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To alZ whom it may concern.: 
Be it known that I, JAMES HUGHES, of 

Scranton, in the county of Luzerne and State of 
Pennsylvania, have inwented a new and Im 
proved Spring-Balance for the Safety-Valves 
of Locomotive and other Steam Boilers; and I 
do hereby declare that the following is a full, 
clear, and exact description of the same, ref 
erence being had to the accompanying draw 
ings, forming part of this specification, in 
which– w 

Figure 1 is a front view of my spring-bal 
ance with part of the front plate of the box 
broken away to expose the internal mechan 
ism, and Fig, 2 a vertical section of the same 
at right angles to Fig 1. 
Similar letters of reference indicate corre 

sponding parts in both figures. 
My invention consists in a certain mode of 

applying a Screw and lewers in combination 
With a spring to constitute a spring-balance 
for safety-Valves of such characteras to per 
mit the engineer of a locomotive withoutin 
Convenience or trouble to reduce the load on 
the Valve instantaneouslywhen the locomo 
tive is compelled to stop at a station orother 
place or whenever amy circumstance occurs 
Which renders it desirable to reduce the load. 

Italso consistsina certain arrangement, in 
Connection with the aforesaid screw, of an in 
dex and graduated scale for indicating the 
pressure on the valve and of a stop to pre 
Vent the Valve from being overloaded. 
To enable others skilled in the art to make 

and use my invention, I will proceed to de 
Scribe its construction and operation. 
A is an uprightbox of cast-iron or other 

metal of the Tshape represented in Fig. , or 
of any other suitable form, to contain the 
principal parts of the balance, made with an 
Open front, the lower part of which is closed 
by a stout plate B, bolted to it by bolts a a 
and nuts, and the upper part of whichiscov 
ered bya lightmovable plate of brassorother 
Sheet metal h, that is secured in place by a 
small screw b. 
Cis the spring, made of a broad or nearly 

flat piece of Steel of a length nearly equal to 
the height of the box A. The lower part of 
the back of this spring bearsagainstthe points 
of two screws D D, which screw through the 
back of the box A, and the upper part of the 
back of Said spring bears againsta cross-bar 

| E, which is supported by the lower arms of 
two elbow-levers F F, which work on fixed 
fulcrum-pins c c, secured in lugs d d, pro 
wided on the top of the box A. The lower 
arms of the said lewers, which pass through 
slots provided forthem in the top of the box, 
are nearly upright. The upper arms are 
nearly horizontal, and are to be connected 
with the ordinary safety-valve lever orlevers 
by means of rods G. G. The cross-bar Emay 
be rigidlyattached to the levers; but I prefer 
to make it in the form of a roller with jour 
nals.jj, fitted to bearings in the lower arms 
of the lewers FF; for the purpose of reducing 
friction at the bearing of the spring upon it. 
His the Screw, whose combination with the 

spring Cand levers FF constitutesthe princi 
pal feature of my invention, screwing through 
a tapped hole in the plate B and pressing 
against the front of the spring C. This screw 
isfurnished with a lewer I outside of the box, 
to enable it to be turned by the engineer for 
the purpose of putting the load on the Valve 
or taking it of, and the said lever has at 
tached to ita pointere, which serves to indi 
cate upon a properly-graduated plate f, Se 
cured to the front of the plate B, the load that 
is produced upon the valve by the pressure 
of the screw against the spring, such press 
ure being transmitted through the spring, 
the bar E, levers F F, and rods GG to the 
Valve-levers. One of the Screws a a has its 
head prolonged in a forward direction, as 
shown at i in Fig. 1, such prolongation consti 
tuting a stop to arrest the lewer I when the 
screw H. has been Screwed into the box A. far 
enough to produce a load upon the Valve 
equal to the maximum pressure it is desired 

i to carry in the boiler, thus prewenting the em 
gineer from loading the Valve beyond that 
pressure. 
The pitch of the screw Hand elasticity of 

the spring C are so proportioned that by a 
movement of the lever from the stop i to the 
point marked * zero” on graduated plate f 
the pressure of the screw upon the spring is 
made to cease and the walve thusentirelyre 
lieved ofitSload. Thelever I Canbeinstanta 
neously moved from the position in which 
the maximum pressure is produced to that in 
which no pressure is produced without any 
considerable exertion on the part of the engi 
neer, and canbe aseasilyreturned to the first 
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named position when the full load is desired 
to be again applied to the valve. The move 
iment of the said lewer I forms a much more 
?andy means of putting on and taking off 
the load of the Valve than the movement of 
the nut of the ordinary spring-balance. 
The screws D Dare only used as a means 

of adjusting the spring C; otherwise a fixed 
bearing might be substituted for them. The 
heads of these screws should be covered up 
or in some way protected from being altered 
by the engineer. 
The balance when constructed for a single 

Valve may have only one lever F. 

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

1. The combination of the spring C, screw 
H, bar E, and lewer or levers F F, the whole 
applied, arranged, and operating substan 
tially as and for thepurposeherein specified. 

2. The Within-deScribed Combination of the 
pressure-regulating screw H, lever I, indexe, 
graduated plate f, and stop i. 

- JAMES HUGHES. 
Witnesses: 

WM. R. MYERS, 
WILLIAM SIMS. 


