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1o all whom it may concern:
Be it known thatI, FRANK T. CABLE, a citi-
zen of the United States, and a resident of

New Milford, in the county of Litchfield and

State of Connecticut, have invented certain

new and useful Improvementsin Clinometers,.

of which the following is a specification.

This invention relates to that class of in-
struments’employed to determine the condi-

tion of a surface, whether level or inclined.

The object of my invention is to provide an
instrument which, while simple in construe-
tion and easily used, may indicate with great

-accuracy and delicacy whether the surface to

which it is applied is level or whether it is
inclined and, if inclined, the exact degree of
inclination. |

In carrying out my invention I employ a

continuous tube or passage, one part of which
contains a comparatively-heavy liquid, such
asmercury, anotherparta lighterliquid, such

as water or alecohol, while the remaining por-.

tions of the tube between the lighter and the
heavier liquids contain air. The continuous
tubular passage is hermetically sealed and is
arranged in a rectangular block or frame,

like that employed in the ordinary carpen- -
ters’ spirit - level.
~ liquid is contained in a portion of the tubu-

Preferably the lighter

lar passage of smaller caliber than that con-
taining the heavier liquid, and that portion of
the tube containing the lighter liquid is pref-
erably U-shaped, arranged vertically, and of
transparent material, a calibrated scale being
arranged adjacent to the transparént tube.
~In the accompanying drawings I have
shown the best way now known to me of car-
rying out my invention; but of course my
improvements may be embodied in instru-
ments varying in details of construction from

Figure 11is a perspective view of the instru-
ment. I'ig. 2 shows a front elevation of the
Imstrument with the front plate removed.
Fig. 3 shows a transverse section on the line
s 8 of I'igs. 1 and 2, and Fig. 4 illustrates a
modification. : -

- The frame of the instrument consists of
two parts, a main frame A and a front plate
A’, the latter being removably secured tothe
frame A by means of serews « or other suit-
able securing devices. The main frame A is

1

are joined together by couplings ec.

ception of the pipe-sections &', 0%, b3, b4, and
b°. It is also formed with a wide vertical re-
cess O for the U-shaped tube D. The tube-
sections 0% &c., may be of metal, and they
The in-
ner ends of the tube-sections b® b* are con-
nected by suitable couplings ¢’ with the up-
per ends of the U-shaped glass tube D.
When the tube-sections are thus connected,
a continuous passage is formed around the
edges of the frame. The tube-section b’ and
the tube-sections % and 0° up to the levels
marked 2 are preferably filled with mercury

or some such heavy liquid. 'The U-shaped

tube-section D is preferably filled with alco-
hol or some other light liquid up to the level
marked y.. Theliquids may be placed in the
tubes before the parts are coupled; but I find

55

60

70

1t most convenient to provide filling-orifices

d d', closed by serew-plugs F F'. The mer-
cury may be poured in through the openings
¢ when the plugs I are removed, while the
alcohol may be poured in through the open-
ingsd when the plugs F areremoved. When
the proper amount of liquid has been poured
into the tubes, the plugs should be screwed
home very tightly, so as to hermetically seal
the tubular passage. The spacesin the tubes
between the levels x and  will then be filled
with air, and as the mercury rises and falls
above or below the levels « on opposite sides
the alcohol in the tube D will be correspond-
ingly made to rise or fall on opposite sides of
this tube. |

~The grooves B and C are of sufficient depth

to receive the tube-sections, so that when the

plate A’ is attached to the main frame A it

‘will lie flat against the front face of this por-

tion of the frame. The plate A’ is provided
with an opening G, through which the U-

shaped tube D may be inspected. The cali-

brated scale H is preferably attached to the
frame A in rear of the tube D, and it projects
from opposite sides thereof and may be in-
spected through the opening G in the plate A’.

By means of this instrument the condition
of a surface, whether level or inclined, may

be readily determined with great accuracy.
“The instrument is especially designed for use

as a clinometer for boats or other sea-going
vessels, but may be used, obviously, for other
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purposes. Preferably the portion D of the 103

formed with a recess or groove BB for the re- | tube is of smaller caliber than the remainder
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. ecomprehends also a continuous tube of uni- |
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of the tu'be. The greater the difference in
caliber the greater will be the delicacy of the
instrument—that is to say, when the caliber

of the portion D of the tube is much smaller’

than that of the remainder of the tube a small

change in the condition of the heavier liquid

will produce a relatwelv-ﬂ*reat change in the
level of the lighter llqmd in the tube section
of smaller diameter.

