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UNITED STATES

WILLIAM P. HARTIGAN,

Parent OFFICE.

OF LEXINGTON, VIRGINIA.

EXTENSION-LADDER.

SPECIFICATION forming"part of Letters Patent No. 7 26,682, dated April 28, 19083.
Application filed June 10,1902, Serial No, 111,054, (Mo model.}

To all whom it may concern:

Beitknown that I, WILLIAM P. HARTIGAN,

acitizen of the Umted States, residing at Lex-
ington, in the county of Rockbridge and State
of anmm have invented a new and useful
E\(tensmn Ladder of which the following is
a specification.

The invention relates to improv éments in.

extension-ladders.

The object of the present invention is to
improve the eonstruction of extension-lad-
ders and to prov1de a simple and compara-
tively inexpensive-one designed, primarily,
for use by fir edepmtmentsand 1nounted upon

a suitable truck to enable it to be readily.

hauled to a fire, and adapted to be readily op-
erated to elevate firemen and hose, and capa-
ble of rotation to arrange its platfor m or sup-
port in the desired direction,

The invention consists in the construction,

and novel combination and arrangement of

parts hereinafter fully deseribed, illustrated
in the accompanying drawings, and pointed:
‘| readily handled.

out in the claims hereto appended .
In the drawings, Figure 1is a plan view of

an extension-ladder constructed in accord-.
Fig. 2 is a longi-.
PFig. 8 is a trans-:

ance with this invention.
tudinal sectional view. 1
verse sectional view. Tigs. 4 and 5 are de-
tail views illustrating the construction of the
means for hinging the sections'of the exten-
sion-ladder dand for locking them in aline-
ment.
trating other forms of hinges. Tig. 8 is a
detall view illustrating the construction of
the grooved sprocket- Wheels and the guards.
Fig. 9 is a detail view illustrating the man-
ner of mounting the sliding frame. :

Likenu merals of 1eference designate corre-
sponding parts in all the figures of the draw-
ings.

1 designates a main frame designed to be

mounted on. a suitable truck or to be other-

wise provided with suitable wheels for en-
abling the extension-ladder to be readily
hauled to a fire similar to the ordinaryappa-
ratus used at present by fire departments.
The main frame is provided with a circular
track 2, and it has pivoted to it a rotary turn-
table 8, which in practice will be supported
by suxtable antifriction devices to enable it
to be readily rotated for a purpose herein-

Figs. 6 and -7 are‘detail views illus-.

afterdesceribed. The base of the main frame
is composed of side bars and suitable con-
necting-bars, and it is provided with a suit-

able platform 4, as shown, and the turn-table

has its upper face arranged flush with the
upper face of the platform of the main frame.
The’ pivot 5, which may be of -any desired
construction, is arranged at the centerof the
turn-table and is suitably mounted on a cross-
bar 6, which is provided with a central block
or support 7, through which the said pivot
passes.  The tarn-table has mounted upon it
an approximately oblong frame 8, composed
of upper and lower side bars, uprights, or
posts and suitable connecting -bars, which
may be arranged as illustrated in the accom-
panying drawings, but which may be of any
other desired construction. In practice the
main frame and the turn-table frame will be
constructed of flanged metal or other suit-
able material which will afford the desired
strength and at the same time render the ap-
paratus sufficiently light to enable it to be

"~ Mounted within the frame 8, near the outer
end thereof, is' a rotary polygonal drum 9,
preferably rectangular in cross-section and
adapted to receive foldable sections 10 of an
extension-ladder, which is composed of the
said foldabie sections 10 and an outer section

11, which may be of any desired length and

whxch is adapted to be folded down upon the
top of the frame when the hinges hereinafter
described, which connect the lower end of the
outer section with the adjacent folding sec-
tion 10, are located at the top of the frame
8. In Fig. 2 of the drawings, for conven-
ience of 1llustmt10n ,the lower end of the outer
section 11 of the la,ddel is extended down-
ward below the top of the frame. The outer
section of the extension-ladder is composed
of continuous side barsand connecting-rungs,

