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To all whom it may concern:

Be it known that I, OSCAR LEUNER, manu-
facturer, of Dresden, in the Kingdom of Sax-
ony and German HEmpire, have invented a
new and useful Apparatus for Indicating the
Flexions of Bridges, of which the following is
a specification, reference being had therein to
the accompanying drawings, no patents being
obtained by me anywhere for this invention
save in Austria-Hungary, No. 43,144 /8,730,
dated March 7, 1887; in Great Britain, No.
13,844, dated October 28, 1886; in Belgium,
No. 74,936, dated November 15, 1886, and in
Germany, No. 37,305, dated May 7, 1837.

This invention relates to deflectometers or
apparatus for indicating the deflections of
bridges, rails, &e.; and it consists in certain
improvements in the construction of such ap-
paratus, as hereinafter described and claimed.

In the accompanying drawings, Figure 1
represents a front view of a deflectometer hav-
ing my improvements. TFig. 2 is a horizontal
section taken on line 2 2 of Fig. 1. Fig. 3is
a side view of the apparatus. Figs. 4 and 5
illustrate the operation of the device. TFig. 6
is a detail view of a spring-dram and connec-
tions.

A designates the main frame of the ma-
chine, in which the shaft ¢ has its bearings,
the indicator-drum B and worm-wheel C he-
ing carried by the said shaft, as shown. On
a rotative shaft, D, which has bearings in the
frame, is a worm, b, which engages with wheel
C, and by means of shaft D, which is pro-
vided with a crank, ¢, the drum B may be ro-
tated. A drawing-pencil, d, is secured Dby
means of a screw, ¢, to the sliding head ¢,
which is movable on a rod, f, which is fixed
to the frame. The head ¢ is fastened to a
steel band, ¢/, one end of which is fastened
to the largest section of a stepped pulley, E,
which is mounted in the frame, and is held
between two screws, being adjustable by
means of said screws. The other end of the
band ¢’ is fastened to a rotative drum, F, on
a shaft, f, which extends through a pillow-
block, 2. Within the drum F is a spring, 4,
which is coiled. about the shaft z and has one
end secured thereto, the other end of the
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spring being fastened to the shell of the drum.
The shaft i is provided with a crank, %, by
which the spring ¢ may be wound thereon,
and said shaftis also provided with two ratch-
et-wheels, m and m/, with which two pawls,
n and n’, respectively engage, the pawl n be-
ing connected with the drum F, and pawl n’
being connected with the pillow-block, as
shown. As seen in' Fig. 2, the two pawls en-
gage the ratchet-wheels from opposite direc-
tions, whereby the foree of the spring 7 and
the rotation of the shaft /i in either direction
may be controlled as desired. Thus, when
the spring is wound up, by turning the erank
7% in the direction indicated by the arrow 1,
Tig. 1, the said spring tends to make the drum
rotate in that direction, thus stretching the
band y’, and such rotation may be prevented
by putting the pawl 5 in connection with
ratchet-wheel m.  Any backward movement
of the shaft /v in the direction indicated by
arrow 2, after the spring is wound, is pre-
vented by pawl»’ in connection with ratchet-
wheel m/.

To the middle section of the stepped pul-
ley E is secured a depending steel band, P,
having a weight, I, attached to its lower end.
From this construction it will be seen that
the tension of the hand ¢ is readily regu-
lated.

A sheet, of paper, on which a diagram of
deflections is to be draswn, is extended on the
drum B, and may be secured thereto by means
of a clamping-rod, ». The apparatus may be
applied to any part of a bridge to be tested
by means of a clamp provided with binding-
serews H.

In Ifigs. 4 and 5 the operation is illustrated,
the device being shown as applied to a bridge.
The deviee being secured in place by means
of the binding-screws I, the weight T is let
down to the ground or to the hottom of the
stream, the pulley E being rotated, so that
the band ¢’ is tightly drawn. The sheet on
which a diagram of deflection is to be drawn
is secured to the indicator-drum B, and the
sliding head g, which carries the peneil, is
moved to the pulley E on the left, so that
there will be sufficient surface for drawing &
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diagram of the deflection as it moves to the
right. The crank 7? is then turned in the
direction of the arrow 1, the pawl n being
raised from the wheel m, and the pawl »’ be-
ing put in connection with the wheel m’, so
that the band ¢ is drawn until the resistance
of the weight I, just touching the ground,
and the tension of the spring 7 in the drum
F are balanced. The part to be tested is then
weighted sufficiently for the purpose, and,
yielding more or less to the gravity of the
weight placed upon it, the distance between
such part and the ground or the bottom of
the stream is somewhat reduced, so that the
weight I rests on the ground, and the band ¢’
is relaxed or loses its tension. In conse-
quence of this the spring 7 rotates the drum
F, thus drawing the band ¢’ and turning the
pulley E in the direction of the arrow 3. The
pulley E continues to rotate until the gravity
of the weight I again balances with the ten-
sion of spring ¢ in the drum F. The head g,
which carries the pencil, is moved according
to the deflection toward drum F. The drum
B is meantime rotated by means of crank ¢
through worm-gearing b and O, and a dia-
gram indicating the deflection is drawn by the
pencil on the sheet carried by the drum B,
from which diagram the degree of such de-
flection may be calculated.

I claim—

1. In an apparatus for indicating deflec-
tions, the combination, with an indicator-
drum on a rotative shaft, of a rotative spring-
drum, a pulley provided with a pendent
weight, a band connected with said spring-
drum and pulley, and a head provided with

a marking-penecil and secured to the said
band, substantially as and for the purposes
described.

2. The combination, with an indicator-drum
on a rotative shaft, of a spring-drum on a
shaft provided with ratchet-wheels, pawls en-
gaging with said ratchet-wheels, a stepped
pulley and a weight connected therewith, a
band which is connected with said pulley and
with said spring-drum, a sliding head secured
to said band, and a rod, f, on which said head
moves, said band rotating the indicator-drum,
substantially as and for the purposes de-
scribed.

3. The combination, with the rotative in-
dicator-drum, of two rotative eylindrical de-
vices, a band connected with said devices and
carried near said drum, a fixed rod, and a
movable head provided with a pencil, the
said movable head being mounted on said
rod and secured to the said band, substan-
tially as and for the purposes described.

4. The combination, with the shaft a, an
indicator-drum on said shaft, the shaft D, and
the worm 0 on said shaft, of a fixed rod, 7, a
movable head provided with a pencil and
mounted on said rod, a band, ¢’, which is se-
cured to said movable head, and mechanism,
substantially as described, for drawing said
band in either of two opposite directions, sub-
stantially as and for the purposes described.

In witness whereof I have hereunto set my
hand in presence of 1wo witnesses.

OSCAR LEUNER.

Witnesses:

ADOLF REUTEN,
OTro PEBZ.
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