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To all whom it may concerw:

Be it known that I, Jorx KAISER, of Seneca.

Falls, in the county of Seneca, in the State of

New York, have invented new and useful Im-

provements in Aerial Apparatus, of which the

following, taken in connection with the accom-

panying drawings, isa full, clear, and exactde-
scription. - - o
My invention relates to improvements in

aerial apparatus, relating more particularly to
the means for raising and lowering a fire-lad-

der, water-tower, or other aerial device; and it

consists of certain improvements upon the ap-

paratus as set forth in my former patent, No.
645,645, of March 20, 1900.

The object of my invention 1s to produ'cé, a

simple and practical means whereby the lad-
der, tower, or other device may be more speed-
ily raised and lowered to any desired position
and automatically locked in such position and
at the same time permitting the aerial device
to be raised and lowered gradually, if desired,

by a screw and laterally-movable sections or

jaws of a sectional nut mounted in a suitable
casing or frame. |
Referring to the drawings, Figure 1isaside

elevation of a portion of a hook-and-ladder

truck, showing particularly the turn-table and

a portion of the ladder mounted thereon, the |

ladder being shown in its normal position.
Fig. 2 is a top plan view of the turn-table and

the adjacent portions of the frame and super-
imposed ladderand lifting mechanism. Kigs.

3. 4, and 5 are sectional views taken, respec-

tively, on lines 3 3 and 4 4, Fig. 2, and 5 5,
Fig. 3. TFig. 6 is a side elevation, partly in
section, of the detached lifting mechanism and
the adjacent portion of its support, the oscil-
latory cylinder being shown as partially ele-
vated. Fig. 71isa sectional view taken on line
Figs. 8, 9,10, 11, 12, and 13 are
perspective views showing, respectively, the
detached sliding block, the upper and lower
movable jaws for engaging the screw, the
hand-piece and the cam for operating themov-
able jaws, and the detached link connection be-
tween the cam and one of said jaws. Kig. 14

_is asectional view taken on line 14 14, Kig. 5.
Similar reference characters indicate corre-

so sponding parts in all the views.

A represents a portion of the frame of the
truck of a hook-and-ladder apparatus, which

is provided with a suitable turn-table @, the
upper section of which is provided with up-

right braces or standards «'.

B represents a ladder pivoted to the forward

end of the upright standards ¢, and Cisasuit-

55

able lever pivoted at ¢ to the rear ends of the
standards and connected by bracesor tie-rods

2 and 8 to the intermediate portion of the lad-

der B, all of which parts are substantially the
same as deseribed and claimed in my former
patent and it is thought unnecessary to fur-
ther describe in this application. ) |

~ Secured to the upper section of the turn-

table « is a suitable frame provided with sub-

stantially parallel ways or guide-bars 4 and

| having its opposite ends provided with bear-

ings 5, in which is journaled a rotary screw
6, having one end provided with suitable
shoulders or collars engaged with the oppo-

site end faces of one of the bearings for pre-

venting endwise movement of the screw.
This screw 6 is arranged substantially mid-
way between and parallel with the ways 4,

and is provided at one end with an angular

shank 7. which may be engaged by a suitable
crank or other handpiece. (Not illustrated.)

Mounted upon the ways 4 and movable
lengthwise thereof is a sliding head-block or
casing 8, having an aperture 9 for receiving
the screw 6, said sliding block or casing being
provided with shoulders 10, resting upon the

top face of the ways 4, the lower portion of

said block being extended downwardly be-
tween the ways and provided with a detach-
able plate 11, having its opposite ends extend-

ing laterally beneath the ways 4 and adapted

to engage the lower face of said ways for hold-
ing the sliding block in its operative position
relatively to the ways 4. This sliding block
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or casing 8 is also provided with forwardly-

projecting wings 12, having substantially ver-
tical ways or guides 13 for receiving a recip-
rocally-movable clamping-jaw, presently de-
seribed, and is formed with laterally-project-
ing trunnions 14 for receiving suitable links,
also presently described, which connect the
sliding block to the rock arm or lever C, pres-
ently described. This sliding block 8 1s mov-
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able lengthwise of the screw 6 independently

of said screw, thie aperture 9 being of greater

diameter than the diameter of the screw for
permitting said block to move freely along the
ways 4 between the bearings 5 at the opposite
ends of said screw. Mounted in the vertical
ways 13 of the casing 8 is a separable nut,
having a reciprocally-movable jaw 15, formed
with a threaded engaging face 16 and oppo-
sitely-arranged upwardly-extending arms 17,
tvhich are formed with lengthwise grooves or
guides 18, extending downwardly from their
upper end faces. The threaded portion 16 of

