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To all aph0m it may c0macérm: 
Be it known that I, GrLBERT H. Or,EMENS, of New 

York City, county and State of New York, have in 
wented a neW and useful Improvement in Combined 
ILock-Up Safety-Walves and Low-Water Indicator' for 
Steam-Boilers; and I do hereby declare that the fol 
lowing is a full and exact description thereof reference 
being had to the accompanying drawings, and' to the 
ketters of reference marked thereom, making part. of 
this Specification, in which-- ~~ 

Figure 1 is a wertical central Section of one gon 
struction of Said invention; '' · 

Figure 2 is a plain wieW of the same; 
F'igure 8 is a wertical central Section of another con 

struction of Said inwention; and 
R'igure' 4 is a plan WieW thereof. ~ 
Like letterS refer to like parts in all the figures 'of 

the drawings. ~ * . 

The characteristic features of rny said in:'wention are 
öhiefly, and in general, as folloWs, wiz: * ~ 

. R'irst. The construction of the safety-walve for steam 
generators, whereby it is opened and closed by expan 
Sion and contraction of the metal "connections there 
With, and the arrangement. With it of a, steam-pressure' 
indicator-walwe, Which laSt, at excessive pressure of 
steam in the boiler, opens, and escapes steam from the 
boiler, Which eScape Steam actS upon said metal con 
nectionS t0 increa:Se their temperature, expanding and 

' lengthening them, and thereby causing them them to 
force open the safety-walwe and relieve the boiler of 
excessiwe preSSure of Steam within it. 

Second. The construction of the safety-walve devices . 
whereby to Open and close the walve by the power due 
to the expansion aird contractiour of tlte metal connec 
tions thereWith, arranged With' reference to the low 

| water indi&atOI'-walwe, Which last is adapted to escape 
steam from the boiler at loW Water in Such a manner 
that the escape Steam actS upon said metal connec 

. " tions, t0 expand and lengthen them, causing them to 
force open the safety-walwe and relieve the boiler at 
low Water. ? ~ ~ 

Third. The combination, With said safety-walve, of, 
both the steam-pressure and low-water indicator-valwe 
So as.to relieve the boiler by opening the Safety-walwe 
both at exceSSiwe preSSure of Steam and at low Water. 

' To enable otherS Skilled in the'art to make and use 
my iumwelution, I Will noW proceed to describe its coll 
structiola and operation, making reference to the draW 
ings, and first describing that construction of my in- | 
vention shown in figS. 1 and 2. 

a is a Safety-walve, Seated, at itS périphery, on a 
walve-seat, b, formed at the edge of a circular aperture 
in a base-plate 0, Which last is fastened t0 the steam 
boiler by a steam.joint, . With the aperture placed con 
centrically ower an outlet-port in the boiler. 

d is a vertical metal cylinder, cast or attached by a 
stearn-joint to the Safety-Walwe dt, concentric with it, 
ault s?;reWed into. o}' {¢0laulected at its upper open. end, 

_of the grods.f { 
haSp of a padlock iS paSSed, Which prewents turning 

by a steam.joint, to a circular plate, é, Which last is 
Supported on-wertical rods or ports.ff; SøreWed into or 
attached at their loWer ends to the baSe-plate x. 
¢¢ are rubber cushions betWeen the heads of the 

boltS.f.f and plate é; but tilley may be dispenSed With, 
" and be substituted by Suitable, Spaces left between the 
bolt-heads and plate é; for the hereafter-described up 
Waird-lengthening mowement of the cylinder d. 
| lb is a wertical projection on the walwe-plate d, hav 
ing ? wertical port-buole, j, through itS centre and the 
walve-plate a, and having a.walve-seat formed on' itS 
upper end. * ^ • * 

