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1o wll whom it may concern:

Be 1t known that I, Tmomas Haines, a
citizen of the United States, and a resident of
the city of St. Louis and State of Missouri,
have invented a new and useful Improve-
ment 1 Truck-Ladders, of which the follow-
Ing 1s a specification.

My invention relates to truck ladders, and
especially to truck ladders for fire depart-
ment service; and it has for its principal ob-
Jects to facilitate the raising and lowering of
the ladder; to hold said ladder in its elevated
position; and other objects hereinafter more
fully appearing.

My Invention consists in the parts and in

the arrangements and combinations of parts
hereinafter described and claimed.

In the accompanying drawings, which
form part of this specification, and wherein
like symbols refer to like parts wherever they
occur, Kigure 1 1s a si£e elevation of the
truck ladder; Fig. 2 is a plan view thereof:

Iig. 3 1s an enlarged sectional view of a por-

tion of the elevating mechanism; Fig. 4'is a
plan detail view of the hoisting cable and
piston connection; Fig. 5 is a vertical section
of the forward part of the truck on line 5—5
of Fig. 2 with the ladder in its normally low-
ered position; Fig. 6 is a vertical section of
the forward part of the truck on line 5—5 of
Ifig. 2 with the ladder in its elevated position;
Kig. 7 1s a front end elevation of the truck
ladder; Fig. 8 is an enlarged detail view show-
ing the ladder holding mechanism in eleva-
tion; Kig. 91s a detail view showing a portion
of the ladder holding mechanism in side ele-
vation; Fig. 10 1s a detail view of one of the
operating cranks.

Upon the forward part of a wheeled truck
1 1s mounted a base plate 2 on which is pLV-
otally mounted a turntable 3. Two upright
frames 4 are secured on the turntable and
constitute supports for a horizontal axle 5
_ pivotally mounted a main
section 6 of the ladder and the two main lift-
ing booms 7 therefor. Said axle is further
supported at its ends by means of braces 8.

Mounted 1n suitable journal bearings pro-
vided therefor on the upright frames 1s a
main winding shaft 9, which is equipped at
1ts ends with hand levers or cranks 10 for ac-
tuating. Upon the main shaft, is a pinion 11
which meshes with a gear 12 upon a shaft
13 which 1s journaled in bearings provided
therefor on the upright frames 4. The shaft
13 has a ratchet wheel 14 fixed thereon in po-

!
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sition for a pawl 15 loosely mounted on the
main shaft to engage with. Said shaft 13 is
also provided at each end with winding
drums or sheaves 16. These winding drums 6o
have cables 17 fastened to their hubs, and
the groove or space between the end shoul-

ders of each drum is approximately equal to

the diameter of the cable. In consequence
of this arrangement,.the effective diameter 6z
of the drum increases with each turn thereof
for the purpose hereinafter stated. The ca-
bles respectively pass over pulleys 18 that
are journaled in downwardly extending arms
mounted on the main lifting booms forward 7o
of their axle; and thence said cables extend,
respectively, through said lifting booms 7,
which are tubular, and are secured at their
other ends to links 19 mounted in said booms,
respectively. In order to provide for the yj
mounting of said links 19 each of the main
litting booms 1is slotted lengthwise, and
through each slot extends the arm 20 upon
which the link is pivotally mounted.

The arms are respectively mounted on the 8o
ends of secondary lifting booms 21 whose
forward ends are pivotally connected to the

‘upright frames, respectively, on the. turn-

table. In order to secure the greatest lever-
age action, the point of conmnection of the 8j
secondary lifting booms to the turn table
should be distant as far as practicable from
the point at which the main lifting booms are
pivoted thereon. For this reason, the main
lifting booms are pivoted at the upper por- go
tion of the upright frame and the secondary
booms are pivoted at the bottom of said
frame. '

- In order to give stability to the ladder
when in 1ts elevated position, the axle upon gs
which it 1s mounted is preferably arranged
above the center of the turntable, the booms
bemg connected to the rearmost portion of
the upright frames.

