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To all whom it may concerw:

Be it known thatI, ERNST R. MALMBORG, of
the city of St. Louis,in the State of Missouri,
have invented a new and useful Improv emeut

5 in Pendulums; and I do hereby declare that
the following is a full and exact description
thereof, l€f61 ence being had to the accompa-
nying dr awings,and to the letters of reference
-marked thereon, making a part of this speeci-

10 fication. -

T'his invention relatestoa compensatingor

self- adJUStlllﬂ pendulum which shall remain

constant in its length and consequently be

~ 1sochronal in its movement irr GSpectwe of
15 changes of temperature.

It cons1sts in the novel means helemufter
described and claimed, whereby the normal
length of the pendalum isautomatically main-
tained without change, notwithstanding the

20 variations in temperature to which it is ex-
posed.

In the ‘accompanying drawings, Figure 1is
afront view in elevation of myim proved coni-
pensating pendulum Fig. 2,a cross-section in

25 line z o, and Fig. 3 an ir regulm cross-section
1n11neyy0fF10 1. -

A representsthe pendulum-rod. Bisacom-
pound cross-bar secured to its lower end, and
which is composed of two parallel s;tups ¢ d

‘30 of equal size, the one of brass, zine, or silver
and the other of steel or platinum, or of such
other two metals or metallic alloys as expand
and contract unequally under changes of tem-
perature. T'hetwo strips areso pl.;wed as that

35 the strip d, having the greatest range of ex-
pansion and contraction, shall lie under the
strip ¢, whose range is more limited, and they
are united together by any suitable means—
as, for example, by soldering the one to the

40 other--so as to form in e ect a single com-
pound bar. 'T'his compensating bar B is pref-
erably made rectangular in cross-section and
18 passed through und secured at the middle
of its length within a rectangular socket E,

45 lixed to the lower end of the rod A.

If ¥ are hangers mounted to slide freely
upon each end of the compound compensat-
ing bar B. G is a metallic weight-rod of the
same length as said bar suspended from these

—
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tance below it. 'This parallel weight-rod G 1s
mounted to play freely through suitable trans-
verse apertures in the lower ends of the two
hangers K I'; but its longitudinal movement
is prevented by means of a pin I, projecting
from the end of the pendulum-rod A in line
with its axisinto an aperture pierced through
the middle of the length of said rod G. 'The
middle of the rod is thereby left free to play
vertically upon the guide-pin H to and from
the compensating bar B, and the hangers are
left free to be moved longitudinally upon the
bar and rod. These hangers may be moved
and adjusted upon the compensating bar i
by any suitable means—as, for instance, by
means of serews J J, carried parallel with the
bar B and rod G and intermediate the two
through threaded apertures in the hanger.
The inner end of each screw is made fo en-
gage a lug or o
so as to e free to revolve 1ndependent1y
therein and yet be attached thereto, and 1its
outer end projects through and engages-in

like manner alug or offset [, fixed to the outer

end of the rod, in which it is also iree to re-

volve loosely. The outer end of each screw

is furnished with a milled head M, by means
whereof it may be easily revolved, and the
revolution of the screw will operate to move
the hanger through which it passes to or from
the inner lug & and the middle of therod. By
this means the position of the hangers with
reference to the pendulum-rod A, and conse-
quently the proportion of the length of the
compound bar I3 to be embraced between the
pendulum-rod and the hanger, is very readily
adjusted. Thependulumis eompleted in cus-
tomary form by means of a weight or bob N.
Thisbobissecured tothe middle of the weight-
rod G centrally in line with the axis of the
pendulum-rod A by means of arod P, fixed to
sald rod G at a right angle thereto and upon
which the weight is free to slide. It is ad-
justed in the customary manner to and from
the weight-rod by a nut R, serewing upon the
lower end of said weight-rod P.

In the operation of thisdevice an increase of
temperature sufficient to elongate the pendu-
lum-rod A will operate to cause the lower mem-

fset £ upon the weight-rod G,
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to expand andlenﬂ*then and thereby bend the | pensating ba,r B, the hangers F F, sliding 20 -

bar, so as to lift. the two hangers F K'and
with them the rod G, ecarrying the welght or
bob N of the pendu]um while if the tempela.-
ture be reduced the opposite effect will be

produced and the contraction of the member |

- d of the compensating bar will lower the

IO

5

hangers F F and rod G, and thereby lower the
pendulum welght. By a proper adjustment
of the p0.31t1011 of the hangers F' F upon the
compensating bar B the Wewht N will be ele-

vated or depressed in such- exact proportion
to the increase or decrease in the length of

the pendulum, owing to variations of tem-
perature, as practically to maintain a con-
stant uniform length in the entire pendulum.
I claim as my mventmn—- |
The ecombination, in a compensating device
for pendulums, of the single compound com-

pose herein set forth.

472,624

loosely  upon the two endb of the ba,r the

weight-rod (&, suspended 1005@13 in said hanﬂ'- .

ers, the smﬂ*le central guide-pin P, pro;ectmrr

_from the eompensating bar into a central

socket in the weight-rod, and the adjusting-
screws J J, working through threaded aper-
tures in the hangers and engaging at their
inner ends lugs & k, secured to the weight-rod,
Substa,ntla,lly in ‘rhe manner and for the pur-

2¢

0

In testimony whereof I have signed my |

name to this specification in the p1 esen(,e of
two subseribing witnesses.

ERNST R MALMBORG

- Witnesses:

W. N. BARRON,
BEN S.- WASH.
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