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This invention relates to new and useful
improvements in ladders, and particularly
to extension ladders.

The principal object of the invention is to
provide an extension ladder which is adapted
to be supported on a vehicle, whereby to per-
mit use of the ladder at places where there
are no objects against which to rest the up-
per end of the ladder, such as telephone or
telegraph wires, between the poles.

Another object is to provide a device of
this character which is adapted to be used
on either side of the vehicle, or at the rear
thereof, ‘

Another object is to provide novel and im-
proved means for changing the angle of in-
clination of the ladder, when the same is in
extended position.

Another object is to provide novel and im-

proved means for bracing the extended lad-
der.
- Other objects and advantages will be ap-
parent from the following description when
taken in connection with the accompanying
drawings. ’

In the drawings:

Figure 1 is a side elevation of the device
in extended position, the end-gate of the ve-
hicle being removed to show the carriage or
support of the ladder. :
© Figure 2 is a top plan view of the same.

Figure 3 is an enlarged vertical transverse
sectional view on the line 3—3 of Figure 2.

Figure 4 is a vertical sectional detail view
on the line 4—4 of Figure 2.

Figure 5 is an enlarged vertical sectional
view on the line 5—5 of Figure 2.

Referring particularly to the accompany-
ing drawings, 10 represents the bottom, and
11 the sides of the box of an automobile
truck, in connection with which the present
invention is adapted for use. Formed in the
bottom 10, transversely alined with respect
to the vehicle, are the openings 12, to which
reference will be made later herein.

Disposed in parallel relation are two chan-
nel members 13, the channels of which are
directed -inwardly toward each other, and
pivoted on the outer end of each of said
members is an upwardly curved strip 14,
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such strip being secured to the lower end of
one of the side rails 15, of the lowermost
section 16, of the extension ladder 17. Ex-
tending between the inner ends of the chan-
nel members, and having its ends bent at &5
right angles, and disposed in the said chan-
nels, is a bar 18, and on the outer face of
each of said members 13, is the upper end of
a leg 19, bolts or rivets 20 being disposed
through the said parts, whereby to form a 6o
rigid frame end. The lower ends of the
legs 19 receive the ends of a transverse axle
21, and disposed over the axle is an inverted
U-shaped plate 22. Disposed through the in-
termediate opening 12, of the bottom of the 65
vehicle box, is a large bolt 23, the lower end
of which has & coil spring 24, bearing against
the lower face of said bottom, and having the
washer 25, and nut 26 thereon. The upper
end- of this bolt is provided with an eye 27, 70
which is disposed between the intermediate
portions of the sides of the plate 22, which
alines with transverse openings in said plate
to receive a securing bolt 28 therethrough,
whereby said frame end is properly held in 78
place. On each end of the axle 21 is & wheel
217, which is adapted to run on the bottom 10,
so that the support may be rotated to pro-
ject from either side, or from the rear of the
box of the vehicle.

Disposed transversely of the support, and
having its ends j in the members 13,
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is a shaft 29, on which is secured the sprocket
wheel 80, and supported in said members 13,

at a suitable distance outwardly of the shaft 85
29, is a second shaft 81. Trained around the
sald sprocket wheel, and the second shaft 31,

is a sprocket chain 32. On one end of the
shaft 31 is a crank handle 33, by means of
which the shafts may be rotated. Slidable in 90
the channels of the members 13 is a frame 387,
which includes a transverse bar 34, the ends

of which are bent into angular U-shape, as

at 35, for slidable movement in the channels

of the members 18. Disposed through the 96
frame, and a link of the chain 32, is bolt 32"
whereby to couple the frame to the chain,
and permit movement of the frame, Iongi-
tudinally of the members 18, upon rotation

of the crank handle, for a purpose t6 be set 100
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forth later herein. The ends 35 are formed
with the studs 36, which are received in the
eyes 37, on the lower ends of the brace rods
38, said studs having openings to receive the
cotter pins 39, for holding the said eyes
thereon. The other ends of the brace rods
38 are loosely connected with the upper ends
of the side rails of the lowermost of the lad-
der sections, so that a rigid triangular con-
struction is formed between the braces 38,
the members 13, and the said ladder section.
In the upper webs, only, of the channel mem-
bers 13, adjacent the inner ends thereof, are
alining openings 39, which are adapted to
receive the pins 40, for holding the frame 33’
against sliding in the channels, while the de-
vice is in operation. Suitable guy ropes 41
are connected to the upper portion of an up-
per ladder section, and are wound on a drum
49, carried by the opposite side of the auto-
mobile, a pulley 43 being carried by the for-
ward end of one side of the automobile, and
a rearwardly extending, removable arm 44,
carried by the rear of the automobile, and
carrying a pulley 45, serving to guide the
windable ends of the guy ropes, so that they
may be drawn taut, to maintain the extended
ladder against side play.

Tt will be noted that the upper ends of the
legs 19 are provided with extra sets of open-
ings 207, so that the support may be adjust-
ed as to its height. Connected to the upper
end portions of the side rails 15, of the lower
ladder section 16, are the extensible legs or
props 46, said legs or props being adapted
to be swung inwardly and engaged with the
adjacent ends of the double keepers 47, car-
ried by said side rails.

From the foregoing it will be seen that the
outer ends of the members 13 support the
bottom of the entire ladder structure ; that the
brace rods 38 hold the structure against out-
ward movement ; that the props 46, cooperate
with said brace rods, to hold the ladder up
under the weight of the workman ; while the
guy ropes maintain the structure against
Iateral swaying movement. Thus the struc-
ture is held in a rigid condition, except for
the fact that a certain amount of resiliency
is permitted through the action of the coil
spring 24, on the bolt 23.

