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7 Ciaims,

The present invention. relates to tube instru-
mentalities and has primarily to do with a pro-
tective support for a tube and a cistern or basin
for use in g barometer, the latter including
means for modifying the liquid level therein.
Other features include improved means for
facilitating obtaining a correct lower level for
the mercury, also an improved vernier in associ-
ation with a barometer tube.

In the employment of barometers, adjustments
and correction, because of difference in tem-
perature, atmospheric bressure and other fac-
tors, are necessary. One of the objects of the
present invention is to provide an arrangement
whereby adjustments may be made to obtain
a predetermined level of mercury in the cistern
at the beginning of any observation, and the
provision of novel means whereby level modifi-
cation may be quickly secured without move-
ment of the barometer tube or of the cistern.

An additional object of the invention is the
provision of a new and novel electrical circuit
in association with the barometer whereby a
critical adjustment therein may be had, the

 bresent invention differing from the usual cir-

cuit in the employment of fewer parts in the
circuit and the total elimination of insulating
washers and the like.

A further object of the invention is an im-
provement in the vernier associated with the
reading scales, and broviding a three-point
reading of the top mercury level.

A difficulty which has been encountered with
barometers of the tube type is adequate pro-
tection for the barometer tube. Another object
of the invention, therefore, is to brovide a pro-
tective housing for the barometer tube and at
the same time provide an open construction
making the mercury column visible over its
entire length.

A further object of the present invention is
the provision of a new and unique structure for
a barometer cistern.

A still .further object of the invention is g

* novel arrangement of barometer cistern and

an adjustable float therein.

These objects, and such other objects as may
hereinafter appear, are obtained by the novel
construction, unigue arrangement, and improved
combination of the several elements constitut-
ing the invention, one form of which invention
is illustrated in the accompanying single sheet
of drawing, hereby made g part of this specifica-
tion, and in which:

Figure 1 is a front elevation, part of the

(CL 73—4)

tube and housing being broken away to con-
fine the drawing to a single sheet;

Figure 2 is a longitudinal section, on the line
2—2 of Figure 1;

Tigure 3 is a transverse section on the line
3—3 of Figure 2; and

Figure 4 is a schematic drawing of the elec-
trical cireuit used in the present form of the
invention.

Like reference characters are used to desig-
nate similar parts in the drawing and in the de-
scription of the invention hereinafter given.

For convenience, the several figures may be.

read conjointly.

It is thought advisable to take up the parts
independently of one another and by a descrip-
tion of the several parts eventually completely
describe an assembled instrumentality.

Beginning will be had at the bottom of the de~

vice. There is a base or bettom plate 10 which 75

has a vocket or dished out portion.11. Through
said base plate 10, which may be molded of
bakelite or any other suitable dielectrie, there
are, three vertical apertures spaced one hun-
dred twenty degrees apart.

Seated in such dished out portion 11 is g
glass or other suitable cistern or cup 12, the
upper or top portion of which is open. Said
cistern 12 should be of a proper thickness of
glass, and the bottom thereof should fit in the
dished out portion 11 in a snug manner. When
it is considered desirable, a washer or pad
(ot shown) for protective purposes. may be
placed in the seat 11 to protect the fragile ma-
terial of the cup 12. )

Above the cistern is a second plate 13. This
plate which is also of g dielectric has there-.
through three vertical apertures one hundred
twenty degrees apart registering with and com-

plemental to the vertical apertures through the ¢

bottom plate 10.

In addition, there is provided through said
top plate 13, an aperture at the center thereof
having constricting walls to receive the mer-
cury tube, an aperture to receive g pointer or
indicator, and a second small aperture 14 which
is allowed to remain open. This is an air hole.
At the rear of plate 13 and preferably upon the
top of the plate is a boss 15 through which
boss and the material of the plate another ver-
tical aperture 16 is provided.

