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- To all whom it may cancern- |

.the smal]er pOI‘thtl of the perferat,len and 50'

Be it known that I, WILLIAM ABRAM through an axial perforation, 17,1in the shank,
WRIGHT a-citizen of the United States, and the bolt ha,vmg a nut; 18, at its upper end.

a-resident of Cave Spring, in the eountv of
Floyd and State of Georgia, have invented
- certain new and useful Implovements in Sur-

veyors’ Levels; and I do hereby declare that the

- following is a full, clear, and exact description

- . of the mventlon which will enable others
- 10 skilled in the art to which it appertains to

-~ make and use the same, reference being had
to-the accompanying dra,wmﬂs ‘which form a
part of this specification, and in which—:

Figure 1 is a perspective view of the u pper

15 portlon of my improved surveyor’slevel Fig.

- - 218 a longitudinal vertical seetional view of
‘thesame. Figs. 3 and 4 are views of the cross- |

bars at the ends of the level-bar, and Fig. 5'

“is a view of the inner side of the 51ght bar.

207 " Similar numerals of reference indicate cor-_'

- rESpondnm parfs in all the figures.

- My invention has relation to levels for‘suru |

‘-f__"'veymg, and it consists in the improved con-
- struction and combination of parts of the

.25 same, as hereinafter more ful]y descubed ‘md__
, ”L'_cla.lmed - T e T

__.-" '.4-

- .+ Inthe accompfmynw‘ drawmﬂ's the numeral
_-1 indicates the level:bar, Wthll 18 1)1'0v1ded
~ with a spirit-level, 2, at 1ts center and with a

" 30 groove Or recess, 3 at the middle of its under
.. side,. having two SCrew - threaded perfore.-i
Ll j‘?itlons 4, - ; f

oo A cross-head, b, is prowded thh a _nb G,
-‘juPon its upper side, which . rib fits into the
35 Tecess or groove, and screws 7 pass through |

“perforations 8 in the ends of this cross-head

- into the threaded perforations inthe recess of

. -.the bar, securing the cross-head to the under

- side of the bar.
-';'40 downwardly - projecting shank, 9, which is
| -formed with an aunular ﬁanﬂ'e or rim, 10,
. ..facing downward and fitting a a,mst a smnlar |
- rim, 11, supported from two curveu converg-

The cross head has a central

-ing ‘l.rms, 12, projecting from‘a frame, 13, and_

| -'7¢5 the reduced portion 14 of the shank fits and’

vurns in the central perforetmn of th]S rim,’
“which perforation is formed with’a, ;portmn,
1.), of-a smaller diameter-at its IOWBI' ‘end, a.

screw belt 16 1met>1nrrﬁom belew np tl L_,ﬁqgh !

' ‘edges of these cross; ‘bars are formed;v

; “43 pivoted 4o 15 And o patallel bar; 44, is plw

‘The frame 13 is cwcu]ar and formed with a
central perforation, 19, beveled from the un- .

der side, ‘and the fmme fits within dan up- g5 ¢
wardly-projecting circular flange, - 20, upon . i o
the upper face of a frame, 21, h'wing four

lips, 22, at diametrically opposnse porfions of .

the frame at right angles to each other, the .-

said lips having screw-threaded perforatmns 6o'j L

23 through thh pass serews 24, oo
“The lower frame is formed with a centra,l" D
apertul e, 25, registering with the aperture in. -
the cn'euhr fmme beveled from above, and . -
serews 26 pass through the .two frames frem_ 65. ..
the under side, uniting the two fra,mes SRR R
~A spherical L.nob 27 is formed upon the S

.

‘upper end of a ehank 28 passing through a ., -~
plate, 29, and this knob- ﬁt-s in the beveled .. - ~*
apertures of the frames, the frames fitting %o
upon-the knob and rockmvf in all directions .
upon the same, the knob and’ the apertured
. plates forming a ball-and-socket joint. : The -
lower ends of the serews passing threugh the

-perforated lips bear against'the upper side of .7 5 T
the plate, and the under side of this plate is. . [
provided with-radiating ribs of wings 30, to. - 7 .
which the upper s]otted ‘ends of .the bnpod
‘legs 31 are “pivoted upon bolts 32, passing . oo
throug h the ende of the 1egs and threuah the 80‘; L

ribs. ,

'The ends ef the level bar fu'e foLmed w1th
flat ‘faces 33, and plates 34 are secured in’
grooves in I;he under sides .of the ends of the fgj_; ;’ ,,,.