In order to gain leverage, the main lifting 100
booms have downwardly projecting arms 22
which constitute their connection to the
main axle: And the front ends of said booms
extend forwardly of the main axle. The
winding drums are so located that in the ros
initial lowered position of the ladder, the
lime of pull will make a high angle to the line
extending through the main axle and the
aX1s ot the pulley 18, and so that such angle
will Increase to a right angle in the early rro
stage of lifting said ladder. |

In order to secure the ladder at such eleva-
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tion as may be desired, the downturned

“arms by which the booms are mounted on
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the axle are extended downwardly past the
axle and are provided with perforated hubs.
Through each of these hubs extends a bolt 23

‘headed at one end and screw-threaded at the
The portion near the head of the

other end. _
bolt is flattened and fits in a slot 24 provided
therefor in the upright frame, said slot being

a circular arc having the axle for a center.’

Upon the projecting screw-threaded end of
the bolt is a large handwheel 33 screw-
threaded to engage therewith. When 1t 1s
desired to fasten the ladder at any position,
the hand wheel is screwed home to firmly

clamp the downturned arm to the frame.

When 1t is desired to change the adjustment
of the ladder, the hand wheel 1s unscrewed. .
Each of the links 19 is secured to a sliding
member 25 arranged inside of the tubular
boom and mounted on the end of a piston
rod 26. The piston head 27 works 1n an

elongated cylinder 34 mounted on and 1n

alinement with the tubular boom. This

elongated cylinder has an air-admission port

near its rearmost or outermost end, and into
this port leads a pressure pipe 28 which 1s ar-
ranged alongside of the boom and at 1ts for-

ward end communicates by means of a flexi-

ble hose 29 with an air storage tank 30 lo-
cated on the turntable. Communication

from the air tank to the cylinder 1s con-

trolled by means of a turncock 31, or other
suitable valve. :
One or more cross-pleces 32 are mounted on

and’ connect together the rear ends of the

main lifting booms and brackets are mount-
ed on and secure the ends of the cylindrical
extensions of said main booms to the main
section of the ladder. The cross-pieces con-
stitute a ecradle upon which rests the main
section of the ladder.

The operation of the construction thus far
described is as follows: Normally the parts
are in the lowered position, as shown in full
lines in Fig. 1. In order to raise the ladder
by air pressure the turncock 31 is opened,
whereupon air from the pressure tank passes
through the pipe 28 and enters the outer or
rear end of the cylinders. The pressure of
the air thus admitted into the cylinders 1s

transmitted through their respective pistons
and piston rods to the links which are pivot-

ally secured to the secondary booms, and the
pressure thus exerted swings sald secondary

‘booms upwardly and with them the ladder
which is thus raised to the desired position.

In order to raise the ladder by manual power,
the operator exerts his force upon the hand-
crank, and this force 1s transmitted through
the pinion on the crank shaft and through
the gear which meshes therewith to the shatt
of the winding drums, and thence through
the cables thereon to the said links 19. In
the initial position of the parts, the ellective

855_,'7’71

radiias of the winding drum is small in com-
parison with the gear wheel on the drum

shatt, in consequence of which the maximum

power1s applied at the beginning of the opera-
tion. As the hfting movement progresses,

the effective radius of the drum isinecreased by

the thickness of the cable, so that the velocity
of the lifting movement progressively in-
creases with a corresponding decrease, how-
ever, of the force applied to the link 19. In
the initial position of the parts, the cables ex-
ert a leverage action tending to lift the main
boom. This leverage action is due to the
arrangement of the pulleys forward of the
main .axle; and by reason of the fact that
such pulleys are located above the main
axle, the leverage continues through a con-
siderable angular movement of the lifting
operation. During the elevation of the main
booms, the clamping bolt travels along in

70
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the circular arc provided therefor on the up- -

right frames; and when the booms have ar-
rived at the desired postion, the hand wheels
33 are turned to firmly clamp the depending
arms of said booms to their respective side
frames. The pawl 15 on the main shaft co-
operates with the ratchet to prevent unin-
tentional lowering of the ladder. In order
to prevent the sudden lowering of the lad-
der, the rear or outermost portion of each of
the cylinders is provided with a strong hel-
ical spring 35 which abuts at one end against
the piston and at its other end agamst a
bearmmg plate 36 provided therefor at. the
rear end of the cylinder. The position of
this bearing plate or backstop 1s made ad-
justable by means of a serew-bolt 37 which
works in a threaded hole provided therefor

