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UNITED STATES PATENT OFFICE. 
JAMES M. COLVEN, OF NEW YORK, N. Y. 

SAFETY-VALVE. 

SPECIFICATION forming part of Letters Patent No. 404,684, dated June 4, 1889. 
Application filed July 31, 1888, Serial No. 281,502, (No model.) 

To all, whon it n-cly concern: 
Be it known that I, JAMES M. COLVEN, a 

citizen of the United States, residing at New 
York, in the county and State of New York, 
have invented new and useful Improvements 
in Safety-Valves, of which the following is a 
specification. 
My invention relates to improvements in 

Safety-valves, and has for its object to make 
the valve more reliable and prompt in its ac 
tion, and to provide a free escape for the steam 
while an overpressure exists. The novel fea 
tures of construction whereby the said object 
ls accomplished, together with means for pre 
venting the valve from being tampered with, 
are more fully pointed out in the following 
Specification and claims, and illustrated in 
the accompanying drawings, in which 

Figure 1 represents a vertical section of a 
Safety-valve embodying my invention. Fig. 
2 is a similar view of a modification. . 
Similar letters indicate corresponding parts. 
In the drawings, the letter. A designates the 

valve-shell, which can be attached to a steam 
boiler or other vessel in which high pressures 
are carried. In the lower portion of said 
shell is formed a valve-seat a for the Solid 
valve B, and in the upper portion of the shell 
is formed a cylinder A', which is larger in 
diameter than the valve. In this cylinder is 
movably fitted a solid piston C, which is rig 
idly connected with the valve B by the stem 
b, a convenient way of doing ths being to 
cast the valve, piston, and stem in one piece. 
The upward movement of the piston C is 
limited by a stop d, which may be formed by 
an open cap or collard, that is secured on the 
top of the cylinder A' and overlaps the inte 
rior of the same. A suitable steam-inlet e is 
made in the shell A below the valve B, and a 
steam-outlet f is formed in the shell, which 
communicates with the latter between the 
valve and the piston. A weight D is made 
to engage with the upper part of the valve 
stem b to hold the valve to its seat; but I do 
not confine myself to a weight for pressing 
the valve to its seat. An overpressure of 
steam in the boiler slightly lifts the valve B, 
as usual, whereupon the escaping steam en 
ters the space of the valve-shell A between . 
the valve B and the piston C, and exerts a 
pressure upon the under side of the piston. 

The superficial area of the piston being in ex 
cess of that of the valve, the connected pis 
ton and valve are moved upward by the press 
ure of the steam below and above the valve 
until the piston engages with the stop d, and 
they are held in this suspended position, 
whereby a large area is opened above the 
valve-seat (t, for the escape of the steam from 
the boiler. This action of the steam can be 
facilitated by the use of a check against the 
escape of steam located in the outlet f of the 
valve-shell. This can consist, as shown in 
Fig. 1, of a valve-disk E, which has a seat g 
in the outlet?, and is subjected to the action 
of a comparatively weak spring e', which 
tends to hold the valve upon its seat. The 
check shown in Fig. 2 is formed by making 
the piston C thick enough to normally close 
and overlap the steam-outlet?, or by provid 
ing the same with a circular flange h. When 
the valve B is lifted up and the escaping 
steam enters the valve - shell between the 
valve and the piston, it has to move the check 
before it can escape through the outlet f, so 
that its action upon the piston is insured 
that is to say, said piston is carried clear up 
and the outlet f is thrown wide open. 
When it is designed to use this safety-valve 

upon steamboat-boilers, or such boilers as are 
brought within the exercise of the law regu 
lating the amount of pressure allowed, I in 
case the valve-shell and its belongings and 
the weight in a lock-box F, so constructed 
that the pressure of the Weight upon the valve 
stem cannot be increased without opening 
said box. - 

