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To all whom it may concern:
Be it known that I, Le Rox C. TRYON a
citizen of the United St‘ttes residing at Ohl-.

cago, 1n the county of Cook and S’mte of
Ilhnols, have invented a new and useful ITm-
provement in Levels, of Wthh thc f@llowmrr". |

18 a specification.

- ments of the ty
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~ sighting device Shown in place and in closed
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‘Another ob]ect is to pr(}wde a construemf
tion of level which will not require skill in

- 1ts use and which will not qumle pmtmuhu_
- 20 |

care 1n 1ts 1‘1‘111d11110‘

A further ob]e(,t is the pmwsmn of con- |
structions of eye-piece and diaphragm form-
sighting devices of levels of this | -

g the s
type, and other instruments employing such

devices, by which the sighting of the instru-

ment may be etfected eXpedltlously and ac-
curately. '

My invention is 1llustrated n the accom-—

‘panying drawings, in which—
I‘lgure 1 1s a view In elevatlon of a level-’-

ing Instrument constructed in accordance
with my invention, with the caps for the

cnndltmn Fig. 3 is a view like Fig. 2

‘showing the cap in closed p081t10n Fig. 4
1is a vertical sectional view oi the upper por-
tion 1llustrated in Fig.

1. FKig.
in elevation of the eye-piece formmﬁ' one of

the two sighting members; and Flg 6, a
similar view of the dlaphragm forming the{
other of the sighting members, the sighting
members in these views being ta,l'{en at a

11011t angle to that of Fig. 4.

after described, in which a tmnsversely-dls-

posed horlzontal pipe 8 1s secured, this plpeg
extending through the tube at its opposite

cated at 18.

Tig. 2 is a section taken through | 15
the housing for one of the sw*htmg dewces il
the &ectlon being tmken at the line 2 on
Fig. 4 and v1e‘wed in the direction of the
arrow, the cap therefor bunﬂ shown in open.

118 a view

tube T 1s. secured.

Secured upon the upper ends of the plpe- 7'

ser-tlons 9 are hollow heads 10 and 11, each

sections 9 open as illustrated in Fig. 4. The

removable covers 15, which preferably have

threaded connection with the heads as in-
~dicated at 16, and are formed with depend-
centrally apertured  as 1nd1-' -
The upper surface of each
“cover 15 is provided with an annular f
| 19 preferably formed integrally with the
cover and concentric with the aperture 18, =
and fitting into the sockets thus afforded by '

these ﬂ%nﬂ*es and held in place by set-screws
20, are upwardly-extending tube-sections 21

Ipmmded with diametrically. opposed open-'
1ings 22 -and-23.

ing bosses 17

&Ilﬂ'e

The pipe 9 and chambels 12 cu:mtam mer-

Toat

y ends 9 to Whlch the bl r10@«-12‘0(51 11 ﬁxed in the 55 |

~of which aﬁc}rds a chamber 12 having an ex- . -
panded upper portion 13 and a restr icted

- -j'lowel portion 14, into. which latter the pipe-
My invention relates to 1evelln0 mstlu-"

pe for determlmno* grades
and levels, as for instance in the bmldmcr of
pavements, walls, founda,tlons and the Tike. .

One of my objects is to prowde a simple.
and economical construction of level which
shall be positive in operation and by which
accurate levehnﬂ may be eﬁected expedl-'

upper ends of the heads are prowded with
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‘cury which preferably is at a level in both
‘of the heads 10 and 11 below the extended
portions of the chambers thereof, when the
| pipe 9 extends horizontally, and upon which
1n each chamber rests a dlSk—Sh& ed
|24 with its upper surface beveled down-
wardly toward its periphery as indicated at
925, these floats being secured to upwardly-
"§'extend1nﬂ' reciprocable rods 26 which ex-
t(—md tthIlf}h the openings 18 in the covers

80

85.

