position.
This causes the trip 53 to release the pilot-

valve, as explained, spring 60 operating to

throw the pilot-valve outward or upward.
This opens the port 37 in chamber 18 and per-
mits the steam to exhaust therefrom into cham-

berA. Valvel9, descending, uncovers open-

1ing b, allowing the exhaust-steam in the lower

end of the cylinder 1 to escape, and the pis-

ton 2, upon the upper end of which a full head

ot steam is being supplied, to rapidly descend,

and by so doing cause the shears to cut. The
descent of the piston causes the rod 65 to raise
the arm 63 and force the rod 56 back again to
its normal position, the trip automatically en-
gaging shoulder 55 and locking the pilot-valve
In 1ts inner position, as shown in Figs. 8 and
4, which movement of the pilot-valve estab-
lishes communication through ports 35 and

36 and the lower end of chamber 18, letting
steam 1nto the latter to force the main valve

19 upward to the position shown in Figs. 3

and 4, which closes exhaust-port leading into .
chamber A and allows live steam to pass from

pipe 51 into chamber D, thence through open-
ing « into the circumferential recess 23 into
the outer wall of main valve 19, thence out
through the opening ¢ in the bushing into
chamber C, and from that chamber into the
lower end of the cylinder to raise the piston.

What I claim as my invention, and desire
to secure by Letters Patent, is—

1. The combination with a cylinder, pro-

vided with inlet and exhaust steam ports and
a valve-body to which the portslead, the valve-
body provided with an exhaust-opening, of
valve mechanism located within the valve-

body, the valve mechanism comprising a plu- .

rality of hollow shells, one within the other,

the interiors of the shells in constant commu- |

nication with the exhaust-opening.

2. The combination with a eylinder, piston,
liveand exhauststeam ports,and a valve-body.
of valve mechanism located within the valve-
body, said mechanism hollow with the inte-
rior always open to the exhaust-passage from

3

the head of live steam, substantially as de-
scribed. -

3. The combination with a cylinder, pro-
vided with inlet and exhaust ports and a pis-
ton, of a valve-body with which the inlet and
exhaust ports of the cylinder communicate,
the valve-body provided with an exhaust-open-
ing, a valve mechanism located within the
valve-body, the valve mechanism comprising
a plurality of valves one within the other and
out of engagement with one another, the outer
valve being wholly steam-actuated and the
inner valve wholly mechanically actuated.

4. The combination with a cylinder pro-

vided with a piston, of a valve-body secured

thereto, the cylinder provided with an inlet-
port for a continual head of motive power
and having ports communicating with the
valve-body, the valve-body provided with an
exhaust-opening, a hollow shell received with-
in the valve-body and constituting the main

valve, and a pilot-valve received within but

out of contact with the main valve, each valve
belng in constant and uninterrupted communi-
cation with the exhaust-opening.

5. The combination with a cylinder, piston,
live and exhaust steam ports, and a valve-body,
of valve mechanism therein comprising two
valves, one within the other, and an annular
hub or wall to which the outer valve is fitted
and within which the inner valve is located.
sald hub or wall having ports therein, each
valve having a circumferential recess, and the
outer valve having a port therethrough adapt-
ed to communicate with a port in the hub or
wall,. substantially as described.

6. The combination with a cylinder, piston,
and live and exhaust steam ports in the valve-
body, of valve mechanism comprising a con-
centric hub and two -cylindrical valves, one
1tted to the annular chamber outside of the
concentric hub, and the other in a bore formed
in the hub, ports in the valves, and hub, and
cushioning means for the valve mechanism,
substantially as described. |

7. The combination with a cylinder, piston,
and live and exhaust steam ports in the valve-
body, of valve mechanism comprising a con-
centric-hub and two cylindrical valves, one
fitted to the -annular chamber outside of the
concentric hub, and the other in a bore formed
in the hub, ports in the valves and hub, and

cushioning means for the valve mechanism,

and adjustable means for regulating the
amount of live steam discharged into the an-
nular chamber, substantially as described.
8. The combination with a valve-body hav-
g chambers theréin, bushings fitted to the
inner edges of the walls or partitions between
the chambers from opposite ends thereof, and
a gland partly closing one end of the valve-
body and provided with an annular hub con-
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bushing, and provided with a suitable port,
and a pilot-valve operating in a bore formed
in an enlargement in the hub to control the
ports formed therein, substantially as de-
scribed. |

9. The combination with a valve-body hav-
ing chambers therein, bushings fitted to the

.inner edges of the walls or partitions between

the chambers, and a gland partly closing one
end of the valve-body and provided with an
annular hub concentric with the bushings and
having openings therethrough, of a valve op-
erating in the annular chamber between the
hub and the bushing, and provided with a
suitable port, and a pilot-valve operating 1n a
bore formed In an enlargement in the hub to
control the ports formed therein, said valves
both having their interiors in open communi-
cation with the exhaust-passage of the valve-
hody, substantially as described.