There are several smaller screw holes drilled.
in the top surface of the plate 13, the pur-
pose of which is to receive screws to maintain
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a channelled member practically surrounding
the mercury tube in position.

To assemble the bottom plate 10, the cistern
12, and the top plate 13, thers are provided
three long screws, two of which, 17 and 18, may
have slotted heads. Said bolts 17 and 18 ex-
tend from the top plate 13 to the bottom plate
10 through two of the registering one hundred
twenty degrees apart apertures therein. Nuts
are on the bolts 17 and 18 and thereby the top
and bottom plates 13 and 10 are drawn closely
about the cistern 12, the shanks of bolts 17 and
18 project beyond said nuts. There may be in
association with bolt or screw 18 a connector
strip later to be described. The top plate 13
has a dished out under-section 1§ which closely
surrounds and seals the top of cistern 12. In-
termediate the top edge of the cistern 12 and
the top plate 13, a suitable backing or washer
may be inserted but this is not necessary and is
not shown.

The screws or bolts 17 and 18, referred to,
as previously indicated, extend beyond the nuts
therein to provide threaded shanks upon which
knurled nuts are screwed, these latter being in-
tended for the purpose of attaching electrical
contacts or wires to the screws 17 or 18 when
an open and closed circuit is employed for de-
termining the accuracy of the mercury level ad-
justment in the cistern 12. At the rear, there
extends through the top and bottom plates 13
and 10, a third bolt or screw 20 having both
ends threaded, there being a collar 21 thereon
at the internal extremity of the top threaded
portion. At the lower part, there is a suitable
nut similar to that on members 17 and 18. At
the upper end of bolt 20, the collar 21 engages
the top plate 13 in the same manner as the

_head of bolts 17 and 18.

On the threaded shank, above said collar 21,
is a thumb nut or disk 22, the diameter of
which is such that it extends over the boss 15
to engage on its under surface the end of a
member passing through aperture 16 and se-
cured to a float now to be described. The di-
ameter of member 22 is such that it is readily
adjusted and permits the finger and thumb used
in adjusting it up and down bolt 20 a substan-
tial leverage.

Within the cistern 12 is a erescent shaped float
23 of suitable material, but preferably is a bake-
lite or another substance which will not amalga-
mate with mercury. In a suitable aperture or
channel 24 therein, which channel 24 terminates
in a groove 25 at the top of the float, is an
elbowed rod 26, the lower end of which is pro-
vided with suitable means for securing it in the
float 23. The elbow in the rod is seated in the
groove 25 to insure the float from axial move-
ment about the rod 26. The upper section of the
rod 26 which is parallel to the lower section but
not in alignment therewith extends upwardly
through the aperture 16 in the boss 15 in the

top plate 13 and terminates in & position so that
© its upper end engages the under surface of the

thumb nut 22 riding on the upper threaded
shank of the back bolt 20.
By the rotation in one direction of said nut 22,

_pressure is applied to the float 23, which is nor-

mally partly submerged in the mercury in the
cistern 12, to force said float further into the
mercury. The extent of the immersion of said
float is accurately determined by adjustment of
the nut 22, which is rotated in the opposite direc-
tion to allow the float to rise, thus permitting of

1,950,497

fine adjustments for close work with a barom-
eter. As the float rises, the mercury level in
cistern 12 falls and as the float is forced down-
wardly, the mercury level rises.

In the top plate 13 is an indicator or pointer
comprising & body 27 having cne pointed end-28,
the body generally being cylindrical. The other
end of said body 27 terminates in a shank 29
which is threaded, the threads extending through
an aperture in the top plate 13 heretoiore men-
tioned, so that the indicator or pointer 27 may
be secured in position by a suitable nut. Once
the member 27 is adjusted to a proper position,
for example, so that the end 28 of pointer 27
becomes the zero of the scales referred to later
as attached to the upper part of the upright
frame 40, it is maintained in such fixed adjust-
ment without changing.