“The mds 26 1n the h{aa,ds 10 and 11 carry '

the eye-piece 27 and diaphragm 28, respec-

tively, of sighting members thl()tlﬂ‘h which
‘the operator makes his obser Va,tmns as here-
inafter described. _
9 | phragm are preferably in the form of disks
'whwh are guidingly confined at their lateral
margins Iin upmoht guides 29 on the inner
surfaces of the tubes 21, these guides being

The ‘eye-piece and dia-

90

so. disposed. as to cause the disks to be main-

tained 1n parallel relation at all times.

zontally - extending slot 80, and the dia-

tions 32 which taper to needle points toward

‘their inner, adjacent, but non-contacting ex-
tremities, these projections being d1Spcwsed
:homzonta,lly with their pointed ends in the

‘same horizontal plane, and located at the
sides and termmatmﬂ* In upwardly tumed | same dlstance fx om the under side of the

The
‘eye-piece 1s preferably formed with a hori- - .
100
‘phragm 28 with an open éenter indicated
- | at 81 and with inwardly-extending projec-
The level- -proper 1s formed with a ver-
tically-disposed tube 7 supported as herein-
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tloat carrying them as the slot 80 is from the
bottom of the float carrying the eye-piece 27,
whereby when the floats 24 rest upon the
mercury 1n the heads 10 and 11 the slot 30
and the inner pointed ends of the projec-
tions 382 will extend in the same horizontal
plane, and thus be on the same level. '
As a convenient means for supporting the
leveling device-proper, I provide a tripod
33, the supporting-plate 84 of which is pro-
vided with an upwardly-extending rod 85 of

- circular shape in cross-section having its up-
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per end reduced diameter and shouldered
as represented at 36. The tube 7 which fits
over the reduced portion of the rod 35 and
against the shoulder 30, has swivel connec-
tion therewith to permit the tube 7 and the
parts carried thereby to be turned about
the rod 35 as a pivot for a purpose herein-
alter explained.

T'o establish a level for a piece of work, as
for mstance a foundation, the operator sets
the mstrument at any convenient point with
relation to the location of the foundation
to cause the pipe 8 to assume horizontal, or
approximately horizontal, position, where-
upon the mercury will extend into the cham-
bers 14 and operate against the floats 24 rest-
ing thereon, the upright columns of mercury
in these chambers reaching to the same leyel
and consequently causing the eye-piece 27
and diaphragm 28 to extend in the same
horizontal plane. The instrument being in
position for use, the marks indicating the
level are made under the direction of the
operator, who sights through the eye-piece
and diaphragm in the same manner as is the
practice in the use of the ordinary surveyor’s
instrument when used for determining a
level, the operator swinging the pipe 8 and
the parts carried thereby upon the tripod for
alining the sighting devices with the objects
upon which the marks are to be placed. It
will be noted from the foregoing that as
soon as the floats rest upon the columns of
mercury, the instrument is in position for
use and consequently it is not necessary that
the pipe 8 be placed upon an exact level, but
only approximately, which enables the in-
strument to be quickly positioned for use
and operated by an unskilled person.

A desirable feature of my invention con-

csists m the forming of the device in such

a manner as to prevent spilling of the quick-
silver in case the level is inverted, or is up-
set, this being accomplished in the construc-
tion 1illustrated, by the covers 15, the de-

pending bosses 17 of which are preferably

of such length that when the level is in-
verted the quicksilver will not reach to the
upper surfaces of such bosses, whereby es-
cape of the quicksilver through the open-
ings 18 therein is positively prevented.
The instrument is preferably provided
with caps 37 which contain diametrically-

967,587

disposed openings 38 and fit over tlie tubes
21. When the instrument is to be used, tha

~caps may be either removed or turned upon

the tubes 21, to a position in which their
openings 38 register with the openings 22,
and when not in use may be adjusted on
these tubes to close the latter to prevent in-
jury to the sighting devices.

The construction of sighting devices
shown affords advantages over prior con-
structions, as the slot 30 permits of a wider
range of vision than the ordinary pin-hole
usually provided, and the points of the pro-
jections 32 permit of the most accurate
sighting, as perfect vision may be had be-
tween the points, and the sighting may take
place at either the extreme inner ends of
these projections or at any portions of these
projections between their pointed extremi-
ties and their opposite ends, depending upon
the distance of the object and the bright-
ness of the light, this form of construction
affording advantages over the usual con-

-struction of hair-line diaphragm, the line

of which, regardless of its thickness, tends
to obstruct the view through the eye-piece
and prevent accurate sighting. Tt will be
understood that these forms of sighting de-
vices may be employed in any other form of
mstrument, in addition to that in which T
have chosen to illustrate my mvention, in
which sighting devices of this character are
employed, and I therefore do not wish to
be understood as limiting my Imvention, o
far as this feature is concerned, to its use
i connection with levels of the variety
Hlustrated.

