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UNITED STATES

PaTENT OFFICE.

ALEXANDER B. CAIRNES, OF SAN DIEGO, CALIFORNIA.

EXTENSION FIRE-LADDER AND TRUCK.

SPECIFICATION forming part of Letters Patent No. 545,648, dated September 3, 1895.
Application filed J: anua,rj 2,1895," Serial No. 533,609, (Nomodel)

To all whom it may concern:

Beitknown thatI, ALEXANDER B. CAIRNES,
a citizen of the United States, residing at San
Diego, county of San Diego, State of Califor-
nia, have invented an Improvement in Exten-

sion Fire-Ladders and Trucks; and I hereby

declare the following to be a full, clear, and
exact description of the same.

My invention relates to improvements in
extension-ladders and the trucks upon which
they aré conveyed, such as are usually em-
ployed by fire-departments.

It consists in certain details of construc-

tion, which will be more fully explained by

reference to the accompanying drawings, in
which— . .

Figure 1 is a side elevation of the truck,
showing the ladders partly raised and a
mechanism for raising them. Fig. 2 is a sec-
tion through the turn-table on the line y y of
Fig. 3. Fig.3is a planof the same. Fig. 4
is a detail section of the braces and connec-
tions. ' .

The object of my invention is to provide a
ladder which is capable of being raised to any
desired angle between the horizontal and per-
pendicular, and it may be extended to any
practicable. distance by means of two or more
supplemental ladders slidable upon the low-
ermost one, a mechanism by which they are
raised, extended, and turned about so as to
reach any point with relation to the original
position of the truck without changing the
ladder, and also means for more rapidly per-
forming these operations and steadying and
bracing the ladders after they have been
raised and turned to the desired position.

A is the frame of my apparatus, made of
sufficient length fo properly support the lad-
ders B, C, and D, which are carried and oper-
ated thereon. This frame is mounted upon
wheels E, properly arranged to turn to place
the truck whereveritis desired. Theladders
are preferably braced by truss-frames F,
which strengthen and steady them against vi-
bration. - The foot of the lowermost ladder is
pivoted to blocks G, which are slidable hori-
zontally in a guide H, so that when the lad-
ders are to be raised the sliding blocks will
movealong this guiding-track until the foot of
the ladder is brought upon the turn-table, as
will be hereinafter described.

In order to first raise the ladders from their
horizontal position to stand at such an angle
that they may be afterward brought to a
vertical position by the proper mechanism, 1
have shown vertical racks I, which are slid-
able in guides J, fixed upon the sides of the
truck-frame at a suitable-point with refer-
ence to_the foot of theladders when they are
lying flat. In the presentcase the racks and
guides are somewhat nearer to the front of
the frame and foot of the ladder than the

.rear.

K are pinions fixed upon a shaft suitably
journaled across the frame, and these pin-
ions engage the racks I. Upon the upper
ends of the racks I are forks or crotches L,
and when the racks are raised these crotches
engage stout projecting pins M upon the sides
of the ladder, and thus raise the ladder about
its foot as a fulerum-point until it stands at
a considerable angle with the horizontal, the
foot of the ladder moving back along the
guides. The pinion -shaft is operated by
means of a socket wrench or handle, which
is applicable to all the shafts that are to be
turned during the operation of setting the lad-
ders, and when the racks are raised they are
retained at any point by means of a pawl N,
which engages the teeth.