7 is .a wertical Wahwe-stem, hawing a.walwe, it, at itS 
loWer end Seated upon the walwe-Seat of it. ~ 
The stem 7 has a guide-flange, b,'formed upon itS 

loWer'erld, outside of the walwe it and projection it. 
The bearing-Surface of the walve it is shoWn made of 

a glaSS disk, which makes a non-corrOSiwe walve-bear 
ing Surface, which may be applied to walwes or walwe 
sé?ts; but Its use is not indispensabiy"necessary. · · · 

'?m') ?mb are outlef-port-holes through the flamge l, for 
free escape of Steam from the ''walwe. · ' 

? ?t-are metal WeightS, in the form of rings, Which 
are placed on the walwe-Stem i, and Supported by a 
flauge at its loWer end. The topmost ring is fitted fast 
on the stem.7 to keep thé.other WeightS doWm in plage 
on the walve-stem. ~ ^ 

? ‘The upper end of the walwe-Stem.7 terminates in alm 
; annular chamber', 0, of a dome formed on the plate e. 
Port-holeS in the plate é form Steam-paSSage Ways from 
the cylinder d to the chamber 0. ~ 

'i'hrough a circular aperture in the top of the dome 
is fitted looSely a lifting plug,p, which, at its lower " 
end, haS a flange, Which encircleS the upper end of the 
Walwe-Stem, and has a lifting pin, it, Secured horizon 
tally through it, and paSSing lotoSely through a wertical 
Slot, ?”, in the walwe-Stem7. 
By raising the plug, the Walve-stem is raised, but, on 

forcing "the plug doWn, the pin q Will mowe doWm freely 
in the Slot /* until the bottom of the plug Strikes upon 
and is arrested by the plate é, So that the.walwe it can- · 
not be ** loaded” by Weighting Or - forcing doWn the 

` plug p. 
· S is a lock-up poSt, Secured to the plate é mear one · 

'Through horizontal holeS in them, the 
the 1'Odf; to loOSem Or remoWe the plate 6), to**tamper° 
With the walve. ~ ~ 

| A nowel form of loW-Water indicator is shown in com 
bination with the described Safety-walwe and steam 
preSSure indicatOI'-WalWe. It 00mSist of a bent pipe or 
.tube, ?t, forming a, Siphom With itS two wertical and 
parallel legs paSSing through and fastened Steam-tight 
to ...the Walwe-plate (t, .and " extending doWn into the 
steam-boiler, so that the shorter leg reaches to loW- . 
Water line, and the other, longer leg, extends into the 
Water beloW loW-Water line. ? 
The upper' belnt elld()f tle $ipl10ll-pipe j);$$('s l()()s('ly 

  

  



through and near the upper end of a, vertical slot, ?y, in 
the valves-Stenanj.. 
W is an alarIn - Whistle, communicating With the 

donne-chamber 0, and bloW}} by escape steant, which 
may be used if required. 

'llo Secure the most desirable expansion of the cylin 
der |d and the Siphon-tube at, they may be made of 
braSS, Or of metal hawing Still greater'expansion. They 
may be made of iron, but With less degree of utility 
for the purpOSeS required of them. ~ 
In deScribing the operation of the described dewice, 

the combination of the Safety-walve d and the ste?m 
preSSure indicator-waiwe d; will first be considered. 
The deScribed apparatus is attached, by a steam 

joint, to a SteaIn-boiler 0wer a Steam-outlet port, after 
hawing been adjusted for use by bringing the valve (t; 
tO itS* Seati b by tightening the boltSff; or by turning 
and ScreWing the cylinder "d into tilae plate e. The 
walve a opening doWmWard, the pressure of Steam in. 
the boiler actS to keep it on itS Seat. 
The indicatOI' -walve it, being -weighted to resist a 

given preSSure of Steam in the boiler', 'Will, wben the 
Steam exceeds that preSSure, be opened, and will escape 
steam from the boiler into and up through the cylin 
der |d and the chamber 0, and out into the.atmosphere 
through the Whistle W and around the plug p. This 
eSCape Stream, in COming ita contact With the cylinder 
d, impartS itS heat to it, expanding and lengthening it. 
Part of this lengthening of the cylinder d will be by 
upWard mowement, aS the posts.ffexpand slightly, and 
as the rubber CuShions |¢¢ are compressible; but most 
of itS iengthening mowement, Will be downward, from 
thé Support the cylinder dhaS by the plate é, so that, by 
itS described expansion, it Will force open the safety 
walwe a. ~ 