While I prefer to employ quicksilver as
the medium for leveling the floats and sight-
g devices, as I believe this to be the most
satisfactory liquid for this purpose, I do
not wish to be understood as limiting my
invention to the use of quicksilver, as any
other suitable liquid may be employed.

What I claim as new, and desire to secure
by Letters Patent, is—

1. A level formed with a conduit for
hquid terminating in float chambers of
larger diameter than said conduit, and floats
carrying an eye-piece and a diaphragm lo-
cated 1 said chamber and resting on the
liquid therein.

2. A level formed with a conduit for
liquid, heads on the ends of said conduit
formed with lower float-chambers, communi-
cating with said conduit, and with upper
chambers closed at their tops and commumni-
cating with said float-chambers, said float-
chambers being of smaller diameter than
said upper chambers, and floats located in
said  float-chambers and’ resting on said
liquid provided with stems extending through
the tops of said upper chambers and carry-
ing an eye-piece and a diaphragm.

3. A level formed with a conduit for
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1i md heads on the ends of said conduit
_fﬂrmed with lower float-chambers, commu-
nicating with said conduit, and with upper
chambers closed at their topg and communi-

cating with said float-chambers, said float-
chambers being of smaller dmmeter than
sald upper chambers. and said conduit being
of smaller diameter than said float-cham-
bers, and floats located in said float-cham-

‘bers and resting on said liquid provided |

with stems extendmﬂ through the tops of

emd upper chambers and’ carrymﬂ‘ an eyew '-

plece and a diaphragm. -

4. A level formed with a conduit for
liquid terminating in spaced float-chambers,
cisconnected ﬂoats, provided with stems car-

rying an eye-piece and a diaphragm, spaced |
apart and resting upon the liquid in said
and ouldes for said floats

float-chambers,
constructed aJnd .:umno‘ed to maintain the

Iatter out of contact Wlth the wallsg of sald

chambers regardless of 511f>ht tipping of the
level

A level formed with a conduit for |.

11quld heads on the ends of said conduit
formed with lower float- chambers, communi-
cating with said conduit, and w1th upper
chambers closed at their mpq and communi-
cating with said float-chambers, said float-

("*hambers ‘being of smaller dl.;m'leter than

~sald upper chambers depending bearings

'35

carried by the clostres for said upper cham-

‘bers, and floats located in said float-cham-

bers and resting on said liquid provided with
stems extendmo t111:'0u0h sald bearmﬂ's and

closuras anc’[ carrymg an eye piece and 2
dlaphragm

6. A levell 'folrmed w1th a condmt for

liquid, heads on the ends of said conduit

formed with lower float-chambers, communi-

cating with said conduit, and with upper
'chambers closed at their t0ps and communi-

cating with said float-chambers, said float-

| chambers being of smaller dmmeter than
sald upper chambers and of larger diameter

than said conduit, depending bearings car-

ried by said closure and floats located in _
+ said float-chambers and resting on said lig-
uid provided with stems extendmﬂ through
said bearings and said closures and carrymo"

an eye- plece and a diaphragm.

7. A level comprising, in combm&tmn, a

conduit for liguid, floats carrying an eye-
piece and a diaphragm spaced apart and

resting upon the liquid, and means for pre-
.Ventmﬂ_ :51)111111“ of the ]1{1111(1 when the Tevel

18 mverted

8. A level comprising, 1n cc:mbmatlon a

40

45

50

o9

condmt for liquid, the ends of the conduits

' being formed to present upwardly-extend-
ng sl)aced colum:
an eye-plece and
said columns of

18 of liquid, floats carrying
3] haphr*wm resting on
liquid, and means for pre-

60

venting c5*]:141111110» of the llqmd when the level

1% 1n Verted

LE ROY C. TRYON

In presence ofmt
Rarem A. SOHA

IIER,
Jorx Wirson. '
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