Qo
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in the head of the cylinder and which 1s

manipulated by means of a hand wheel 38
on 1ts outer end. |

In order that the driver’s seat 39 may be
out of the way when the ladder is in a raised
position, two downwardly projecting arms
40 are rigidly secured to the forward end of
the main section and pivotally connected to
the rear of the seat. To the front portion of
the seat are pivotally secured links 41 which
are pivotally mounted on the main shatt 9.
These links are of such length as to maintain
the seat in a substantially horizontal posi-
tion when the ladder is in its normal lowered
position. When the ladder 1s raised, the
arms move downwardly and inwardly about
the axle 5, carrying the seat inwardly with
them. |

The foot rest 42 is also arranged to be
placed out of the way.
otally mounted on the turn-table and is held
in normal position by a link 43. This link

s
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Said foot rest is piv-

125

is pivotally attached to the foot rest at one

end and has a hook or loop at its other end.
The link rests upon the shatt 9, whereby 1t

1s free to slide thereon rearwardly but hasits

forward movement limited by the engage-
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ment of the hook with said shaft; and 1n this | ing a sliding connection, means for shifting

forward position, the link serves as a tie to

hold said foot rest in proper position.

The hub of the hand crank, which 1s ar-
ranged to shide on the shaft 9, has its outer
end portion formed into a toothed clutch
member adapted to engage a counterpart
consisting of a toothed sleeve 44 fixed on the
end of the shaft. The hub is provided with
a spring-pressed pin 45 adapted to it 1nto a
circumferential greove provided therefor m
the shaft 9 at the point occupied by the pin
when the clutch members are interlocked;
in consequence of which arrangement the
hub is locked against accidental cisengage-
ment. The lochmo pin has a prmectmﬂ PoT-
tion arranged for 111an1pula,tlon By pull-
ing out the spring pin, the hand crank is free
to be shifted inwardly on the shaft and be
moved out of the way when the ladder-actu-
ating mechanisin is not in use. .

The ladder is composed of a main section
and one or more extension sections mounted
thereon; and in other respects the truck lad-
der is provided with the usual equipment.

Obviously, my device admits of divers
modifications without departing from my
invention, and I do not wish to be restricted
to the specific construction hereinbetore de-
seribed.

What I ciaim as my invention and desire

'to secure bT lietters Patent is:

A truck ladder comprising a truck, a
tur ntable mounted thereon, a ladder ‘md
main and secondary hiting booms pivotally
mounted on said turnmble said booms hav-
ing a sliding connection, and means for shift-
g said blldmﬂ' connecuon sald means com-
prising Cvlmderb mounted at the ends of the
main booms and connected with a source of
pressure and having pistons connected to
ald sliding connection.

2. A truck ladder comprising a truck, a
ladder and main and secondary lifting booms
P ivotally mounted thereon, said booms hav-

ing a :;Ldlnﬂ' connection, means for shifting

saxl mdmfr connection comprising a cabie
connected to said sliding connection, and an
opﬂl ating means for said cable, mounted on

atd tl"ll(']x, and additional means for shafting
l.ﬂud connection comprising cylinders mount-
ed on said main lifting boom and connected
with a source of pressure and having pistons
(*011119@*@(1 to said shiding connectmn

3. A truck ladder comprising a truck, a
hddel pwottﬂlv mounted thereon, means for
raisine and lowering said ladder and a shift-
able seat - J*um]h* mounted on said truck
and secur ed to said ladder whereby when said
ladder is raised, said seat is moved behind
t-he lacdder.

A truek ladder comprising a truohi a

lmldm and main and secondary hiting booms

said sliding connectlon said means COMPris-

ing cyl linders mounted on said ladder and
connecte(, with a source of pressure, pistons
connected to said sliding connection and
])I‘Blf?'b arranged within smﬂ cylinders.

A truek ladder comprising a truck, side
fmmes mounted on sald truck, a structure -
ciuding a iadder pivotally mounted on said
side irmnes means for raisine and lowering
said pwotal structure, arms ﬁxediy secured
to said pivotal structure, and clamps for re-
leasably holding said arms tosaid side {rames,
W 1ereby said pwotal structure can be se-

cu I‘ed in its elevated position,

A truck ladder comprising a {ruck; a
,lmlder pwotaﬂv mounted on said truck, a
main iifting boom secured to said Iadder A
secondary hitmﬂ' boom having a shding con-
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nection with smd main J_qumﬂ* boom, means

for moving said shding connect*on 8 COM-
pression S])I']HG‘ carried by sald main boom
and adapted to exert pressure upon said slid-
ing connection, and an adjustable abutment
for said Spring.