When Steam haSeScaped through the Safety-walwe a 
So aS to reduce Sufficiently its pressure in the boiler", 
the indicator-Walve it will reseat, Shutting off the escape 
of Steam through the cylinder d, upon Which itS tem 
perature Will Speedily be reduced, thereby contracting 
and shortening it, and reSeating. the walwe d. 
4he operation of the described dewice When the loW-' 

Water indicator is employed in combination with it is 
aS folloWS: 
The boiler being filled With Water abowe low- Water 

line, and Steam generated in the boiler, Will cause Water 
from the boiler to rise. in both' legs of the Siphon ?t, 
filling them in proportion to the capacity of the Steam 
preSSure to compreSS air in the Siphon. " The heated 
Water and air in that part of the tWo legs of the Siphon 
Within the cylinder |d increase their temperature, caus 
ing then to expandand lengthen, and they, being fixed, 
to the walve-plate (t, 'Will have an upWard-lengthening| 
mowement, but not Sufficient to cause the upper Side ? 
of the bent' part of the siphona-tube to come in com 
tact With the upper end of the slot @ of the walve-stem ! 
7, thuS aWoiding lifting the walwe-stem.7 and Wadwe it by: 
the Siphotl-tube ? When the latter is at or below the ; 
temperature of boiling Water. ~ 
When the Water in the boiler falls below low-Water 

line, and beloW the end of the short leg of the siphon 
tube, the. Water in the Siphon-tube Will floW out of it, 
doWu through the lotug leg, into the boiler, and Steam, 
fiowing from the boiler up through the short leg, Will? 
take itS• place, which will give to the siphon-tube at a. 
higher temperature, expanding and lengthening it, So 
that itS upper bent end Will bear against the upper 
edge of the Slot ?), and lift the stem.7, and Open-there 

" by the walve it. Steam escaping from the walve it Will 
then, aS before described, expand, andlengthen the cyl 
inder d, and Open thereby the Safety-walwe ?t. 
While the . Water in the '' boiler is beloW loW-Water', 

line, Steam Will be in the Siphon-tube, and the. latter 
will continue to keep the walve it open until the walve 
&tem.7 becolnes leated by the escape Steam Which Sur 
r punds it, wllen its lengtlelling by (*xpalusion Will l'e- 
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seat the valve it, and stop the escape of Steatm into 
the cylinder |d until the valve-stem becGrnes cooled, 
Which, (?ontructing and Shortening it, Will again lift the 
walve lt, and again escape steam into the cyliudex' d. 
At each opening of the walve it, the alarIm-whistle 
W is bioWn by escape Steam. 
· On pumping || Water into the boiler, and filliuag it 
abowe loW-Water line, and immerSing the end of the 
short leg of the Sipbon-tube, Water will againa be forced 
up into the Siphon-tube, the Steam Within it being diS 
placed and condensed, and the.temperature of the tube 
being reduced, it Will be shortened. by contraction, and 
the walwe h; Will researt. ~ 

I Will now describes the construction and operation 
of the other form of my inwention shoWm in figS. 3 
and 4. ^ 

This combination differs but in one eSSential feature 
from that shown in figS. 1 and 2, which is, that the 
siphorn-tube ?t, in the latter is Substituted in the former 
by a secondary cylinder Within the cylinder d, forming 
thereby, between the tWo cylinders, an anmular Water 
and steam-chamber', and Siphon-pipes connecting it 
with the Water or steam in the boiler at and "below' 
l()w-Water' line. ? ~ 

in figs. 8 and 4, a is the Safety-walwe, Seated at b on 
the plate 6), and ~ 
d is the cylinder-connection to the Safety-walve d, aS 

before described, of figS. 1 and 2. " . ~ 
The cylinder d has itS upper end SoreWed to a fiange, 

