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To all whmn it may COTLCEFT-

of which the following is a specification.
In the production of an extension- ladde1

.' -adapted to be reeled and unreeled in its use

10

I have devised a novel construction Whereby

the ladder side bars are made double and piv-
oted together in sections in a way to allow

them 130 be sepm ated and swung apart at their
ends and to swing together 11:1 alinement by

the engagement ef theu ends 8 in erecting the
ladder within and through a gu ideway or cage
to insure absolute rw‘ldlty and security of the |
ladder when erected. Insuch construction the

 ladder-sectionsarenot connectedattheir ends
20

inner section at-about medletely of the length

~ of the next contignous outer section, the ends

~ of the side bars of each section beme' adapted
- for engagement by oppositely or revereely

ladder-bar.

- front-edge-inter leekmﬂ‘ engagement with each

- otherat9,below the pi Vets upon which thesev-

" _.3,+e
35

| ‘0

eral 11nkﬂseet10ns swing, 80 that as the link-

‘sections are caused to swing into alinement to
enter the cage or ﬂ*uldeway, in so doing they
‘become rw*ldly locked - to ‘each other by the
reverse oblique end abutting formations and
the said edge-interlocking enﬂ'afremente and
“In this

operation the cage forms a coacting element-
- to.maintain the ladder-sectlem in Sohd aline-
- ment both within and above the cage.

pass out of the cage etliﬂy eonneeted

. ported within the cage, Whereby the ladder-

- 4h

‘rungs are utilized as a rigid rack and made a

par b of the elevetmg-gedl the power of which

1s applied at the pivotal mounting of the cage,
50 as not to interfere with the a,djustment of

o '_the inclination of the ladder.

50

In these and other par tleulms my mventmn -.

consists of certain novel parts and combina-
tmns of parts which are par txeul&ﬂy pomted

| vation of the ledde1
butare pivoted by the rungs 72to the end of the |

- The
- provision for erecting and loweunn' the lad-
der is-applied dlreetflv to the rungs of that
part of the ladder. Whlch I8 br&eed and sup-

| is of a length su
{ to the laddel in erecting a,nd in lowering it
and forms a fixed 1a,dde1 pa,rt by Whleh to

tlon.

the following deser 1pt10n

right an ﬂ‘lee to Fig.

free ends, and each section is engaged by a

rung 73 of one section entering an edﬂ*e notch
or recess in the front of its eenneetmg-sec— |
tion and within which cage the ladderis sup-

© “loutin the elmms eoneludmﬂ' thls speelﬁca-
Be it known that I, FRANK S. MILEY, a 01131- | | - SO
. zen of the United States residing at Forrest )
City, in the county of St I‘muels and State
of Arkansas, have mvented certain new and}. |
useful Improvements in Extensmn-Laddels .

By refel rmﬂ' te the aecompanymﬂ' dr a,wmgs o
5my 1nvent1011 will be fully understood from | :
- 55
- The dmwmue show, in Kigure 1, a vertleal -
section of the ledder in 1aleec1 poeltlou TFig.
2 is a like view shewmw the leddel-seetmns
| as coiled upon the reel in position ready to be
erected. Fig. 31is a Vel tical section taken at
1, showing more particu-
;_le,lly the ﬂ*u1dewey or cage within which the
links-of the ladder are ‘interlocked at their

ported in being erected. Fig: 4 is a rear ele-

ling of the laddel-seetlons and the way in

.ﬁﬁhwh they are interlocked to make a stiff
ladder as seen looking at the rear of the lad-

der, and Fig. 6 is a hke view as seen 100]{1110*

{ at the front of the ladder.
formedshoulders standing transversely of the

The link - seetlons have a free

I have shown the ladder as i:nounted upon

on a transverse shaft a guideway or cage

wherein the ladder.is erected and SUppmted .
This cageis constructed of side plates 4 4, se-
cured ton‘ether by transverse rods 5, ananﬂ*ed |

in two rows, a front row and a beek row, a;nd

between theserows of rods and the side pletes
the guideway or cage is formed open-at the .
top and atthe bottem and through which the
ladder is raised and lowered and by which it

issupported when erected. This cage is pret-

Fig. 5 shews the coup-

75 |

and carried by a foundation- frame, but it will |
he 11ndelet00d that this frame is mounted
upon a wagon or truck for transportation.
“This foundetlen-fleme consists of strong con-

nected sill-timbers 1, upon which, near one
end, aresecured stmne' pillow- b1001{822 suit-
jably braced, in the upper ends of Whleh s