7. A truck ladder comprising a truck, a
ladder pivotally mounted on said truck, a
main lifting boom secured to said ladder, a
secondary hftmu‘ boom, a sliding member on
said main hif tmﬂ* boom and ha,vmn' a pivotal
connection mth sald secondary Iz ttmcr boom,
means for moving said shding member said
means comprising a eylinder havmrr commu-
nication with a source of pressure, a piston i
said cylinder, said piston being connected to
said slidine member, a compression spring
between said piston and an adjustable abut-
ment in said cylinder, and an adjusting screw
for said abutment extendmﬂ' to the outside of
said cylinder, whereby the tension of said
spring may be varied. ,

8. A truck ladder comprising a truck, a
frame mounted on said truck, a iadder
pivotally mounted on said frame, a tubular
main lifting boom secured to said ladder
and having an arm near one end, said arm
being pwotally secured to said frame with
1ts pwot in axial alinement with the pivot

of said ladder, a pulley mounted at the end

of said main boom forward of its. pivot, a

secondary lifting boom pivotally 1 ounted
on said frame, a sliding member mounted
in said tubclar main 1rame said sliding
member having a pivotal connection with
the outer end of said secondary boom, a
cable having one end secured to said sliding
member, and passing over said pulley at
the forward end of said main boom, and
having 1ts opposite end secured to a wind-
Ing drom beneath said pulley, and means for
0peratmﬂ' sald drum. -

A trock ladder comprising a truck, and
a ]adder o tobular maimn hifting hoom con-

pivotally mounted thereon, salid hooms hav- | nected to said ladder, and a sec'ondary hft-

go
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ing boom, said ladder and said lifting booms

“being pivotally mounted on said truck, and

sald tubular main boom being longitudinally

‘slotted and having a slidable member
having

therein, and said secondary boom
a pivotal conmection with said slidable
member, and means to move said shdable
member to raise and lower said ladder.

10. A truck ladder comprising a truck, a

turntable mounted on said truck, a ladder,

a tubwar mam hfting boom pivotally

mounted on said turntable and connected
to said ladder, a secondary lifting boom
pivotally mounted on said turntable, said

tubular main boom having a longitudinal-

siot formed therein, a slidable member in
sald tubular main boom, said slidable mem-
ber having a pivotal conmection with said
secondary boom, and a cable having one end
secured to sald shidable member and 1ts op-
posite end secured to and adapted to be
wound about a winding drum. |
11. A truck ladder comprising a truck, a
turntable mounted on said truck, side
frames mounted on said turntable, a pair
of tubular main lifting booms pivotally

mounted on said side frames, a ladder car-
‘ried by said main booms, a secondary

lifting boom pivotally mounted on said
turntable in operative relation to each of
sald tubular main booms, slidable members
in sald tubular main booms, pivotal con-
nections between said slidable members and
said secondary booms, cables connecting
said slidable members to winding drums,
operating means common to said winding
drums, whereby said winding drums can

855,771

be simultaneously operated, to rtaise and
lower said ladder.

12. A truck ladder comprising a truck, a 40

ladder pivotally mounted thereon, and
means for actuating said ladder, said ac-
tuating means having a power shaft, and
said power shaft having a clutch member
secured on its outer end and also a circum-
ferential groove adjacent to said eclutch
portion, and an operating crank slidably
mounted on said shaft, and provided with
a clutch portion adapted to engage the

cluteh member on said shaft, and also hav-

Ing a spring-pressed: pin adapted to enter
sald circumferential groove when said en-
cagement is effected. o '

13. A truck ladder comprising a truck, a
ladder pivotally mounted thereon, and

means for raising and lowering said ladder,

sald means having a power shaft and said
power shaft having a clutch member on its
outer end portion, a crank slidably mounted
on said power shaft, said crank having
a clutch portion adapted to engage the
clutch member on said power shaft, and

means for releasably holding said ecrank
~with said clutch portions in locked engage-
ment, said releasable holding means per-

mitting said crank to be moved inwardly
on said shaft out of the way. |
Signed at St. Louils, Missouri, this 31st day

of March, 1906.

THOMAS HAINES.

Witnesses:
J. 1. Harpy,
. A. PENNINGTON.
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