2g, of the plate 6), and has an external annular Shoulder', 
b?, which abutS against an internal Shoulder of a cap, 
(?%, which last is connected to the baSe-plate_c by being 
cast, with it to connecting-columnS 2 z. ? 
A rubber cushion-ring, J, iS placed between the up 

per' end of the cylinder d and the plate é, forming a, 
Steam.joint. ' • * ^ ~ 

There is also a rubber cushion-ring, c', between the 
Shoulder b' and the cap, d/. · 

d' is a lock-bolt, paSSing freely through either of the 
bolt-holes é |¢' of the plate 6), and Screwed into a screw 
hole, f', of the cap, d/, nearly doWn to the plate é,'a 
Space being left betWeen the head of the bolt and the 

| plate é to admit of the .. hereafter-described necessary 
upWard-expansion mowement of the cylinder d. '' 

lt, is: the Walwe-Seaf projection; i, the Steam-inlet 
port; i, the walwe - Stem; it, the walve; t, the valve 
guide flange; ?mb ?m, the steam-outlet portS; ? ??, the 
WeightS; 0, the dome - chamber; p, the walwe-lifting 
plug; {, the lifting pin; ?', the "watwe-Stem Slot; and 
W, the alarm-whistle; all gOnStructed and adapted a$ 
before described in figS. 1 and 2. ~ 

¢' is a cylinder, placed concentrically within the cyl 
inder d, with its loWer contracted end Screwed to the 
walwe-Seat projection h, and itS upper open end abut 
ting against the. Shoulder 2 of the plate 6, with a rub 
ber CuShion betWeen the tWo, forming a steam-joint. . 

'A. Steam Or Water-chamber,'j', is thus formed be 
tWeen the cylinderS d and gy'. 
To Secure equal and most desirable expansion of the 

cylinderS daund¢', they should be made of similar metai 
of great expansive qualities, and the postS z z should 
be of metal leSS expansive. 

?? ??' are tWo pipes, paSSing wertically through and 
fastenef Steam-tight in the walwe-plate d. One of the 
pipes leads down to · loW-Water line in the boiler, and 
the other leads doWn a little below low-water line, the 
tWo pipeS Opening itato the chamberS.7',*and thus form 
ing a, Siphon-communication from it to the boiler. 

In describitug the operation of the apparatus shown 
in figs. B. and 4, it is only necessary to consider the 
operation of the loW-Water indigator-attachment, con- ' 
Sisting of the Siphon-chamber.7' and the. Siphon-tubes 
??' if, for the · Other partS of the apparatuS Operate as 
before described of the similar parts shown in figS. 1 
and 2. ~ '~ 

The apparatus being attached, as lbefore described, 
  



to the Steam-boiler, and the boiler being Supplied with 
Water, and Steam generated from it, the steam-preSS 
ure will force the hot Water of the boiler up through 
the immersed Siphon-pipes í à' into the chamber'j', 
cOmpreSSing the air Within it, and filling it With water' 
from the boiler, in proportion to the pressure of steam 
within the boiler. 

'. The hot Water and air withiu the chamber 7' will 
impart their telmperature t0. the cylinderS d and g/', 
expanding and lengthening timem. Their lengthening 
Will be by upWard mowement, While attaining the tem 
perature of the bnot Water, as the walwe a, being kept 
to itS Seat by preSSure of steam in the boiler, Supports 
the lower ends of the cylinders, and the rubber cushion 
ø' is compreSSible to the degree requii'ed to permit the 
deScribed lengthening-mowement of the cylinders. 
When the Water in the boiler gets below low-water. 

