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To all whom it may conecern:
Be it known that I, HENRY FLAD, of the
city and county of St. Louis and State of Mis-

sourl, have invented a certain improvement
n Brldges, of which the following is a speci-

- fication:

My invention consists in the combination;

with a hydraulic jack or jacks, of a smaller
jack or ram whose cylinder is in communica-
tion with the ecylinder of the larger jacks and
whose plunger is weighted so as to keep a
regular pressure beneath the plungers of the
principal jacks during changes in elevation
of the same, resulting from the exparmsion
and confraction of metallic parts of the bridge
and guys from changes of temperature.

Figare 1 illustrates, in side elevation, my
improvement. Fig.2is an enlarged side view
of the hydraulic jacks or rams and supporting
tower or frame.

A is the upper part of a bridge - pier, on
which is erected a frame or tower, B. Cis a
hydraulic jack, of which there mey be one or
more, according to the width of the bridge;
~but in most cases several jacks would be used
connected by a small pipe, to equalize the
pressure in the cylinders. The rams may be

‘placed beneath the frame B, instead of upon

-the same. The heads d of the plungers D,
when in the position shown, are formed to
support the guys i without injury to the lat-
The ends of the guys are attached to
the portions F of the arches. G is a force-
pump, forcing the liquid (which may be water,
glycerine, 011 or other suitable material) into
the eylmders of the jacks through a pipe, H.
Iis a hydraulic ram whose cylinder is in com-
munication with the cylinder C, and whose
plunger K has a very small diameter com-
pared to the plungers D of the jacks C, so
that a small weight, L, placed upon the plun-
"ger K counterbalances a great weight upon
the plungers D. Supposing the diameter of
~ the planger D to be twenty times that of the
plunger K, then one hundred pounds on the
plunger K would balance a downward strain
- of forty thousand pounds on the plunger D.
The relative vertical movements of the plun-
-~ gers D and K would be in inverse ratio to
their sectional areas, so that, although the

movement of the plungers:D would not be |

- great, the movement or play of the plunger K
_should be several feet, and it should be kept
near mid-stroke by the use of the force- -pump
and waste-cock, By making the liquid-cham-
~bers of the Jeeks C of a certain capacity, de-

| termined by the proportion and material of
the parts of the bridge, frame, and guys,

the displacement of parts from changes of
temperature may be counteracted. Suppos-
ing the pier to be of stone and the frame or
tower B of wood, the expansion and contrac-
tion of these parts from changes of tempera-
ture would be very small in comparison with
that of the metallic guys; but, as the expansi-
bility of the liguid under heat is many times
as great as that of metal, then by making the
liquid-chamber of the proper capacity (com-
pared with the other parts) the unequal ex-
pansion of the parts would be counteracted,
the greater expansion and contfraction of the
liquid making up for the lesser expansion and
contraction of the stone and wood. Of course
in positions where the liquid would be reduced
to a temperature below a certain point—say
450 or 50°0—the temperature of greatest dens-
ity of water being 30°, water could not be
used in the jacks and depended on to coun-
teract the unequal expansion and contraction
in the manner last described; and in such
cases o1l, glycerine, &¢., may be used.

Any number of guys may be used, extend-
ing to difterent points of the arch, and posts
may be erected at the points of attachment of
any of the guys, over which pass secondary
guys from a point near or at the skew-back to
a point beyond the post.

The main object of my improvement is to
keep the strain or lifting force of the jacks
equal under all changes of temperature. |

"The orifice by which the pipe H communi-
cates with the chambers of the jacks C would
be small in size, to prevent vibration extend-
ing from the liguid in the chambers to the
lHquid outside the same.

My improvement is applicable in a perma-
nent form to suspension and compound suspen-
sion and truss bridges where the truss or car-
riage-way 18 of less thermo-expansible mate-
rial than the cables.

I claim as my invention—

1. In combination with the portions I of &
bridge, the guys E and hydraulic jacks O D,

| arranged substentmlly as and for the purpose

set forth.

2. In-combination with a principal jack, C
D, the counterpoise jack I K, substentml]y
as and for the purpose described.

. HENRY FLAD.

Witnesses:. .

SAML., KNIGHT,
OSCAR SCHULZ.
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