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This invention relates to improvements in flex-
ible ladders, such as chain ladders and the like,
. Among-the objects of the present invention ‘it

18 aimed t0 provide an improved flexible ladder
1aving rigid rungs, spating menns mounted on

the fungs adjacent to the suspensory eletnents,”

which spacing elements will be provided with an
. annular peripheral flanige of sufficient width to

form  an. extensive wearing ‘suiface as  distin-
guished from the cutting edge .of a dise or the
like, and which spacing means will be anchoved

against rotation to redice :the ‘wear to -a mini-

. 1t is still another object of the present Anhven-

-tion to provide an improved flexible laddes such

10

as & chain ladder having rigid rungs and spac. -

- ing disks mounted on the rungs ahd cooperating -

with the suspensory membets to instre the proper

alinement of the individual elements 6f the sus-

-Pensory members; maintain the ‘Suspeti§ory memi-

bers and spacing members adjacent to one an-

other and yet reduce to a minimum the. poirits
of engagement between the Suspensory menibers
and: the spacing members, ‘

- ‘These and other features, capabilities and ad-
vantages of the invention will appear from tha
subjoined detail description of spécific einbodi-
ments thereof fllustrated in the atcompanying
drawings in which :

.. Figure 1 is a front fragmental elevation of &
bart of a flexible chain made according to. one
embodiment of the present invention. .

Fig, 2 Is a fragmental enlarged detail bartly in

sebtion showing the association of rung spacing

member and suspensory member made aceord- !

ing to the embodiment illustrated in Fig, 1.
-Fig8. 8 is a section on the line 3—3 of Fig. 2.
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1€: 4 i3 a perspective of the spacing member -

- 'shown in Fig. 2,

¥ig. 5 is a fragmental front elevation of an-,

othér embodiment of the present invention,
_ Fig, 6 i an enlarged fragmental detail bartly
in section showing the association of rung spac-
ing member and suspensory member acéorditig
to the embodiment illustiated in PFig. 5. ‘
Fig. 7:is a section on the line T-=T of Fig. 6.

, - 81s & side elevation of the spacing element
shown in Fig. 6. A :

.. Aceording -to the embodiment illustrated ' in
Figs. 1 to 4, inclusive, the flexible laddef there
shown is provided with rigid rungs |- preferably
composed of cylindrical metal bars, each: having
& pair of alined slots 2 and 3 at their ends di-
ametrically disposed. ‘The Suspensory merhbess
4 and 5 are preferably composed of a plurality
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of ¢hain links 8, 4s an indstance of the type known
&s the “Lock Link” type, the loop. T of ‘which is
éngaged by the looped ends 8 and 9 of an adja-
cent link as shown in'Fig. 2. The loop T as shown
has two shanks {0:anhd {1/ Advatitage is taken of -
this donstruction ifl the present instance to locate

the two shanks: 10 and 1{ of the loop T-in the"

slots 2 and 3 of the Bar 1 ‘with the lower loap -

extending beyond the slot:3 to receive the looped
ends 8-and 9 of the adjacent lower link 6 ‘and
the uppér looped ends'8 and 9 of ‘the loop 7 of the
link 6 disbosed above the slot 2 to engage the loop
T of the next above adjacent link 6, e

- The slots 2 and 3 dre preferably long enough as
shown to receive the shanks 10 and {{, with the :
shank {0 adjacent the inner ends of the slots 2
and .3, and the shank I free to be engaged by
the ifiner face of the inwardly extending ahnulay
Zohe 115 and the inner faces of the projections
12 .and 13 extending radially inward from the
periphery of the cehitral opening 14 in the annu-
lar Zone 115 of the $pacing member 15, - The pro-.
Jections 2 and 13 are preferably as shown . di-
ametrically opbosite to one another relative to the
opening 4 and of 4 width to-fit ‘nicely in the
slots 2:-ard -3 #&s shown in Fig. 2: ‘The_ spacing
member 15 is secured. in position either by turne
ing over the freeouter edge 16:.of the bar ; asan
instance by burring; or by welding, brazing  or
otherwise securing the outer edge 16 of the bar i
to the spacing member 15, - ‘ :

In order to save material and to ‘reduce the
weight of the membet 15 without materially re-
ducing its strength, the openings. i1 are formed .
in the disc portion 18 of the member (5. -The
spacing member 1§ is also provided with & flange
19-the width of which is predetermined to enable
its inner free edge to aline the inner face of the
annulai zone 4 15-and the inner faces of the pro-
jections 12-and 13 as shown to engage the shanks
11 .0f links 6 disposed above and below the link 6
extending through the bar | via the slots 2 and 3.
The dis¢ portion 18 of the spacing member {$ is

‘circular and the flange 19 and zone {15 annular

and ecireular in the -interest- of reinforcing the
spacing: ‘member 15, .and - the flange 19, -wide
enough and provided with an outer smooth sur- .
face to form a smooth wide engagement surface
for engaging the side of the vessel with which
the latter is to be used; thereby to minimize the
danger of fracturing the side of the vessel which
might occur with a sharp edged disc, especially
with the thin hulls teday extensively used in the
war work for lighter craft, the greater the width
of the flange 19, 0f coutse, the greater Iatitude for ‘




5

distributing the load or force exercised against
the side of the vessel by the spacing member 15.