line, the loWer end of the shorter pipe ?' Will be out 
of the Water and in the Steam, when the water in thé 
pipeS ? ? and 'chamber .j' will flow out through the 
longer pipe into the boiler, and steam, flowing up 
through the 'Shorter pipe), will take the place of it, 
‘The Steam Within the chamber.j° will impart a higher 
temperature to the cylinders d and g/* than the "hot 
Water did, Gausing them to expand and lengthen still 
more; and, as the cushion 0', and shoulder of the cap, 
ay, prevent this further lengthening of the cylinders 
from being by upWard mowenment, it will be by down 
Ward mowerneat, Which Will force open the safety-walve 
a, and relieve the boiler of steam. . Steam will con 
tinue to escape through the safety-walwe d until water' 
is Supplied to the boiler to fill it ahowe low-Water line, 
When the cylinderS d and g' Will become reduced in 
temperature.by Water from the boiler being forced up 

· the pipeS ?? ? into the chamber.7'. 
the temperature of the cylinders contracts and Short 
enS 'them, and the sufety-walwe d is thereby reseated. 
`"The longer legof the tube at may be dispensed 'with; 
but using the two legs to form a siphon greatly facili 
tates the described filling of the tube alternately with 
Water and Steam. With like results, the longer one 
of the pipes í’ ?' may be dispensed with. · · 
," I am aWare that walves have been used which only 
indicate loW Water in Steam-boilers by means of escape 
Steam from the' boiler expanding metal connections, | 
Which Operate, by expanSitan, to open an **alarm-walve,° 
Which * Only relieves the boiler of Steam Sufficiently 
to blow a steam-whistle and give an alarm; but 

This reducing of | 
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adapting ̀ a ** Safety-walwe? to relieve the boiler of 
Steam Sufficiently to" prewent explosion of the boiler, 
either or both at exceSSiwe preSSure · of 'steam and at 
loW water, by expansion' of metal connectionS oper'- 
ating Said walwe, I claim aS neW, and of my inwention.' 

I claim aS neW, and of my invention--- 
1. A. Safety-walwe for steam-generators, adapted to 

be opened and closed by expansion and contraótion of 
nmetal (onnections thereWith, constructed substantially 
aS herexima Set f9'th. · · · · · 

2. The construction of the safety-walwe devices. for 
$team-generators for opening and closing the walwe by 
expansion and contraction of the metal connections 
therewith, combined with the steam-pressure indica• 
.tor-walwe, So that when the latter is opened by exces• 
siwe preSSure of Steam in the boiler, steam escaping . 
from it actS' to expand Said.' metal connections, and . . 
thereby causes them to open the Safety-walve, and 
relieve the boiler of excessive preSSure of steam, as 
hel'ein set forth. ~ ^ 

8. The Safety - WalWe dewices for steam - generators, 
constructed as herein. Set forth, whereby to open and 
cloSe, by expansion and countractiora of metal connec 
tions therewith, the walve-portS, incombination With 
the Steam-preSSure and low-Water indicator-walve, so 
that, both at excessive preSSure of steam and at low 
water in the boiler, they Will operate, and the indicator 
Walwe Will open, and Steam from the boiler, escaping 
through it, Will act to expand Said metal connections, 
arad thereby cause then to open the Safety-walve, and 
relieve the boiler, aS herein Set forth. 

4. The Safety-walwe dewices a, and the stear:?-press 
ure indicator-walwe dewiceS it, combined and adapted 
to operate together Substantially aS described. 

5. The SiphOn-tube at and the Steam-preSSure indi 
cator-Walwe it, combined'Substantially as described. '' 

6. The combination of the Safety-wajwe a With the 
steam-preSSure and low-water` indicator-waiwe ? it and · 
Siphor1-tube ?t, Substantially as described. 

7. The arrangement, with the steam-walves, of the . 
glaSS bearing-Surface it, as herein set forth. . . 

8. The construction and arrangement of the exter 
nal walwe-guide h, Substantially aS described. 

GILBERT H. OLBME}NS. 
WitneSSes: ^ 

ME}LWILriB GLEMENS, 
GEO. W: BURKHART. 

  


