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UNITED STATES

PaTeNT OFrICE.

HENRY J. HARRISON, OF LIVERPOOL, COUNTY OF LANCASTER, ENGLAND.

COLUMN, SHAFT, GIRDER, &o.

SPECIFICATION forming part of Letters Patent No. 256,478, dated April 18, 1882,
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To all whom it may concern :
Be it known that I, HENRY JAMES HARRI-

* 8ON, of Liverpool, in the county of Lancaster,

I0
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England, have'invented certain new and use-
ful Inprovements in Columns, Shafting, Gird-
ers, Piers, Masts, Spars, Posts, and other like
structures; and I do bereby declare that the
following is a full, clear, and exact deseription

of theinvention,which willenableothersskilled.

in the art to whlch it appertdms to make and
use the same.

This invention consists essentially in giving
1o the metal structure a core of wood firmly se-
cured to the metal throughout- the entire con-
tact-surface or at the ends,so as to prevent the
one moving on the other, and enable the wood
to form not merely a tension memberina girder,

, but by its superior elasticity to hold the col-
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umn, shaft, or beam in position after the iron
has snapped by a sudden blow or strain. Up
to the present time wooden girders have been

strengthened by having a bar of iron fastened

to them by screws,and have frequently in roofs
been made the compression member with a tie-
rod to take the tensile strain; but I am not
aware that a metal girder, shaft, or other like
structure and a wooden core have heretofore
been combined and united asherein explained.

In vertical piers or columns and other struts

‘requiring to withstand a longitudinal compres-

sive strain with occasional or constant side
strains—suoch as the piers of a bridge—I secure

 the core to the iron column at each end, so that
it can form a tension member of the girder,
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while at the same time it fills up the hollow
center, and thus prevents in great measure a
collapse of the structure.

The way in which I secure the core to the
iron column, girder, or shaft is to place the core
loosely in the iron shaft and then completely

fill the interstices with melted pitch or any bi--

taminous cement of a tough character that will
set bard and tough when cold. Preferably the
shaft may be heated to a little below redness
before introducing the core and the pitch.
This pitch cements the iron and wood togeth-
er so that the column can be actually broken
with a transverse ‘strain without the wood be-
ing drawn from either end. If the wood draws
out of the ends,it is of little or no value in
strengthening the column, the wood when fast

.

acting mainly as a tension member. I havenot
yet calculated or found from experiment the
comparative thicknesses of iron and wood that
give the best results, but would state that the
bestresults will probably beobtained, provided
the pitch be sufficiently adhesive,when the ten-
sile strength of the wood, taken as a whole,
equals at least half the compressive strength
of the iron column. In this way the thickness
of iron for any given diameter of column can be
calculated from the ordinary tables of strength
of materials. Furthermore, the wood is made
to project beyond the iron-work, as shown in
Figures 1 and 2, into the pier-and into the su-

perstructure,into each of which itis firmly se- -

cured.

In the case of girders the core.is preferabl\
firmly seeured into the next. girder or abut-
ment, so as to make a contmuous girder to
some extent, as shown in Fig. 3. The object
of this core is not merely to strengthen the col-
umn.or girder, which it does to a remarkable
and altogether unexpected extent, but should
the iron-work of the girder be cracked with a
suddeu strain or side blow,the wooden core re-
mains to keep the broken pieces in position.

In employing my invention for shafts I pre-
fer to drill Lioles right through the wood and
iron at intervals of, say, half or a third of the
diameter, and in Varlous directions perpendic-
ular to the axis of the shaft, and place there-
in “closely-fitting bolts, secmely screwed up.

These assist the pitch in preventing the iron

from moving on the wood.
If there be any fear of damp getting into
the wooed, especially where the strocture is to
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be placed in water, it is best either to entirely

fill the pores of the wood with hydrocarbom
ceous or silicious matter under pressure, or
saturate them with moisture before inserting
the core in the pillar, and then prevent the
water from evaporating out by incrusting the
outer surface well with piteh and placingitin
its position as soon as possible. The object of

this is that if the wood be inserted perfectlv»

dry and is then allowed to imbibe moisture it
is apt to strain or fracture the iron-work in-
closingit. The kindsof wood Iprefer are rock-
elm,oak, greenheart, and teak; bntotherwoods
mll do nearly as well.
An adapting the invention to shlps’ spars, as
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- as shown.
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the main strain comes upon the central part of
the spar, I only incase this part, as shown in
Fig. 6., The pitch in this case should be as-
sisted by putting bolts through atintervals as
in shafts, and for columus, masts, spars, &e.,
exposed to the full glare of the sun or the heat
of tropical regions, pitch or asphalt of a high
melting-point should be employed, and where
practicable should be assisted by bolts or other
fastenings, so that the entire strain should not
fall upon the piteh, but should be taken upin
part and the iron and wood prevented from
moving upon each other by metal fastenings,
especially at and near the ends, in addition.

