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This invention relates to a C0111pgnsating
hydrometer float, an object-of the invention

being to provide a hydrometer float which
will include means causing it to automati-

s cally compensate for changes in temperature
and thus maintain a constant floating posi-
tion upon its supporting medium in the pres-
ence of temperature changes,

A more detailed object is to provide a hy-

1o drometer float comprising means automati-
cally operable by an increase in temperature
of the medium within which the float may be
floating to increase the submerged bulk of
the float without increasing the weight of

15 the float, thereby restraining the float from
sinking to any appreciable degree within its
supporting medinm when the temperature in-
crease occurs. :

A further detailed object is to so arrange

oo the parts of the structure that the tendency
of the float to rise within its supporting me-
dium -will increase in accordance with the
increase of temperature of the supporting

medium so that.increase in-the loss of sup- .

o5 porting quality of the supporting medium,
which ordinarily would result in sinking of
the float, will be counteracted by the pro-
portionate increase in buoyancy of the float
to thus maintain the float at a substantially

30 constant level. Lo

A further and more specific object is to
provide a hydrometer float constructed to in-
clude an air pocket at its lower end adapted
to retain a quantity of air in a position where

35 it will be subject to temperature change, and

consequent expansion and contraction, with

any change of temperature of the supporting
medium or fluid within which the float may

be floating. o L

‘A further specific object is:to provide

40

means constituting a flexible confining wall

for ‘the mentioned air pocket adapted: to

always exclude liquid from said. pocket and

yet afford easy expansion of the air within
45 said pocket. T
A further object is to-provide simple-and
efficient means adapted to protect the hy-
drometer float against injury at all times.
A further object is to provide protector
50 means including a plurality of lateral pro-

for carrying the graduations or -other indi-

jections adapted to serve as guide means for
engaging against-the side walls of the con--
'tz;mer within which the float normally oper- -
ates. : ; 5

" Other objects and aims of the invention, 55
more or less specific than those referred: to
above, will be in part.obvious and in part
pointed out-in the course of the.following
description of the elements, combinations, ar-
rangements - of parts and - applications of 60
principles constituting the invention; and
the scope of protection.contemplated: will be
indicated in the appended claims. ;

In the accompanying drawing which is to™
be taken as a part of this specification, and in 65
which we have shown merely a preferred
form of embodiment of the invention:— -

Fig. 1 is a.vertical sectional view through
a hydrometer float constructed in accordance
with this invention, and : oo

Fig. 2 is a similar view illustrating a modi-
fied arrangement of parts. ... o

Referring to the drawing for describing
in detail the structure illustrated therein, and
referring first to the structure Fig. 1, the ref- 75
erence character I indicates the base or bulb-
ular portion such as is found ordinarily in
hydrometer floats, the usual reduced stem
portion as 1 projecting-centrally thereabove

Lol
[

cating marks as 2-thereon, the latter being
intended to be:read at the.level: of the sup-
porting medium or liquid in the usual man-
ner. : o T
‘Within the bottom of the bulbular portion &
L is arranged the usual weighty material as

¢
[

3 which may consist for instance of small lead

shot or the like embedded in wax, or other-
wise.’ S e

Centrally of the bulbular portion L is a %
small hollow tube as G projecting upwardly"
thereinto, closed at its upper end as at 4 and
open.at its lower end as at 5. S

This entire structure is. formed of gldss, the
tube G being ‘merged into the bottom walls %
of the bulbular.portion as at 6.- - o

When the float as thus fardescribed is
placed within a quantity of fluid or like sup- .
porting medium the float will stand ina sub- ;
stantially vertical position and the air con- 100
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tained within the tube G will have no outlet.
This air will be therefore confined within
said tube and will be under a slight pressure
owing to the effort of the supporting fluid
to move upwardly into the tube. :

If now the temperature of the supporting
fluid, and consequently of the air contained
within the tube G, is raised said air will ex-
pand to a degree in proportion to the increase
in temperature and will press down the level
of the fluid which has entered the Jower end
of the tube. This will increase the buoyancy
of the float in proportion to the-degree to

which the level of the fluid within the tube.
5 is pressed down and, therefore also in propor-

tion to the increase in temperature and con-
sequent loss of supporting quality of the sup-
porting fluid. s :

The float will thus be readily held auto-
matically at a constant level within the sup-
porting fluid motwithstanding changes in
temperature of said fluid.

In order -to- prevent. accidental entrance
of fluid into the tube (& at any time, as well
4s toinsure cleanliness of the interior of said
tube, it is proposed that the lower end of the
tube may be closed by a closure member as
H, said closure member being zuitably flex-
ible, as for instance if made of thin rubber
or other suitable material, so that it will yield
with the changes in bulk of the air contained
within the tube G and will in consequence
incréase or diminish the total exterior bulk
of the submerged portion of the float in re-
sponse to temperature changes. -This closure
as illustrated preferably extends across the
entire under-surface of the foat and has an
annular upturned flange as 7 thereon with
a ‘terminal ribas § adapted to engage within
an anhular groove 9 provided to receive it at
the margin of the float. The portion of the
closure which extends across the bottom of
the float comprises preferably a disc of thin
rubber or like material. Tt 15 normally not
stretchied or under tension, and it is of suffi-
cient-area 'so that the slight.convexing and
concaving thereof with temperature changes
will require little or no stretching of the rub-
ber. Tt is thus rendered - extremely  sen-
sitive toact in response to the changing pres-
sures within the tube G, which changes are
of course only very slight in normal use.

