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1o all whom it may concern:

Be it known that I, RICHARD S. ADLEY, a
citizen of the United States, residing at Mus-
kegon, in the connty of Muskegon and State
of  Michigan, have invented certain new and
useful Improvements in Extension-Ladders;
and I do hereby declare the following tobe a
full, clear, and exact description of the inven-
tion, such as will enable others skilled in the
art to which it appertains to make and use
the same.

This invention relates-to an improvement
in that class of devices denominated *“lad-
ders,” and particularly to that division of the
class known as “fire-ladders,” the object of
my present improvements being to simplify,
perfect, and cheapen the construction of ex-
tensible fire-ladders and enable the same to
perform more valuable and useful service
than heretofore; and the invention consists
in the construction, arrangement, and combi-
nation of parts, substantially as will be here-
inafter deseribed, and then more particularly
pointed out in the ensuing claims.

In the accompanying drawings, which
assist in more clearly defining and pointing
out the character of my present invention,
Figure 1is a perspective view of my improved
extensible fire-ladder. Fig. 2 is a horizontal
sectional plan view on the line « x of Fig. 1.
Fig. 3 is an enlarged detail side view of a
portion of the upper ladder. Tig.4 is asec-
tional end view at the top of the device. Fig.
5 is an enlarged detail side view of the upper
end of the upper ladder. Fig. 6 is a hori-
zontal cross-sectional plan on the line y v of
Fig. 1.

iike letters of reference designate corre-
sponding parts throughout ‘all the different
figures of the drawings. o

Myimproved fire-ladder consists, essentially,
of two main parts, one of which slides within
the other, so that the total length of the lad-
der may be made longer or shorter, as de-
sired. This total length will of course vary
with different ladders, and will depend upon
the length of each section. For instance, a
ladder having each of its sections or main
parts twenty-five feet long would when said
parts are extended form a ladder having a
length of fifty feet, and when the parts are

per ladder-section may slide.

closed obviously the length of the ladder
would be but twenty-five feet. .

The proportions and size of the mainlad-
der-sections, as well as of the other constit-
uent and incidental parts, may vary at the
pleasure of the constructer and user of the
ladder, and T am limited to no precise form
or size. '

The lower ladder-section consists of side
bars made hollow or with grooves to receive
the upper ladder-section when the two parts
are closed together. These side bars have
the side portions A'A, provided with the right-
angled flanges or sides ¢ «. By referring to
Fig. 2 the construction of these side bars will
be clearly seen, and it will be evident that
they afford guideways within which the up-
The said side
bars are connected together by means of a
series of parallel horizontal rounds A’, se-
cured to the outer faces of the flanges or sides
a a, as indicated.

The upper ladder-section is constructed
similarly to the lower ladder-section. Itlike-

wise has side bars composed of flat sides B B,.

which are provided with the sidesb b at right

angles thereto, so that these side bars are.
These side bars are’

three-gsided and hollow.
connected together by a parallel series of

horizontal rounds B3/, which are bolted or oth-.

erwise securely fastened to the flat sides B
B. (See Fig. 2.)

The upper ladder-section is located within
the lower ladder-section, so as to slide con-
veniently and smoothly therein, it being ar-
ranged, as shown, with the sides b b of the
side rails located contiguous to the sides A
A of the side bars of the lower ladder-sec-
tion, so that in reality it may be said that the
side bars of the lower section have a con-
struction the reverse of that of the side bars
of the upper ladder-section.

In order that the upper section may move
freely and quickly and that friction may be
avoided, I provide rollers located at suitable
distances apart.- .

The upper ladder-section is provided with
one series of rollers and the lowerladder-sec-
tion with another series of rollers.

C C C indicate the rollers with which the
lower ladder-section is provided. They are
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located in slots in the flanges or sides ¢ a on
the upper side of the ladder, supposing the
same to be in the inclined position of Fig. 1.
Said rollers C C have their spindles journaled
in suitable bearings formed on the top faces
of the sides a @, by which the rollers are car-
ried, and the peripheries of the rollers pro-
jected within the side bars, so as to be in
contact with the faces of the sides b b, be-
longing to the side bars of the upper ladder-
section. TFurthermore, said upper ladder-
section has its rollers D D D located in slots
in the lower sides 0 b, the spindles of said
rollers being held in suitable bearings on the
face of said sides b D, and the peripheries of
these rollers D D projecting through the
slots wherein the rollers are located, so as to
come into convenient contact with the lower
flanges or sides o ¢ of the side bars of the
lower ladder-section, all of which is clearly
represented in Fig. 2 of the drawings. By
this arrangement it will be seen that the up-
per ladder-section moves between these anti-
friction rollers, and henece the ladder is capa-
ble of being extended with ease and prompt-
ness.

