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Application filed June 27, 1885.

A A TES . N -

To all whom tt may concermn:

‘Be 1t known that I, JAMES B. BRAY, a c¢iti-
zen of the United States, residingat Waverly,
1n-the county of Tioga and State of New York,
haveilnvented cer taln new and useful Improve-
ments in Portable Fire-Escape Ladders, of
which the following is a specification, refer-
ence being had therein to the accompanying
drawings.

My 11went10n relates to portable and adjust-
able fire-escape ladders; and it consists in cer-
tain details of consbruomon and operation of
the several parts, as will be hereinafter more
fully set forth in the specification and pointed
out in the accompanyingdrawings, in which—

Figure 118 a perspective view of my lad-
der-when set up. Fig. 2 1s a side elevation
oif same when folded for transportation. Fig.
2* 1s a longitudinal vertical section of the lad-
der when Folded for transportation; Fig. 3, a
detail perspective view of the ladder-table;'
Fig. 4, a vertical section of same; Fig. 5, a
plan view of the plate upon which the.table
1s mounted and the means for turning the
table; Fig. 6, a detail section of the locking
attachment secured tothe cranks of thecenter
sprocket-wheels; Fig. 7, alongitudinal section
of the truck-reach; Iig. 8, a detail perspec-
tive view of the device which secures the truss-
braces to the end of the central ladder section;

Fig. 9, a detall view or the end of thesliding

ladder-sections; Fig. 10, an end view of the
ladder - sections, showing the friction-rollers
for the several sections of the ladder; Fig. 11,
a detall plan view of the guard and lever for
retaining the hoisting-rope in position while
the ladder is being hoisted; Fig. 12, a verti-
cal section of the coupling device for the main
supporting frame, and Fig. 13 a vertical sec-
tion of the achustnw means for the truck
bolsters.

The coupling or lmth (Onmsts of three
pieces united by bands a'.

Each interior section is slotted on its infe-
rior side to receive a pin, %, one of which is
located on the inner side of each exterior sec-
tion, and which form guides and stops for the

- sections when moving, as shown in Fig. 7.

50

R i .

-The main or lifting body of the ladder-
frames B is supported on the bolsters of the
truck, and each ladder-frame B is pivoted to

timbers of frame B’ by a bolt which slides in
theclamp orsliding way, and the outertimbers

Serial No. 169,982, (No model.)
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otzﬂ]y secured together near the center, so that

| they may fold down on each other, as shown

in Ifigs. 2 and 2*. These ladder-frames are 53
provlded with trussed strengthening-rods b b’
above and below. The upper ends of these
supporting ladder-frames have pivoted to
them similar auxiliary frames, B’, by bolts d,
which pass through the ends of the frames B
B and terminate in a ball whiech fits in sock-
| ets provided in the ends of swinging supports
D, to form a ball-and-socket joint, soas to al-
low a universal movement or adjustment of
said swinging supports. The frames B’ are 65
pivotally united near their inner ends by a
bolt, and secured to bolts i’ by suitable clamps,
I,is a bed-plate, F, which supports a table
upon which the extension-ladder sections are
mounted. Clamp I may be so modified as to
use only one sliding way in each clamp, the
perpendicularsiotand bracesbeing dispensed
with. The upper partof clamp I, being fast-
ened to table F, is then secured to the inner

75

of frame B"are secured to bed-plate I by strap
and bolts, as shown at I in Fig, 3. This bed-
plate has a table, K, pwomlly secured to it,
and the table has a leaf, K, united by double
hinges, consisting of two sets of arms of equal
or unequal lengths, and constructed as fol-
lows: At one side of table Ii are secured two
long or short eye-pieces, ¢, located side by
side and near together, having the eves at the

30

- outer end, and between these pieces are piv-

oted, by a bolt passing through the eyes, long
central arms extending across to the opposite
side of the table, where their opposite ends
terminate in eyes, and are pivoted between
two corresponding long orshorteye-pieces, ¢,
secured to the under side of the leat . On
the lowerside of the leaf F aresimilar hinges,