bar and have cross-heads 35 -projecting be- 85
‘yond the ends of the bar, set-screws 36 pa,ss
ing up through the énds of the cross-heads, - f,

u- P G

- Cross-bars 37 are secured to theflat fices ab, - ;f".
the efids - of* the bars by means of ‘screws 38

passing through slots 89 in the’ cross-bars’into go i
perforations. 40 in the flat. faces, and the Jower. -
ith’ pairs .o
of dewnwardly -Proj ectmg 11 g8 41 atthe cen- . . j
‘ters, against-which lugs the upper ends of the 1;;,
seb-em ews'in ‘the cross-heads me.y bear. L

. Oneé, of the cross-bars has two arms, 42 zmd

.ﬂ'f.e.

oted mbh itg rear tm lfnﬂei‘ Bl&" te t’h% “»P

Pf "'F'l- t"-"f::f' #?l‘iﬁ 1'\; -'-'l' _.‘!'P } ‘r"r' a--q-_‘_ -‘"'i"- !
"‘nﬂ. :h '-i: ,,__. "H ,‘.n-l#-r_;'l-. ey 't_
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‘ends of these arms, swinging parallel to the

- upper edge of the cross-bar, and the arm 43 is
provided with a dowawardly-projecting han-

dle, 45, by means of which the arm and con- |

5 sequently the parallel bar may be tilted.

360,837
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The shank of the cross-head supporting the-
level-bar,being provided with the annular rim
and reduced portion revolving, respectively,
upon the annular rim of the frame and in the
aperture of the rim, and having the axial

serew-bolt, will be pivoted perfectly true, SO

that after the frames have been adjusted per-

fectly horizontal the pivotal shank will be 1 75

a true vertical line, so that there will be no _

deviation when the level-bar is revolved in a :

horizontal plane. | SR - N
The ball-and-socket jointand the four screws

When the level is to be used, the tripod is
placed in position,whereupon the shank upon
j which the level turns is adjusted in a vertical

- position, the four serews in the frame rocking

ifm upon the spherical knob, enabling the frames
o to be adjusted in a horizontal plane, bringing

~ the shank in a vertical line, the position be- .
! .ing tested by torning the level-bar upon the in the four portions of the frame cnable the 8o
t pivotal shank, the level-bar being perfectly | said frame to be adjusted ina perfect horizon-
(5 horizontal, when the bubble in the spirit-level | tal plane, motion in all directions being pos-
will remain stationary at all positions of the | sible by this joiut and by the screws, which
, level-bar. The Jevel-bar may now be directed | may bescrewed up and down at opposite sides,
toward thg*‘g;jlg_llsion‘-bmn&-ﬂmrgef, the | adjusting the frames 1n their desired position. 85
| cross-bar having thieparallel bai beinig nearest | The upper frame, being secured within the

20 the eye of the operator, which will sight be-

tween the edges of the bars. As these bars are

fectly true, so thab

flange -of the lower frame, will be held per-
the beveled apertures 1n

| of a greater or less thickness and have their | the centers of the frames will be held register-
; “ adjacent edges- or faces parallel with each | Ing perfectly true, preventing uneven wear go
~_ other, a slit is thus formed between them, and cutting of the spherieal knob and conse-
P »s through whieh the light from the field passes | quent untrue adj astment of the instrument,
to the observer; and as unobstracted rays of | and, if desired, the upper frame may be formed
light can only pass in straight lines, the tar- - with a flange and have a portion of the‘lower -
oet must be placed in the plane of this slit or | frame fitting into it, the same results beingat- g5

the rays of light reflected from 1t cannot pass

30 through tlhe slit, as they will be obstructed by

the opposite edges of the bars. By means of
the arms 42 and 43 thisslit between the cross-
bar and parallel bar above it ean be increased
- from actual contact, when no light at all can
35 pass between them to the full swing of the
arms. In taking very accurate observations,
‘and especially by persons not used to such
- work, it is necessary to make the slit between

the bars as narrow as possible, so that the
center line of the target must be placed in a
- very limited plane or it cannob be seen. If it
is placed too high the light from it will be 1n-
“tercepted by the edges of these bars, and if it
is placed toolow thelight will be intercepted by
the cross-bar at the opposite end of the level,
the top edge of which is placed in the center
of the plane of the slit. - If such accuratesight
is not required, the parallel bar may be raised,
- which will increase the limits of the field in

tained. . SRR AL
Having thusdescribed my invention, Iclaim
and desire to secure by Letters Patent of the
United States— .
1. In a surveyor’s level, the combination of
a cireular frame having a beveled central ap-
erture and having the level-bar pivoted above -

| it, a frame having a cirenlar flangé upon Its
upper face fitting around the edge of the up-

‘per frame and having a central aperture bev- 105

oled from above and having the upper frame

secured within the flange, and asphericalknob . -
pmjectil-;g from the tripOd and fitting within C

the bearing formed by the beveled apertures

of the frames, as and for the purposc shown 110,

and set forth.

