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To alt whom it may concern:
Be it known that I, ALBERT H. EMERY, of
Stamford, in the county of Fairfield and State

= of Gonnectlcut formerly of New York, in the
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to have in use, imparting

State of New Yorl{, have invented an improved
Mode or Process for Increasing the Rigidity
and Strength of Beams or (xnder's of which
the followmﬂ 1S a Specification.

The obj] ect of the invention 1S to increase the
rigidity and ultimate strength of beams or
girders and like members designed to bear
transverse loads in buildings, bridges, and
other structures.

To this end my invention consists, first, in
subjecting the material to compression while
in a cold or moderately-heated state, so as to
condense the metal; and, secondly, in bend-
ing the beam or girder whilein a cold or mod-
erately-heated state from an upwardly-arched
or curved condition to the normal shape it is
a permanent set of
tension to the lowel ﬂanﬂe or partof the beam

or girder and of compression to the upper

flange or part thereof. These being the strains
to which the structure will be subjected-when
loaded, 1ts rigidity and elasticlimitand its ul-

“timate strength will be materially increased.
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By the expression ‘‘ina cold or moderately-
heated state’’ I refer to metal which would be
called ‘‘cold’’ with reference to the ordinary
rolling, swaging, and forging operations—that
is to say, the metal musy not be sufficiently
heated to impart ductility or adapt it to flow
readily underpressure. Itisevident that this
condition of rigidity adapting, the metal to be
what is termed ‘‘cold compressed,’’ so as to
be condensed and receive a permanent set
with strains differing from those which the
metal received in cooling, may exist before
the iron reaches the temperature of the at-
mosphere or an actually ‘¢ cold state,’”’ as this
term is most commonly used without refer-
ence to metal-working. I prefer to work the
metal cold, and I do not use the term ‘‘mod-
erately heated’’ to imply thab it can in earry-
ing out my invention have any near approach
to the ordinary condition for forging orswag-
ing. It should be practically ¢‘cold,”’ as this

. term is used with reference to metal-working.

In the accompanying drawings, Figurel is a

vertical transverse section of the dies and | beyond its required shape, that 1t will, 1In

| adequate means.

(No model.)

o ——— e v rmam

press-ram and a beam or girder under com-
pression. Fig. 2isan end view of the curved
beam or girder. Fig. 3 is a side elevation of
the same. Iig. 4 is an elevation of the same
bent downward toitsnormal or nearly straight
form in which 1t 1s to be used, the dotted 11ne
in Fig. 3 showing the extent of set to be im-
patted tothe be%m. Iig. 5 is anelevationillus-
trating one mode of ben{]ing,down the beamn.

1 represents a bed-die formed to fit one side
or face of the beam or girder 4,which is placed
thereon, and 2 a pair of side dies adjustable
to and from each other on the bed-die 1, and
formed on their faces to fit the faces of the
beam or girder, against which they are torced
and firmly held and supported by wedge-
shaped followers 3 or hydraulic rams or other
The working-faces of the
top and bottom dies are straight 1n the cen-
tral and principal part where the maximum
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pressure isapplied, and recede shightly toward

the ends, so that for some dl‘it’lﬁlce on each
side of the part ander the maximum pressure
the metal will be subject to a smaller pressure,

insufficient to cause a flow or attenuation of
the metal, but sufficient to confine and prevent
the outwauld flow of the metal which is under
maximum pressure. This curvature of the
faces of the dies is exaggerated in the draw-
ings for the purpose of illustration. Theside
dies are correspondingly formed when neces-
sary.

5 is an upper die f01 med to f t the upper sur-
face of the beam or girder 4, and forced down
to apply pressure thereto by any adequate
means—such, for example, as one or more hy-
draulic rams, 6. In I'ig. b, 7 represents a hy-
draulic ram pressing the curved beam or
girder in sections for the purpose of forcing
it from the arched form shown in Fig. 3 to
the straight or nearly straight form shown
in Fig.4. This may, 1f preferred, be effected
by the use of rolls, or the entire beam may be
pressed down at one operation by interposing
between the ram or rams and the carved bean)
a pattern-beam adapted by its shape to bear
first on the center or most prominent part,and
over 4 more extended suriace as the movement
progcresses, and to gradually press the said
curved beam downward to a sufficient extent
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(e

- springing back,permanently assume the sh.-.lpe
1t 1s to have in use.

