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To all whom it may concern:

be 1t known that I, GUSTAV HENNEBERG,
a subject of the Emperor of Germany, and a
resident of New York, county and State of
New York, have invented certain new and

useful Improvements in Spirit - Levels, of

which the followingis a full, clear, and exaet
specification, 1eference bemﬂ had to the ac-
companymm dl awings; Wherem—

Figure 1 is a longitudinal sectional view of |

my improved splmt -level. Fig. 2 is a plan,

partly sectional, view. Figs. 3 and 4 are per-

spective views thereof and Figs. 5, 6, and
7 sectional views showmw detall oi eonstruc-
tion.

My invention 1elates to spir 1t-levels, and 1t
consists of the hereinafter-describedimprove-
ments in the construction thereof.

opirit-levels are used in many trades, and

it 1s often necessary to ascertain the position

of a beam in a dark part of a building or to

set up a piece of machinery in corners where-
The me-
chanic manipulating the level has conse-

¢ quently considerable difficulty to distinguish
the position of the bulb, because the faint

rays of light will hardly show any difference
in refraction. To obviate this difficulty, I
cover the bottom of the recess e, wherein the
tube containing the spirit is set, by a con-
cave mirror (designated by letter a in Fig.
1 of the drawings) and cover the sides of the
recess with light-colored smoothly (glgssy) fin-
i1shed matema , pT eferablyof light-green color.

The mirror reflects the light and concentmtes
the rays upon the tube.
the rays passing through the liquid is differ-
ent from that of the rays passing through the
bulb and the difference being greater the
more the rays are concentrated. It is there-
fore clearthat the bulbis thereby made promi-
nently visible and its position in the tube

easlily discernible fora considerable distance.

- The material covering the sides of the recess
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enhances the effect of the mirror and of the
reflection of the light by imparting to the rays

- a slight coloring mthout diminishing the vol-
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ume of the reﬂeeted light.
Instead of embeddlnﬂ' the mirror a on the
bottom of the recess ¢ the bottom part of the

tubebmaybe covered withamalgam and paint |

The refraction of

in & similar manner as the back of a mirror,
“and in that case the lower part of the tube
itself will operate as a mirror for the purpose
stated. This manner of construction of m
improved level I use,preferably,in the shorter
tube d, visible in Fws 3 and 4, which is set
in one end of the - level and used for. deter-
mining the vertical position of an ob,]ec,t .
In or dm&ry spirit-levels the tube is protect-

ed against breaking (but not against dust) by
ixed to the block and pro-

a, metalhe shield af
vided with a slot through which the central
part of the tube is VlSlble In some levels

similar metallic shields and slots are pro-

vided on the sides of the block to enable the
operator to see the pO&ItIOIl of the bulb f1 om
the side.

To protect. the tube from dust, I set under-

‘neath the metallic shield fa n‘lass plate g, and

in the same manner I proteet the 100]{-110168
h on the sides of the level by glass plates ¢'.

To protect these plates and the tube under-

neath aga,mst breaking, I employ the sliding
shields 2,7',and 7°.  Shield < may be made to
cover only ‘the top slot /7, as shown in Fig. 3,
or for the protection of both of the top slot j"
and of the side slots A, as shown in Fig, 4.

The edges of these shmlds 1, ¢, and fzf’-‘ are

turned in and engage the plo,]eetmcr flanges

of the bars £, seeured to the block and sery-
These

ing as ﬂ*mdewayq to these shields.
shlelds can be moved to and from their posi-
tion, protecting the look holes orslots by hand,

~each Independently of the other, or they may

be operated in unison by the mechanism
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shown in Fig. 1, which is arranged in bore m,

extending lonwltudmally th10u0"h the block
7, a8 follows In the somewhat enlarﬂ*ed un-
der part m' of the bore m a meta,lhc tube 1
18 set opemnn‘ on one end and prowded with
a hole 7/ on 1ts farther end.
large enough to permit the rod [ to pass

thl ough. Between this closed end of the tube

n and collar ', secured to the rod [, is set a
recoil-spring o, acting upon the closed end
of the tube n and the collar /'in such manner
as to draw the rod into the block. Head [
of the rod / abuts against the end plate 4’ , Se-
cured to the block, and thereby limits the in-
ward motion of the rod: Ring [ secured to

90

Hole n' is only
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the end of rod /, serves as a handle for pull-
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ing the rod outward, and the flat spring p,
riveted in a recess of the rod [, arrests the

rod when pulled out and holds it against the

action of the spring o by stemming itself
against the plate 5. Head-piece ¢ and stud

g" are secured to the rod /, and the shields ¢,

', and 7° are secured to the ends thereof by
secrews 7. Thus when the rod [ is pulled out-
ward theshields<, 7/, and7?are simultaneously
shifted from their position covering the look-
holes, and when therod is again released the
spring o rebounding returns it automatically
to its normal position and thereby shifts the
shields back, closing the look-holes.

