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To all whom it may concerw:

Beit known that we, WILLIAM L.. GARRELS,
a resident of the city of St. Louis, and CLINTON
KIMBALL, a resident of the city of Kirkwood,
St. Louis countv State of Missouri, ¢itizens of
the United Smtes haveinvented eermm new
and useful Improvements in Water-Gages,
of which the following is a specification.

- Our invention Ielates to water-gages for

1o beilers, and has for its principal ob,]eet Lo pro-
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vide a gage for indicating the level of the wa-
ter in the boiler at any point where it may be
desired to locate said gage, be 1t above or be-
lew or on & level with said boiler.

Our invention consists in an incased dia-
phragm provided with indicating mechanism
and having the space opposite its respective
sides connected to the top and to the bottom
of the bhoiler.

It also consists in incasing all of the indi-
cating mechanism inaspace exposed to boiler-
pressure.

It also consistsin a pressure-diaphragm hav-
ing a double connection to the top and {o the
bottom of the boiler..

It also consists in Immovementb in the con-
straction of the pressure-diaphragm and in
divers arrangements and combinations of
parts, as herematrel described and clatmed.

In the accompanying drawings, which form
part of this specification, c];lld. wherem like
symbols refer to like parts wherever they oc-
cur, Figure 1 is a vertical sectional view of
the dldphl agm and the casing therefor.
218 a fmﬂt view of said casing, parts beinw
broken away to expose the wml{mg mechan-
ism. Fig. 3 is a diagrammatic view showing
the conneulons to the boiler.

The diaphragin 1 of our device consists of.

40 a pair of concentrically-corrugated disks 2,

45

connected by a circumferentially- COIlllﬂ‘d'Ded
tube 3, of thin sheet metal. The dIchhI AL
thus constructed constitutes a hollow expan-
sible eylinder, one end 2 of which carries a
link or stem 4 for operating the indicator
mechanism. Through the center of the other
end extends a hollew nipple 5, which is
screwed into a threaded hole in the end plate
6 of the diaphragm-casing 7. This hole com-

Fig.

]

the lower portlon of the bhoiler 9.

municates through an ordinary pipe 38 with
A second
hole insaid end plate 6 communicates through
another pipe 10 with the upper portion of the
botler.

The case 7 for the diaphragm has an up-
ward extension 11, which 1necases all of the
indicating meeha,msm Theindicating mech-
anisin may be of any desired form—such, for
instance, as that illustrated in Higs. 1 a,nd 2.
In this construction there is a graduated
ring or dial 12, adjustably mounted in said
casing, and a heav; olass front plate 13 there-
for made to fit waﬁuel and air tight by means
of suitable packing 14. An indimhm hand
15, arranged concentrically with the dial, is

| mmmted on a shaft 16, which 18 ,]ouma,led in

the framework and 1s prowdul with a pinion
17. This pinion meshes with a curved rack
18 on the end of .a bell-crank lever 19, like-
wise journaled in the framework and pwot-
ally connected with & link or stem 4, which
is connected to the diaphragm. The indica-
tor-hand or pointer has a fin or web 20 on 1ts
back, which tends to deaden the movement

through the water in the casing.

The operation of the foregoing device 18 as
follows: The diaphragm-casing and the pipes
connecting the same to the boiler being filled
with water, both the interior and the exterior
of thediaphragm aresubmitted to botler-pres-
sure, which holds the water regardiess of the
elevation of the indicator. 'The boller-pres-
sure on both sides of the diaphragm is thus
equalized. The level of the water iu the pipe
connected to the Uop of the boiler, due_to.the
steam condensing in.-satd pipe, 1ema,1ns per-
manently at the highest turn in said plpe.
The level of the water in the boiler varies
froin time to time, and the difference hetween
the height of the water in the pipe connected
at the top of the boiler and the level of the
water in the boiler varies accordingly. This
difference in levels results In an excess of
pressure upon oneside of the diaphragm equal
to the weight of a column_of Wa,tel of the
same helrrhu as the difference between these
levels. A change of this excess pressure

- causes a movement of the diaphragm, which
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o therefrom.

b

‘movewment: i1s transmitted through the indi- |
eating mechanism to effect: a l'o’ta,ly move- |
-ment: Of the pointer on the dial. EEEREN
~ The operation of our device depeuds upOIlff
- 5 the difference between the permanent level |
- .0of water in one. connecting-pipe and the vary- |
. ing level of the waterinthe hotler, so that the |

. elevation of the indicator with. referenc

. the boiler isimmaterial.
therefore be placed at any elevation with re- |
. spect to the water-level and at any distance |
- ~Another principal advantage .of |
. our device is that by mounting the mdlcgttorf
. mechanism inside of the pressure-chamber it
minimizes the frietion, which is a serious ob-

. Jeetion to the useof an ordinary stuffing-box.