My invention can even be used in ships, tu-
bular bridges, and ships’ hulls, which are really
girders, only in these cases, as of course the en-
tire tube or Liull cannot be filled ap likea small
girder, the cellular spaces in the top and bot-
tom members: of the tubular Lridge and the
space between the outer: and inner skin of a
ship are utilized for this purpese.

Although the invention  can be well under-
stood from the foregoing description without
drawings, I have added the accompanying
diagrams to illustrate it more effectually.’ In
these, Figs. 1 and 2 are views of a bridge
crossing a broad, shallow stream, in which the
timber cores are seen built into the piers.” Tn
practice a hole is left in the pier for the timber,
and after the core is inserted hot: piteh or as-
phalt mingled with stone chippings is poured
and rammed in till all the interstices are filled.
The upper part of the column carries the cap
from which the tension-bars are hung. This
cap is placed round the wood core and bolted
to the sleeper. Figs.3,4,and 5 show a trestle-
bridge built overa valley usually dry and where
a side pressure is not so likely to be expected.
This shows the continuons wooden core inside
the iron girder, which bas been broken away
for the purpose. Tigs. 6 and 7 show a mast,
spar, and hull-bottom formed on my prineiple.
The space between the ribs of the ship I fill
up with wood lagging or composition of any
kind. Over this I place the beams, laid longi-
tudinally close together and doweled together,
I then thoroughly saturate the
whole with hot pitch and apply the inner skin,
bolting the whole together; or,instead, I build
the whole up, as shown, and then force in the
hot liquid piteh, after first heating the two
iron shells in any convenient manner. Fig. 8
shows a screw - shaft made on this principle;
Fig. 9, one made on the prineiple of an Arm-
strong gun, built up of coils, but with a wooden
core; Kigs. 10 or 11, section of same; Fig. 12,
pillars for mills, warehouses, &c., made on my
principle. The advantage of these is that if
a fire takes place theiron columns cannot bend
and snap with the heat, as they do at present,
the wood holding them upright.

1 am aware that picers and: like stractures
have hitherto been formed witha central wood-
en core ‘driven into the earth or bed of the
water - basin and surrounded by a metallic
sheathing or casing, the intervening space be-
ing filled with concrete ; but I am not aware
that the metal and the wood of a compound
stracture such as herein described and shown
have hitherto been cemented together so asto
prevent the movement of one upon the other,

I am also aware that it is not new to employ
a wooden strengthening or stiffening cove in a
metalliccolumu or like structure,and that light
strips suitabletoreceivelathand flooring nails,
butof insufficient strength to materially assist
in supporting weight or strains, have been com-
bined with and spiked or bolted to metallic
floor-beams.

I claim as my invention—

1. Inacolumn,beam,or other structure, sub-
stantially such as described, the combination
of a metallic body or casing and an internal
wooden core secured to the metal throughout
its length by a strongly-adhesive cement, and
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adapted to carry a material portion of the .

weight or strain to whiceh the structure is sub-
jected. ,

2. A hollow metallic column, shaft, girder,
mast, strut, stay, post, pole, spar, or like struct-
ure, in  combination with an internal core of
wood, firmly cemented to the same bya strong-
ly-adhesive tongh piteh or asphalt introduced
in the liquid state and setting hard, substan-
tially as desecribed,

3. A bollow metallic column, shaft, girder,
strut, stay, post, or like struecture, provided
with an internal core of wood projecting be-
yond the end of the metal and firmly cemented
to the metal, substantially as and for the pur-
pose explained.

4. A hollow metallic structure, substantially
such as shown and described,having a wooden
core filling its interior, and held therein by

strongly-adhesive cementand transverse bolts,

as set forth.

5. The mode of attaching internal wooden
cores securely to hollow metallic structures,
consisting in heating the iron structure to a
heat barely sufficient to char the wood, and

then pouring in melted pitch or asphalt, so as.

to fill up all the inters-ices and securely ce-
ment the core to the metallic structure.

6. The iron girders filled with wooden planks
or beams, breaking joint with each other, and
baving the interstices filled up with cement-
ing material, substantially as described.

HENRY JAMES HARRISON.

Witnesses:
J. OWDEN O’BRIEN,
HY JoONES.
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