O is a shaft, having upon it drums o, about
which ropes or cables P are adapted to wind,
and also pawl and ratchet-wheels, as shown
at This drum-shaft is journaled upon a
turn-table Q, which is pivoted to turn ina
horizontal plane at the rear end of the truek-
frame. In its normal position this turn-table
is in line with the guides H, o that when the
foot of the ladder has been moved to the rear
to a sufficient distance to bring the foot of
the ladder to an approximately vertical posi-
tion the foot of the ladder will then be upon
the turn-table and clear of the stationary
tracks upon the main frame. The ropes or
cables P, which coil upon the drums of the
drum-shaft, have their opposite ends con-
nected with eyebolts suitably fixed to the
lower end of the ladder B or the movable
blocks G. After the racks I have been raised
and the rearend of the ladder partially raised
in this manner the socket-wrench is trans-
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ferred to the end of the shaft O, and by tarn-

ing this shaft and coiling the ropes P upon
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it the foot of the ladder is drawn toward the
rear, and finally transferred to the turn-table;
when the latter may be rotated so as to place
the ladders in any desired position. The
braces which hold the ladder while the foot

is thus being drawn toward the rear consist ;

of serews R, the upper ends of which are con-
nected with the pins M upon the sides of
the ladder. The screw-threaded portion of
these shafts enter long tubular sleeves S, and
these sleeves have upon their upper ends

nuts T, within which the screws are turn-:

able. The lowerends of the tubes S are piv-
oted to turn upon stout eyebolts U, which
enter corresponding sockets in the lower
ends of the tubes, and have nuts or collars v,
which prevent end motion, but allow the
tubes to turn freely about them. The bolts
U have eyes at the lower end, and these eyes
fit loosely upon a horizontal shaft V on the
rear end.of the turn-table, so that thé tabu-
lar shafts S may be raised ordepressed about
this shaft V, while being turnable upon their
own axis around the bolts TU.

To the foot of each of the tubular shafts 8
is fixed a pinion W, and upon the shaft V are
fixed corresponding bevel-gears a, which en-
gage with the bevel-pinions W, so that by
transferring the socket-wrench to the ‘end of
the shaft V the latter and the bevel-gears ¢
may be rotated and thus turn the tubes S.
This operation is not performed until after
the ladders have been raised into an essen-
tially vertical position by means of the-cables,
as before described, the screw-shafts R and
tubes S seérving up to this time as braces to
raise the ladders into that position, while the
foot of the ladders is being drawn rearwardly
until it arrives upon the turn-table. The
braces and ladders then being entirely upon
the turn-table, the angle of the ladders is regu-
lated to suit requirements by turning the
shaft V, and through the bevel-gears a and

- W _the tubes S are rotated, so that the nuts T
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will advance the screw-shafts R to lengthen
or shorten the braces and thusadjust the po-
sition of the ladders to the desired angle.
They may thus be moved from nearly forty-
five degrees on one side to beyond a perpen-
dicular on the other side, the screws being
right and left threaded. The turn-table Q
has a stout central king-bolt b, by which it is
united to a lower plate Q’, which is perma-

- nently fixed upon the truck-frame and serves
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as a bed about which the upper table Q is
turnable. The upper table has arms ¢, pro-
jecting to the rear, and theseserve as handles
by-which it may be turned around, so as to
place the ladders at any desired angle with
the position of the truck. This may be done
after the ladders are first raised into their
essentially vertical position, and the adjust-
ments by the screw-shaft R may be made after
theé ladders are turned to stand in the proper
direction, 50 as to allow them %o rest against
the building or other desired point of support.

545,643

When the ladders are in this position and
turned to some angle with the truck, I em-
ploy legs d, which are fixed in the extensions
cand adapted to rest upou the ground. These
legs serve to extend the base of the turn-table

70

and thus steady the apparatus when the lad- -

ders have been turned to an angle with the
truck-frame and relieve the frame. The lad-
ders may be extended after having been raised
tothe vertical position, asshown in my former
patent, No. 527,942, or in any other suitable
or desired manneér. ‘

Having thus deseribed my invention, what
I claim as new, and desire to secure by Letters
Patent, is— ‘