In carrying my 11went1011 mto eﬁeet I con-

. struet a beam or girder with the curvature in-

s

- '[O

dicated in Ivig. 3

parts of a compound beam or girder .in this

~form or Ly forging a beam in one piece with
- such. eurvs 1tule or by’ rolling a straight beam.
in the ordinary manner and bendmn it while

hot to the curved or arched form represented.

The beam or girder is afterward, while: in a
cold or moderately-heated state, subjected to
pressure between dies in a press, as illus-
2, the pressure being
sulficient 1n extent to impart a permanent con-.

trated in FKigs. 1 and

~densation to the metal, and being preferably

continued for a considerable length of time;

or,in the case of the compound beam or girder,
~the compression to condensethe metal may be

o pressure for this purpose may be from forty.
~ thousand pounds to one hundred thousand
pounds to the square ineh, (more or less,) de-
‘pending on the nature of the metal. |

20

applied to the separate parts by means of

dies or rolls before they are assembled. The

Instead of the fixed supports 3, hydmuh

rams or other suitable means may 1_1(.,.115(3(1 for:
lateral compression of the bheam.

- The con-
densation of the metal largely inereases its

limit of elqstlclty and ultimate strength, and |

- therefore is in itself hlf‘-"]l]y beneficial to: the

- beam,
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3 to the
nearly straight form indicated by dotted line
at bottom and represented in fulllines in Fig,
4, with the effect already explained of pro-
duecing extension at bottom and compression
at top and imparting a permanent set to the
beam 1n 1ts new forn.

I am aware that rails or bars of irregular
section have been curved while hot by rolis
or other means in order to cause them by the
unequal contraction of their parts to assume
a straight form by cooling.

Havmn* thus deseribed my invention, the
following 1s what I claim as new therein and

desire to secure by Letters Patent—

, elther by assembling the

‘T'he beam or girder isthen, while still:
- cold, or nearly so, pressed downward from
‘the form shown in full lines in Fig.

322,049

1. The improved mode or process for in-

creasing the rigidity and strength of a beam

or quder designed to bear a tmnsvelse load,

which consists in compressing the- material
between dies having receding faces, as de-

_50-.._

seribed, while 1n a cold or moderately-heated

state, so as to permanently condense the same.

In a cold  or moderately-heated state to the

shape 16 18 to have in ‘use, therchy putting a
permanent set of tension on the lower part,
whieh 18 to bear a strain of tension, and a pe] <
manent set of compression on the npper part,
which will be subjected to eomplesuon when
the beam or girder is loaded. |

3. The 1111proved mode or process f01 in--
creasing the strength and: rigidity of a beam
or girder which 1s to bhear a transverse load, |
70

the same consisting in compressing the mate-

rial while in acold or moderately-heated state,
so as to permanently condense the same, and
bending the structure downward to the shape.

16 1s to: bear when loaded, so as toapply
- manent set of tension to the lower part and a
permanent . set of emnpwssmn to the 1:ppel |
- part, as explaiuned.

a per-

5
2, The 1mproved mode or process for in-
creasing the rigidity and strength of a beam

or girder designed to bear a transverse load,
which consists in bending it downward while

HN

4. The 1mproved: mode or plowss for -

| 'Cre'IS.l ng the strength of a beawn or girder which
“is to bear a transverse load, ‘which consists in
forging or bending the same while in a heated
state, or constructing it, if compound, with a

permanent upward curvature, and subse-
quently, while cold or in a moderately-heated
state, bending it downward, so as to apply a
permanent set of tension to the lower part and
a permanent set of compression to the upper
part, substantially as and for the purposes set
forth.
ALBDERT H. EMERY.

Witnesses:

HARRY i, KNIGHT,

WAL S, SAYLERS,
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