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To all whom it mm/ CONCErn :
Be'it known that I, HENRY JAMES HARRI-

' SON, of Liverpool, 1n the county of Lancaster,

- IO
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L‘ngland have invented certain new and use-
ful Improvements in Columns, Shafting, Gird-
ers, Piers, Masts, Spars, Posts, and other like
Structures and T do hereby declare that the
following is a full, clear, and exact description

of theinvention,which willenableothersskilled. |
in the art to which 1t appert..-uns to make and

use the same.

T'his invention (‘onsmts essentially in giving |
{0 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 formn not merely a tension memberina girder,
. but by its superior elasticity to hold the col-

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 serews,aund 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 hav e heretofore

30

- the core to the iron column at each end, so that
it ean form a tension member of the girder,
‘while at the same time it fills up the hollow |
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been combined and united asherein explained.
~In vertical piers or columns and other struts
requiring to withstand a longitadinal compres-

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

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 1n 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 piteh.
This pitch cemeuts the iron and wood togeth-
er so that the column can be actually broken

with a transverse strain without the wood be-

~ ingdrawn from either end. 1f the wood draws

'out of the ends,it is of little or no value in

strengthening the column, the wood when fast

»

|

!

of materials.

actmg mainly as a tension member. I have not
vet calculated or fonnd {from experiment the

comparative thicknesses of iron and wood that
“give the best results, but would state that the-
bestresults will probabl.y beobtained, provided

the pitech be sufficiently adhesive, When the ten-

‘sile strength of the wood, taken as a whole,
equals at least half the compresswe strength
of the iron column.

In this way the thlckness
of iron for any given diameéter of column can be

“calculated from the ordinary tables of strength
Furthermore, the wood is made
to project beyond the iron- worh, as shown in.
1 Figures 1 and 2,1nto the pier-and i1nto the su-
--perstl ucture,mto each of which 1tis firmly se-

cured.
In the case of girders the core is prel’embh

firmly secured into the next. girder or abut-
‘ment, S0 as to make a contmuous girder to
-some extent, as shown in Fig. 3. The object |

of this core 1s not merely to strengthen the col-

umn.or girder, which it does to a remarkable

and altogether unexpeeted 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 1n position.

In employing myinvention for shafts L pre-
fer to drill hioles right through the wood and
iron at intervals of, say, half or a

ular to the axis of the shaft, and place there-
in ‘closely-fitting bolts, securely screwed up.

These assist the pitch in preventmg the iron

from moving on the wood.
If there be any fear of damp gettmg into
the wood, especially where the stracture is to

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

third of the
diameter, and 1in various. directions perpendic- -

6o-
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be placed in water, it is best either to entirely

90

water from evaporating out by incrusting the
outer surface well with piteh and plaemg itin

1ts posmon as soon as possible.
this is that if the wood be inserted perfectly
dry and is then allowed to imbibe moisture it
is apt to strain or fracture the iron-work in-
closingit. The kindsof wood I prefer are rock-
elm,oak, greenheart, and teak; b..,ltotherwoods
mll do nearly as well. |
An adflptmo* the mventlon to shlps’ spars, as

The'objectof g5
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- a8 shown.
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cap 1s placed round the wood core and bolted
to the sleeper. Figs.3,4,and 5 show a trestle-

bridge built overavalley usually dry and where
a side pressure is not so likely to be expected.
This shows the continuous wooden core inside
the iron girder, which has been broken away
for the purpose. Tigs. 6 and 7 show a mast,
spar, and hull-bottom formed on my prineciple.
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-
tuadinally 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 conveunient manner. TFig. 8
shows a screw - shaft made on this principle ;
Fig. 9, one made on the principle of an Arm-
strong gun, built up of coils, but with a wooden
core; Iigs. 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.

from which the tension-bars are hung. This |

3. A bhollow metallic columu, shaft, girder,

strat, 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 hollowmetallic 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, 8o as.

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

6. Theiron girders filled with wooden planks
or beams, breaking joint with each other, and
having the interstices filled up with cement-
ing material, substantially as deseribed.

HENRY JAMES HARRISON,

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