The top cnds of the side bars of the lower
ladder -section are provided with dogs or
catches ¢ ¢, pivoted to said upper ends of the
side bars, as indicated in Fig. 3, and adapted
to enter notches ¢’ ¢/, located at convenient
distances apart on the face of the side bars
of the upper ladder; hence the upper ladder
is by means of these dogs held at any de-
sired point to which it may have been ex-
tended. In order to cause the dogs to en-
gage the upper ladder, it is simply neces-
sary to throw them intc engagement with
the notches or indentations just referred to.
These dogs are severally provided with a
spring consisting of a flat piece of steel of
suitable size and sirength, one end of which
is fastened to the side bars of the lower lad-
der. The other rests upon the dog at a suit-
able point near the end which engages with
the notches or indentations just referred to,
by means of which springs the dogs become
self-acting and enter into engagement with
the notches or indentations just referred to
by the force exerted by the steel springs. As
the ladder is extended, these dogs pass over
the notches with a sharp foreible click in-
duced by the steel springs, and as points of
the dogs engage with the notches or indenta-
tions the ladder is held firmly in position at
any point or degree of extension.

In order to extend the ladder and cause the
upper section thereof to ascend, I provide the
horizontal shaft E, located in bearingse e, af-
fixed to the side bars of thelower ladder-sec-
tion, said shaft being provided with the crank-
handles E? E? one at cach end of the shaft.
On the shaft E are two gears B E/,which en-
gage rack or toothed bars d d, seeured to the
edges of the upper ladder, as shown; or there
may be a single gear which engages a rack
or toothed bar secured at the middle of the

rounds of the upper ladder. Itis evident,
therefore, thatif the handles E*E? are grasped
and the shaft E rotated the gears or single
gear, as the case may be, being in mesh with
the toothed bars or bar, as the case may be,
will operate to lift or depress the upper lad-
der, as the case may be. In this manner the
upper ladder is easily extended fo the de-
sired limit, at which it is held as long as de-
sired by causing the aforesaid dogs to prop-
erly engage the upper ladder. In addition
to these dogs there is a ratchet-wheel on each
end of the shaft E,into which a dog or pawl
plays and assists the dogs ¢ ¢ in keeping the
ladder at the desired elevation and in pre-
venting it from slipping or falling, and in
holding it firmly in position at any point or
degree of extension. The last-named ratchet-
wheels are so arranged on the axle as not to
engage the dogs simultaneously, but alter-
nately.

The upper ladder is provided at its upper
end with a horizontal shafit I, journaled there-
in and carrying at eachend a wheel or roller
¥’ B’. These two wheels F’/ '/ are of con-
siderable size-—say, preferably, about a foot
or more in diameter—and they are capable of
revolution on the shaft If,which carries them.
These rollers are each formed with two sharp
peripheral edges, resembling in form some-
what two saucers placed face {o face. The
purpose of the sharp edges on the rollers is to
enable the ladder to be held firmly against
the wall which supports it, so that all slip-
ping thereof upon the wall may be prevented
and that it may have a tight and secure
grasp. Furthermore, the rollers or wheelsare
made of considerable diameter, so that they
may readily pass over projections on theside
of the house, such as window-sills and other
similar projecting parts. As the ladder is
being elevated and its upper end is mount-
ing along the side of the building, said end
might be abruptly brought in contact with
these projecting parts, and the same might
be damaged or the ladder might be injured
or impeded in its movement were it not for
the provision of these guide-rollers. They
permit the ladder to have an easy ascending
motion along the side of the building, so that
when projecting parts are encountered they
easily ride upon the same, and thus the up-
per end of the ladder is guided freely and
accurately toward the point of destination.
Ifurthermore, the top portion of the upper
ladder is provided with a platform J, which
is hinged to the side bars, as indicated in
Fig. 5, and which is supported by ropes jj,
fastened to the platform near its outer edge,
and fastened likewise to the side bars of the
upper ladder. This platform will be in a
substantially horizontal position when the
ladderis in position against the side of the
building, and it serves to enable the person
ascending the ladder to mount upon the roof
of the house more easily, and obviates the
difficulty of getting onto a roof after the up-
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per end of the ladder has been placed Dbe-
neath the cornice or eaves of the building.
The platform extends ont, say, about three
feet or so, and by its use the facility and ease
with which the action of the firemen or other
person may work are greatly enhanced.
Near the lower part of the lower ladder is
a drum or roller I, mounted on an axle I/,
turning in bearings 2 h, carried by the side
bars of the lower ladder, said axle I’ being