‘and the inner foldable sections, which are

adapted to be wound around the drum and
which are of different lengths to accommo-
date themselves to the adjacent links when
the same are folded, as shown in Fig. 2, are
composed of rungs and side bars12°and 13,
arranged in pairs and spaced apart, as clearly
shown in Fig. 5, to receive the means for
hinging the sections 10. Each section 10 is
provided atione’end with leaves or plates 14,
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secured between the bars 12 and 13 of the
section upon which it is mounted and pro-
jecting between the bars 12 and 13 of the ad-
jacent section and perforated for the recep-
tion of a pivot 15, which passes through the
leaf or plate 14 and the bars of the adjacent
section, whereby the parts are hinged to-
gether. The bars 12 and 13, between which
the leaf or plate is fixed, are recessed to form
projecting stops 16, and the ends 17 of the
bars of the adjacent section are beveled or
eut away to fit the recesses and toengage the
stops 16 to prevent the sections from swing-
ing outward out of alinement. The stops
limitthe swing of thesections and permit the
same to fold. The projecting portion of the
leaf or plate 14 is provided at the outer edge
with a recess 18, which is adapted to be en-
gaged by a lug 19 of a pivoted locking de-
vice 20, mounted between the side bars of
the section to which the leaf or plate 14 is
pivoted and adapted to be oscillated to carry
the lug into and out of the recess 18. The
side bars are spaced apart adjacent to the
ends 17 by means of blocks 20*, which pre-
vent the side bars from binding against the
pivoted locking device. The pivot of the
locking device is preferably arranged be-
tween the ends thereof, as clearly shown in
Fig. 4, and the inner end of the locking de-
vice is adapted to be depressed or forced in-
ward to disengage the lug 19 from the recess
18. As the sections of the latter are raised
by the means hereinafter described they are
rigidly locked in alinement by the pivoted
locking devices 20. Instead of hinging the
sections together, as just described, they may
be connected by an ordinary rule-joint 21, as
illustrated in Fig. 6 of the drawings. Also
the side bars of the sections may be connect-
ed by aleaf or plate 22, constructed substan-
tially the same as the leaf or plate 14, with
the exception that the notch or recessis
omitted and the locking device is not em-
ployed, the spacing-block 23 being arranged
close to theleaf or plate, as clearly shown in
Tig. 7. The ends of the side bars 24 and 25
are constructed similar to the side bars 12
and 13.

The innermost or lowermost section of the
extension-ladder is suitably hinged to the
drum, preferably by arranging the end rung
26 in suitable bearings 27, as clearly shown
in Fig. 2 of thedrawings. Theladder is pro-
vided near its top with a platform 28, hinged
at its inner end to one of the rungs and ad-
justably connected with the ladder Dby the
means hereinafter described, whereby it is
adapted to be secured at any desired angle.
The side bars of the platform, which may be
constructed of any suitable material, are pref-
erably bifurcated to receive the rung and are
secured to the same by suitable fastening de-
viees 29. The platform is supported between
its ends by eurved rack-bars 30, pivoted at
their lower ends to the platform and provided
at their inner edges with teeth and having
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stops 31 at their upper ends tolimit the down-
ward movement of the platform. The teeth
of the curved rack-bars mesh with pinions 32,
and they arve held in such engagement by
suitable gnides 33, consisting of blocks mount-
ed upon the inner faces of the side bars of
the outer section of theladder at points above
the rack-bars and provided at theirlower ends
with snitable recesses, which receive the rack-
bars, as clearly shown in Fig. 3 of the draw-
ings. The pinions 32 are mounted upon a
transverse shaft 34, having a crank-handle at
one end, by means of which the pinions may
be readily rotated to adjust the platform, and
the latter islocked inits adjusted position by
means of a pawl and ratchet or other suitable
locking device.

The ladder is guided in its vertical move-
ment by means of a pair of outer transverse
rolls 35 and inner rollers 36, which are mount-
ed on suitable uprights 37, and the latterare
connected at their upper ends with the sides
of the frame by a cross-bar 38. The trans-
verse rolls are preferably enlarged adjacent
to the side bars to receive the same, as clearly
shown in TFig. 3, and they extend entirely
across the frame, being journaled in suitable
bearings of the same. The inner rollers are
mounted on pins or stub-shafts, and the ends
of the bar 38 aresecured to brackets or blocks
39 of the sides of the frame. .