Q0

“composed of the eye-pieces /', and the long

central arm, f, extending across the leaf from
the opposite direction to similar eye-pieces,
7?, on the upper side of the table Li, between
which its end is pivoted. The table issecured
to the plate F by a central bolt, ¢, which per-
mits it to revolve around said-boit as a pivot.
An opening, ¢, in the apper leaf corresponds
to the position of the bolt and permits the
leaves to be folded together. On the top of

95

a bolster atb its outer end. They are also piv- i the plate I is a tuln.table, m/, provided with

100
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a beveled gear-track, m? in which meshes a | wheels, 2/, on cach side. The sections O P of
beveled pinion, n, operated by a crank, m.

The under side of the table E is cut away, so
that friction-rollers #’ ecan be journaled therein
and travel upon the beveled edge of the turn-
table.

jadder may be made to describe a cirele from
the ground upward and sidewise. When the
ladder is so placed that the center or main
ladder end will just pass a building, it can
then be moved laterally or vertically. 1f the
street be narrow,only one sliding section need
be extended, and yet still have the use of a
full sweep or length of ladder. 'This would
not be the case it the tnrn-table were placed
low down or near the ground. The table

should be placed at a point nearly one half

the height of the ladder when extended up
from the ground. Thus it will be seen that

~ the ladder is not only centrally balanced, but
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it will admit-of either end being raised with-.

out rotating the table. DBy reason of thetable
and leaf being hinged, as described, the lad-
ders may bestood up perpendicularly, for they
are thrown to one side of the lazy-tongs sup-
port. This could not be accomplished with
any other kind of rocking pivot,which would
not throw from the center to one side, as the
pivot-center would have to be carried up so
high that 1t would be 1mpracticable to give
ladders firm support without great weight of
the several parts i1n order to obtain the re-
quired strength. By means of the leaf hinged
so as to tip in either direction, as described,
I am enabled to get the proper motion and
throw of the ladders. The main ladder G be-

“ing attached to leaf K', which in turn being at-
tached to table E by the double set of hinges, |

allows the ladder to be placed nearer the turn-

~table or pivot center of bed-plate F than

45
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could be done did leaf K" not throw tooneside
of bed-plate I, and which allows the ladders
to be placed 1n astrictly vertical position,and
carries the balancing-point of the ladders low
down or near the turn-table, and this is most
important, as 1t then occupies but little space
vertically. A basket or platform, H, is se-
cared to the table K to hold the operator when
tarning the table or extending the ladders.
An extension-ladder consisting of the sections
G O P is mounted above leat E’ of the table
and firmly secured thereto by means of metal-
lic plates A, bolted to each side of the leaf E
and to the main section ( of the ladder near
its center.
to the table are braced diagonally and later-
ally by the braces 2* 7. Flanged or U-
shaped plates A’ are secured to the ourside
or inside ot the securing-plates 4, and form
bearings ior sprocket-whee!s 7, operated by

- crank-levers k.  Similar sj.rocket-wheels, 7/,

are journaled at each end of the main section

. (&, or all can be journaled at one end of main

ladder G, and sprocket-chains z pass over
these sprocket-wheels and the end sprocket-

This turan-table permits the table and |
the ladders mounted thereon to be rotated
horizontally. By means of this turn-table the

-minimun,
“are secured in sockets ¢ of the secticns, as

“shown in Kig. 10.

sleeve.
gages with a rod, k', which passes through the
The plates 4 securing the ladder

the ladder are movably secured to the main
section (3, and are extended or withdrawn by
means of these chains, The upper movable
section, P, is provided at its ends with friction-
rollers p. and the lower movable section, O, i8
provided with a friction-wheel, o’. The mov-
able sections turn on the friction-rollers o and

p" of the rigid section G. The movable sec-

tions are forced outward or drawn back by
means of the sprocket-wheels Z 7' through
the intervention of the crank-arms and the

sprocket-chains. The lower section, O, 1s pro-

vided at the back end with hooks or friction-

rollers &% which slide or roll in grooves on the

inside of a gnide-bar, % and i8 thereby sup-
ported. The rigid central section of the lad-
der is provided with trusses ¢° and truss-rods