‘mounted a transvelse shaft 3, whereon be-
-tween the pillarsis pivotally mounted or hung

80 -

95-_ o

erably mounted mechetely of its lenﬂ'th and. 9 5'

icient to give a firm support .

reach the extension-ladder. Upon its sup-

| p01 EIDU-ShELft» the cage cal be tllted togive the 100
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ladder the proper inclination, and, the cage

being mounted between the pillow-blocks,

10

the latter serve as side braces to the cage, so

that this cage becomes a braced hollow trunk,
within which the ladder is reared and low-
ered and supported in every direction by the

mere operation of bringing the ladder-sec-
~ tions in alinement engagement within the

cage. _
'tlj“h_e ladder is constructed of comparatively

- short sections, each section being composed

20

of links 6, arranged in pairs separately side
by side and united by rungs 7, the links of

one section lapping with the links of the other

section, whereby the ladder has its side bars

formed of a chain of outer sections adapted
to interlock with each other and side bars of
inner sections formed to abut with each other,
making, in effect, a ladder within a ladder
united by therungs. Thelinksof theseinner

and outer sections arein joining relation side-

wise, and each pair of links are rigidly joined
by the rungs. The ends of the links of each
section haveshouldered or step-like or similar
formations, the steps 8 of one end of each sec-
tion standing obliquely across the bar, the re-
verse of the steps of the other end, so that the

~ links of each section will join in alinement,the

20

35

steps of the links of one section abutting with
the steps of the links of the contiguous sec-
tion when the sections are placed in aline-
ment, so that the links lap with each other at
their stepped or oblique ends. The links of
the sections respectively lap with each other

for about half their length, and each section

“is connected, preferably, by several rungs,

45

50

55
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one of which pivotally connects both sections;

but to allow the sections to be connected with
each other, so that each will be free to be sepa-

rated at their ends and to swing away from
the other upon one of its connecting-rungs,
the rungs connecting the upper ends of each
section standing upward in the cage form the

pivots, and the rungs next below in each sec-
‘tion engage corresponding recesses 9 91in the
frontedges of thelinks of each section, where-
by theé sections will be {ree to open or sepa-
rate at their ends and swing separately in re-

lation to each other.

It will be understood ‘that the rigidity of |

the ladder-sections to each other when erect-
ed is effected by the relation which the pivot-

forming rungs have to the stepped, shoul-

dered, orintermatching formation of the ends
of the links and to the rungs of each section,

- which freely engage the recesses of each sec-

tion. In further explanation of this and re-
ferring to Iig. 5 it is seen that each ladder-

section is pivoted to the other by its upper
rung, whereby the lower end of each ladder-
section is free to swing away from the section

next above it in being drawn into the cage,
and it is this construection, in connection with.
the edge recesses 9 9 and rungs engaging

said recesses, that the oblique stepped ends

are caused to coact to lock the sections fo-

gether as a rigid structure within the cage |

and as the ladder is erected from the cage.
The mere bringing of the ladder-sections in
alinement within the cage causes them to be

rigidly connected by the action of the oblique

stepped ends and the edge engagement of

one link with the other at points between the

end engagements. It is important to notice
that while the ends of the side bars of the
ladder - section stand transversely oblique
this oblique termination faces to the fromnt
side at the upper ends of the several ladder-

| sections, while at.the lower ends of said side

bars the oblique terminations face to the rear
side of the ladder. It is also important to
notice that the surfaces of these oblique ends

75 -

8o

are broken by a stepped formation, and that

the matching form of the steps is such as to
present abutting surfaces at right angles to
the length of the bars. Thisallows the ends
of the bars to swing together as the sections
are drawn into the cage, and that, although

the steps stand transversely oblique when the

sections are in alinement, the square form of

the steps gives the ends of the ladder-sec-

tions a square support upon each otherin the
line of the ladder, as seen in Figs. 1 and 2.

