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To all whom it may conicern: 
Be it known that I, WALDEMAR FREDRIK 

LASSOE, of Brooklyn, in the county of Kings 
and State of New York, have invented an Improved Compensating Spring-Balance for 
Safety-Valves, of which the following is a spec 
ification: 

Figure 1 is a side view of the improved com 
pensating spring-balance for safety-valves; 
Fig. 2, a horizontal section on the line c c, 
Fig. 1. 
This invention has for its object to provide 

a spring-balance for safety-valves, with means 
for adjusting and regulating the power of the 
spring, so that such power will not be increased 
with the opening of the valve. . . 
On locomotives, steamships, &c., where the 

application of a weight to the safety-valve is 
not practicable, owing to the jarring motion of 
the engine or the rolling of the vessel, and the 
consequentinjurious effect which the weighted 
lever would exert upon the valve, springs have 
been introduced in place of the weights. These 
spring-balances were, however, very defective 
in one particular-that is, as the valve was 
raised off its seat by pressure of steam the 
spring, being thereby affected, increased its re 
sistance to the action of the steam upon the 
valve, and thereforeitrequired a greater steam 
pressure to keep the valve open than it did to 
open the same; consequently the increased 
power of the spring sufficed, immediately after 
the opening of the valve, to reclose the latter, 
and thus the chief object of a safety-valve was 
defeated. Various attempts have been made 
to counteract this injurious effect of the in 
crease of the spring-power, but none that were 
successful. 
The present invention aims at such a com 

pensation of the spring-balance that the power 
of the spring will remain nearly the same, or 
perhaps even become decreased, as the valve 
is being lifted off its seat. This object is partly 
attained by connecting the off end of the 
spring-balance with a vibrating bell-crankle 
ver or quadrant, in such manner that the dis 
tance between the valve-lever and the point 
of connection of the spring with the aforemen 
tioned quadrant-lever will be less increased 

during the upward motion of the valve-lever 
than if the spring were secured to a stationary 
point, owing to the consequent vibration of 
the quadrant toward the valve-lever. It is 
evident that this circumstance will only partly 
contribute to compensate the increased force 
of the spring, because the latter surely elon 
gates. To make up for the balance, the valve 
lever and quadrant or bell-crank are connected 
by a link, which transmits back to the former 
a fraction of the strain exerted upon the spring 
by the pressure of the valve, thus leaving the 
difference of these two items as effectual re 
sistance to the steam-pressure. If, for exam 
ple, the safety-valve is set to obey a steam 
pressure of thirty pounds, and the spring prop. 
erly adjusted to represent such power of thirty 
pounds, the effect of an excess of steam-press 
ure will be the elevation of the valve; but 
upon its elevation, and consequent transmis 
sion of motion to the spring-balance, the lat 
ter will still retain its resisting power of thirty 
pounds, and will, with the use of this inven 
tion, not increase in power, thereby allowing 
the steam, as long as there is an excess of 
pressure, to keep the safety-valve open. The 
adjustment of the parts may be such that the 
spring-pressure may be brought down, say, to 
twenty-nine pounds, perhaps, when the valve 
is raised to facilitate the keeping open of the 
valve by the least excess of steam-pressure. 
The lever, quadrant, or bell-crank is slotted 
or perforated, or otherwise so arranged as to 
permit the point of its connection with the 
spring-balance, and also with the connecting 
link, to be varied at pleasure, so that the ap 
paratus can be set at any suitable decrease of 
steam-pressure. This adjustment can also be 
effected by moving the fulcrum or supporting 
bracket of the quadrant to and fro in a line 
parallel to the valve-lever; and the arrange 
ment will yield the same result if the quad 
rant is turned so that the spring-connection 
will come between the link and valve, instead 
of having the link placed between the valve 
and the spring. 
In the accompanying drawing, the letter A 

represents a safety-valve of suitable construc 
tion, placed upon an appropriate seat, B, of 
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the steam-dome C, or other part of a boiler. 
The valve A is, by a link, a, connected in the 
ordinary or suitable manner with a beam or 
lever, D, which is, at b, pivoted to a fixed post 
or standard, d. The outer end of the lever D 
is connected with a spring-balance, E, the lat 
ter being of the customary construction-that 
is to say, one end of the spring contained in 
such balance is connected with the rode that 
is secured in the beam D, while the other end 
of such spring is connected with the lower end 
of the balance, so that the more the end fis 
drawn away from D the more will the power 
of the spring within E be increased. The 
lower end f of the spring-balance is, by a rod, 
g, connected with a lever - quadrant or bell 
crank, F, that is, at h, pivoted to a fixed frame 
or standard, G. The pini, which connects 
the rod g with the quadrant F, is beneath the 
pivot of F, as shown. A link, H, connects 
the beam D with the upper part of the quad 
rant F, as shown. In the drawing, the valve 
A is represented as being closed upon its seat. 
Whenever, by an excess of steam - pressure 
within the dome or boiler C, the valve is raised 
off its seat, the beam D will be swung up, in 
the direction of the arrow l, on its pivot b. 
By such motion of the beam, and the connec 
tion of the same with the quadrant, the latter 
will be caused to swing on its pivot h in the 
direction of the arrow m. By such movement 
of the quadrant the connecting-point i of the 
Spring-balance with the quadrant will be ele 
wated, and, therefore, the extension of the 
spring with E, and its consequent increase of 
power, will be less than it would be were the 
lower part of the spring-balance E fixed in 
stead of movable. In consequence of the 
motion of the quadrant F a back pressure is 
exerted by the link H. upon the lever D, 
which pressure increases as the rod g moves 
away from the fulcrum h. Hence, the more 
the valve is lifted off its seat the more effect 
llal will be the action of the link H. This is 

a very important point of the construction. 
By adopting suitable relations between all 
the dimensions the effect of the spring on the 
valve may be kept nearly uniform, or may 
even be made to decrease while the valve is 
raised. . 
For permitting the proper adjustment of 

the parts the quadrant F may be perforated, 
as shown; or it may be slotted or otherwise 
constructed to allow the pins i and in to be set 
in the desired manner, for it is evident that 
the further down the pin i is originally set on 
the lever or bell-crank F the larger will be its 
proportion of motion during the raising of the 
valve, and the larger, therefore, the counter 
acting influence of such motion upon the in 
creased spring-power. It is also evident that 
the nearer the pin n is set to the pivot h the 
greater will be the power exerted by the link 
connection H upon the lever D. The upper 
pivot 0 of the link FI may also be adjustable 
upon the beam D, by perforating or slotting 
the latter, or otherwise, so that the power of 
the link-connection may be increased the fur 
ther o is set away from b, and reduced the 
nearer O is set to b. 
I desire it to be distinctly understood that 

I do not claim any connection of the balance 
spring E with a support which is rigidly se 
cured, as I know this to be an old and well 
known arrangement of parts, which, by my 
invention, I have attempted to improve. 
I claim as my invention and desire to se. 

cure by Letters Patent 
The quadrant or bell-crank lever F, con 

nected by a link, H, with the lever D of a 
safety-valve, and combined with the spring 
balance E, which connects with both levers . 
D and F, substantially as and for the purpose 
herein shown and described. 

W. F. LASSOE. 
Witnesses: 

A. V. BRIESEN, 
FRED. HAYNES. 

  