While the dimensions of the spacing member
{5 may vary according to the service to be per-
formed, it should be noted that excellent results
have been achieved when the over-all diameter of
the disc portion 18 is five inches and the width of
the flange 19 is about one-fourth of an inch, when
the diameter of the bar | of the rung is about
one and one-fourth inches. While the zone 115,
the projections {2 and 13 and the flange 19 prac-
tically engage the shanks 11 of the links 6 in ac-

tual use, this engagement should not be a locking

&

10

engagement, but allow free movement of the -

outer links 6, as an instance to fold over upon one
another when it is desired to store the ladder,

and also to allow for curves or bends in the face

of the vessel. .
The anchoring of the spacing members 15 onto

the bars | by the cooperation of the projections :

{2 and 13 with the slots:2 and 3 prevents need-
less turning and consequent loosening due to the
wear.of the spacing members.15 relative to the
bars {. :

The alinement of the links 6 and the suspensory
members & and 5 afforded by the flange 19 tends
more evenly to distribute the stresses and strains
to which the ladder is subjected and to avoid the
stresses and strains that would arise due to acci-
dental misalinement of the:links with one an-
other, particularly adjacent the points where the

forces are applied, as an instance, on the rungs.

during use. . .

Preferably as shown, the looped ends 8 and 9
of the adjacent lower link 6 are disposed at the
upper end of such link to receive the bar i and
thereby aid in locking the link in place, it having
been. found in practice that there is a tendency
to open the link when the looped ends 8 and 9
of the link & extending through the bar i .are
at the bottom instead of at the top.

Tn actual practice it has also been found thab
excellent results have been. obtained when the
several parts, to wit, bar I, links 6, and spacing
member 15, are composed of steel. .

In the embodiment shown in Figs. 5 to 8, in-
clusive, there is shown a flexible ladder having a
rigid rung 28, preferably composed of a wooden
bar, circular in cross section as shown, provided

with diminished ends 21, the cross sections of 5

which as shown in Fig. 7 are oblong, the narrow
- axis of which is preferably less than the width
between the two shanks 22 and 23 of a link 24
of the “Iock Link” type, the long axis of which
is preferably greater than the width between the
two shanks 22 and 23 as shown in order to facili-
tate in anchoring the bar 28 against rotation and
to the suspensory member 25 composed of links
of this type as shown. On each diminished oblong
end 21 there is first mounted 2 spacing member
26 having a disc portion 27 provided with openings
28 in the interest of saving material and to re-
duce the weight thereof without materially re-
ducing the strength of the spacing member 26.
The spacing member 26 also has a central oblong
opening 29 provided with two arcuate flanges 30
and 31 along the opposite long sides of the cblong
opening 29, the inner faces of the flanges 30 and
31 conforming to the outer long curved faces’ of
the diminished end 21 so that the spacing member
may be mounted on the diminished portion 21
with its flanges 30 and 3{ extending outwardly as
shown in Fig. 6 toward the suspensory member
25, After the spacing member 26 has been
mounted upon the diminished portion 2f, then
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the suspensory member 25 is secured to the di-
minished portion 21 by having the diminished
portion 21 pass between the shanks 22 and 23 of
a link 28 as shown in Fig. 6. Therceupon an ob-
long metal ring 32 is forced on the peripheral end
of the diminished portion. 2{, and then a metal
disc 33 secured to the free plane end of the di-
minished portion 21 by the screw 34, the disc 33
extending beyond the ring 32 to anchor the same
in position. ‘

- Each spacing member 26 is provided with an
outer peripheral flange 35, the width of which is
the same as the width of the flanges 30 and 31,
in order to permit alinement of adjacent links
24 of the suspensory member 25. In other words,
the flanges 39 and 31 will engage the sides of the
shanks 22 and 23 of the link 24 spanning the di-
minished portion 21 while the flange 85 will en-
gage the shank portions 22 and 23 not only of
the link 24 below the link spanning the portion
2{, but also engage the shank portions 22 and-
23 of the link 24 above the link 24 spanning the
portion 21I. : e