Tt is this construction of the ladder by which

its sections are caused to be separated at
their ends, so that they will freely dive un-

der and enter thelower open end of the guide-

Q0O

95

way or cage and cause theirends tobe brought -

together, the oblique shouldered end of one
engaging the oblique shouldered end of the
other. This constructicn of the ladder also
allows it to be rolled upon a reel, from which

it is unrolled in the operation of erecting the

ladder. This provision for erecting a ladder

‘carried upon and delivered from a reel to the

erecting mechanism, in which the oblique
ends of the links-section are separated and
brought together, forms a feature of my in-

IOC

105

vention, as I will more particularly presently

deseribe. |
It will be understood that the cage itself

by its front rods forms a ladder by which to
reach the ladder proper when erected, and
for this purpose the front cage-rods form

rungs by which a person can ascend the cage

and step from its rungs to those of the ladder.

TFor erecting and for lowering the ladder I
provide the transverse shaft 3, on which the

cage is mounted, with a pair of toothed wheels
10, adapted to engage the rungs of the ladder,
and for this purpose the cross-rods at the rear
side of the cage are interrupted to allow the
toothed wheels to pass within the guideway
of the cage to engage the ladder-rungs. 'I'his
shaft is operated by cranks 11, and the shaft
has ratchet-wheels 12, which are engaged by
pawls 13 on the pillow-blocks,whereby to hold
the ladder in its erected position.

- A rack-bar 14 pivotally connects the upper
end of the cage at each side thereof, and each
bar has a sliding connection with a bar 19,
which is hinged to the base-frame.
operated shaft 16 is transversely mounted
upon the lower hinged bars and has pinions

110

115

[2C

I25

I3C

A crank-




| 17 Wthh enrrege the rack bar s, whel eby the ‘
-la,ttel may be raised and lowered to tilt the
-cage to give the desired inclination to the lad-
der, beeeuse the tilting ef the eae*e eentlols.
the position of the laddel |

IO

" shaft and a pawl serve to hold this windlass.

For supplementing and eeeperatlnﬂ‘ Wlbh

- _the rack-bars for adjusting the ladder-carry-
~ ing cage I provide a windlass-shaft 18, the
- TOope 19 from which connects the lower end of |
the cage and holds it with certainty in the
pesﬂzmn to which it is set by the rack-bars,
and should the height of the ladder be Sueh |

as to endanger its tlltmfr over with its cage

this rope Wﬂl prevent such danger, and the
winding of the rope assists. to tilt, the cage,
as may be desired, to fix the inclination of

the ladder. A re‘nehet 20 ‘on the mndlass-

~ Upon their inner walls the cage-plates have

50

small rollers 21, against which the outer sides
- of the ladder move and which steady its move-
- mentandreducefriction and prevent binding.

. Thereelon which the ladderiscoiled is pr'ef |

= erably pivotally mounted u pon the base-frame

25

_. 30

a. sultable distance from and in frent of the

cage. The reel consists of the swing-arms 22,

| which carry a hub or drum 23 and whleh are
~ pivoted to lugs 24 on the base-frame.

The

links of the termmal section of the ladder are
pivotally connected to the reel-drum by one
~of the rungs, so that by turning the drum by
- the cr anks the links of the ]edder are rolled

. up, S0 as to carr y that part of the ladder

when lowered which is 11013 centamed a,nd held

in the cage.
The eb]eet of pwotmﬂ' the 1ee1 Suppor‘tb IS

- ~ to allow the reel to be swung toward the cage

in unrollmﬂ' the 1adde1-seet10ns to the cage

* when the ladder is being erected and tohold

the link-sections in pesﬁnon to cause the ob-

~ lique ends of the link-sections to come £0-

gether as they approach.alinement.

Extra ladder parts may be carr ied upon_.-
- Separate reel-hubs by a truck and mounted

45

in the reel-supporting arms when an extra

height of the ladder is necessary, the reeled
]edder lengths being connected to the ele-

~ vated laddel Ienn‘bhs by the pivot-forming

55

65

- rung, as I have- deeeubed
erected ladder is detached from the. reel hub,
“the latter removed from the reel-arms, en.d
the extra reel-drum mounted in the place of
- the empty reel and the ladder-section of the

- reel coupled together with the erected ladder-
sections, and in this way by piecing the led-;

