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To all whom it may concern:

Be it known that I, JAMES HARGREAVES, a
subject of the Queen of Great Britain, resid-
ing at Widnes, in the county of Lancaster

Enﬂ'land have invented new and useful Tm-

provements in the Construction of Folding
or Flexible Ladders, of which the following

is a specification, reference being had to the.

~accompanying drawings, in Whmh——-

IO

Figure 1is a plan of a portion of a laddm
Fig. 2 1s a side elevation,
View, and Kigs. 4 and 5 are sectiona,l detail
views of the end portion of the tubes.

This invention relates to ladders which can

for its object to construct such ladders in a

simple manner and so that they shall be very
strong and not liable to be deranﬂed when

| folded up.
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I form the steps of the ladders of tubes a.
Such tubes are laterally complessed S0 as to

be partially flattened or mad 6 elliptical in

cross-section near each end ', and the ex-
treme end ¢?is splayed out. = (See Figs. 4 and

5.) Thesidesof the ladder are made of pieces
of wire b, which are threaded through the

- tubes a, the ends of the wire bemg then
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twisted twme around the flattened or elliptical

portions ¢’ of the next tube, thus forming one
complete step. The flat or elhptmal pormon

of the tube being held by the wire, the tube
cannot turn ar ound thus securing a ﬁ1 m foot-
hold. The splayed ends a* prevent the wire | .

slipping off the tube. After being twisted

around the tube the wire i8 twisted around
itself, as shown at b', and a V-shaped project- |
ing part 0° is formed, which serves to keep |

-

_ Irapldlty

Fig. 3 is an end.

| the step away from the walls of bulldmmsﬁ

&c., when in use. The extremity of the wire

b is finally twisted around the side wires, as 40

shown, or it may be twisted around the tube
as, if desired. These projecting parts 6*> may

| .be dispensed with when desired. Any length

of ladder can thus be built up w1th ﬂ*u‘em: _
| | 45
I donotconfine mymventmn to the pr ecise

-detalls of construetion set forth, as it is ob-

vious various arrangements may be made to

effect the same obJect but

What I do claim, and desne to secure by 50

_ Letters Patent, i§—
be folded up into a small compass, and has |-

1. A ﬂemble ladder having tubular metal
rungs, with compressed portmns near their
ends, and wires extending through the rungs,

the end portions of each wire bemﬂ* twisted g5

about the complessed portions of the nezt
rung, substantially as described.

2.. A flexible ladder having tubular rumg%
with wires extending through the rungs, the
ends of each wire bemﬂ' tm&,ted about the 60
next rung and about the side portions of the
ladder, substantmlly as described. S

3. Aladder having tubular rungs with com-

' pressed portions near their ends, wires thread-
ed through the tubes, the end portionsof each 63

wire bein ¢ twisted about the compressed por-

tionsof the next rungand then about the side

portions of the wire, and having laterally-
pro;ectm parts, substantially as described.
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