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This invention relates to flexible ladders ‘of
the type which employ chain side stiles, wooden
steps and wooden spacing ears and the subject
matter thereof constitutes an improvement over
the structure illustrated in our copending ap-
plication, Serial No. 481,663, filed April 3, 1943.

It is an object of the present invention to pro-
vide a novel construction which will permit of
the use of wood instead of metal as material
for the ladder steps and spacing ears. '

Tt is another object of the invention to provide
a novel construction for securing the steps and
spacing ears to the side stiles to form the ladder
whereby a rigid structure in which rocking
movement of the steps and spacing ears rela-
tive to the side stiles is reduced to a minimum.

Other okjects of the invention will become ap-
parent as the nature thereof is better under-
stood and reference will be had to the drawings,
the following specification and the claims where-
in the invention is specifically described and
claimed.

In the accompanying drawings,

Figure 1 is a. fragmentary view in elevation of
a section of ladder constructed in accordance
with the present invention,

Figure 2 is a detail sectional view taken sub-
‘stantisally. on the line 2—2 of Figure 1,

Figure 3 is a detail vertical sectional view on
an enlarged scale, taken substantially on the
line 3—3 of Figure 2, .

Pigure 4 is & horizontal sectional view on an
enlarged scale taken substantially on the line
-A——4 of Figure 1, and;

Pigure 5 is a- dlstended per. spcctlve view illus-
trating the -several elements of the structure,
except for the side stiles.

Referring to the drawings by reference char-
acter, 16 designates the lsdder steps, {1 desig-
nates the spacing ears, and {2 designates the side
stiles.

As best illustrated in' Figure 4, each of the
steps §0 consists of two tread members {3 main-
tajned in rigid spaced relation by spacing mem-
pers 4 which are secured to the ends of the
tread members {2 By suitable fastenings 45, here-
in illustrated as rivets. The tread members {3
are formed from wood, and the spacing mem-
bers are in the form of channels between the

side walls of which the ends of the tread mem-’

‘bers are secured as above described.

The spacing ears 1l are also formed of wood
and are oval in shape. Upon itg inner face, each
spacing ear is provided with a recess ($ near
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‘wall of the channel member.

each end, the purpose of which will herelnafuer
appear.

The side stiles 2 are of link chain of a con-
ventional type. Each link of the chain has two
parallel leg portions IT which are looped as. at
18 to receive the next adjacent link, the opposite
ends of the legs IT being connected by a length
{9 which is received in the looped portion {8
of the next adjacent link.

The side walls of the channel members 14
are cut out as at. 19’ to permit of the channel
members being threaded upon the side stiles 12.
The cut out portions 19’ in the channel mem-
bers are so positioned as.to.lie in the space be-
tween the two tread members which form the
step and are preferably of such dimension as to
prevent engagement of the side stiles with the
adjacent portions of the tread members of the
steps.

As will be noted by reference to Figure 8, the
base wall 21 of each of the channel members is
provided at a point substantially central of its
ends with an opening 20 and the base wall 2}
surrounding the opening 29 is countersunk or
depressed inwardly of the channel member as
at 22 for a purpose to be hereinafter described.

In addition to the channel members forming
means. for retammg the tread members of the
steps in spaced relatlon they form means which
provide for attachment of the steps to the stiles
as will now be described.

For a,ttachmz7 the ends of the ‘steps to the
stiles, a clip 23 is employed. 'This clip has a
main body pcortion 24 in which is formed two
spaced channels 25 which latter receive and em-
brace the leg portions {7 of that link of a side
stile to which the end of the step is to be at-
tached with the main body portion of the clip
lying between the legs (7 of said clip.

The clip 23 has an opening 26 which registers
with the aforementioned opening 20 in the base
The clip 23 is
secured to the base wall of the channel mem-
ber by means of a rivet’ 2T which is passed
through the alined openings of the channel mem-
ber and the clip.

Additicnal means may be employed for secur-
ing the clip 23 to the channel member and this
means comprises two lugs 28 which pass throfigh
openings 29 in the base wall' of the channel mem-
ber and which are turned over as best iliustr ated
in Figure 4 of the drawings.

The spacing ears 11 are secured to the channel
members 14 by means of rivets 38 which pass
through openings 31 in the spacing ears and
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openings 32 in the base walls of the channel
members. The side stiles 12 are disposed upon
the inner faces of the spacing ears 12 and in such
relative position thereto that the looped portions
I8 of the links of the stiles will be received in
the recesses 16 of the spacing ears thus permit-
ting the side stiles to lie in engagement with the
inner faces of the spacing ears at those points be-
tween the recesses 16 and their respective ends
of the spacing ears.

