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T'o all whom & may _00?’10.9%“7?,,- o -
Be it known that I, Aronzo F. CrarLE, a

" -ladder sections and the truck Whéreby simul-
taneous shifting of the sections is effected.

citizen of the United States, residing at Aber- | Fig. 7 is a transverse section through one side

South Dakota, have invented a new and use-

{ul Extensible Ladder, of which the follow-

ing 1s a specification. S |
~ Thisinvention relates to extensible ladders

for use by firemen, the same being of that
character mounted upon portable trucks.
The object of the invention is to provide a

ladder consisting of a number of slidably con-

- nected sections, mechanism being provided

whereby the complete or partial extension of
the ladder can be quickly effected by causing

each ladder during the extending movement, |

to shift longitudinally relatively to the ad-

joining ladder, the shifting movement of all
‘the ladders occurring simultaneously and not

successively as heretofore.

- Another object is to provide the ladder
with trusses or braces and mechanism
whereby the same can be paid out or drawn
in during the extension or retraction respec-

A further object is to -Pfo‘?ide" a ladder

~ which can be adjusted to any desired angle

30

relative to the horizontal and locked in such

position, after which 1t can be swung so as to

extend 1 any desired direction relative to

the sides of the truck on which the ladder is |

- mounted. :
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- Another object is to provide an extensiblé
ladder which is compact, durable, and effi-
cient, can be readily transported and the

partsof which can notreadily get out of order.
~ With these and other objects in view the
invention consists of certain novel features of
~ construction and combinations of parts which
will be hereinafter more fully described and |

pointed out in the claim.
In the accompanying

drawings is shown

the preferred form of the invention.
In said drawings: Figure 1 is a side eleva-

tion of the ladder and showing the parts in

their normal positions. Fig. 2 is a front ele-
vation of the ladder and its truck, the parts

being shown in positions indicated in Fig. 1.

and showing the relative positions of the

truss arms. Fig. 6 is a diagrammatical view
showing the f]

Fig. 5 15 a

lateral displacement.
through one side of the rear portions of two
| adjoming ladder sections and showing one of

side of the machine.
‘showing the gearing for actuating the toothed
segment and the

with little effort.

of two adjoining ladder sections and showing

- Patented June 8, 1909.
- Application filed April 2, 1908. Serial No. 424,802. '
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the means employed for holding them against

Fig. 8 is a section

the upper guides of the ladder. Fig. 9 is an
enlarged section on line A—B, Fig. 1 and
showing a portion of the mechanism at one
Fig. 10 1s a detail view

winding drums of the appa-
ratus. | |
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Referring to the figures by characters of

‘reference, 1 designates the base of the ladder,

the same being mounted upon front and rear
trucks 2 and 3 respectively, each of which is

wheel supported and is mounted to rotate
relative to the base. A tongue 4 extends
from the truck 2 so that the draft animals

can be conveniently harnessed thereto while
the rear truck 3 is provided with suitable

means whereby it can be turned manually

for the purpose of assisting in steering the

- vehicle. This mechanism may consist of a
large gear 5 secured to the truck 3 and con-

centric with 1ts pivot, said gear meshing with

a smaller gear 6 secured to a shaft 7 carrying
‘a beveled gear 8. This beveled gear may be
| engaged by a beveled gear 9 on the end of a
steering shait 10, which extends upward
90

through a platform 11 on base 1 and has a

steering wheel 12 located directly in front of
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the seat 13 which 1s provided for the steers-

man. A supporting frame 14 is arranged
upon the base 1 adjacent its rear end and
constitutes the rear support for the ladder

when it is folded and in its normal position.

- Mounted on the base preferably near the

front thereof is a turntable 15 which is held
firmly upon a top plate or track 16 by means

of retaining lugs 17 which extend upward
and lap the turntable. It is of course to be
understood that any suitable devices may be
utilized for reducing friction between the

_ | turntable and the adjoining parts of the de-
Fig. 3 1s a rear elevation of the truck and of
the lowerportion of the ladder when extended
and raised. Fig. 4 is a plan view of the end
~ portion of the folded ladder. 5

transverse section through one of the ladders

vice so that said turntable can be operated
The rotation of the turn-
table may be effected in any desired manner

as by mounting a cog 18 upon a shaft 19 ex-

tending from one side of the base, said cog
meshing with a circular gear 20 formed upon
or secured to the turntable 15. The shaft 19

exible connections between the | may be provided with an angular outer end
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for engagement by a crank so that by rotat-
ing said shaft the turntftble can be partly or
entirely revolved.