The marginal flange portion 7 serves mere-
ly to sapport the main closure or bottom wall
part and provide a tight seal against the
groove 9 of the float.

It is important to note however that this
closure at the lower end of the float; being

.of soft resilient material, and entirely cov-

ering said lower end, provides an excellent
protecting cap or guard member at the lower
end of ‘the float for préventing possible in-
jury to the float during any handling thereof.

Tn'the modification Fig. 2 an arrangement
is shown by which the construction of ‘the
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glass portion or bulb L is the same as is at
the present time ordinary common practice,
that is the interior tube (, the annular ex-
terior groove 9, etc. as illustrated in Fig. 1,
are not employed. In their stead this modi-
fication proposes an external jacket substan-
tially entirely enclosing the bulbular portion
L of the float, said jacket including annular
side walls 10 for hugging about the annular
side wallg of the float, and a bottom wall
as 11 closing the bottom end of the jacket.

This entire jacket is preferably formed
of soft resilient and flexible material such as
rubber or the like, and it may if desired be
provided with: one or more sets of laterally
projecting fingers ‘as 12—12 thercon for en-
gaging against the interior wall surfaces of
a tube such as is usually employed to contain
the supporting fluid within: which the float is
intended: to operate. These fingers may be
spaced ‘apart in-a row circumferentiaily of
the jacket and there may be any desired num-
ber of them.in each set or row. - They are of
the same vesilient flexible material as the
jacket and hence provide relatively soft cush-
1on like projections upon the bulbular por-
tion of the foat for engaging the walls of the
tubular container. They: serve to provide
only “point”: contact between the float and
the walls of the container so as to aveid
strong capillary atiraction as between the
float and said walls as is common with ordi-
nary glass hydrometers.

The bottom end suiface as 13 of the bulb-
ular portion L of the floal is substantially
semispherical. - The side walls 10 of the
jacket extend straight downwardly to the
substantially flat bottom wall 11 and thus de-
fine an annular air pocket as 14 within the
jacket between the semispherical bottom wall
of the fleat and the flat bottom wall of the
jacket, the bottom wall of the jacket being
normally in contact; or nearly so, with the
extreme bottom point of the foat.

The air which is confined within the air
pocket 14 constitutes an element of buoyancy
torthefloat. Ity degree of buoyancy is deter-
mined by its bulk, and its bulk is subject to
increase and loss vnder temperature changes
so that the bottom wall 11 will be convexed
and concaved, and the bulk and consequent
buoyancy -of the completed fleat will be
altered by temperature changes of the sup-
porting fluid, the float being thus automatic-
ally maintained at a constant level in the
presénce of temperature changes in the same
manner as descrbed with respect to-the struc-
ture Fig, 1. _

It is noteworthy that the central tube G il-
lustrated in Fig. 1 could readily be employed
in associdation with the jacket 10--11 sug-
gested in - Fig. 2, or,-inverselv, that the
jacket 10--11 of Fig. 2 could readily be em-
ployed in:lieu of the closure H shown in
Fig. 1. '
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As many changes could be made in this
construction without departing from the
scope of the invention, as defined in the fol-
lowing claims, it is intended that all matter -
contained in the above description, or shown
in the accompanying drawing, shall be in-
terpreted as illustrative only and not in a lim-
iting sense. L

Having thus described our invention, what
we claim as new and desire to secure by Let-
ters Patent is:— : -

1. A hydrometer float comprising the usua
bulbular portion and stem portion, a mem-
ber within which the bulbular portion
engages and providing an air pocket as-
sociated with the bulbular portion, and said
member providing a flexible wall for said air
pocket, the degree of flexibility of which per-
mits it to flex and thus change the displace-
ment of the float in response to expansion and
contraction of the air 1n said pocket incident
to temperature changes of said air in use.

2. A hydrometer float comprising the usual

" bulbular portion and stem portion, and a

;3
(%34

60

jacket formed of flexible material within
which the bulbular portion engages and hav-
ing parts co-operative with parts of the bulb-
ular portion to define an air pocket asso-
ciated with the bulbular portion, the parts of
said jacket which co-operate to define said
air pocket providing a flexible wall for said
air poclet; the degree of flexibility of which
permits it to flex and thus change the dis-
placement of the float in response to expan-
sion and contraction of the alir in said pocket
incident to temperature changes of said air
in vse. , :

8. A hydrometer float comprising the usual
bulbular portion and stem portion, and a
jacket within which the bulbular portion en-
gages, said jacket being formed of rubber
and having parts extending free of the bul-
bular portion to provide an air pocket asso-
ciated with the bulbular portion, a part of

5 said jacket providing a flexible wall for said

air pocket, the degree of flexibility of which
permits it to flex and thus change the dis-
placement of the float in response to expan-
sion and contraction of the air in said pocket
incident to temperature changes of said air
in use. , ' -
In testimony whereof we affix our signa-

tures. .
HOWARD E. CHRISTIE.
KIBBEY W. COUSE.