1. In an extension ladder, a wheeled truck
frame having guides extending horizontally
along it, a ladder adapted to normally lie in
a horizontal position on the truck frame, with
its foot 'end provided with blocks or travelers
adapted to engage and move upon the guides,
vertical guides on the sides of the truck frame
at a point between the opposite ends of the
ladder, when the latter is in its normal posi-
tion, rack bars movable in said guides and
supporting the ladder upon their upper ends
and pinions engaging the racks whereby the
latter are moved in vertical planes to lift the
ladder out of its normal horizontal position
toan inclined position to permit its being sub-
sequently moved into a vertical or approxi-
mately vertical position, substantially as de-
seribed. » -

2. In an extension ladder,a frame mounted
upon wheels having longitudinal guides upon
it, a ladder having blocks or travelers con-
neeted with its foot and movable in said
guides, a vertically moving rack by which
the ladders are raised to an inclined position
about said travelers, a drum shaft journaled
across the turn-table, ropes adapted to ‘coil
upon the drum having their opposite arms
connected with the foot of the ladder, and
braces having the lower ends fulerumed upon
the turn-table, and the upper ends connected
with the ladder at points above its base
whereby the moving of the foot of the ladder
along the guides will raise it into an approxi-
mately vertical position. ‘

3. In an extension laddér, the truck frame
having longitudinal guides, blocks or travel-
ers upon the foot of the ladder movable on
said guides, a means comprising vertically
movable rack bars at the sides of the truck
frame and engaging the ladder at points be-
tween its extremities for first raising the lad-
ders to an angle, winding drums and cables
extending therefrom to the foot of the lad-
ders and braces connected with the ladder so
as to raise it to a vertical position when the
foot is drawn toward the braces, a turn-table
pivoted upon theopposite portion of the trueck
frame having the winding drum shaft jour-
naled across the front end ‘of it, said table
having tongues ‘continuous with the guides
upon the main frame whereby the foot of the
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ladder may be transferred from the main
frame to the turn-table when it has been
raised to the vertical position.

4, In an extension ladder, a truck frame
having longitudinal guides, a ladder having
blocks or travelers at its lower end movable
upon said guides, a turn-table pivoted at the
opposite end of the frame having tracks
adapted to stand in line with the guides of
the main frame, a drum shaft journaled
across the turn-table, eables extending from
the drums to the foot of the ladder, a mech-
anism comprising vertically movable rack
bars engaging the.ladder at points between
its ends and pinions for actuating the bars
by which the ladder is first raised about said
blocks or travelers toan angle with the truck
frame, means for rotating the drum shaft so
that the foot of the ladder and its connected
blocks or travelers are drawn along the guides
and transferred therefrom to the turn-table,
braces fulerumed upon a shaft at one end,
having the other ends connected with the
ladder so as to raise it when the foot is moved
toward the turn-table, said braces consisting
of serew-shafts extending into tubularsleeves,
with nuts which advance the screw shaft in
either direction when the sleeves are rotated,
means for rotating the sleeves consisting of
bevel pinions fixed to their lower ends and

corresponding bevel gears fixed upon the shaft
journaled upon the turn-table, and engaging
the pinions, so that the rotation of the shaft
will turn the tubes, and thus advance the
screw shafts in either direction to lengthen
or shorten the braces and change the angle of
the ladder. _

5. In an extension ladder, a truck frame
having longitudinal guides, travelers con-
nected with the foot of the ladder and mov-
able on the guides, a turn-table pivoted to the
opposite end of the frame with braces at-
tached thereto and connected with the lad-
ders, winding dfums upon the turn-table and
ropes extending therefrom to the foot of the
ladder, whereby thelatter may be drawn upon
the turn-table and raised. by the braces into
a vertical position, said turn-table being revo-
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luble about its central king bolt so as to .

change the position of the ladders with refer-
ence to the truck after they have been trans-
forred to the turn-table, and extension arms

or braces extending from the turn-table to the

ground as herein described.
In witness whereof I have hereunto set my

hand. )
ALEXANDER B. CAIRNES.
Witnesses:
L. 0. Mix,
Jxo. P. BURT.
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