The box F, in which is secured the shell A, 
has openings in line with the inlet e and out 
let f of said shell, and its top is closed by a 
cover F, which is hinged at c and provided 
with a lock or seal H. The cover can, how 
ever, be secured to the box in any other Suit 
able manner, so that only the proper authori 
ties can gain access to the box. The valve 
stem b is extended, and in its upper end is 
formed a recessh, which is engaged by a head 
i, formed on the lower end of a lifting-rod I, 
extending through the cover. To the exte 
rior end of this rod I is coupled one arm of a 
lever J, which is pivoted at i to the cover. 
When in the position shown in Figs. 1 and 2, 
the end of the lever J rests against a hub on 
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the cover, and the head i of the lifting-rod is 
above the bottom of the recess l in the valve 
Stelm. From this it is evident that the lift 
ing-rod cannot be depressed, so as to put an 
additional weight or pressure on the valve B; 
but it can be raised, so as to decrease such 
pressure, if desired, and to permit the steam 
to blow off. 
As seen in Fig. 2, the weight D may be 

formed of several sections placed together, so 
that the pressure on the valve B can be ad 
justed, after which the box is locked. 
To preserve a steam-tight fit between the 

valve B and its seat a, I provide the valve 
With a spiral projection k, which is located on 
the under side thereof and causes the same to 
turn in its up-and-down movement toward 
and from said seat, Fig. 2. When it is desired 
to test the boiler, in which case the same is 
put under a heavier pressure than permitted 
by the safety-valve, the lock-box is opened 
and a ring or block placed between the shoul 
der formed by the collard and the piston C, 
which prevents the valve from lifting. This 
ring can be placed into the lock-box, as shown 
in Fig. 1. 
The weightD, instead of being placed above 

the valve B, as shown in full lines. in Figs. 1 
and 2, may be placed beneath said valve, as 
indicated in dotted lines in Fig. 1. I must 
also remark that my valve is so constructed 
that it forms what may be termed a “full-area. 
valve’-that is to say, if the diameter of my 
Valve is one inch and it is raised from its seat 
one-fourth of an inch the area of the opening 
formed between the seat and the valve is 
equal to the area of the valve. 
What I claim as new, and desire to secure 

by Letters Patent, is 
1. The combination of the shell A, having 

the valve-seat a, at its lower end portion, the 
cylinder A' at its upper end portion of a 
diameter greater than the valve-seat, and the 
lateral steam-outlet f, located at a point be 
tween the said cylinder and valve-seat, the 
Solid valve B, having a rigid stem b, of less 
diameter than the valve, the piston C, ar 
ranged on the stem and fitting the cylindler, 
and a Weight D, acting on the stem, substan 
tially as described. - 

2. The combination, with the shell A, of 
the solid valve B, seated in said shell, the cyl 
inder A', formed in the shell and having a 
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larger diameter than the valve, the Solid pis 
ton C, fitted into said cylinder and being rig 
idly attached to the valve-stem (t, a Weight 
acting upon the valve-stem, a steam-inlet be 
low the valve B, a steam-outlet which - coln 
municates with the shell A between the valve 
IB and the piston C, and a movable check 
against the escape of steam through the Steann 
outlet, substantially as shown and described. 

3. The combination, with the valve-shell A, 
having a valve-seat a, a cylinder A', and a 
lateral steam-outlet f, located between the 
cylinder and valve-seat, of a solid valve B, the 
piston C, the lengthwise-movable and axially 
revoluble valve-stem b, rigidly connecting the 
valve and piston, and the spiral projection le 
on the valve, substantially as described. 

4. The combination of a valve-shell A, the 
solid valve B, having the rigid valve-stem and 
the weight D on the stem, of the lock-box F, 
mounted on the valve-shell, inclosing Said 
shell, stem, and weight, or spring, and a Ver 
tical lifting-rod I, extending through the top 
of the lock-box, and on the lower end of 
which rod the valve-stem is movable length 
wise, substantially as described. 

5. The combination of a valve-shell A; the 
solid valve B therein, having a rigid valve 
stem provided at its upper end with a recess 
h, the weight D on the stem, the lock-box F, 
inclosing the shell, spring, and stem, the rigid 
vertical rod I, projecting through the top of 
the lock-box and having a head i at its inner 
end loosely engaging the recess of the stem, 
and the pivoted lever J, engaging the upper 
end of the rigid rod, substantially as described. 

6. The combination, with the valve-shell A, 
having the steam-inlet e and lateral steam 
outlet f, the valve B, the stem b, and the 
weight ID on the stem, of the lock-box F, car 
lied by the valve-shell, inclosing said shell, 
weight or spring, and stem, and provided with 
Orifices in line with the steam inlet and out 
let of the valve-shell, substantially as de 
scribed. 

In testimony whereof I have hereunto set my 
hand and seal in the presence of two subscrib 
ing witnesses. 

JAMES M. COLVEN. L. s. 
Witnesses: 

W. IIAUFF, 
W. C. IIAUFF. 
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