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~ter,and as illustrated in the acmn‘}pammw_

)

by sudden blows either upon thevitreoushold-
ers themsealves or npon the {rame or bav ol the
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inner tube within the euter tube by

O

eitizen of the Umted States residing at Akmn

ing-instroments knownas “3pirit- levelsy’ and
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Be it known that I, HENRY N. J;‘LSPER 2

in the county of Summit and State of Ohw
haveinvented certain new and usefal I Lmprove-
ments in Spn"lt -Levels, of whlell the f(}ll{;-'ﬁ ing
is a specification.

My invention relates to that ehsn of level-
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my invention consists in cowmbining with the
holder for the spirit an incasing- tube which
proteets it from injury, and in %upp@rbmw one
or both tubes upon elastic bearings, to prevent
the breaking of the tubes from the jarring of
the 11151:]:‘11{11{311& and in combining with the
tube or tnbes a permanent 1eveh1w mark and
an adjusiable index, all as set fortz heremaf

drm;mm in which— |
mee 1 is a side elev ation of a ]evelma -in- |
strument illnstrating my improvements.. Tig. |
Y is a section ‘-;‘-hmvmw the arrangement of the
tubes and their hearmgg, and I‘xg. 3 a ﬂectmn
showing 2 modification.
AsS Ozﬂmwilv construeted, the tubuhr 11&1{1 |
ers of spirit- levels are very z‘mt to be broken

level, qumt which the holders have positive
1t is also common to seb the hold-
ers 1m 2 ﬁ ame in snch manner that the levels
of the holder may be altered for the purpose
of testing or bailding faces at angles to the per-
pemhwlm* or hm'imn but it 18 dlfﬁeult with
the instruments as Grdmazﬂy constructed to
determine accurately the position of the bub-

ble, as the index or finger, when once moved | D

to indicate the position of the bubble when the |

faces are at an angle, cannot always be placed | pt
tion: with 16?811110‘ instruments of - different.

with certainty in position to indicate the place |

vertical,
In my impmved levelmﬂ* msti nment I m&ke _*

- of the bubme when the ﬂmes are heuzm}tal GI‘: i

and mcl@se this holdeér in an outside straight
tube, B, of heavy glass—sueh,; fm*mst&nce?asthe_

Lube used in ﬂteam oAgEs; and I suppoié the I
means of |

end bearings.or blocks, CC, of wogod, rubber,
or oth er mwtern} of ’1 sx mlhr eha‘:*acter in su eh
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manner that the inner ube will have no direct
contact with the onter one.

The outer tube Isecarein theﬁlﬁll}‘l?} man-
ner to the ring-frame or other support of the
leve]mg mstmment in some insfances inter-
posing a band or strip, ¢, of rubber or equiva-

lent material, so as to pr event a direct contact
. of the tube B with the frame.

The mmsmﬂ -

tube B, owing to its superiorsirength, mllre-_
Sist blm’m which would destroy the holder-

- tube; but should the outer tube be broken the

mzzex tabe will still be preserved, owing to the
intermediate space and the theﬂee of conmcb

between the tubes. By supporting the tnbe—

either the inner tube or the Incasing- -tube, or
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both—upon a bearing material which is some- B

what elastic—as wood, rubber, compressed felt,

&e.—shocks and jars are ’ib%ﬁ}l‘he-ﬂ and pre-

- vented from being transmitifed to the tubes, so

that heavy blﬂws or the jarring of the fmme

will have no effect either to fracture the tube
or tubes or todisplace them, or eitherof them.

In my improved level 1 make a positive
mark or index- -point, 2z, to indicate the posi-

tion of the bubble when the instrument is ab-
solutely level, and I prefer to put this mark

upon the inner tube or holder, so that 1t can-

‘not be tampered with or be dl%pla,eed the in-
tegrity of the instrument being thus main-
tmned and for the purposes of 111{11(3&1:111@ the
pamtmn of thebubblein trying faces whichare
at an angle I use an adjustable pointer or in-
| dicator, which may be a ring, &, sliding upon
the Uuter tube and easily ﬂu}ved by 'hfmﬂ as

shown in Figs. 1 and 2; or it may be a b:md
sliding upon the outer "sube and carrying a
ointer, b, as shown in Fig. 3 3.

1t wﬂl be evident that the arrangement of

arts above deseribed may be nsed in connee-
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forms, and that the tubes may be inserted di- :
18{313137 in the body of the material composing

the mstmment, or may be secured to adjust-

“use of the ordinary ghss holder, A, slightly | able ringsor frames,asin levelsin common use.

mu*ved as usual,and pmtmliy ﬁlledmlth spirit, |
-'stluetmn *md fa,rmn@ement 01‘ parts shown, T

elaim—
1. The emnbumtwn of the transparent halder- |

W’ltheﬂt hmltmg myself to the precise con-

A of a spirit-level and a transparent incasing-
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tube, B, substautm]lv as zmd f@r the purpose

set ferthi. :
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2;._-'The_. combination of fhe spirib-holder A,

transparent incasing-tube B, and end bearings:
supporting the spirit-holder concenfric with!

but free from contaect with the incasing-tube,

_Substantl ally as deseribed.

3. The combination of the tr ansp'lrent Spirib-
holder A, transparentincasing-tube B,and in-:|.
terposed elastic bearings for the holder as and::

for the purpose set {orth..
4. The combination, With the frame of a lev-

eling-instrument, of a g]aes tube holdinga body
- of spirit and a heavlel glass tubeinclosing the |
spirit-holder, and. elastic bearings mterposed;-:

between said holder and tube and maintaining
them free from contact with each other, sub-
stantially as and for the purpose deseubed‘_‘

l
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5. .Theeoﬁ:lbinati-ﬁn,-dn a: leveling - instru-
ment, of a spirit-holder having an:indicating-.

mark fixed thereon, a transparent tube inclos-

ing said holder; and an adjustable indéx upon.
sald outer tube, substantially as and for the

purpose seb forth.
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Intestimony whereof Thave signed my name

to:this specificationin the presence of two sub-
sceribing witnesses.

HENRY N. JASPER.:
Wltnesses | . |

G. R, MERRIMAN,

ATLFRED Q. W’ILSON
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