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1o all whom it may concern:

Be 1t known that I, Arcor P. LipmoLwm,
citizen of the United States, residing at
Hibbing, in the county of St. Louis and
State of Minnesota, have invented certain
new and useful Improvements in Levels, of
which the following is a specification.

‘This Invention relates to measuring in-
struments and refers particularly to an im-

provement in the construction of that class

ot such devices which are known as levels.

A salient feature of this invention is to
torm a level, by means of which readings
may be taken when the instrument is posi-
tioned above the head of workmen, or in
such other position wherein is hindered the

observing of the spirit tube in levels of com-

mon construction.
The 1nvention further contemplates the
provision of a level with means whereby the

level may be positioned accurately in va-

rious and predetermined planes, so that
beams or "the like, upon which the level is
positioned, may be disposed at the desired

angle.

The 1nvention has for a still further ob-
ject to provide a level with a mirror which

1s so mounted therein that it can be adjust-
edl above the spirit tube for overhead work,

or can be moved to one side when it is
desired to employ the level in the usual
manner.

For a full understanding of the invention
reference 1s to be had to the following de-
scription and accompanying drawing, in
which :(— '

Figure 1 1s a perspective view of the im-
proved level. Iig. 2 is a longitudinal and
central section through the same. Fig. 3
1s a transverse and central section through
the level. Ifig. 4 1s a forward end view of
the level partly i section. Fig. 5 is a hori-
zontal section through the forward end of
the level, and Fig. 6 is a detail view of the
set-screw and split collar in connection with
the same. -

Corresponding and like parts are referred
to 1n the following description and indicated
1 all the views of the accompanying draw-
ing by the same reference characters.
~ Referring to the drawing, 10 desionates

the stock of the improved level which is
formed, preferably, from a piece of wood

carrying end plates 11 and 12 having flanges
13 overlapping the edges of the stock 10 and

being countersunk therein. Screws 14 are
employed for securing the flanges 13 upon

position. |
The stock 10 is provided at its rear end
with a transverse opening terminating

‘through the sides of the stock and provid-

ing a chamber 15. Plates 16 engage against
the sides of the stock 10 about the chamber
15, and have apertures registering therewith.
A vertical, inwardly facing spirit tube 17
1s seated in the stock 10 at one side of the
chamber 15. A mirror 18 is seated in the
opposite side of the chamber 15 at an angle
of approximately 30 degrees to the- wall
thereof, and faces toward one side of the
stock 10 to reflect the image of the spirit
tube 17 from one of the plates 16. -

The stock 10 is recessed in its upper edge
midway of its ends to provide a central, cir-
cular chamber 20. Arcuate reinforcing rims

21 are disposed upon the stock 10 about the
edges of the recesses 20. A guide plate 22

1s seated 1n the upper edge of the stock 10
and carries depending flanges 23 and 24 at
1ts opposite longitudinal edges, the latter
seating in the opposite sides of the stock 10.
The guide plate 22 is held in position by
screws 23%, or the like, which engage throuch
the flanges 23 and 24 into the body of the
stock. The 1nner faces of the flanges 23 and
24 are longitudinally grooved, as is dis-
closed to advantage in Fig. 3, for the recep-
tion of beads 25 and 26 formed upon the
opposite longitudinal sides of a slide 27.
The shde 27 comprises a block provided
with a lower inclined face, such form beingo
effected by the enlargement or thickening of
one side of the slide, to support a mirror 28
at an angle within the recess 20. A spirit
tube 30 1s arranged horizontally within the
bottom of the recess 20 in such position that
the air bubble therein rests normally at the
central portion of the recess or chamber 20.
The stock 10 1s hollowed out or recessed
beneath the guide plate 22 at one end of the
recess 20 to receive the slide 27 and the mir-
ror 28 when the same are not in use. A
finger receiving notch 31 is provided in the
end of the shide 27 by means of which the
same 1s moved longitudinally in the plate 22.

The lower portion of the stock 10 is pro-

vided with a tube 32 disposed within the

longitudinal opening 33 in the stock 10 ex-
tending the entire length thereof. The

the stock 10 to hold the plates 11 and 12 in
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opening 33 flarves toward its outer end to
admit of a slight vertical adjustiment of the
tube 32. The inner end of the tube 32 is
imternally threaded and receives an eye
piece 34. The eye piece 34 is in the form of
a hollow tubular member having an annula
flange at its outer end seating within the
outer face of the rear plate 11. The for-
ward end of the tube 32 terminates within
a block 35 arranged 1n an opening formed in
the forward end of the stock 10 and through
a registering opening in the plate 12, the
marginal edﬂes of which extend in from the
side walls of the opening 1n the stock 10.
The block 35 is reduced at its outer end to
project through the plate 12, and has 1its
onter face flush with the outer face of the
plate 12. This peculiar form of the block
35 provides lateral projections 3G thereon
engaging against the inner face of the plate
12 to hold the block from outwmd move-
ment through the plate. An ear 37 projects
from one side of the block 85 into an open-
ing 38 in the stock, the ear 37 receiving the
outer end of a set screw 39. The set screw