the jaw 15 is movable into and out of engage- |

ment with the-lower face of the screw 6, and
the arms 17 extend upwardly on opposite sides
ot the said screw and usually above the upper
end of the sliding block 8, said arms being pro-
vided at their upper ends with suitable aper-
tures 19 for receiving an eccentric operating
member, presently described. )
Movable in the casing 8, and preferably
guided in grooves or ways 18 of the upright
arm 17, 1s a second jaw 20, forming the other
half of the separable nut and having its lower

end provided with a threaded engaging face
21, adapted to engage the upper surface of

the screw, and its upper end formed with a
recess 22 for receiving one end of a suitable
link, presently described, the opposite lateral
faces of said upper jaw being provided with
r1bs 23, which enter the grooves 18 of the arms
17 and serve to guide the jaw 20 in its recip-

rocal movement toward and away from the

upper surface of the screw.

The eccentric operating member previously
mentioned preferably consists of a cylindrical
drum 24, which is eccentrically supported in
the apertures 19 of the arms 17 of the lower
jaw by a pin 25, said eccentric cylinder or drum
being provided with two or more eccentric
apertures 26, either of which is adapted to re-

varying distances from the center of the cylin-
der in order that the throw of the cam may be
varied as may be desired. I usually provide

this eccentric drum with a suitable handpiece,

27,whichis provided with an eye 28, adapted to
recelve the drum 24,and issecured to said drum
by a suitable set-serew 29, said eylinder being
provided with two or more threaded periph-
eral apertures 30, either of which is adapted
to receive the inner end of the set-screw for
permitting peripheral adjustment of the hand-
plece 27 upon the eccentric 24. Loosely
mounted or journaled upon the periphery of
the eccentric 24 is an annular ring 31, which
1s provided with a depending arm 32, arranged
1n the recess 22 of said upper jaw. said arm
being formed with an aperture 388 for receiv-
Ing a pin 34, mounted in the apertures of the
jaws 20. Thisannular ring 31 and its depend-
1ng arm 32 form the link connection previously
mentioned between the eccentric operating
member, as the drum 24 and the upper jaw 20,
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for moving the jaws in opposite diréctions into
and outof engagement with the screw 6. This
annular ring 31 is also provided with a pe-
ripheral lng 84', which is connected by a link
35 to a similar lug secured to the sliding block
3 and preferably projecting rearwardly there-
from to afford ample clearance for the eccen-
tric drum 24 and parts connected thereto.

It 1s evident from the foregoing deseription
that the jaws 15 and 20 are eccentrically con-
nected to the drum 24, the jaw 15 being pivot-
ally connected to the drum 24 at one side of
its center by a pin 25, upon which the drum
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1s adapted to rotate with an eccentric or cam -

movement, and the ring 31 being connected to
the other jaw and loosely mounted upon the

periphery of the drum 24 and flexibly con-

nected to the sliding block 8. It is evident
that as said cam is rotated upon the pin 25 the
jaws 15 and 20 will be simultaneously moved
Into or out of engagement with the opposite
faces of the screw 6 and that when said jaws
are moved out of engagement with the screw
the sliding block 8 and the mechanism carried

thereby may be moved freely lengthwise of
the screw along the ways 4 independently of
the rotary movement of said screw. This is
a particularly important feature of my inven-
tion, for thereason that it enables the operator
to speedily elevate or lower the aerial device
by hand or by any other desired means, pref-
erably by a piston actuated by compressed
air, as set forth in my former application re-
terred to. It is also apparent that when the
ladder or other device is moved approximately
to the desired position the jaws may be op-
erated: by the handpiece 27 to engage the
screw for holding the sliding block and the
ladder connected thereto in its adjusted posi-
tion, and, if desired, to move the ladder care-

fully toward a building or to adjust the same
j to any particular angle, the screw may be
ceive the pin 25, said apertures 26 being of |

readily rotated for moving the sliding block
and the ladder connected thereto without fear

of disengagement of the jaws from the screw,
since said jaws form substantially a solid nut,

when the cam is forced to its operative posi-
tion, as seen in Fig. 5.

