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No. 736,'104.

UNITED STATES

Patented August 11, 1908.

PaTENT OFFICE.

WILLIAM HUBARTT, OF

PLAINFIELD, NEW JERSEY.

COMBINED FIRE LADDER AND ESCAPE MEANS.

SPECIFICATION forming part of Letters Patent No. 736,104, dated August 11, 1903,
Anphcatlon filed September 13,1902, Serial No. 123,318, (No model.

To all whom it may concern:

Be it known that I, WILLIAM HUBARTT, a
citizen of the United States, residingat Plain-
field, in the county of Unionand State of New

Jersey, have invented new and useful Im-

provements in a Combined Fire Ladder and
Escape Means, of whlch the following is a
specification.

This invention relates to fire-ladders and
fire-escapes of that class which are carried by
a wheeled vehicle for ready transportation
from one place to another; and the objects of
the same are to produce a novel form of joint-
ed ladder adapted to be reduced to compact
form when not in use by reeling the same and
embodying stroctural features whereby it
will be prevented from buckling or sagging
at any point; to provide brace devices which
are readily applicable to the ladder as pro-
jected upwardly at regular intervals and co-
operating with the elevating-cable or analo-
gous device to establish a rigid structure
withoutinterfering with the ascent or descent
of firemen orother personsover the ladder; to
reinforce or brace the ladder adjacent tothe
reel from which the same is projected and to
have adjustable means at such point to ac-
commodate the angle of inclination of the
ladder and the position thereof in relation to
the reel,which is variable in view of the wind-
ing and unwinding thereof on and from the
reel, and to provide asimple and effective or-
ganization of elements for regulating the an-
gleof inclination of the ladder when projected
and the tension on the elevating means.

The invention consists, essentially, of im-
provements on the patent granted to me July
29, 1890, No. 432,877, which will be more
fully hereinafter deseribed and claimed.

- In the drawings, Figure 1 is a side eleva-

tion of a fire escape and ladder embodying-

the features of the invention. Tig. 2 is a
horizontal section on the line 2 2, Fig. 1.
Fig. 3 is an enlarged section on the line 3 3,
Tig. 1. Fig.4isan end view of the reel upon
which the ladder and the raising rope or ca-
bles are wound. Fig. 5 is an enlarged sec-
tional elevation of a portion of the ladder.
Fig. 6 isa detail sectional plan view of a part
of the ladder. Fig. 7 is a longitudinal sec-
tion through a part of the reel and showing

rigidly secured.

a portion of the ladder in elevation thereon
to illustrate the mode of winding the laddel
and the raising cables or ropes. Fig. 81is

perspective view of the bracing means for the
ladder. - Fig. 9is a rear éedge elevation of one

.of the links or sections of which the ladder
‘is made up.

Similar numerals of reference are employed
to indicate corresponding parts in the several
views.

The numeral 1 represents a suitable truck
which is mounted on wheels and adapted to
be drawn as any ordinary fire-engine or other
analogous machine. Journaled on the top of
the truck is a shaft 2, to.which the reel 3 is
One of theboxes of the shaft
2 is secured to the upper end of a vertical
serew 4, disposed upon one gide of the truck,
so that in the event that the machine be
stopped upon any uneven place the screw can
be operated toraise or lower the box to which
it is connected, and thereby adjust the reel so
as to cause it to stand perfectly level. As
clearly illustrated by Fig. 4, each end of the
reelis made conical and prov1ded withaspiral
groove, and in the spiral groove is wound the
rope or cable 5 at opposite sides of the reel
and by means of which the ladder is raised
or elevated into operative position and its
descent regulated at-will. The ladder 6 is
also constructed to wind upon the reel or un-
wind from the latter as the elevating ropes
or cables are correspondingly operated, and
simultaneously with this winding and un-
winding operation of the ladder the said ropes
or cables similarly operate in relation to the
reel. When the ladder 6 begins to rise or is
elevated from the reel, the ropes or cables 5
begin to wind upon the spiral grooves a$ the
onds of the reel, and when the ladder is raised
to its-full extent the ropes or cables are
wrapped entirely upon the conieal grooved
ends of the reel. As the ladder is lowered
and again wrapped npon the reel the ropes
unwind from the conically-grooved ends of
the latter in proportion to the rapidity in
which the ladder is wound upon the reel. . By