rrti20

. So, too, the oscillation of the pointeris dead-
L Q(Aned by the fin, so that while the device re- |

- o8ponds aceumtely to the pressure
paratively free from outsidedisturbing influ- |
. ences, such as the jarring of the frmnewm k|
Ol W hmh it is mounted.  For these reasons |
o our devlee 1S Specmlly addpted for a water- |
age for motor-vehicles:; but obvmusl_} 1t is
:ot freneml application fm measuring differ- |

- ences in pressure—as, forinstance, the differ-
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. ence in pressure on two sides of a-valve in a |
o plpe . - -
Obwou&ly our devme ddLIJItS of COHSldel-a
&ble modification without departing from our
. invention, and we do not desire to be re-
- stricted to-the par ticular construction herein- |
. before described. For instance, instead of
.. using an extensible cylinder for the dia- |-
phragm said diaphragm may consist of a re- |
‘silient distendible disk, plain or corrucated.

In either of these cases the edge of the disk
is fastened water-tight in the casing and the
pressure-pipes are connected to the casing on
opposite sides of said disk. So, too, instead
of using a hollow cylinder of the form above
described the indicating mechanism may be
actuated by a curved ﬂaLBened tube of spring
metal closed atthe end (or a tube corr ugated
on one side) and mounted on the end of one
of the pressure- -pipes, the other pressure-pipe
opening into the casing, as hereinbefore de-
scribed.

What we claim is—

1. A gage comprising a easing, a resilient
dlbt@ﬂ‘%lb]@ diaphragm arranged therein and
freein movement flOIll fIILTJlOIl therewith, in-
dicating mechanism operatively conn ected Lo
said d]&[}hl"l”m and connections on opposite
sides of said diaphragm to the upper and
lower portionsrespectively of a source of pres-
sure, substantially as described.

2. A gage comprising a casing, a hollow ex-

tensible device inside thereof and free from
friction therewith, indicating mechanism op-
eratively connected to said dewce, and sepa-

to |
‘Said indicator may |

e it 18 com- |

I

668,514

~rate connections for the inside of said device
and tor said casing to a soarce or SULI!.G@S of

p1 essure,: substanmmlly as described.
3. A gage comprising a casing

R 1%11161113_;'
dlSL@ﬂSlble diaphragm a»l‘lann‘ed bherem and -

free in movemeut from hmtwn therewith, in-

“dicating mechanismn inside of said casing and

Gpemtwely connected to said dmphlwrm and

pipes connecting the space on opposite 516195_
of said dmphmf‘rm to the top and bottom: por-

70

tions of a source of pressure, whereby the in-
dicating mechanism and connections areim- ERER
mersed 1n the pressure medium and freefrom

f11ct10u mth the casmg, snbstannmlly as de-ﬁ

1 scnl ed.

4. A gage mmpllamﬁ' a resilient dlstenm-: R
ble dlftphlawm indicating mechanism opera- =
twely connected thereto, a casing forinclos-

ing said diaphragm and said meclmnmn, said

‘tion with said ¢asing
the space on op 1)051139 s1des of saiddia [3h1*._-wm

to the top and bottom portions of the bmlelf

rebpectwely substantially as deseribed.:
A gagecomprising acasing

y & dmphmﬂ'm. e
thelem consisting of a ey lindtical sheet of =
thin metal ﬂuted peripherally and disks'at -
[ the ends of sald eylinder, and : indicating

‘mmechanism:operatively connected to one of?
sald disks, the other disk having a hole: adapt-

dlaphlwrm being fr ©e m movement from f11(3_§ R i
, and pipes connecting -

9o

ed for connectmu to a pipe, f.-md pipes con-

‘necting the interior of said casing

rand ‘thein-

terior Of said ‘diaphragm 1ebpectwely to the : '

apper and lower portions of the: bUHI‘GCS of
Dressure, substan tially as deseribed.: .

6. A gage comprising an extensible deviee'

having its opposite sides exposed to pressure
“from d1fferent sources, indicating mechanism
and connecting devices for connecting said
indicating me(,lhmlbm to said e:a.teﬂslble de-
vice, said mdleabmw mechanism and connect-
ing dewces being II]]IHGI’&Ld in the pressure
medmm, and the indicator-hand being pro-
vided with a fin for deadening its movement
substantially as described.

7. A gage for boilers comprising a hollow
closed eylmde1 of thin metal corrugated pe-
ripherally, indicating mechanism Opemtwely
connected to one end of said eylinder, the
other end of said cylinder having an open
communication to a pipe, a casing inclosing
sald cylmdel and indicating meclmmsm,and
a pipe opening into said casing, said pipes
being connected to the top and bobtom por-
twns of the boiler respectively, substantially
as described.

W. L. GARRELS.
CLINTON KIMBALL.
Witnesses:
JAMES A. CARR,
WILLIAM P. CARR.
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