An electrical circuit may be provided in con-
nection with this particular arrangement of
plates, cistern, pointer and bolts in the follow-
ing manner. The indicator needle 27 is of con-
ductive material while the top plate is of bake-
lite or other dielectric material.
the nut securing said indicator 27 in position,
there extends across the top plate 13 a strip
of conductive material 36 which t{erminates
beneath the head upon the holt 17, the bolt
extending through such strip and making elec-

trical contact therewith. As the top and bottom *

plates 13 and 19 are of bakelite or other insula-~
tory material, an electrical circuit is established
by the indicator 27, strip 30 and bolt 17 from the
tip of pointer 28 of the indicator 27 through
the indieator 27 itself, through said strip 30 and
through the bolt 17 to any wire which may be
attached to the latter by a thumb nut which
rides on the lower and threaded end of said
bolt 17.

The float adjusting rod 26 is of metal. Its
fastening means in the float 23 is also of meial
or its lower end is exposed to contact with the
mereury in the cistern 12. Some of the mercury
in such cistern is always in contact with the end
or a portion of the side surface of said rod. The
top end of said rod 28 is always in physical con-
tact with the thumb nut 22 riding upon the bolb
20 which bolt 20 at its lower end engages a con-
ductive strip 33. Said strip 33 extends to the
adjacent screw or bolt 18, the strip 33 being
secured in position by the flat nuts on the lower
cnds of bolts 18 and 26. The bolt 18 is adapted
to be physically connected to an electrical cir-
cuit by a contact or wire. In such circuit there

is g source of electrical energy, such as a batiery, 3

and an alarm device, such as an electric lamp,
see Figure 4. By attaching such connector about
the threaded end of boit 18 or wrapping a wire
to the circuit around said thresded shank on
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said bolt and applying thereover a thumb nuf * &

as shown, electrical connection is established.
To close the electrical circuit across the cis-
tern 12, it is necessary to bring mercury therein

to a contacting level with the end 28 of the in-

dicator 27. The closing of the circuit iramedi-
ately causes the lighting of the lamp, or oper-
ates some other selectsd signal. By such ar-
rangement an adjustment of the mercury level

much finer than can be gauged by the naked eye

is obtainable.

Reference should now be had to the frame
for supporting and protecting the barometer
tube.

This frame comprises a strip of metal 40 bent
or folded to give a V-shaped channel. At its
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lower end, there are lateral extensions 41 and
42 from such channel member through which
there are apertures or screw holes. Said aper-
tures register with the screw holes in the top
plate 13 and through which suitable screws are
threaded into the top plate 13, to secure said
frame 40 firmly upon said top plate 13.

That portion of the upright member 40 ad-
jacent to the bottom end thereof and at the
angular juncture between the sides thereof is
cut away in two stages as is indicated at 43 and
44, so that the thumb nut 22 controlling the
position of the float 23 will not come in physical
contact with the material of member 40 and
to. make ample room for the boss 15 which pro-
jects from top plate 13.

Near the top of frame 40 a. section of the ma-
terial is cut at 45 along the angular fold there-
in, the purpose of this cut-out 45 being to per-
mit light to. illuminate the mercury column
through the frame 40, thereby to facilitate read-
ing the top mercury level.

While direct light is generally quite helpful in
reading a top mercury level, it has been found
desirable to attach to the back of the casing 40
a frame 47, having its upper and lower ends at-
tached to the material of the frame member 40
above and below the cut-out portion 45, the
frame 47 providing a support and holder for a
plate 48 of porcelain, white opaque glass, or
other material, so that the top level of the mer-
cury may be read by means of the diffused light
coming from this white surface through the
aperture 45, a distinct advantage over reading
with direct light playing on the frame 40.

The upright 40 may be provided with two or
more wall brackets 49 comprising straps of
metal secured to the back of the channelled
member 40 and projecting to each side thereof,
the arms 56 of said brackets having serew aper-
tures adjacent their ends. These brackets may
be omitted if desired.