this construction the ropes are wound upon

and unwound from the reel in proportion as

the size of the reel increases or decreases.
On the forward portion of the truck-frame
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are oppositely-disposed arch-frames 7, which
will be suitably tied or transversely connect-
ed, and on the front thereof a single drum 8
is rotatably mounted, and above the latter is
an elevating-drum 9. Oun the rear portion of
the connected frames 7 is an actuating-drum
10, and on the top of thesaid frames at the ceu-
ter the innerend of a boom 11 is pivoted and
has a sheaveor pulley 12 in its outer free end.
The drum 8 at its opposite extremities is
formed with a series of spiral grooves 13, and
similar grooves 14 areformed in the opposite
end portionsof the actuating-drum 10,the cen-
terof the latter being cut away, as at 15, to re-
ceive a loose drum or pulley 16, all as clearly
shownbyFig.2. Thedrum Sservesasa com-
pensating idler, and the drum 10 hasits shaft
extended to receive a crank-handle 17, where-
by it may be actuated. Theelevating-drum 9
also has its shaft projected to receive crank-
handles 18, it being understood that either of
the drums 9 and 10 may be operated by one
or two crank-handles at opposite sides of the
machineand controlled by asimilar numberof
operators. The ropes or cables 5 extend from
the spiral grooves at the opposite endsof the
reel to and engage the spiral grooves at the op-
positeextremities of the drum 8 and from the
latter extend over to the drum 10, engaging
the grooves 14, adjacent to the opposite ends
of this actuating-drum, and by this means the
said ropes or cables are gradually moved in-
wardly toward the center of the drum 10, and
the two extremities are connected to the
lower terminal or inner end of the ladder on
the reel and are adapted to wind with the
ladder on the reel and also to proportionately
unwind when the ladder iselevated. It will
therefore be seen that the ropes or cables 5
serve to elevate or unwind the ladder as well
as wind the same and are taken up or given
out equally with the winding and unwinding
movements of the ladder through the medi-
um of the spirals at the opposite ends of the
reel. - It will be seen that the drums 8 and
10 in addition to their operation of drawing
the ropes or cables 5 to the center or within
the opposite ends of the reel also serve to
maintain the said ropes or cables in a practi-
cal taut condition to render them effective
in controlling the movements in opposite di-
rections of the ladder in relation to the reel.
The foot or lowerend of the ladder has a rope
or cable 19 secured thereto, the said rope or
cable passing upwardly over the inner por-
tions of the loose drum or pulley 16 and then
under the boom 11 and upwardly over the
pulley 12 to the upper end of the ladder 6,
where it is secured. This rope or cable 19
serves to keep the parts of the ladderin firm
engagement with each other and prevent
buckling or bending of the ladder structure
as a whole and adapts the ladder to sustain
considerable weight. The rope or eable 19

winds and unwinds equally in relation to the
ladder on and from the resl—that is, as the
ladderis rapidly elevated or lowered by wind-
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ing the rope or cable 19 is proportionately
paid out or wound on the reel with the ladder
without modifying the desired tautness there-
of, owing the operation of the boom and its
constant bearing position in relation to said
cable 19,

The ladder 6 is made up.of a seriesof links
or sections 20, which will be presently de-
seribed in detail, and said sections are joined
at their rear upper and lower corners or ends,
so that when the ladder is brought down over
the reel in the winding operation the several
sections or links will break or separate to-
ward the reel to adapt them to assame a cir-
cular alinement and the rope or cable 19
pulls in a direction on the ladder opposite
that in which they break or separate when
wound, and thereby the several sections or
links 20 are caused to have their side termi-
nals closely brought together. As in my
patent aforesaid,the several sections or links
20 gradually inerease in width from the up-
per smallest link or section to the lowermost
one of the series, so that when the ladder is
wound upon the reel the severalsections will
fold into each other to produce a compact ar-
rangement, as clearly shown by Fig. 4.

It is obvious that it will be necessary to
vary the inclination of the projected ladder,
and for this purpose the upper end of a rope
or cable 21 is attached to the outer free end
of the boom 11 and passes over guide-pulleys
22 and 23 on different parts of the frame of
the truck and finally engages the winding-
drum 24, having bearing on said frame in
rear of the pulley 23 and provided with a
crank-handle 25. By actuating the drum 24
in opposite. directions the ladder may be
moved nearer to or farther from a true ver-
tical position, and it will be understood that
the drum 2% will be supplied with suitable
well-known means,such as a ratchet and pawl
or other device, for checking its operation
when it is desired to maintain the ladder in
a precise adjusted position or inclination.