¢*,forthe purpose of giving additional strength

to the ladder. These truss-rods are secured
to the steel plate ¢* on the under side of the
central section by means of the clevis ¢°, as
shown in Fig. 8. The end of lower section,O,

70O
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which is provided with a friction-roller, o', has

its trass-rod secured to the end of said section

by a clevis, 8, as shown 1n Fig. 9.

When the ladder-sections are made.of steel,

they are supported as shown in Fig. 10. In

this instance a steel supporting bar or plate,

Q, extends across the ends of the ladder and
has bolted to it the rigid section G. Thelower
ends have a bar, r, extending across the ladder,

and journaled thereon are rollers g, upon vhich

the section O moves. Lower movable section,
O, has friction-rollers o' journaled therein,
Rigid central section, G, has the friction-rollers

o and »’ journaled in it, and the upper mov-

able section, P, has the friction-roliers p jour-
naled in it, so that the movable sections can
move in and out with friction reduced to a
In the steel ladder wooden rounds

In connection with the flange-plate %', I pre-
fer to use the circular plate I, with the per-
forations ', as shown in Fig. 2. This c¢ircular
plate, in connection with the holding device
shown in Fig. 6, enables me to hold the sec-
tions extended in any desired position, as fol-
lows: On the hand-grasp of crank k 1s a col-
lar, ¥/, having a post, k*, to the npper end, &',
of which is pivoted a lever, &% having secured
on its under side a bent spring, k°, the free
end of which is in frictional contact with the
The outer end, %°, of said lever en-

hand-grasp, and has encircled thereon aspiral
spring, k.. The inner end of this rod engages
with the perforations in the ring {. In draw-
ing

throws out the rod k' from engagement with
the ring . When the sections have reached

‘any desired position, the lever £* is released

from the grasp, and its spring k’tends to throw
it up, and at thesame time the spring k° tends;
by its resiliency, to force the rod %' into the

ITOO0

11D
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out or in the sections, by means of the
“erank-arm, the lever k* is depressed, and this

I30
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openings in the ring I, and thus hold the lad- |

ders locked in position. The tracks C have
secured to them the bolsters C' C°, which ean
be adjusted for inequalities of the ground hy

means of the serew-bolt T, provided with the ;

collars T T°. The lower part of the bolster
(' is serew-threaded to receive the threaded
The upper portion,
C?, is not. serew-threaded, and may be raised or
lowered from the piece C' by simply serewing
up or down the screw-bolts, which are placed
on each end of the bolsters for this purpose.

I have provided a drawing or raising rope
or chain, V, which is wound apon a drum or
shaft or ditferential pulleys, @', journaled 1n

the bearings «¢ on the bolster, and by means of

which the frame B is raised. It will be noted

that this frame is secured to and tarns oun the |
- '~ the sections, as shown in Fig. 10.

shafts on the bolsters.

In order to give a steady bearing and direct
pull on the shatt when the latter is being raised,
I have journaled a lever, S, at the intersection
of the two parts B of the main frame. This
lever or hoist at its lower end has a frietion-
roller for the cord or chain to run upon.
When the ladder is raised. the hand-cords v,
secured to the ends of the ladder sections and
extending to the ground, permit the ladder to
be drawn or moved, as required, by persons
on the ground; or a tackle can be attached to

one end of ladder (3 and secured to tne truck

to lift heavy loads at outer end of ladder P.
When the ladder is folded down upon the

truck for transportation, as shown in kFigs. 2 |

and 2, I have provided holding cordsorchains
y. At oneend of the frame B oneof the cords
or chains is secured to a winding-shaft, W,
and the other end is hooked to a round of the
main ladder G. At the opposite end of the
frameé B are two cords or chains hooked into
eyes, or otherwise fastened- in frame B, and
extending therefrom (crossing each other) to
and hooking info eyes fastened to main ladder