Preferably as shown with the embodiment first
described, the looped ends 38 and 37 of each link
24 will be disposed at the upper end thereof so
that the rung 20 may rest upon the looped ends
3% and 37 of the link 24 below the link %24 span-
ning the diminished portion 21. - The looped ends
36 and 37 in the present’ embodiment not only
rest against the ring 82 as shown in- Fig. 6, but
also are disposed opposite the lower space be-
tween the flangses 30 and i so that the looped
ends 38 and 37 will not be engaged by the sharp
edge of the spacing member 26. . : o

With this embodiment also, the dimensions will

. depend upon the service to be performed. How-

ever, excellent results have been achieved in prac-
tice when the diameter of the circular portion of
the rung 20 is about one and one-fourth inches
over-all, the screw 384 is about two inches in
length, the diminished portion 21 about-three-
fourths of an inch in width, the diameter of the
spacing member about five inches, and the width

' of the flange 35 as well as of the flanges 36 and

31 about one-fourth of an inch. ,
Similarly, the selection of materials may de-
pend upon the service to be performed. Excel-
lent results, however, have been achieved when
the bar 20 is composed of wood and the spacing
member 28, suspensory mémbers 25, ring 32, disc
33 and screw 34 are composed of steel. N
With this embodiment it will be noted that the
spacing members 26 are on the inside of the
suspensory members 25. - While in use, the wear-
ing ring 32 will rest on the looped ends 36 and
31, when it is desired to store the ladder, the sus-
pensory members 25 will be free to flex outward-
ly away from the rungs 29 to facilitate folding
up . the ;ladder and confining it to a compact
space.. When the suspensory members 25 aré so
folded outwardly, obviously the links will' permit
pivotal motion practically in all -directions and
allow the rungs with their spacing members 23
to be freely staggered relative to one another, -
With both embodiments, furthermore, it Will be
nobed that the spacing members will reduce to a
minimum the engaging surfaces between the-same
and the suspensory members, thereby reducing
to a minimum the wear on the suspensory. mem-
bers without in any way impairing the utility
of the same, and on the other hand actually mdke
possible the use of an extended bearing surface,
to wit, the outer annular flanges, with the. face
of the vessel. - e o RN
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- It is obvious that various changes and modifi-
cations may be made to the details of construc-
tion without departing from the general spirit of
the invention as set forth in the appended claims.

I claim: ‘ :

1. In a ladder, the ‘combina.tion of two flexible"

. Suspensory members composed of ¢hain links, rig-
1d rungs having slots at the ends thereof to re-
ceive links of said' members and ‘resting on the
ends of links, and spacing members mounted on
said rungs adjacent the outer sides of said sus-

- bensory members, each spacing member having a

- said depression and in radial alinement with the

. free edge -of its flange, the free edge of said

flange and said centrally deflected. portion being

in engagement with successive links of one of

said suspensory .members to serve to aline ‘the
same, said flange, forming an extended bearing

" surface. for the spacing -member between the
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central opening to receive the end of a rung, an .
outer uninterrupted circular flange the free edge .

of which and a portion adjacent its central open-

15

Ing being in radia) alinement with one another -
and ‘in engagement with ‘three successive links

. of ‘one of said suspensory membets to aline the

Same, said. flange: forming an extended bearing
surface for the spacing member ‘between the spac-
ing membeiand the face of the vessel to-be en-~.

spacing member and the face of ‘the vessel to be
engaged, said rungs having fastening means on
the outer free ends thereof to anchor said. sus-
pensory members and spacing members in place
and resting within the centrally formed depres-
sions in said spacing members. o

3.-In a ladder the combination of two flexible

Suspensory members composed of chain links, hol~

low metal rungs having slots at their ends $o re-
ceive links of said suspensory members and. an-:-

-chor the same against rotation relative to. said-
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‘gaged, said rungs having fastening means on the '

outer free ends thereof to anchor said suspensory

~members and spacing members in place and rest-

ing within centrally formed depressions in said
spacing members, - :

2. In a laddetr the cofnbination‘ of two flexible
suspensory members composed of chain links; rigid -

rungs having slots at their ends'to receive links
of said suspensory members and resting -on the
ends-of links, and spacing members having de-
pressions deflecting inwardly with central ‘open-

25
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- rungs, spacing members having central openings

to receive the ends of said rungs-and having pro-
Jjections: extending' into-said slots to anchor the

‘spacing members against rotation relative to said

rungs, the ends of said rungs being burred and"
disposed- against the outer faces of said ‘spacing’
members, each spacing member having a centrally

- depressed. portion engaging the adjacent link and

also having an outer annular flange parallel to

“the axis of ifs associated rung and extending in-

wardly- with the free edge of the flange engaging
links to either end of the link confined.in the

- associated  rung, with the burrs at the ends of

ings to receive the ends of said rungs, each spac-: -

.ing member having an outer annular flange and
a portion adjacent its central opening. formed by
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the rungs resting within the centrally formed de=
pressions in‘ said spacing members. ‘ :

.. NOEL 1. DAHLANDER.