The drum is provided at one end with a
crank-handle 40, arranged on the exterior of
the frame and adapted to enable it to be
readily rotated towind up thefolding sections
to the desired tension should there be any
slack. Theotherend of the drum is provided
with a pulley or wheel 41, which is connected
by a crossed belt 42 with a pulley or wheel 43
of a transverse shaft 44, and the latter carries
a pair of gear-wheels 45, located at opposite
sides of the frame and meshing with pinions
46 and provided at their inner faces with lat-
erally-projecting teeth47. Thepinions46are
mounted npon ashaft48, which is preferably
provided at each end with a crank-handle49,
but which may be operated by a single crank-
handle, if desired, for raising and lowering
the ladder. The gear-wheels 45 have their
side teeth meshing with teeth 50, extending
outward from the side bars 13 of the foldable
sections and forming rack-bars. A pawland
ratchet or any other suitable means may be
employed for locking the ladder at any de-
sired elevation. The gear-wheels are adapt-
ed to be readily rotated by the crank-handles
49 of the shaft 48 and the extension-ladder
may be readily raised or lowered, and when
lowered the outer section is adapted to be
swung downward to a horizontal position.
The shaft 48 also has keyed or otherwise se-
cured to it a sprocket-wheel 51, which is eon-
neeted by a sprocket-chain 52 with a similar
sprocket-wheel 53 of a'counter-shaft 54. The
counter-shaft 54 is provided at its ends with
grooved sprocket-wheels &5, provided with
sprocket-teeth arranged in peripheral grooves
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and located between side flanges 56, formed
by the said grooves. - The grooved sprocket-
wheels receive sprocket-chains 57, which are
connected at their upper ends by cables 58
or other flexible connections with the upper
ends of the side bars of the ounter section of
the ladder and forming, with the same, guys
for supporting or bracing the said ladder.
The grooved sprocket-wheels are rotated si-
multaneously with the gear-wheels, and the
flexibleguys arepaid out simultaneously with
theraisingof theladder. Thesprocket-chains
57 are retained in mesh with the grooved
sprocket-wheels by guards 59, mounted on a
transverse bar 60 and consisting of plates
extending into the grooves of the sprocket-
wheels and provided with curved recesses
61, conforming to the configuration of the
sprocket-wheels. The bars 60 are suitably
secured to a sliding frame 62, upon which
the transverse counter-shaft 54 is mounted.
The guards effectually prevent the sprocket-
chains from accidentally getting out of mesh
with the grooved sprocket-wheels.

The supporting-frame is provided with an
upright portion 65, composed of upper and
lower side bars, posts, or supports and suit-
able connecting-bars, and the upper sidebars,
which are recessed or cut away at 66 to re-
ceive the sliding frame, are provided at their
outer faces with horizontal grooves 67, which
are engaged by inwardly-extending portions
of ‘approximately L-shaped flanges 638, which
depend from the sides of -the sliding frame.
The sliding frame is composed of side bars,
a connecting end bar, and an intermediate
connecting-bar 69, having a threaded open-
ing for the reception of-a threaded portion
70 of a rod or serew 71, which-is mounted on
an end bar 72 of the main frame. The screw
or rod is provided at its outer end with a
crank-handle 73 and is adapted to be rotated
to move the sliding frame inward and out-
ward to tighten the sprocket-chain. The
counter - shaft, which carries the grooved
sprocket-wheels, may be operated independ-
ently of the gearing for raising and lowering
the ladder, and it is designed to be provided
with suitable means, such as a pawl and
ratchet, for securing it in its adjusted posi-
tion, and it has a crank-handle 74 at one
end for rotating it. The upper ends of the
sprocket-chains 57 are detachably secured
to the lower ends of the cables by any suit-
able means, and they are adapted to be un-
coupled tofold theoutersection,orratherafter
the outer section has been folded. The up-
wardly-extending portion 65 of the frame is
provided with a curved bar 75, arranged ad-
jacent to the frame of the turn-table, and it

“is engaged by suitable catches 76, mounted

on the frame of the turn-table and adapted
to secure the same in alinement with the main
frame. The catches are adapted also to re-

lease the turn-table to permit the latter to be
partially rotated to extend the platform to
either side of the apparatus, and it may be

'3

secured in such adjustment by means of a
lower focking-pin 77, mounted in a perfora-
tion of the turn-table and adapted to engage
perforations of-the track of the main frame.
The perforations may be arranged at inter-
vals, as will be readily understood, and the
guys may be arranged to extend across the
apparatus when the turn-table has been ro-

tated, and at least one guy will be in position

for firmly supporting the ladder.