It will be noted that the inner faces of the
spacing ear {1 have a tight contact fit with the
outer face of channel members, this being per-
mitted by reason of the fact that the outer heads
of the rivets 27 lie in the heretofore mentioned
countersunk or depressed portions 22 of the base
walls of the channel members,

Means is also provided to secure the side stiles
12 to the spacing ears 11 at points above and be-
low the steps and near the ends of the spacing
ears.

This means is herein illustrated as consisting
of clips 40, each of which has two spaced chan-
nels 41 for receiving the legs of a link of the side
stile and the clip is secured to the spacing ear
by means of a rivet 42 which passes through
an opening 43 in the spacing ear and an open-
ing 44 in the clip.

Between the spacing ears (1, the side stilet

are each provided with a protective covering 45. :

This protective covering 45 is preferably in the
form of a sleeve of canvas or other suitable ma-~
terial threaded upon the side stiles and these
sleeves are of sufficient length that they may be
secured at their ends to the inner face of the
spacing ears by the clips 40 and the rivets 42,
heretofore mentioned, as illustrated in Figure 3
of the drawings.

In assembling the several parts to form the
ladder, the channel members (4 and the pro-
tective coverings 45 are alternately threaded
upon suitable lengths of chain which are to form
the side stiles of the ladder.

The channel members 14 are next secured to
the side stiles by the clips 23, the rivets 27 and
the lugs 28. 'The next step in the assembly is
the attachment of the side stiles 12 to the
channel members 14 by means of the rivets 38
after which the side stiles are attached to the
spacing ears 11 by the clips 40 and the rivets 42.

These operations complete the assembly of the
side stiles, after which the step forming tread
‘members are-secured between the side walls of
the channel members by the rivets 5.

From the foregoing it will be apparent that the

present invention provides a flexible ladder
which is of simple construction. readily assem-
bled and highly efficient for the purposes in-
tended. :

Furthermore, by attachment of the side stiles
to the spacing ears at the ends thereof and to
the ends of the steps at points intermediate of
the ends of the ears, any rocking movement of
the steps relative to the side stiles is reduced to
a minimum.

The invention has been herein illustrated in its
nreferred form, but it is to be understood that
it is not to be limited to the svecific constrnctions
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shown and that it may be earried out in sueh.

nther forms as rigthly fall within the scope of
the anvended claims.

Having thus described the invention, what is
claimed as new is:

1. A ladder of the type described comwrising

in combination, steps, spacing ears and flexible
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side stiles, channel members carried by the ends
of the steps, the side walls of said channel mem-
bers having cut out portions to receive the side
stiles therein, means for securing each of the
channel members to its respective side stiles, and
means for securing each of the side stiles to its
respective spacing ear.

2. A ladder of the type described comprising
in combination, steps, spacing ears and side stiles
in the form of link chains, channel members
carried by the ends of the steps, the side walls
of said channel member having cut out portions
to receive the side stiles therein, means for se-
curing each of the channel members to its re-
spective side stile, and separate means for se-
curing each of the side stiles to its respective
spacing ear upon opposite sides of the step.

3. A ladder of the type described comprising in
combination, wooden steps, wooden spacing ears,
and side stiles in the form of link chains, channel
members embracing the ends of the steps with
their base walls disposed outwardly of the ends
of the steps, said channel members having their
side walls cut out to permit of passing the side
stiles therethrough, means for securing each of
the side stiles to the inner face of the base wall
of its respective channel member, means for se-
curing the spacing ears to their respective chan-
nel members, and means for securing the stiles
to their respective spacing ears upon opposite
sides of the step.

4. A ladder of the type described comprising
in combination, wooden steps. spacing ears and
side stiles in the form of link chains, channel
members carried by the ends of the steps, the
side walls of the channel members being cut out
to permit of the passage of the side stiles there-
through, a stile link embracing clip for securing
each of the side stiles to the base wall of its
respective channel member, means for securing
said cliv to the channel member, means for secur-
ing each of the channel members to its respective
spacing ear, and separate means for attaching
each of the spacing ears to its respective side stile
upon opposite sides of the step.