Mounted upon the turntable 15 are pref-
erably two parallel upstanding frames 21
and connecting the upper portions of these
frames at the centers thereof is a pivot shaft
22 on which 1s mounted the lower ladder sec-
tion 23 which, when in normal position, rests
adjacent its rear end upon the supporting
frame 14. Two semi-circular racks 24 are

fastened to the sides of this ladder section 23
and are concentric-with shaft 22 and each of

these racks is engaged by a gear 25, said gears
being mounted on a shaft 2% jour naled in the
frames 21. A ratchet wheel 27 1s secured
to shaft 26 and is normally engaged by a

pawl 28 and a head 29 is formed at each end
of the shaft 26. These heads are designed to
be engaged by cranks 30 so that shaft 26 can

be rotated manually for the purpose of

actuating the racks 24 and thus SW]IIOIHD‘ the
ladder section 23 upwardly with shaft 22 as a
center. It will of course be apparent that
awl 28 and ratchet 27 will operate to lock
the ladder at any desired mmclination. It is
to be understood that a pawl and ratchet
may be located adjacent each end of shaft 26
1t desired.

The ladder may be formed of any destred
number of sections, and 1n the drawings five
of these sections ha,ve peen disclosed. The
lower section 23 1s pivotally mounted be-
tween the frames 21 as heretofore described
while the other sections 31, 32, 33 and 34 are

placed one upon the 0the1 as clearly indi-

cated in Figs. 1 and 6. These last men-
tioned ladder sections are slidably mounted
upon one another and 1n order that lateral
displacement of the sections relative to one
another may be prevented each ladder sec-
tion, with the exception of the section 23, is
prowded at 1ts lower end with an angular ex-
tension 35 which is bolted to each side there-
of and laps the outer face of the adjoining
ladder and then extends thereunder as shown

at 36. Iach extension 1s designed to slide
upon the ladder engaged thereby and as
a result the end portions of the ladders
are positively held against displacement al-
though capable of moving longitudinally rel-
ative to one another. The upper ends of all
of the sections with the exception of the top
section 34 are also provided with combined
guiding and retalning means consisting of
angular extensions 37 which are fastened to
sald ladder sections and slidably engage the
sections thereabove so as to prevent their lat-
eral displacement relative to one another,
although allowing independent lonﬂltudmal
movement of the sections. Kach ladder sec-
tion, except the section 34, has outwardly di-
verging truss arms 38 connected to the sides

thereof at their upper ends and the outer

ends of these arms are provided with eyes 39

of the cables are fastened in s

923,815

for the reception of bracing cables 40 and 41.

The cables 40 extend Ioosoly through the
eyes of the downwardly extending arms of
the ladder sections while the cables 41 extend
loosely through the eyes of the upwardly ex-
tending arms 38. One set of cables extends
along each side of the ladder sections and all
any preierred
manner to the upper end of the Tadder sec-
tion 34, as indicated at 42. The cables 41
and 42 at each side of the ladder extend for-
wardly over sheaves 43 and 44 mounted upon
one of the frames 21 and are then extended

1 opposite directions and over sheaves 45

and 46 from which they are carried down-
ward and are secured to opposite end por-
tions of a drum 47. This drum is secured to
a shaft 48 whieh 1s journaled in the frame 21
and has a gear 49 thercon meshing with a
gear 50 on a shalt 51. This shalt is jour-
naled in suitable hearings on frame 21 and
has a gear 52 meshing with a heveled oear H3
which is keyed or otherwise fastened to a
shalt 54 extending transversely of the ma-
chine and ]omna]ed upon the two frames 21.
1t 1s of course to be understood that two
drums 47 are provided, one being used for
the cables 40 and 41 at each side of the lad-
der and each of these drums is provided with
1ts own set of gears and shafts such as herein-
before (lescnbed the mechanisms of both
drums being actuated from the shaft 54.
Secured on the shaft 54 is a ~spool 55 and
one or more ratchet w hoo]q 56 are also se-
cured to this shaft and each 1s normally en-
gaged by a pawl 57 whereby rotation of the
mechanism in one (uectmn may he pre-
vented. HKach end of shaft 54 1s preferably
provided with a head 58 designed 1o he en-
caged by the crank 30. Secured to the s spool
55 are tLwo hoisting cables 59 which extend
rearwardly and over pulleys 60 on the upper
ends of the sides of ladder section 23 and
then extend forward and are secured to the
lower end of the ladder section 31, as indi-
cated at 61. Another set of cables 62 1s
fastened to the lower end of the ladder sec-
tion 23 and extends rearwardly and over
pulleys 63 upon the upper end of ladder sec-
tion 31, sald cables then extending forward
or downward and heing fastened to the lad-
der section 32, as indicated at 64. Cables
65 are fastened to the lower end of section 31
and extend rearwardly and over pulleys 66
on the upper end of ladder section 32 and
then extend forward and are secured to the