It will be observed in the presentimproved
construction that the elevator-drum 9 is
wholly independent of the drums 8 and 10,
and connected to the shaft thereof is an op-
erating crank-handle 26, whereby it may be
rotated, and to econtrol its movement a brake-
band 27 is employed and attached to an op-
erating-lever 28, fulerumed on the one-arch
frame 7 in a position convenient to the oper-
ator, Thedrum 9 isengaged by an elevator-
cable 29, which passes under and bears
against the loose drum or pulley 16 and then
upwardly over the ladder and through a pul-
ley 30, secured to-the upper ends of the lad-
der at the rear side, and from said pulley 30
the cable continues downwardly and is at-
tached to the upper end of an elevator 31 of
suitable construction, which is normally car-
ried in a seat provided therefor at the rear
of the truck-frame. Thiselevator.31 maybe
raised or lowered at will and used for rescuing
persons from different parts of a burning
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building, it being proposed to equip the same
with such means that it can be readily en-
tered with safety.

As an additional safeguard in maintaining
the ladder in rigid condition when projected
or elevated detachable braces 32 are em-
ployed and comprise outer bearing-bars 33,
having arms 34 pivoted to the opposite ends
thereof, the arms being provided at their in-
ner terminals with spring-elips 35 to spring
over the rounds of the ladder. This form of
brace is clearly shown in Fig. 8, and the arms
34 thereof are normally held in close relation

by interposed springs 36; but when the brace’

is applied the arms are pulled apart to en-
gage the ladder-rounds. Each brace is open,
so that firemen or other persons ascending
and descending the ladder may readily pass
therethrough, and as the ladder is projected
or elevated these braces will be applied at
intervals and serve-as a further means to
prevent the said ladder from buckling or
bending from the weight imposed thereon.
The bearing-bars 33 of the braces 32 are en-
gaged by the cable 19, as clearly shown by
Fig. 1, and a truss is thus virtually formed
at regular intervals with obvious strength
and institution of rigidity.

Theimproved structurealso inclades a com-
bined guide and brace close to the reel, and
consists.of opposite segmental supports 36,
held on the rear portions of the arch-frames
7 and sustained in immovable position by rear
downwardly-extending braces 37, connected
to said frame. The supports 36 are longitu-
dinally slotted, as at 38, and the lower walls
of the slot are formed with rack-teeth 39.
The supports 36 are spaced transversely such
a distance as to permit the widest ladder sec-
tion or link to readily pass between thesame
to and from the reel, and codperating with

_ the said supports and located in advance of
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the reel is a guiding mechanism comprising
a shaft 39%, having pinions 40 keyed fast
thereto and engaging the rack-teeth 39, and
at one end the said shaft has a crank-handle
41, by which it and the pinions are operated.

Slidingly mounted on the shaft 39* are guide- -

frames 42, having opposite angularly - bent
extremities, the one extremity of each frame
42 almost wholly surrounding a grooved guide-
pulley 43 on the said shaft, the groovesin the
said pulleys being slightly greater than the
width of the links or sections 20 of the ladder.
The opposite angular extremity of each guide-
frame 42 has an antifrictionalroller 44 mount-
ed therein,and between the grooved pulleys 43

and the rollers 44 the links orsections 20 of the-

ladder have free movement, as clearly shown
by Fig. 3. The grooved pulleys 43 also freely

slide on the shaft 39* to accommodate the
gradual increase of thelinks or sections 20 of
the ladder as they are unwound from the rear
so far as width or transverse extent of the
sameisconcernedordecreaseinthetransverse
extent of said links or sections when the lad-
der is wound upon the reel, and thereby the