39 1s held from longitudinal movement by a

split collar 40. The collar 40 comprises a
length of flat metal looped at its outer end
to engage 1n an annular groove 41 formed
in the screw 39 and ftdmcent to its head.
The extremities of the split collar 40 are
brought together and turned out for engage-
ment through the side of the stock 10 to re-
celive In threaded engagement a retaining
nut 42. The tube 32 1s secured in the block
35 by a transverse rod or wire 43 forming
the ob]ectw@ sight of the instrument. The
block 35 is pr ovided upon its outer face with
an indicating Ime 44 registering with the
objective swht 43 to determine the adjust-
ment of the block 85 relative to oraduations
45 disposed upon the outer face of the plate
12 at one of the longitudinal edges of the
slot 36.

In using the level, the slide 27 1s moved
toward the forward end of the stock
within the guide plate 22 so as to dispose
the mirror 28 within the recessed or hol-
lowed portion of the stock. This position
of the slide 27 opens the upper end of the
recess 20 through the guide plate 22 and
the spirit tube 30 may now be observed in
the usual manner when the level is em-
ployed in connection with objects which are
not higher than the eye of the observer.

When it is desired to apply the level to a
piece of work disposed above the head of the
observer, the guide 22 1s moved over the
upper end of the recess 20.
now positioned upon the work and the image
of the spirit tube 30 is reflected out and
cown from the mirror 28 through one side
of the recess 20 to admit of the reading of

- the spirit tube 30. The mirror 18 acts in a
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similar manner, as when the stock 10 is posi- -

The stock 10 18

999,573

tioned on end against the side of a piece of
work, and it 18 desired to take a reading of
the instrument when the stock is above the
head of the operator, the operator i1s enabled
to take such rewchno* by the reflection of the
1mage of the spirit tube 17 from the mirror
18 and through the side of the stock.

In using the sight tube 32 1t 1s adjusted
vertically “ab its outer end by turning the

set screw 39 through the fixed split collar
sliding the block 35

40 to move the ear 3(
within the slot 36 in the phte 12.

The

angle, or height of the tube 832 within the

stock 10 is determined by the position of the
line 44 with respect to the graduations 45.

in use, suppose a beam 1s to be arranged
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in a predetermined inclined plane, the tube

32 1s adjusted to dispose the same at an an-

ole to the base of the stock 10 corresponding
to the angle of inclination ol the plane but
in an opposite direction thereto. The op-
erator now positions the stock 10 upon the

The adjustment 1s determined by the regis-
tration of the objective sight 43 with a ixed
object when looking thrm,wh the eye-piece
34 from the rear end of the stock 10. The
objective sight 1s designed to determine the

horizontal pos;ttmn of the tube 32, while the

position of the base determines the inclina-
tion of the plane desired.

Having thus described the invention what

18 Clﬂ].].l‘l@d 48 NeW 1St

1. A level including a stock having a cen-

tral chamber formed in its upper edge and
opening through the sides thereof, a guide
plate carried upon the upper edge of the

beam to be set, and raises and lowers the
beam until the required adjustment 1s had.
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stock over the chamber and having flanges

at its opposite longitudinal edges, a slide

of the slide and dlsposed at an angle to re-
flect through one side of the chflmber and a
Spirit tube seated in the lower side of the
chamber beneath the mirror, the stock be-
ing recessed at one side of the chamber and
beneath the guide plate to receive the mir-
]01 when not in use.

2. .\ level mmcluding a stock provided with

a recess 1n its upper edge midway of its

ends, a guide plate carried upon the upper
edge of the stock and extending over the

recess, the stock being hollowed out beneath
the Dulde plate at one end of the recess, a
slide mounted in the onide plate for move-

ment over the recess and into the hollowed
portion of the stocl
in the lower end of the recess in the stock,
and a mirror carried by the shide for regis-
tration over the spirit tube and for engage-
ment in the hollowed portion of the stock.
3. A level including a stock having a re-
cess in its upper edge and terminating in its

¢, a spirit tube mounted

-105

fitted 1 the guide plate and having beads
engaging agfunst the flanges to support the
Shde a mirror carried aﬂamst the under side
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sides, the stock having a hollowed portion
" communicating with one end of the recess, a
oguide plate carried upon the upper edge of
the stock over the hollowed portion and the
; recess, a shide mounted 1n the guide plate for
movement into the hollowed portion and the
recess, a mirror carried at an angle against
the under side of the slide, and a spirit tube

seated 1n the stock in the lower end of the
recess. o 10
In testimony whereof I affix my signature
‘In presence of two witnesses.
ALGOT P. LIDHOLM. [rL.s.]
Witnesses: .
I. P. Reep,

AUcUST JOHNSON.

Copies of this patent may be obtained for five cents each, by addressing the ¢ Commissioner of Pateunts,

Washington, D. C.”
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