ladder section 33 near the lower end thereof

as shown at 67. Another set of cables 68 is
fastened to the lower end of ladder section
32 and extends rearwardly and over pulleys
69 at the upper end of ladder scetion 33 and
are then brought forward and secured to the
lower portlons of the ladder section 34 as in-
dicated at 70. With this arrangement of

cables 1t will be apparent that when cables

70
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59 are wound on .di'u;m'SS;they will pull the | longitudinally. When thé-ladd-ei' has been
ladder section 31 longitudinally upon the

section 23 and the pulleys 63 on section 31
will push against the cables 62 so as to pro-

duce a simultaneously longitudinal move-
ment of the ladder section 32 relative to sec-

tion 31. The pulleys 66 on section 32 will
thus be forced against the cables 65 and

cause longitudinal movement of section 33
relative to section 32 and at the same time

the pulleys 69 on section 33 will push against
the cables 68 and cause the top section 34 to
shift longitudinally upon section 33. It will

be seen therefore that in the time which
would ordinarily be occupied in extending

one ladder section all of the ladder sections
are pushed outwardly, thus resulting in the
- rapid extension of the ladder. o

20

Inasmuch as the spool 55 and the drum 47
rotate simultaneously because of the gearing

connecting them it will be apparent that

- while the ladder sections are being extended

~ the bracing cables will be unwound and the

25

ladder as extended will be provided with four

of these cables held taut and extending

- through the diverging truss arms 38.

30

As heretofore stated the normal positions

of the parts have been indicated in Fig. 1.
When it is desired to use the ladder a crank |
is placed in engagement with shaft 26 which,

when rotated, will cause the racks 24 to work

- upon either pivot shaft 22 and swing the col-

- adjustment has been effected shatt 54 1s ro-

tated so as to wind the cables 59 on spool 55
40

lapsed ladder to any desired angle relative to |

the horizontal, after which shaft 26 can be
locked by means of the pawl 28 and ratchet

27. 'Theladder can then be turned by means

of shaft 19 and gears 18 and 20. As soon as

and unwind the cables 40 and 41 from drums

47. The ladder 28 will therefore be simul- |

taneously shifted longitudinally and the

~ bracing cables will be paid out at such a speed

45

as to remain taut during the shifting of the
ladders and thus, in conjunction with arms |
38, act as a truss to strengthen the ladder ! N

extended to the desired length 1t can be se-
cured by placing pawl 57 in engagement with

ratchet 56. To collapse the ladder the pawl

50

57 is disengaged from ratchet 56 and the ro-

tation of the mechanism 1s reversed so that
‘the cables 59 will be unwound from spool 55
‘and the cables 40 and 41 will be wound on

drums 47. When the ladder sections have
been wholly collapsed they can be swung
downward by actuating shaft 26, gears25 and
racks 24. This, of course, 1s not done until

upon the frame 14. ' . _
It will be seen that by constructing the

ladder in the manner herein described the

55

after the turntable has been shifted so that .
‘when the sections are lowered they will rest

60

extension thereof can be speedily accom- '

plished because all of the sections can be

shifted for their entire lengths in the time

which would ordinarily be required for shift-

ing a single ladder section ina construction

65

wherein a step by step extension of the sec-

tions is effected. 1t 1is to be understood that

motor may be placed upon the base 1 for
driving the mechanism. |
What is claimed 1s:

70
means other than cranks may be utilized for
rotating the shatts. Forexample, a suitable

75

The combination with a frame; of a ladder

pivotally mounted upon the frame and con- |

sisting of superposed slidably connected sec-
tions, means for simultaneously shifting all

| of the sections longitudinally, diverging arms
- at each side of each section, separate tension

80

devices extending through the arms at the

sides of the sections, and means operated by
the extension of the ladder for paying out the
tension devices. | '

In testimony that I claim the foregoing as

in the presence of two witnesses.

. - ALONZO F. CRALLE.
‘Witnesses: | _ '

' F. G. HUNTINGTON,

Lucy L. STEELE.
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‘my own, I have hereto affixed my signature '
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