G. This prevents any tilting or turning of
- the upper sections and holds the entire ladder

in a steady position for transportation.
Having described the detall of mechanical
construction of the device, [ will now proceed
to deseribe its operation and general purpose.
Suppose the ladder to be in its folded position,
as shown in Figs. 2 and 2%, and 1t 1s required
to raise it for use. Two of the outer swing-
ing supports, D, are detached from their rests
%, and their free ends aliowed to rest on the
ocround. The cords y are then detached, and
the lever or hoist S 18 detached and allowed to
hang vertically, and the raising chain or cord
V is then placed beneath its roller. Then the

rope or cord V is drawn taut by the winch or |

differential pulleys o, thereby drawing the

- truecks toward each other, and at the same

time causing theframe B to rise upward, hoist-
ing the ladder.to the required position. The
swinging supports are then spread ouf, soas
to brace the device, and 1In order to prevent
them from shppmg the pmnts d are driven
into the ground. -

“tion.

As an additional means for bracingthe truck

in position when the ladder is elevated, short
braces may be pivoted to each bolster, adapted

' to be swung outwardly to the o*round when
the device'is in position to be operated, and

to be folded back in place during transporta-
As soon as this frame has reached its
desired height, the upper sliding sections are
ready to be drawn out. - An operator or oper-
ators can now ascend the frame B by means
of the rounds. An operator in the basket H
can now, by means of the crank % “and the

70

75

sprocket wheels and chains, extend the mov- 8o

able sections of the ladder. The latter sec-
tions being shod on their ander side with the
steel plates ¢°, there is but little friction, and

“this friction is reduced to a minimum Dby

means of the friction-rollers on the ends of
The ladl-
der-sections being extended to any desired

length, (or to their full length h,) they are held

in position by means of the spring-bolt &7, Fig.
6.  The ladder can now be turned so as to
stand in a vertical position or ean be inclined

to any angle by means of the pivotal table &
“and hinged leaf E', and at the same time can

be rotated in a horizontal plane by means of
the pivot of the table K.
sections are capable of a compouud motion—
that is to say, that at the same time the sec-
tions are being extended and inclined they
can be turned horizontally. The advantages
of this are that while the operator is extend-
ing the sections anothier one can tarn them to
the exact position, thus saving much valuable
time. -Again, alter a person has been placed
in one of the receptacles I°, (which are made
of non -combustible material, such as asbes-

- tus cloth,) the ladder ean be swungaround to
- the opposite direction, and the person rescued

landed in a window on the opposite side of
the street or lowered to the ground. The op-

posite end of the movable iadder can then be
turned to the position occupied by the end

just moved, or can be dropped to the ground.

Thus it will be seen that either end of the
fadder is capable of being raised to any angle
from the vertical, and can be turned around

-in a complete cirele, and this, too, while the

sections are being extended, and while they

85
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In fact, the ladder- gs

ICO

105

[1O

IL§

are being raised or lowered, thus making it |

possible to touch any point within th'e cirele
described by the end of the ladder.
Having thus de ¢ribed my invention, What |

- claim as new, and demm to-secure by Letter%

Patent, 1s—
1. A portable fire-escape having a main sup-
porting ladder-frame, consisting of two parts

pivoted to each other centrally, the lower ends.

being secured to shafts or bolsters attached to

120

the axles of the truck, the upper ends having .

-pivoted thereto an anxiliary supporting-frame

tor-a table, upon which ladder-extension. sec-
tions are secured, substantially as and for the
puarpose set forth.