In Figs. 5, 6, and 7 I have shown a some-
what modified construction of the mechanism
operating the shields. This construction is
devised for the purpose to enable the opera-
tor to shift the shields < and 7* independently
of the shield 7—as, for instance, when using
the level for determining the vertical posi-
tion of some object. In this modified con-
struction a slotted tube s, provided with a
slot s', is screwed on the end of therod [ and
the head-piece ¢ is screwed to the stem of the
plunger {. Pin v is fixed in the block 7, and
washer o' rests against it. Spring o, set in
the tube between the washer v’ and the head
p' of the plunger 7, is an equivalent for the
spring o, described above, and at the same
time holds head-piece ¢ 1n position.

When it is required to shift shields 2’ and
¢ independently of the shield 7, the operator
orasps the heads of the screws r (which may
be somewhat enlarged to present a better
hold) and moves these shields toward the
right-hand end of the block. By this motion
he presses plunger ¢ against the action of the
spring o' until spring-latches w, such as the

one shown in Fig. 4, are released and spring-

ing forward hold the shield in open position.
To shift the shields 2 and 2* back again, the
spring-latches w are compressed into their
recesses provided in the bars k, and the
spring o’ thus relieved will drive the shields
7" and 7* back into their normal position cov-
ering the look-holes. This same spring o
acts also as a substitute for the spring o, as
shown in Fig. 1. It has been stated that the
pin v is set firmly in the block 7 and holds

“washer v’ against the action of the spring o'.
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Thus when the rod [ is pulled outward by ac-
tion upon the ring /8, shifting all slides at the
same time, the spring o' will be compressed
between the pin » and washer v’ (remaining
stationary) and the end of tube s moving
with the rod [. The relative position of all
parts of the moving mechanism in this posi-
tion is shown in Ifig. 6. The spring o' 1Is

594,692

shown eompreSsed, and when the hold on the
rod [ is released the spring will rebound and
thereby pull the rod inwardly into the block

7 and also move the sliding shields ¢, 2/, and

* in their position protecting the look-holes.

In Fig. 7 a modified construction is shown
for the arresting of the rod { when pulled out
of the block 7. In this construction a recess

or notch It is provided in the top of the rod

and a sliding bolt ¢ is set in a recess in the end
of the block 7. This bolt is provided with a
head 7/’ sliding in a square recess z, and be-
tween the end of the recess and the head of
the sliding bolt 7 is set a small recoil-spring
z', pressing the bolt downward into the noteh
/4 when the rod ! is drawn sufficiently far
outward. Secured in the bolt is a button ¥,
whose stem slides in slot 5* of the plate 3’ and
its head projects slightly outward. By push-
ing this knob upward the bolt ¥ is released or
moved from the recess {* and the rod [ al-
lowed to slide in following the action of the
spring o or o, according to which form of
construction is used.

I claim as my invention and desire to se-
cure by Letters Patent—

1. The combination with aspirit-level, com-
prising a rectangular block, having a recess
provided with reflecting covering, a glass
tube set in the recess and glass-covered loolk-
holes for observing the tube in the recess, of
sliding shields for covering the look-holes,
comprising metallic plates having their edges
bent, grooved bars secured to the block, the
bent edges of the shields engaging in the
arooves of the bars and the shields being
oguided thereby in their motion, and of means
for moving the shields.

2. The combination with a spirit-level pro-
vided with sliding shields protecting the look-

holes, of mechanism for operating the sliding

shields, comprising a tube open on one end
and provided with a central bore on the other
end, a rod.sliding through the tube, a collar
secured to the rod, a spiral spring slid on the
rod between the collar and the head of the
tube, studs secured to the rod, screws secur-
ing the sliding shields to the studs, and means
for securing the rod against the action of the
spring when withdrawn from its normal po-
sition. |

In witness that I claim the improvements
described in the foregoing specification I have
signed my name in the presence of two sub-
scribing witnesses. |
GUSTAYV HENNEBERG.

Witnesses:
PETER WINDERLING,
HENRY SCHREITER.
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