3

ladder is held in positive position with rela-
tion to the reel and will be regularly wound
upon and unwound from the said reel. The
main function of this particular attachment
is-to brace the ladder adjacent to the reel,
and .in view of the weight imposed upon the
ladder it would have a tendency to bulge or
buckle in a forward direction as it leaves the
reel, and this disadvantage is overcome by

the use of the devices just explained, and by

adjusting the shaft 39* and the parts car-
ried thereby through the medium of the pin-
ions 40 engaging the racks toward the reel a
strong counter-brace is provided, which will
overcome any forward buckling tendency of
the ladder adjacent to the reel. The shaft
39* will also be adjusted proportionate to the
variation in theinclination of the ladder and
controlled by means heretofore explained,
and to maintain the shaft 39* and the parts
coodperating therewith in a fixed adjusted po-
sition in the supports an L-shaped pawl 45
ig secured to the outer side of one of the pin-
ions 40, preferably that one adjacent to the
crank-handle 41, to dropin between the rack-
teeth 39 and prevent outward movement of
the said shaft. It will be observed that.the
pawl 45 will permit the shaft to be adjusted
inwardly toward the reel without disengag-
ing said pawl from the rack-teeth; but when
it is desired to move the shaftoutwardly away
from the reel the pawl must be manually dis-
engaged and held elevated from the rack-
teeth until the desired outward adjustment
has been completed.

The sections or links 20 of which the lad-
der is composed are made light and formed
of sheet-steel or analogous metaland hingedly
connected at their upper and lower rear end
portions by rods 46, which serve as rounds in
the ladder construction. Xaeh link or see-
tion is made up of a doubled or bent piece of
material having inturned rear edge flanges

47, the edges of said flanges abutting against

each other when weight-pressure is imposed
upon the ladder, as clearly shown by Fig. 9,
and by this meanstheseveralsectionsorlinks
are strengthened and rendered more durable
and the several sections will also be thereby
prevented from buckling or bending at their
lower ends, owing to the bracing action of said
flanges. Anotherimnproved featureembodied
in thelinks or sections 20 is brace-tongues 48,
located therein and coacting with the front
sides thereof, the end of each tongue 48 be-
ing secured to the upper inner portion of the
front side of one link or section and having
a slightly - curved projection 49 to extend
across the lower front portion of the next sec-
tion above close to the front wall or side of
said upper section, and throughout the whole
series of links or sections these brace-tongues
relieve the front portions of thelinks at their
joints from a elutching strain and resist any

tendency toward bucklmg in a4 rearward di-

reetion and also relieve the rods 46 and the

parts of the links or sections which they en-.
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gage from a large proportion of wearing and
breaking strain. The tongues 48 are so dis-
posed in relation to the links that when the
ladder is wound the links will be free to break
or open, as clearly shown by Fig. 7, to con-
form to the curvature of the reel, and the
curved projections 49 avoid any tendency to-
ward obstruction to the closing movement of
the links at their front portion when the lad-
der is elevated or unwound from the reel.

It will be observed that the several parts of
the ladder are reinforced against twisting
movement or lateral bending movements, and
in view of the several devices used to brace
the ladder a number of persons or firemen
can ascend or descend thereover and several
hose-lines may be drawn upwardly and sup-
ported by thelatter without liability of strain-
ing or breaking the same, with obvious ad-
vantages in extinguishing fires and arrang-
ing to throw water into parts of buildings at
different elevations. )

Another advantage of the improved con-
struction is that by having the ropes or ca-
bles 5 engage the drums 8 and 10 in the man-
ner set forth the use of pawls or other con-
trolling means in relation to said drums is un-
necessaryin order to maintain the coilsorsec-
tions of the said ropes or cables wound about
the said drum in proper taut condition in
view of the fact that the number of ¢oils en-
gaging the opposite portions of the drums 8
and 10 will set up sufficient counteracting
frietion to prevent the said coils frowm slip-
ping or running loose, and hence the coils
will regularly move over the drums.

The several parts of the apparatus may be
easily reduced to compact form for transpor-
tation, and the truck will be equipped with
means for supporting firemen or others at
opposite sides, such as running - boards or
hanging frames, and when the braces 32 are
not in use they will be hung at suitable points
on opposite sides of the truck-frame.

The several features embodied in the im-
proved ladder mechanism are lightness,
strength, and durability, and the advantages
incident to the quick arrangement of the lad-
der for use, together with the provision of the
elevator 31, will eontribute to the production
of a machine of a valuable and inexpensive
nature.