2. A portable fire-escape, the main support-

| ing-frame of which consists of two parts, B,

I30
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- passing through each other and pivoted cen-

trally at &', the lower ends being pivotally se-
cured to revolving shafts on the axle-bolsters,
the upper ends having pivoted thereto an
auxiliary supporting-frame, B, for a turn-

table, and braces adapted to swing outwardly

from the point of connection of the main aux-
iliary frame to the ground, substantially as

~ set forth.
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3. A portable fire-escape consisting of a
main and auxiliary frame having a bed-plate
secured thereto and supporting a turn table

having a double-hinged leaf to which the lad-

der-extensions are mounted, so that the ex-
tensions supported thereby can be rotated in
a horizontal plane, and also turned or rocked

“In a vertical plane on either side of the pivot,

substantially as and for the purpose set forth.
4. In a fire-escape ladder, a turn-table for
supporting the upper sections of the ladder,

provided with a double-bhinged leaf adapted to

fold upon the table and to be turned or rocked
in a vertical plane on either side of the pivot

of said turn-table, substantially as and for the

puarpose set forth.

5. In a fire-escape ladder, a turn-table hav-
ing a hinged leaf, to which the upper sections
of the ladder are secured, adapted to turn
about a central pivot, and the hinged leaf hav-
ing a central opening for the projecting end of
the table pivot-pin, substantially as and for
the purpose set forth.

- 6. In a fire-escape, a table for.the upper lad-
der-sections, consisting of two hinged leaves,
as described, the upper leaf having the fixed
guide-section secured thereto by braced metal-
lic straps, sald straps forming journal-seats
for the central sprocket-wheels, substantially
as and for the purpose set forth. |

- 7. Inafire- escmpe aturn-table for the Upper |

ladder-sections pivoted to and supported by
a bed-plate attached to the main supporting-
frame, said table having a double-hinged leatf,
and a basket or receptacle, H, secured thereto,

substantially as and for the purpose set forth.

3. Ina fire-escape ladder, a leaffor support-
ing the upper extension-sections, said leaf be-
ing hinged to and adapted to turn over on two
sides of a centrally-pivoted table, said table
adapted to turn in a horizontal plane about its
central pivot, as set forth.

9. In a fire-escape ladder, the combmatlon
of the centrally-pivoted table and leat hinged
thereto and turning on two sides of said table,
said leaf supporting the upper extension-sec-
tions, with a plate or bed, F, upon which the
table turns, as set forth., -

10. The combination, with the turn table
provided with meshing gear m’, of a pinion,
n, friction-rollers #»’, and a e¢rank to rotate or
turn salid table in a horlzonta,l plane, substan-
tially as and for the purpose set forth.

11. In afire-escape ladder, the combination,
with a centrally-pivoted table and the hinged
and tilting leaf adapted to turn on opposite
sides of said pivot, of the supporting bed or
plate F, a central pivot passing through said

‘upward when the ladder is to be raised, sub-

bed and lower leaf, a turn-table, and means for
operating it, as Bet forth.

12. In a fire-escape ]adder the combination,
with an upper rigidly-fixed seclalon G, secured
to 2 hinged leaf adapted to turn over the cen-

7C

tral pivot of a table, E, whereby either end of

the ladder may be raised vertically, of the
movable sections, said movable sections slid- 75
ing within and moving w1th the fixed section,

as set forth.

- 13. Inafire-escape ladder, the combmatmn |
with anupper fixed section, G, rigidly attached

to a double-hinged leaf of a centrally-pwoted 80
table, of the movable sections, and the end friec-
tion-rollers on the fixed and movable sections,

as set forth.

14. In afire-escapeladder, the combmatlon

with an upper fixed section secured to a hmged 35

leaf of a revolving table and having two cen-
tral and two or three end sprocket-wheels at
one end, of the movable sections sliding within
said fixed sections and actuated by said
sprocket-wheels throagh the intervention of go
suitable mechanism, substanlzia]ly as and for
the purpose set forth.