While I prefer to make the instrument in
this way, my invention, sofar as I amadvised,

form diameter, and so far as advised the in-

vention 18 not limited to the use of liquids of

different specifiec gravities, nor necessarily to

the use of a U-shaped portion in the tube.
The portion D of the tube,which is of smaller

caliber than the side portions 6*6°, may be also

‘much longer than the salid side portions, as

illustrated in Fig. 4.  When the side portions

‘are of much greater caliber and the portion
D of greater lenn'th the liquid in the portion

D will riseand fall toa proportionately greater

extent, and thus render the 1115131 nument more

dehcate;

In the claims I have refeued to the lignids.
as being contained in a ““tube;” but l wish 1t

" understood that I mean by thisexpression any
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- ber than the other portion, said portion of

continuous tubular passage or receptacle per-
forming the same function as the pipe or tube

I also wish it understood.that where
I refer in the claims to the liquids being sep-

arated by air I wish to include gas or other
suitable equivalent of air.

I claim as my invention—
1. A clinometer, comprising a continuous
tube, one portion of which contains a liquid,

another portion of which contains a liquid out
of
while the space in the tube between the two.
liquids is filled with air.

2. A clinometer, comprising a continuous

contact with the first-mentioned liquid,

tube hermetically sealed, one portion of which

containsaliquid and another portion of which
contains a relatively-light liquid out of con-

tact with the first-mentioned liguid while the

spaces between the two liguids contain air.

3. A clinometer, comprising a continuous

tube, one portion of which is U-shaped and

contains a liquid, while another portion con-

tains another liquid out of contact with the
| dit

first-mentioned liquid.’

4. A clinometer, comprising a tube of gen-
eral rectangular form but having a U-shaped
portion between its opposite ends, said U-
shaped portion containing a relatively-light
liquid, while the horizontal portion and parts
of the vertical end portions contain a rela-

tively-heavy liquid which is out of contact

with the lighter liquid.

5. A clinometer, comprising a continuous
tube, one portion of which is of smaller cali-

said passage having a smaller caliber contain-
ing liquid while the other portion contains

:another liquid out of contact with the first-
mentioned llquld
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6. A chnometel comprising a continuous
tube having Vertlcal side portions of rela-

tively-large cahber containing a liquid, and
another vertical portion of relatively-small

caliber but of greater length than said side
portions and also containing a liquid which is
out of contact with the first-mentioned liquid.
7. A clinometer, comprising a continuous
tube, one portion of said tube being horizon-
tal and having two vertical branches con-
taining a liquid, and the other portion con-
sisting of a vertically-arranged tube of smaller
caliber than the two vertical branches, ar-
ranged in adifferent vertical plane connected
therewith and containing another liquid.
S. A clinometer, comprising a continuous
tube, one portion of which is horizontal and
has two vertical branches, and the other por-

tion of which is a vertically-arranged tube of

smaller caliber than the two vertical branches,
and is arranged between them in a different
vertical plane said horizontal portion and its
two vertical branches containing a’'liquid, and
sald vertical portion between Lhe two verti-
cal branches containing a lighter liquid..

A clinometer, comprising a continuous

tube, one portion of said tube being horizon--

tal and having two vertical br anches contain-
ing a liquid and the other portion consisting
of a ver tically-arranged U-shaped tube of
smaller caliber than the two vertical branches
arranged between them in a different verti-
cal plane connected therewith and containing
another liquid.

10. A clinometer, comprising a continuous

tube, one portion of said tube being horizon-

tal and having two vertical branches contain-
ing a liquid and the other portion consisting
of a vertically - arranged tube of smaller
caliber and of greater length than the ver-
tical branches connected with said vertical
branches and arranged between them in a
different vertical plane and containing an-
othel liguid.

A clinometer, eomp1 Ising a continuous
tnbe one portion of said tube bem{j‘ horizon-

| tal, and having two vertical branches con-

taining a liquid, and the other portion con-
sisting of a vertically - arranged U -shaped
tube of smaller caliber but of greater length
than the two vertical branches, arranged in a
‘ferent vertical plane. connected therewith
and containing another llqmd

12, A ehnometel comprising a continuons
tube, one portion of which contains a rela-
twely heavy liquid, while another portion
consists of a U-shaped tube with its vertical
arms placed close together, and containing a
relatively-light 11qu1d which is out of contact

{ with the he&vy liguid.
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In testimony whereof I have hereuntosub-

seribed my name.

FRANK T. CABLE.

VVitneSses :
LLoYD B. WIGHT,
"WALTER R. TUBBS.
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