provided at one or both ends with a crank-

handle H? whereby it is manipulated. Said
shaft or axle I’ carries also a ratchet-wheel
1, which is engaged by a pawl 4’, pivoted to
one of the side bars. Around this drum or
roller I is wound a rope I, which runs up-
ward and passes around a grooved pulley G/,
carried by a shaft G, the ends of which are
journaled in bearings ¢ ¢ on the side bars of
the upper ladder near the upper end of these
bars. The rope I, after passing around this
grooved pulley or sheave, passes downward
behind the ladder, as indicated in Fig. 1.
This windlass-and -rope arrangement will
serve many valuable uses in connection with
the other parts of my improved fire-ladder.
By it objects may be lowered from the top of
the ladder without requiring the person to
carry them down by a descent upon the
rounds orsteps thereof. Itmay be used asan
elevatorto carry up tools or fire-extinguishers,
or anything else that may be required, or to
elevate a box into which children or infirm
people may be put and lowered to the ground.
In many ways it may be brought into useful
service.

P denotes a rod secured at its upper end
to the lower section of the ladder at a point
near.the upper end thereof. This rod P is
of a ¢onvenient length and size, consisting,
preferably, of gas-pipe of suitable size,
plugged with wood and provided at its lower
end, preferably, with a wrought-iron point.
It is designed as the ladder is raised to rest
at its lower end upon the ground, and to
gradually change its position, and thus keepit
from swaying at any point or degree of as-
cension.

K denotes the base of the ladder, consisting
of a suitable block, to which the ladder is at-
tached for use. 'This base is intended to be

carried on the front of a wagon used by the
fire department, or it may be used in the
streét, upon which to place the lower end of
the ladder when it is to be elevated.

Havingthus describedmy invention, whatI
claim as new, and desire to secure by Letters
Patent, is—

1. In a ladder, the combination of thelower
ladder-section having its side bars composed
of a flat side provided with right-angled sides,
the upper ladder-section having its side bars
located within the side bars of the lower lad-
der-section, and similarly constructed with
flat sides provided with right-angled sides,
said side barsof thetwo sections having their
recesses or cavities located toward each other,
and the devices for sliding the upper ladder-
section, and thus extending the length of the
ladder.

2. The combination of the lower ladder hav-
ing side bars consisting of flat sides provided
with sides at right angles thereto to form
grooves, theroundssecured to the right-angled
sides of said side bars, the upper ladder hav-
ing its side bars composed of flat sides pro-
vided with right-angled side, and the rounds
secured to said flat sides of the side bars, the
series of rollers arranged in the side bars of
the lower Iadder and in the side bars of the
upper ladder to give said upper ladder a free
and easy movement when being manipulated,
and the devices for manipulating the same,
as described. .

3. The combination of thelower ladder hav-
ing its side bars composed of sides provided
with right-angled pieces, the upper ladder
having its side bars composed of sides pro-
vided with right-angled pieces, said side bars
of the upper and lower ladders having their
grooves or recesses located toward each other,
the series of rollers arranged in the side bars
of the lower ladder and the series of rollers
arranged in the side bars of the upper lad-
der, the operating-shaft carrying gears en-
gaging toothed bars on the upper ladder, and
the dogs for holding the upper ladder in its
extended position, as specified.

4. The combination of the lowerladder with
its hollow side bars provided with a series of
rollers, the upper ladder with its hollow side
bars located within the side bars of the lower
ladder, and thus presenting its cavity or re-
cess opposite that of the lower ladder, and
similarly provided with a series of rollers,the
shaft with its gears engaging racks on the
sidebars of the upper ladder, the large guide-
wheel at the upper end of the upper ladder,
and the dogs for holding the upper ladder
when extended, as specified.

In testimony whereof Taffix my signature in
presence of two witnesses.

RICHARD S. ADLEY.

Witnesses:

RoBT. E. BUNKER,
JOSEPH A. HTANNA.
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