In doing this the

der can be extended to the desired. helﬂ‘ht
It is obvious the ladder can be r.:used and

o lowered by other than hand-power and that
- the ladder can be used for all purpoees for

which it may be adepted -
Various changes in the form, p1 op01 t1ons

and the minor deta,ﬂs of construction may be

resorted to without departing from the spirit

- or sacrificing any of the advantages of my in-
vention, end for this reason T do not wish to

be ander stood as limiting myself thereto in
preelse deta,ﬂ a,nd constr uetlen end while T

‘with the end of a

'hzwe descl 1bed and prefer to pwotally mount

‘the cage or guideway, whereby to render it
adjustable, 'yet it may be otherwise mounted,
so long as it is adapted to recive and suppmt-;--

the laddel in the operation of erecting it and

frethel at their oblique ends within the cage.

| 70 -.: ':. ..

closing the ladder-sections, one engaging the - "
other, so that they are 110"1(?113,7 engaged to- .
While I prefer to pivotally mount the reel = '

from which the ladder:sections are unrolled "

for delivery to the erecting-cage, yet the reel
| mey be otherwise edepted to hold and to give

off the ledder-sectlons for erection .;md to

80

cause the leddel sections to be eompaetly B

| reeled

Referlmﬂ to I‘lﬂ‘ 1 ef the drawme's it will

-be seen that the last uncoiled hnk is con-

nected to the swing-reel by one of the ladder-
rungs and that the side bars of the inner and

outer terminal ladder-sections are formed

with shouldered- ende so that with the termi-

placing

swing-reel arms.

sepelate reeled leddel leno*the in leadmess-'

for being eoupled with a ladder already erect-

nal outer sectmns enether reeled length of
_ladder may be coupled by removing and re- 9o

the fastening - 1edde1-runﬂ‘ seen In. .
the ter mlm,l link- Seetmn and mountmﬂ‘ the

___full reel in place of - the empty one: upon the = I

05

ed 1e11dels it convenient for quickly obtain- =

ing the desired height of a ladder construect-
ed of pwotelly-conneeted sections adapted to

be wound and unwound from a reel.

This
advantage I obtain by the employment of the |
| sSwing-r eel and the manner of connecting the

100"

]adder with it, so that such connection ma;y" o

be separated from the empty reel and made

- I claim as my invention—

‘reeled ladder length, and
in this way the desued number of 1eeled lad-
der lengths may be properly mounted and' g
_-cenneeted for erection in the cage. | -

1. In an extension- ledder a iedder eom-,_
‘posed of links forming double side bars of sec-

1'05.

110 .

tions, the sections being pivotally connected '

S0 thet such sections will lap with each other

side by side and dlseenneeted at their ends,

whereby to allow them to swing separately of

‘each other and to open and elose with each .

11.5."'

other, the end of the lmks of one section be-

ing stepped or formed to engage a like con-

stl uction in reverse at the end’ of thelinksof

the contiguous section whereby to render the
ladder stiff

120 -

when erected, and means fer in-

terlocking the side bars between the plvetal o

conneetwns of the sections.

- 2. In an extension- ladder, a 1a,dde1 eem-

posed of two parallel sets of links forming

double side bars of connected’ leppmﬂ' Sec-

” -teﬂether the links of eeeh section having re-
-cesses mto which the ends of the eorrespend-

ing rungs of the sections engage, the links at

| one end hevmn" forward . standmn shoulders

tions, the sections being pivotally connected

130 .

or steps and the other ends of the links hav-
ing rearward ‘standing shoulders or steps,

iwhe1ebv the sectwns when eleeted to form
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the ladder are locked together in rigid aline-
ment. =
3. The combination with the shaft 3, the

cage or guideway loosely mounted thereon,

oear 10 fixed on said shaft arranged to enter

one side of said cage, and a ladder the side
bars whereof are double and form inner and

outer ladder-sections pivotally connected by

the rungs, the ends of the link-sections stand-

ing oblique in opposite directions, stepped
and free to swing toward and from each other,
each section having oné of its rungs adapted

to engage and lock with the contiguous sec-

tion, the said gear adapted to engage the
rungs, and the cage holding the ends of the

~ ladder-sectionsin stiff engagement with each

20

other and the ladder itself in rigid engage-

ment with the gear.
4. Thecombination with aladder composed
of pivotally connected or coupled link-sec-

tions, of a pivotally-mounted cage or guide-

wayarranged and adapted to receive and sup-

" port the ladder in its erection, means for sup-

20

35

40

‘porting and adjusting sald cage and gear-
wheels arranged upon the cage-mounting en-
gaging the ladder-rungs for raising and lower-
- ing the ladder. =