10. Thecombination with a valve-body hav-

‘ing chambers therein, bushings fitted to the
inner edges of the walls or partitions between

the chambers, and a gland partly closing one

end of the valve-body and provided with an

annular hub concentric with the bushings and
having openings therethrough, of a valve op-
crating in the annular chamber between the
hub and the bushing, and provided with a
suitable port, and a pilot-valve operating in a
bore formed in an enlargement in the hub to
control the ports formed therein, the pilot-
valve spring -actuated, substantially as de-
scribed.

11. The combination with a cylinder pro-
vided with an inlet-port and a piston, of a
valve-body, a passage leading from the cylin-
der to the valve-body, and a return-passage
leading from the valve-body to that end of
the cylinder opposite the inlet-port, the valve-

body provided with an exhaust-opening, the |

cylinder provided with an exhaust-port lead-
ing into the valve-body, a main valve located
in the valve-body and controlling the exhaust-
port from the cylinder, and a mechanically-
operated pilot-valve controlling the movement
of the main valve. .

12. The combination with a cylinder pro-
vided with an inlet-port and a piston, of a
valve-body, a direct passage connecting one
end of the cylinder to the valve-body, and a
return-passage connecting the valve-body with
the opposite end of the cylinder, the valve-
body provided with an exhaust-opening, a
main valve located in the valve-body and pro-
vided with a recessed cxterior adapted to con-
nect the direct passage with the return-pas-
sage, the main valve also adapted to permit
communication between the exhaust-port of

the eylinder and the exhaust-opening of the

valve-body alternately with the connection of
the direct and return passages and a mechan-
ically-actuated pilot-valve out of engagement
with the main valve and controlling 1ts move-
ments.

762,683

13. The combination with a cylinder having
an inlet-port and a piston, a valve-body and
direct and return passages extending between
the eylinder and valve-body, of flanges formedl
interiorly of the valve-body and dividing 1t
into a plurality of compartments, one of the
compartments in direct communication with
an exhaust-opening, amain valve located with-
in the valve-body, the main valve adapted to

close all but the exhaust-compartment, the

direct passage communicating with one of the
compartments closed by the valve, the return-
passage communicating with an adjacent com-
partment, a third compartment connected to
the cylinder by means of an exhaust-passage
therefrom and mechanically-operated means
for controlling the main valve to cause the

communication between the direct and return

passages and to open the exhaust-compartment
alternately. ‘

14. The combination with a cylinder and a
valve - body connected by direct and return
passages and an exhaust-passage extending
from the cylinder to the valve-body, of a se-
ries of compartments formed in the valve-
body, the direct return and exhaust passages
connecting with the separate chambers, a main

valve controlling communication between the

direct and return passages, the valve provided

| with a port adapted to connect the two cham-

bers with which the direct and return pas-
sages connect, a chamber within which the

‘main valve operates, a communicating pas-

sage leading from the valve-port to the valve-
chamber at one end thereof, and mechanic-
ally-operated means for controlling the com-
municating passage.

15. The combination with a cylinder, of a
tubular valve-body, a gland closing one end
of the valve-body, a head closing the other
end thereof, the eylinder and valve-body com-
municating by means of direct and return pas-
sages and an exhaust-passage, the gland pro-
vided with a hub provided with a bore and
ports extending’ between the exterior of the
hub and the bore, a main valve operating 1n
the chamber between the interior of the valve-
body and the hub, the main valve adapted to
connect the direct and return passages and
open the exhaust-passage, apilot-valve located
in the bore of the hub and controlling the
ports therein and a means of communication
between the direct passage and the ports in
the hub through the main valve, the valve-
body provided with an exhaust-opening with
which the exhaust-passage is adapted to com-
municate. | )

16. The combination with a cylinder, of a
valve-body communicating with the cylinder
by means of a direct passage, a return-pas-
sage and an exhaust-passage, a maln valve
located in the valve-body and controlling the
communication between the direct and return
passages, and the opening and closing of the
exhaust-passage, a valve-stem secured to the
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main valve and prOjecting outside the valve-

body, cross-plates located on the stem, a spring

located intermediate the cross-plates, guide-
rods upon which the cross-plates loosely rest
and shoulders on the guide-rods for limiting
the movement of the eross-plates in each di-
rection. - | |

17. The combination with a cylinder, of a
valve-body communicating with the cylinder
by means of a direct passage, a return-pas-
sage and an exhaust - passage, a main valve

located in the valve-body and controlling the

communication between the direct and return

passages, and the opening and closing of the

exhaust-passage, and mechanical means for 15

cushioning the main valve. -
Dated this 1st day of July, 1902.

ELBERT H. CARROLL.

Witnesses:
M. M. SCHUERMANN,
Rurus B. FowLER.
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