The means for connecting the sliding block
8 to the rock-arm C preferably consists of a
link 36, having its forward ends provided with
eyes for receiving the trunnions 14 and their
rear ends also formed with eyes for receiving
a transverse rod 37,which in turn is connected
to the lower ends of the rock arms or levers
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C, 1t being understood that the upper ends of

sald rock arms or levers are connected to the
ladder by the rods 2 and 3, previously men-
tioned. It is therefore apparent that as the
sliding block 8 is moved rearwardly and for-
wardly along the ways 4 the ladder B will be

raised or lowered,and,asset forth in my former
patent, I usually employ a cylinder 88 and a

piston 39, movable in said cylinder and-actu-
ated by the compressed air or other fluid for

I25
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the purpose of speedily elevating the ladder
or other aerial device a limited distance, said
piston being connected to the bell - crank le-
ver C for effecting the movement of the ladder

or other device. This cylinder is pivoted at

one end at 40 to the supporting-frame of the
truck, or rather to the upper section of the

 turn-table @, and its opposite end is movable

vertically atany desired angle,asseenin Kig. 6.
It has been found that, during the process ot
elevating the ladder by means of the com-

pressed air acting upon the piston, when the-

- piston had approached the limit of its move-

ment, particularly when the ladder was ex-

tended to its full length, there was more or

less vibration to the ladder, caused by the sud-
den stoppage of the piston,and that the 1nci-

dental strain upon the moving parts of the ap-

paratus might prove to be detrimental to the
machine in the hands of a careless or 1nexpe-
rienced operator. T have therefore provided
means controlled by the moving piston for
introducing compressed air into the cylinders
in advance of the outwardly - moving piston,

between the piston and the outer end wall of

the cylinder, in order to form a compressed-
air cushion for said piston as the same reaches
the limit of its outward movement. | '

- Asseen in the drawings, the compressed air
is admitted at the front ends of the chamber
or cylinder 38 through a pipe.or conduit 41,
which may be connected to a-compressed-air

~ reservoir, similar to the one seen in my former

35

patent, but unnecessary to herein illustrate or |
describe, as any means may be employed for

forcing compressed air through the conduit 41

into the pivoted end of the eylinder 38. This
means for introducing the compressed alr 1nto

“the cylinder inadvance of the outwardly-mov-

40

ing piston preferably consists of a conduit 45,
having one end 46 communicating with the pis-

ton-chamber in proximity to its outer or free

~ end, and its other end 47 communicating with

55

the intermediate portion of the piston-cham-
ber, said conduit being provided with avalve

48 and a vent-opening 49, the valve 48 being

provided with branch passages 50, 51, and 52
and a rock-arm 53, secured to the valve for
rocking the same within its valve-chamber,
the branch passages 50 and 51 being normally

~alined with the conduit 45 and vent-opening 49
for connecting said conduit to the vent-open-

ing when the piston is in its normal or 1nner-
most position and during the movement of the

piston a limited distance outwardly, thus serv-

ing as a vent for the air in advance of the
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piston in its outward movement, 1t being un-
derstood that as the piston moves outwardly
the air in advance of the piston will be forced
through the ends of the conduit 46 and 47

and through the passages 50, 51, and. 52, as .

seen in Fig. 4, for relieving the pressure in

‘advance of the piston.

In order to introduce compressed air
through the conduit 45 and inlet-opening 46

clamping-bolts 59.
erating member are preferably lapped one

3

when the piston has reached a predetermined
position in its outward movemnent, I provide
a suitable operating member 54, having one

end connected to the piston-rod 55 of the pis-

ton and its other end movable in a suitable
bracket 56, the intermediate portion of said
operating member being provided with a
shoulder 57, which is arranged to engage the

free end of the rock-arm 53 as the operating

member is drawn outwardly by the piston for
rocking the valve 48 and registering the pas-
sages 50 and 52, respectively, with the inlet-
opening 46 and the adjacent portion of the
conduit 45, as seen in Fig. 6, and it 1s thus
evident that as the piston has passed beyond

the inner end 47 of the conduit 45 and the

shoulder 57 has rocked the valve, as just de-
scribed, the compressed air will readily pass
outwardly through the end 47 into the con-

duit 45. and thence through the passages 52

and 50 through the inlet-opening 46 and into
the cylinder in advance of the piston, thus
forming the compressed-air cushion 1n front
of the piston and cutting off the vent or the
passage of the air through the vent 49. In
order that T may be enabled to introduce the