Across the front of the V-shaped member 40
are four transverse strap members, the two up-
per transverse members 51 and 52 being spaced
to support short scales 61 and 62 which have a
length equal to the ordinary variations of the
barometer height and whose zeros are the
metal point 28 held in the ceiling plate 13.
These scales in cohjunction with the vernier
plate 63 are used to measure the height of the
mercury. In the present form, the scales 61
and 62 comprise two separate and independent
members arranged in parallelism, one giving the
barometric reading in inches and fractions
thereof, and the other in millimeters. The two
lower transverse members, 55 and 56, are used
to support a thermometer 57.

Reference will be had first to the thermometer
57. Intermediate the transverse members 55
and 56 is a metallic or other opague strip 58.
At each end of said strip and secured thereto
are pockets 59 and 60. Between said pockets,
which receive respectively the top and bulb end
of the thermometer, is the thermometer 57, the
mercury column in which is readily readable
against the opaque strip 58. The thermometer
57 comprises a glass tube with a capillary bore
and a suitable bulb reservoir at the bottom
thereof. Any suitable packing material may
be placed in one or both pockets 59 and 60 to
insure the glass ends of the thermometer
against contact with metal. A suitable ther-
mometric scale is blown or etched in the tube

of the thermometer 57, To secure the strip 58-

3
and each of the pockets 59 and 60 in position,
screws pass through each of the pockets and the
opposed ends of the strip into the material of
the transverse members 55 and 56. Preferably,
the thermometer is placed in position well be-
low the lowest top level of mercury possible un-
der ordinary atmospheric conditions, this posi-
tion being selected for convenience and to pre-
vent. the thermometer from interfering with the
ready reading of the top mercury level.

The inner edges of said scales 61 and 62, each
of which is secured to a transverse member 51
and: 52 at each end by a screw, are paraliel.
Therebetween. is a. sliding member 63. Each
of the inner edges of the scales 61 and 62 has
a. track 64 and 65 formed thereon and the slid-
ing member 63 at each of its sides, has a groove
66 to receive said tracks.

On the median line of said sliding member
63, generally called a vernier, is a knob 67 which
is internally threaded and of convenient ex-
ternal configuration for handling. At the back
of the scales 61 and 62 and adapted to slidingly
engage said scales is a flat spring member 68

o0

o)
14

having at its center an aperture through which 3¢

a screw 69 is inserted, sa’d screw extending into.
the knob 67 after projecting through said ver-
nier 63.

Said spring 68 which has a lower section from

which projects a strip 70 extending to and part- 1%

ly arcund the baremeter tube 71, is held against
accidental displacement by tightly engagng the
backs of the scales 61 and 62. The extension
about the barometer tube, provides additional

but not undue frictional engagement whereby 13

such vernier 63 is held in any adjusted posi-
tion without danger of being accidentaily dis-
lodged. Thus, to read the mercury level, the
bottom of the vernier 63 is sighted with the

bottom of the extension 70 which is horizontally 1

parallel therewith, so that a three point read-
ing with the top of the column of mercury
may be had, insuring great accuracy. When
preferred, the vernier 63 and extension 70 may

have their positions reversed whereupon the

level of the mercury is read from the tops of
vernier 63 and of extension 70.

Said vernier at each of its vertical sides car-
ries scales- corresponding to those on the ad-
jacent inch or metric scales to facilitate easy
reading in respect to either scale 61 or 62.

At the top of said upright member 40, the
material of which may be suitably cut at the
angle of the fold therein and expanded to facili-
tate attachment, is a generally rounded cap 72
which is secured to the upright member 40 by
spot welding or by bolts passing through cap
72 into part 40, or in any other suitable fashion.