It will be seen that the extension-ladder is
simple and comparatively inexpensivein con-
struction, that it is adapted to be readily
raised and lowered, and that the apparatus
may be easily handled in the same manner as
the ordinary apparatus of a fire department.

What I claim is—

1. In an apparatus of the class described,
the combination of a frame, an extension-lad-
der composed of an outer section and a series
of folding sections hinged together and simi-
larly connected to the outer section and pro-

vided with pivoted locking devices located at-

the hinged joints and rigidly holding the sec-
tions in dlinement and adapted to be swung
out of engagement with the sections to re-
lease the same, means for raising and lower-
ing the ladder, and means for bracmfr the
ladder, substantlally as described. :

2. In an apparatus of the class descmbed,
the combination of an extension-ladder com-
posed of sections having rungs and provided
with side bars arranged in pairs, leaves or
plates secured between the bars at one end
of each section and pivoted between the bars
of the adjacent section and provided with re-

cesses, and locking devices provided with-

lugs engaging the recésses of the leaves or
plates and pivotally mounted between the
side bars of the adjacent section and capable
of movement independently of the sections,
substantially as described.

3. In an apparatus of the class desembed,
the combination of an extension-ladder com-
posed of sections having rungs and provided
with side bars anano”ed in pairs and having
abutting shoulders, 1eaves or plates fixed be-
tween the side bars at one end of each sec-
tion and pivoted between the side bars of the
adjacent section and provided with recesses,
locking devices provided with lugs for en-
gaging the recesses of the leaves or plates
and pivotally mounted between the side bars
of the adjacent section and movable inde-
pendently of the sections, and spacing-blocks
located between the side bars of such sectlon,
substantially as described.

4. In an apparatus of the class described,

the combination of aframe, a drum mounted -

on the frame and provided at one end with a
crank-handle and having a wheel or pulley at
the other end, an extension-ladder provided
with sections hinged together and having
racks and arranged to be wound upon the
drums, a transverse shaft provided with gear-
wheels having teeth arranged to mesh with

the racks, a pulley or wheel mounted on the-
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transverse shaft, a belt connecting the pul-
leys or wheels, for simultaneously raising the
ladder and unwinding the same from the
drum, and means for operating the shaff, sub-
stantially as deseribed.

5. In an apparatus of the class described,
the combination of a frame, a drum, an exten-
sion-ladder composed of sections hinged to-
gether and provided with racks arranged lon-
gitudinally of the ladder, gear-wheels pro-
vided with teeth meshing with the racks for
raising and lowering the extension-ladder,
and meauns for operating the drum and the
gear-wheels, substantially as described.
~ 6. In an apparatus of the class described,
thecombination of a main frame having a cir-
culartrack, aturn-table mouunted on the track
and provided with a frame, an extension-lad-
der carried by the turn-table, means for rais-
ingand lowering the extension-ladder, a shaft
mounted on the main frame and provided
with sproeket-wheels, guy-lines provided with
sprocket-chains meshing with the sprocket-
wheels, and gearing for connecting the shaft
with the means for raising and lowering the
ladder, substantially as deseribed.

7. In an apparatus of the class deseribed,
the combination of a frame, an extension-lad-
der, means for raising and lowering the same,
guy-lines provided with sproecket - chains,

726,682

grooved sprocket - wheels receiving the
sprocket-chains, guards extending into the
grooves of the sprocket-wheels and retaining
the sprocket-chains in mesh with the same,
and means for operating the sprocket-wheels,
substantially as described.

8. In an apparatus of the class described,
the combination of a main frame, a turn-table
mounted on the main frame, an extension-
ladder carried by the turn-table, gearing for
raisingand lowering the extension-ladder and
mounted on the turn-table, a shaft, a sliding
frame mounted on the main frame and car-
rying the said shaft, sprocket-gearing con-
necting the shaft with the gearing for raising
and lowering the ladder, means for adjusting
the sliding frame, sprocket-pinions mounted
onthe shaft, guy-lines havingsprocket-chains
connected with the sliding frame and mesh-
ing with the sprocket-pinions, and guards re-
taining the sprocket-chain in mesh with the
sprocket-pinion, substantially as described.

In testimony that I elaim the foregoing as
my own I have hereto affixed my signature in
the presence of two witnesses.

WILLIAM P. HARTIGAN.

Witnesses:
J. P. MOORE,
E. L. CONNER.
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