2 In a surveyor’s
a frame supported upon a universal joint and
having an upwardly:facingannular rim formed
with a central perforation having & narrower

*roo

iexrel, the combinatidn df_ ' B

115

portion at its lower end, a shank projecting
downward from the middle of the level-bar -
and having an annolar downwardly -facing e
rim fitting upon the other rim and having a
reduced portion fitting in the perforation of 120
the lower rim, and a serew passing through'

which the target can be seen, and if the tar-
.- get should be placed a trifie above the line of
the ray of licht which passes over the edge of
the outer cross-bar it can still be seen, as the
ray of light from it can pass between the bars,

. s5 although it passes above the top of the cross- | the narrow portion of the perforation in the
. bar at the opposite end of the level; butif the | lower rim and passing up througha central = -
| ~ target is placed too low it cannot be secn for | perforation in the shank having a nutatits  *:-
| the same reason as when a finer sight’is being | upper end, as and for the purpose shown and 125, .
- taken. S ‘| set forth. L T T e ey
o 60 'The cross-bars at the ends of the level-bar | 3. In a surveyor’s level, the combinationof -~
“may be adjusted to have their upper edges | the tripod having a civcular plate at itsupper =
) perfectly level by means of the set-serews in | énd formed with a central upwardly-extend- . L

ing shank having a spherical knob at its up- 130,
per end, a frame having lips projecting abri ght &
angles and formed with serew-threaded perfo- .. :*
rations and formed with a circular upwardly=' .
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the cross-heads, thesaid serews bearing against
the lugs upon the lower edges of the cross-
bars, and thus support the cross-bars, which
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360,837 e s e
aperture beveled from aboveand fitting around | lower edges, and flat bars sceured in the
the spherieal knob, a cireular frame having a | grooves of the under side of the bar and pro-
central aperture beveled from below and fit- | jecting with . cross-heads beyond the cnds of.

~ting over the knob'and having serews securing.| the level-bar and ‘provided - with upwardly-
¢ it inside of the flange of the lower [rame and ; extending: set-Serews in their ends bearing 30
having an upwardly-extending central portion | with the upper ends against the downwardlyf' L
formed with an upwardly-facing annular rim | projecting Iugs of tho flab bars, as and for the .~ 7
and with an axial perforation having a nar- purpose shown and set forth. T .
. rower lower portion, a shank projecting from | 5. In a surveyor’s level, the combination of- -
1o the middle of the-level-bar and formed with | a level-bar, a cross:bhar at each end, two arms 35.

. an annular rim fitting against the rim of the | secured to -one of said cross-bars, and a par- = .
‘bearing and with a reduced portion fitting in | allel bar secured to the ends of said arnis. B
the perforation of the bearing, and a secrew- | 6. In a surveyor’s level, the combination of

| bolt passing upward from the narrow portion | a level-bar, a cross-bar at-each fmd', two arms .
rs of the perforation throughan axial perforation | secured to one of said cross-bars, the end of 40
in the shank and having a nuot at its upper | one of which arms is formed into 2 down-

end, as and for the purpose shown and set wardly-projecting handle, and a parallel bar
forth. . - " secured to the opposite end of said arms. -

4. In a surveyor’s level, the combination of | In testimony that I claim the foregoing as

]

20 the level-bar having flat faces at its ends and | .my own I have hereunto affixed my signature 45 .
having grooves in the ends of ifs under side, | In presence of two witnesses. T

!~ cross-bars having slots at their middles for the - WILLTAM ABRAM WRIGHT.
| passage of fastening-screws securing them to | Witnesses: = - e .
~ the faces and having each a pair of down-| . FRED W. MAXWELL, <
7 25 wardly-projecting lugs at the middles of their | GEeo. BARNETT. . .0
ot t'. | | | - : ' - . - | -
: ' i g s '
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. 2 e
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