- compressed air in advance of the piston at

any time after the piston has passed beyond
the forward end 47 of the conduit 45, 1 pret-
erably malke the operating member 54 in sec-
tions, one being adjusted lengthwise of the
other and secured to each other by suitable
Thesesections of the op-

upon the other at the rear of the shoulder
57 and are each provided with a series of

apertures 60, which are adapted to receive
| the clamping-bolts 59, it being understood
“that when desired to adjust the shoulder 57

in relation to the outer end of the piston-rod
55 it is simply necessary to remove the bolts
59 and to slide the forward section of the op-
erating member forwardly in the bracket 56
and then to reinsert the bolts in alined aper-
tures of the sections. This feature which

has just been described is another important

element in my invention, and serves to re-
duce the jar and vibration of the aerial device
during the process of elevating the same.
In the operation of my invention'when it 1s
desired to elevate the ladder or other aerial
device the jaws 15 and 20 are forced out of
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encagement with the screw 6 by means of the

cam 24 and operating-lever 27. The com-
pressed air is then introduced into the pivoted
end of the cylinder 38 through the conduit 41,
whereupon the piston is forced outwardly by

| compressed air until it passes the outlet 47,

and at the same time the sliding block is also
drawn forwardly and the ladder B is rocked
apwardly upon its pivot 1 by means of the
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bell-crank or lever C, which is connected to

the link 36 and also to the piston-rod 55.
When the compressed air has moved the pis-

‘ton beyond the end_47 of the conduit 45 and
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- diverted from the piston-chamber through the
conduit 45 in advance of the piston, thereby

7 viously specified. .
. If 1t 1s desired to move the ladder or other
SR _ the
- Jaws 15 and 20 may be forced into engage-
1o ment with the screw 6 and the screw may

4.

~ the shoulder 57 has rocked the valve 48 to the |
~ position seen in Fig. 6, the compressed air is

forming an air - cushion for the purpose pre-

same,

of the ladder.

‘then be rotated to effect th e further movement

.............

- without departing from the spirit. thereof. 1

~ Therefore 1 do not limit myself to the precise:

- construction and arrangement as shown and

 deseribed. ;
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 Having thus idB.SCI‘i;béd; my?iﬁventim; what

T claim, and desire to secure by Letters Pat- |

1. A lifting device for aerial apparatus com-
prising a support, a rotary screw, and a slid-
ing block connected to the apparatus and mov-
able lengthwise of the screw independently
thereof, a movable threaded jaw carried by
the block and a rotary drum carried by the
block and connected to the jaw for forcing
sald jaw into and out of engagement with the
Screw. | |

2. The combination with a support and an
aerial apparatus mounted thereon, of a rotary
screw, a sliding block movable lengthwise of
the screw and connected to the apparatus for
actuating the same, movable threaded jaws
carried by the block, and a drum also carried
by the block and eccentrically connected to
the Jjaws for simultaneously forcing the jaws
into or out of engagement with the screw.

3. Thecombination with an aerial apparatus
and a support carrying a rotary screw and par-
allel ways, of a sliding block guided on the
waysand connected to the apparatus for trans-
mitting motion thereto, a clamping - jaw
mounted on the block and movable into and
out of engagement with the screw, and a sec-
ond jaw mounted on the former jaw and also
movable into and out of engagement with the
screw, and means flexibly connected to the

anda

| actuating the same, movable threaded

756,168

‘block and to the jaws for simultaneously fore:
‘Ing said jaws into or out of engagement with
“the screw.. .

4. Thecombination with anaerialapparatus
support carrying a rotary screw and par-

| allel ways, of a sliding block guided on the

ways and connected to the apparatus for the

‘purpose described, clamping-jaws carried by

1 6. The combination with a support and an

aerlal apparatus mounted thereon, of a rotary

carried by the block, and a drum also carried

| the block, a drum eccentrically pivoted to one
{-of the jaws, and a ring encircling the drum
and connected to the other jaw, and means for

"be | screw, a sliding block movable lengthwise of
| the screw and connected to the apparatus for
jaws
:9('_,".

by the block and eccentrically connected to

‘a handpiece adjustably secured to the: drum

for rocking the same.

| 7. The combination with a support and an -

aerial apparatus mounted thereon, of a rotary
screw, a sliding block movable lengthwise of
the screw and connected to the apparatus for
actuating the same, movable threaded jaws
carried by the block, and a drum having a
plurality of apertures arranged at varying
distances from its center either of which is
adapted to receive a pin secured to one of the
jaws, said drum being eccentrically connected
to the other jaw. |

8. Aliftingdevice for aerial apparatus com-
prising a support, a rotary screw, a sliding
block connected to the apparatus and movable
lengthwise of the screw independently there-
of, said block being provided with upright
ways, a jaw mounted in the ways and pro-
vided with guides, a second jaw movably
mounted 1n said guides, a rocking drum ec-
centrically connected to said jaws for moving
the same into or out of engagement with the
screw,and a handpiece for actuating said drum.

In witness whereof I have hereunto set my
hand this 19th day of May, 1902.

JOHN KAISER.

Witnesses:
| H. E. CHASE,
MirorEp M. NorT.

‘the jaws for simultaneously forcing the jaws
“1nto or out of engagement with the screw, and =
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