The central portion of said cap member 72,
which is of sheet material shaped to form, is
turned inwardly to provide a threaded flange
73. Intc said internally threaded flange 73, a
screw cap T4 is adapted to be inserted, said
cap 74 having a fhreaded portion terminating
in shoulders 75, an enlarged section 76, and
a second larger section 77, there being through
the center of said cap 74 an aperture 78 which
expands as the bottom of the cap is approached.

In the enlarged portion of said aperture 78
is disposed a rounded or hemispherical head or
support 79 which is adapted to engage the top
of the barometer tube 71. The head 79 is gen-
erally of leather, and may be of other material,
but is adapted to snugly fit upon the barometer
tube 71 and hold the glass tube away from
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contact with the internal base of the mietallic
cap T4. Through the aperture above referred
to, an eye bolt 80 extends, the eye bolt having
at its end an enlarged portion 81 resting upon
shoulders 82 formed at the termination of the
smaller secton of aperture 78 by the enlarge-
ment thereof, such eye bolt 80 being adapted
to swing freely and relatively to the cap 74
itself, so that the barometer may be moved
rotatively to the cap, or the eye bolt relatively
to the barometer, as needs may require.

The barometer tube 71 has near its boitom
s ring 83 which rests in the conical aperture in
the center of the plate 13. The tube 71 is held
in position in szid seat or aperture by screwing
the cap T4 into positicn thereover in flange 73,
the tightness of the fit of cap 74 over the end
of the tube 71 determining the force used to
seat the tube.

We claim:

1. In a barometer, a cistern for mercury, plates
of dielectric material above and below said cis-
tern, bolts of conductive material through said
plates and having means for connection to the
terminals of an electric signal circuit, a float
carrying conductive material in said cistern, one
of said boelts being in electrical connection with
said float, a pointer in the upper plate and ex-
tending toward the mercury in said cistern, said
pointer being in electrical connection with an-
other of said holls, and means manipuiating said
float for changing the level of the mercury in
said cistern.

2. In a barcmeter, a cistern for mercury, plates
of dielectric material forming the top and bot-
tom of said cistern, one of szid plates having a
pointer extending downwardly into said cistern,
a float in said cistern and having conductive ma-
terial expcsed to the mercury in said cistern,
bolts of conductive material intermediate said
plates, a connector between said pointer and one
of said bolts, and s second connector between
said float and another of said bolts, said second
connector providing means for raising and lower-
ing the position of said float in the mercury in
said cistern.

3. In a harometer, a bass comprising a cistern,
plates at the top and bottom thereof, a float in
said cistern and having rod means extending
upwardly through said top plate, connecting
members between said plates, and means upon 80
cne of said coanecting means engaging said rod
means to regulate the position of said float.

4. The combination in o barometer, of a cis-
tern, a float therein, a rod extension upon said
float, and means external {0 said cistern engag- 85
ing said extension for controlling the position
of said float.

5. A barometer comprising a tube, a cistern to
receive the end of said tube, a plate intermediate
said tube and said cistern, a float in said cistern 90
and extending partly around said tube, and
means on seid plate engaging said fleat to regu-
late the poesition of said float in the mercury in
said cistern.

6. A barometer ccmprising a tube, a housing 9§
therefor having an elongated lingitudinal open-
ing at its rear, a member removed from said
housing and at the rear of said elongated open-
ing for providing diffused light, a scale in asso-
ciation with said housing for indicating the level 100
of the mercury in said tube, and a vernier mov-
able relatively to said scale with a reading edge
having a path of movement within the horizontal
plane of said diffusing body.

7. A barcmeter comprising a tube, a housing 105
therefor having an elongated longitudinal open-
ing at its rear, a light diffusing member away
ifrom said housing and at the rear of said elon-
gated cpening, a scale in association with said
housing for indicating the level of mercury in 1190
said tube, a vernier movable relatively to said
sceale, and a second member mcovabie with said
vernier and at the vear of said tubs, said vernier
and member having horizontally parallel reading
edges within the horizontal plane of said diffus- 315
ing body.
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