5. The combination with aladder composed

of pivotally connected or coupled link-sec-

tions, of fixed pillow-blocks, a shaft mounted
therein, a cage or guideway pivotally mount-

ed mediately of its length upon said shaft, a

rigid support pivotally connecting the upper
end of the cage for adjusting its inclination,
a windlass-operated rope connecting the lower
end of said cage, and means whereby the lad-
der is raised and lowered within said cage.
6. The combination in an extension-ladder

of a pivotally-mounted cage or gnideway, a

ladder of pivotally-connected sections, and

- meanswhereby theladder-sections are erected

45

.

55

60

 tions between their pivots whereby the ladder

within the cage, of rigid supports connecting
the upper end of said cage, a windlass-oper-
ated rope connecting the lower end of said
cage and crank-operated gear-wheel upon the
cage -mounting engaging the ladder-rungs
whereby to control the erection and descent

~of the ladder. -

7. In combination aladder composed of sep-
arate and distinet link parts extending one
within the other the length of the ladder, the
links of each section pivotally connected and
forming when erected a ladder within a lad-

‘der, the ends of the link-sections being dis-

connected and having stepped terminations
which lap with each other crosswise of the
links when engaged, the abutting surfaces of
the steps being at right angles to the length
of the links, a cage or guideway to receive
and cause the stepped ends of the ladder-sec-
tions to be brought into abutting engagement
and means for interlocking the ladder sec-

is held by the cage as a rigid structure.
8. In an extension-ladder the combination

with a pivotally-mounted cage or guideway, |

]

4 | - . - 598,615

of a ladder th.e side bars of which ave"dbuble

and form inner and outer ladder-sections piv-

otally connected by the rungs, the ends of

the link-sections being oblique, facing in op-
posite directions and stepped, forming shoul-
“ders at right angles to the length of the links,
the links of each section having the edge re-
cesses 9, 9 and the links of each section hav-

ing side projections 25, 25 adapted to engage

the said edge recesses whereby the ladder-

sections are made rigid when erected.

-9, In an extension-ladder, the combination
with a cage forming ladder part pivotally
mounted upon fixed bearings and having an

75

80.

interior way open at each end, of a ladderof

‘pivotally - connected sections, a swing-reel
pivotally mounted in front of said cage in
position to be swung down to deliver the lad- -
der-sections into the lower open end of the
cage and means whereby the ladder-sections

are drawn into said cage and erected above
the same. | | |

10. The combination in an extension-lad-
der, with a pivotally-mounted cage or guide-
way open at each end, of a ladder of pivot-

ladder-sections are caused to enter the lower

operated rope connecting the lower end of

said cage, the rack-bars pivotally connecting

the upper end of said cage, the hinged bars
having a sliding connection with the rack-

| bars and a shaft mounted upon said hinged
bars and having pinions engaging said rack-

90

ally-connected sections, means whereby said

end of said cage and to be drawn up and
erected therein and therefrom, a windlass-.

10O«

bars, whereby the ineclination of the cageis

| adjusted and secured to maintain the ladder

at the desired position. .
11. In an extension-ladder,the combination
with the swing-reel arms pivotally mounted,
of a reel hub or drum mounted in the free
ends of said reel-arms, and a ladder of pivot-

ally-connected sections connected with said
hub, the said ladder being adapted for mount-
ing in the place of the empty reel-hub, where- .
by separate ladder lengths may be connected
with the erected ladder to give it a height

oreater than that of a single reeled ladder.
12. In an extension-ladder,the combination

with a cage or guideway, of a ladder composed

of pivotally-connected sections, the ends of
the links of each section constructed to be
separated and brought together for rigidly
engaging the sections with each other inthe
operation of elevating it within said cage, a
rung of one section engaging the links of the
contiguous section to lock the ladder-sections,
and means adapted for rotatively engaging
the ladder-rungs whereby to control its erec-
tion and descent and means for locking the
elevating mechanism.

FRANK S. MILEY.

Witnesses:
T. C. MERWIN,
N. B. FI1ZER.
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