15. In a fire-escape laﬂder an upper fixed
section, the upper side of which 1s provided
with a metallic plate terminating 1n a clevis
on top of and at each end of said section, the
clev1ses having secured thereto trussed bmces

95

g%, substantially as and for the purpose set

forth.
16. In a portable hre -escape ladder, the 1oc

combination, with the supporting - frame B
and means for raising it, of a brace or lever,
S, adapted to hold the elevatmg rope and to
throw the center pivot-point in the frame B

stantially as and for the purpose set forth.
17. Ibn a portable fire-escape ladder, a truck
connected by a reach consisting of three or
more pieces adapted to slide upon each other
when extended or closed, the inner piece hav- 1 .o
ing grooves for guide-pins and metallic bands
to hold the posts together, substantially as and

for the purpose set forth.

18. In a portable fire-escape ladder, the
combination, with the axles, of the bolster C,
screw-threaded at its lower end, the non-screw-
threaded bolster C? of the screw-bolt T, pass-
ing vertically tbrough the bolsters and pro-

115

vided with the collars TV T% as and for the

purpose set forth. 120

19. In a portable ladder, the combination,

with the frames B/, pivotally united near their
‘inner ends, of a plabe, F, upon which the ex-
| tension-ladder sections are mounted, said plate

being secured in position by bolts and a clamp, 1 25
I, substantially as and for the purpose set
forth

20. The combmabron Wlhh the turn- table of

| the metallic plates A, secured to leaf E and

main section G, as to form a passage- way for 130
the truss-rods on the stationary ladder-section,
substantially as and for the purpose set forth.
21. Thecombination of the ladder and table
secured together by the plates A, and braced
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diagonally and laterally, said securing-plate

having auxiliary plates &’ attached thereto to

10

20

form bearings for sprocket-wheels Z, substan-
tially as and for the purpose set forth.

22. A ladder consisting of two or more mov-
able sections, the lowersection being provided
with hooks />, which slide 1n grooves on the
inside of a guide-bar, and said lower section
supported thereby, substantially as and - for
the purpose set forth.

23. 1Inaladder consisting of a rigid and two
or more movable sections, Tthe supporting bar
or plate Q, extending acmss the ends of the
ladder and provided with friction-rollers upoun

which the lower movable section moves, sub-|

stantially as and for the purpose set forth.
24. Thecombination, with the movable sec-
tions, of suitable sprocket wheels and chaius,
a crank, a perforated plate, 1, and a crank
provided with a pin or rod adapted to aunto-

matically enter the perforation in said plate

and hold the ladder locked in any desired po-
sition, substantially as and for the purpose
set forth. - |

25. The combination, with the movable sec-
tions, of means for moving them aud a hollow
crank, &, the handle grasp of which 18 pro-
vided with means for automatically holding

T E—
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| presence of two witnesses.

‘:

the sections in a fixed position or releasing

same,s0as to be moved in either direction, sub-
stantially as and for the purpose set forth.
26. The combination, with the movable sec-
tions,ofsprocket oractuating wheelsand chains
and a crank for actuating said wheels, said
crank having a spring- level k%, held by the
hand and adapted to draw out or release a
rod, A, which engages with a perforated plate,

-.fmd thus hold or release the sprocket-wheels,

substantially as and for the purpose set forth.

27. In a portable ladder, the combination
with the axles and adjustable bolsters, of the
braces D', secured to the lower bolsters, sub-
stantially as and for the purpose set forth.

28. In a fire-escape ladder, an upper cen-
trally-balanced ladder, G, pmwded with mov-
able .sections sliding therem, said ladder be-
ing hinged on two su]es to a rotating pivoted
table and adapted to turn on either hinged
side of the table-pivot, so as to bring either

- end of the ladder upward, as set forth,

Intestimony whereof I affix my signature in

TAMES B. BRAY.
Witnesses: |
NEwTON B. LOVEJOY,

K. J. UNDERWOOD.
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