5. A ladder of the type described comprising
in combination, wooden steps, spacing ears and
side stiles in the form of link chains, channel
members carried by the ends of the steps, the
side walls of the channel members being cut out
to permit of the passage of the side stiles there-
through. a stile link embracing clip for securing
each of the side stiles to the base wall of its re-
spective channel member, means for securing
said clip to the channel member, means for
securing each of the channel members to its
respective spacing ear, and separate means for
attaching each of the spacing ears to its respec-
tive side stile upon opposite sides of the step.,
said last mentioned means comprising stile link
embracing clinps and means for securing said
clins to the spacing ears. ‘

6. A Jadder of the type described comprising
in combination, steps, spacing ears and flexible
side stiles, channel members carried by the ends
of the steps. the side walls of the channel mem-
bers beine cut out to permit of the passage of the
side stiles therethrough, a stile embracing clip
for securing each of the side stiles to the inner
face of the base wall of its respective channel
member, means including a rivet for securing
each of said stile embracing clips to its respective
channel member, means for attaching each of
the channel members to its respective spacing
ear, and means for attaching each of the spacing
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ears to its respective side stile at points upon
opposite sides of the step.

7. A ladder of the type described comprising
in combination, steps, spacing ears and side stiles
in the form of link chains, channel members
carried by the ends of the steps, the side walls
of the channel members having cut out portions
to receive the side stiles therein, a stile link em-
bracing clip for securing each of the side stiles
to the inner face of the base wall of its respective
channel member, means comprising a rivet pass-
ing through a side stile link and the base wall
of the channel member, and lugs integral with
the clip and passing through openings in the
base wall of the channel member for securing
each of said stile link embracing clips to its re-
spective channel member, means for securing
each of the channel members to its respective
spacing ear, and means for attaching each of
the spacing ears to its respective side stile at
points upon opposite sides of the step.

8. A ladder of the type described comprising
m combination, steps, spacing ears and side stiles
in the form of link chains, channel members
carried by the ends of the steps, the side walls
of the channel member having cut out portions
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to receive the side stiles therein, a stile link em-

bracing clip for securing each of the side stiles
to the inner face of the base wall of its respective
channel member, means comprising a rivet pass-
ing through a side stile link and the base wall
of the channel member, and lugs integral with
the clip and passing through openings in the base
wall of the channel member for securing each
of said stile link embracing clips to its respective
channel member, means for securing each of the
channel members to its respective spacing ear,
means for attaching each of the spacing ears to
its respective side stile at points upon opposite
sides of the step, and means for securing each
of said spacing ears to its respective channel
member.

9. In a chain ladder, side stiles, steps and spac-
ing ears carried by the steps at the ends thereof,
means for securing the steps to the side stiles
and the spacing ears, protective coverings for
the side stiles, said protective coverings compris-
ing flexible sleeves enclosing the side stiles and
extending from each spacing ear to the next
adjacent spacing ear, and means for securing the
ends of the protective coverings to their respec-
tive spacing ears, and a single means for securing
the ends of the protective coverings to their re-
spective spacing ears and the spacing ears to the
side stiles.
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10. In a chain ladder, side stiles, steps and
spacing ears carried by the steps at the ends
thereof, means for securing the steps to the side
stiles and the spacing ears, protective coverings
for the side stiles, said protective coverings com-
prising flexible sleeves enclosing the side stiles
and extending from each spacing ear to the next
adjacent spacing ear, and means for securing the
ends of the proteciive coverings to their respec~
tive spacing esrs, and a single means for secur-
ing the ends of the protective coverings to their
respective spacing ears and the spacing ears to
the side stiles, said means including a side stile
embracing and protective cover clamping clip,
and means for securing the clip to the spacing
ear.

11. A ladder of the type described comprising
in combination, wooden steps, spacing ears, and
side stiles in the form of link chains, channel
members carried by the ends of the steps, the side
walls of the channel members being cut out to
permit of the passage of the side stiles there-
through, a side stile embracing clip for securing
each of the side stiles to the base wall of its re-
spective channel member, means including a
rivet passing through the chain embracing clip
and the base wall of the channel member and
lugs carried by the chain embracing clip and
passing through openings in the base wall of the
channel member fer attaching each of the chan-
nel members to its respective side stile, and means
for attaching each of the spacing ears to its re-
spective side stile at points upon opposite sides
of the step.

12, In a chain ladder having side stiles in the
form of link chains, spacing ears, protective
sleeve coverings for the side stiles, and a single
means for securing the ends of the protective
coverings to said ears and to the links of said
side stiles.

13. A ladder having flexible suspensory mem-
bers, rungs composed of a plurality of sections,
the sections of each rung spaced from one an-
other in a transverse direction, spacing disks for
spacing the ladder from the structure with which
it is being used, said rungs being connected to
said spacing disks, clips for connecting said disks
to said suspensory members, said flexible sus-
penory members composed of chain links, and
flexible non-metallic boots enclosing said chains,
said clips engaging the ends of said boots to
secure them in place.

HAROLD P. HOPP.
EDWARD KUNZELMAN.