Upon rotating the crank handle 33, the
chain 32, acting through the medium of the
bolt 32”, slides the frame 33’ longitudinally of
the channel members 18, whereby to move
the lower ends of the brace rods 38 inwardly
or outwardly, so as to vary the inclination of
the extension ladder structure. ‘

To fold the device for transportation, the
ladder structure is first collapsed, the lower
ends of the brace rods 38 detached from the
studs 36, and swung into engagement with
the other of the keepers 47, carried by the
lower ladder section after which the folded
or collapsed ladder structure is folded down
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on the members 13. The legs or props 46
are collapsed and secured in the keepers 47,
on the lower ladder section. The guy ropes
are detached from the ladder and wound on
the drum, after which the operator swings
the ladder and its support around so that it
extends over the end-gate of the automobile.
The vehicle can then proceed to the next point
of use, where the ladder can be erected, as
before, in a very short time.

It will also be noted that the king bolt 23
may be disposed in any one of the openings
12, ‘whereby- to position the ladder support in
different positions of the vehicle, with respect
to the transverse dimension of the body, so
that the ladder structure may be erected in
proper position to the work. :

Tt is sometimes found necessary to increase
the height of the ladder structure, even after
the same has been extended to its full height,
or to drop the ladder to a lower level. To
provide for these contingencies, I have the re-
movable sections 48 and 49, in the respective
sides 11, of the vehicle box. Ordinarily the
carriage rests on the upper edge of the side
11, but when it is desired to lower the car-
riage, I remove the section 48, thereby per-
mitting the carriage to rest on the upper edge
of the bottom wail of the opening formed

by the removal of such section. In the event -

that the carriage is to be raised above the
level of the side 11, I remove the section 49,
and place the same on the upper edge of the
section 48, so that the lower ends of the
strips 50 and 51, carried by this section 49,
straddle the said edge of the section 48. The
members 13 are then permitted to rest on the
upper edge of the section 49, whereby the
carriage will extend outwardly from a great-
er elevation than before. )

When it becomes necessary to move the
ladder to a point farther along the road, for
operation upon another portion of the tele-
phone, or like wires, the operator folds the
props 46, and engages them with the keepers
47, and rotates the crank handle 33, so as to
draw the ladder to a more nearly vertical
position, after which the vehicle may be pro-
pelled along the road. When the point is
reached, the operator simply swings out the
props 46, and swings the ladder to the proper
inclination so that said ladder rests against
the props, which latter are engaged in the
ground. '

What is claimed is:

1. The combination with a vehicle having
a bottom and a side, of a support, means for
resiliently and rotatably attaching said sup-
port to the said bottom and arranged to Ee
swung over and rest on said side, an exten-
sion ladder structure pivotally carried by the
outer end of said support, said support hav-
ing wheels bearing on said bottom whereby to
permit the support to be rotated to extend to
the other side or rear of the vehicle, and
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bracing and guying means between the ladder
structure and said support.

2. The combination with a vehicle box and
a ladder structure, said vehicle box including
sides and a bottom having an opening, of a
wheeled carriage on said bottom arranged to
extend over a side and support said ladder
structure, a bolt disposed through said open-
ing and having one end engaged with the car-
riage above said bottom, and a spring on the
bolt between said bottom and the lower end
of said bolt for maintaining the wheels of
said carriage engaged with said bottom and
said carriage engaged with said side.

3. The combination with a vehicle box and
a ladder structure, said vehicle box including
sides and a bottom, of a spring held wheeled
carriage on said bottom arranged to extend
across a side of the box and support said
ladder structure on its outer end, a frame
slidable in said carriage, braces between the
frame and ladder structure, transverse shafts
in the carriage, means for rotating one of the
shafts, and means trained around said shafts
and having connection with said frame for
moving the latter, upon rotation of said shaft,
whereby to vary the inclination of the ladder
structure. ,

4. The combination with a support, of a
carriage mounted on the support and carry-
ing a ladder structure, yieldable means be-
tween the carriage and support, said carriage
including channeled side members, a frame
slidable within the channeled members, brace
members connected to the frame and ladder
structure, transverse shafts in the carriage
each having a sprocket wheel, a chain en-
gaged around said sprocket wheels, connec-
tions between the chain and said frame, and
means for rotating one of said shafts, where-
by to move the frame and braces to change
the inclination of the ladder structure.

5. The combination with a vehicle box and
a ladder structure, of a carriage, means for
rotatably supporting said carriage in the box,
and pivotally supporting the ladder structure
on its outer end, the ladder structure being
adapted to be swung upon the carriage from
a horizontal position to an approximately
vertical position, the carriage being rotatable
for projection from either side or rear of the
vehicle box, and yieldable means between the
carriage and the box for maintaining the
former in contact with the latter.

6. The combination with a vehicle box and
a collapsible ladder structure, of a carriage,
means for rotatably mounting said carriage
in the box, said carriage being adapted to pro-
ject over a side of said box, yieldable means
between the carriage and box, said carriage
having the ladder structure pivotally sup-
ported on its outer end for swinging move-
ment, from a horizontal position to an ap-
proximately vertical position, a member
longitudinally slidable on said carriage, brace
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means between the said member and said
ladder structure, and means for moving the
said member whereby to shift the brace means
and thereby vary the inclination of the ladder
structure when extended.

7. An extension ladder support comprising
a carriage, means for rotatably mounting

70

said carriage on a vehicle, yieldable means .

between the carriage and the vehicle, a ladder
pivotally mounted on the carriage for move-
ment into and out of a horizontal position and
an approximately vertical position with re-
spect thereto, a frame slidably mounted on
the carriage, braces between the ladder and
the frame, and means for moving the frame
whereby to vary the inclination of the ladder.

In testimony whereof, T affix my signature.

JAMES C. ADAMS.
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