Having thus fully described the invention,
what is-claimed as new is—

1. Inadeviceof the classset forth, the com-

bination of a reel having ropes or cables ar--

ranged to wind on and unwind from the oppo-
site ends thereof; a jointed ladder adapted to
be wound on and unwound from the said reel,
and having the said ropes or cables attached
thereto to wind and unwind equally there-
with, compensating drums engaged by said
cables or ropes, a third rope or cable connect-
ed to the ladder to wind and unwind with the
latter in relation to the reel, a boom engaged
by the said third rope or eable, and means
for adjusting the boom without disturbing

736,104

the tautness of the rope or cable in engagé-
ment therewith to vary the inclination of the
ladder, when prcjected.

2. Inadevice of the class setforth, the com-
bination with a projectible jointed ladder,
and means for operating the said ladder, of a
rotatable device on which the ladder is adapt-
ed to be wound, a support in advance of and
in elevation above the said rotatable device,
a boom pivotally secured at its inner end on
the top of the said support, a rope or cable
secured at opposite extremities of the ladder
and engaging the outer end of the boom to
hold the ladder-sections in rigid condition,
and means connected to the boom for mov-
ing the latter and the projected ladder to
change theinclination of said ladder without
disturbing the degree of tautness of the rope
or cable engaging the boom.

3. Inadeviceof theclass set forth, the com-
bination of a reel, a jointed ladder adapted
to be wound on and unwound from the said
reel and comprising a series of movably-con-
nected seections which gradually decrease in
width toward the end of the ladder which is
projected to the highest elevation, means for
holding the ladder, when projected, at any
desired angle of inclination, and combined
cutting and bracing means adjacent to the
reel through which the ladder-sections have
movement and provided with transversely-
shiftable devices automatically operating to
compensate for the differentiation in the
width of the ladder-sections, guiding and
bracing means preventing the ladder from
buckling in a forward direction.

4. Inadevice of the class set forth, the com-
bination of a reel, a jointed ladder adapted
to be wound upon and unwound from the
said reeland projected above the latter,means
for winding and unwinding the ladder, and a
combined automatically-moving guide and
bracing mechanism adjacent to the reel and
comprising supports having racks, a shaft
with pinions engaging the said racks, and
guide-frames with rotatable devices therein
through which the ladder-sections have move-
ment, the said guide-frames by their auto-
matic movement compensating for a varia-
tion in the width of the successive sections
of the ladder.

5. Inadeviceof the class set.forth, the com-
bination of a reel, ropes or cables engaging
the opposite endsof the reel to wind thereon
and unwind therefrom, the said ropes or ca-
bles being connected to the reel ends, com-
pensating drums engaged by the said ropes
or cables and drawn toward the center of the
reel thereby, a jointed ladder connected to
said ropes or cables and with the latter adapt-
ed to be wound upon and unwound from the
reel, a rope or cable passing through the lad-
der and connected to an elevator, and an ele-
vator-drum independent of the compensating
drum for receiving the rope or cable attached
to the elevator and provided with means for
controlling the operation thereof,
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6. Ina device of theclass set forth, the com-
bination of a projectible jointed ladder adapt-
ed to be reduced to compact form, a rope or
cable for holding the parts of the ladder in
rigid engagement to prevent buckling and
opening of the same, and bracing means
adapted to be interposed between the ladder
and said rope or cable and comprising an
outer bearing-bar to engage the rope or cable,
and opposite pairs of divergent movably-con-
nected arms having terminal elements to re-
movably fit over the ladder-rounds.

7. Inadevice of the classset forth, the com-
bination with a reel, of a redueible ladder
adapted to be wound on and unwound from
said reel and comprising a series of hinged
sections, and braces secured tothe inner sides
of the front edges of said sections and pro-
jecting above the upper ends of the ladder at
points opposite the hinged joints thereof to

5

engage the inner lower portions of successive
sections, the terminals of the tongues being
slightly bent rearwardly.

8. Inadeviceof the class set
bination with a reel,of a jointed ladder adapt-
ed to be wound on and unwound therefrom
and comprising a series of bent metal sec-
tions having rear inturned flanges, the said
flanges having their edges brought into con-
tact when weight is imposed upon the lad-
der to prevent buckling of the links at such
points, and means for operating the reel and
ladder. :

In testimony whereof I affix my signature
in presence of two witnesses.

WILLIAM HUBARTT.

Witnesses:
: L. M. GOTWALD,
BERNARD P. VASHON.
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