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To all whom it ma 1/ CONCEPIL:
Be it known that we, JOHN l\[ODO\*OU(xH

and WALTER B. CoOX, 0{ the city, county, and

State of New York, have invented a new and
Improved Ladder, of which the following 1s a
full, clear, and exact description. '
The ObJOCL of our invention is to provide a
practical flexible fire-ladder adapted to be

wound upon a drum and elevated therefrom

by turning the drum. The druom 18 attached
to a smtmble carriage, and is inclosed by a

suitable casing 1n whlch followers are placed to -
Pl‘event the hddel from displacement or sag-

ging while being wound upon the drum, and

qwhlle the latter is being turned for elevating

the ladder.

The ladder is wmp()%ed of sections hinged |

together, and each section is provided with a

JOll]t el.aJSp or sleeve for locking the sections
These sleeves are

in line with each other.
operated automatically both in elevating and
lowering the ladder to engagement with and
release the joints, and an automatically-oper-
ated locking device is attached to each sleeve

for locking it in place over the joints of the |

sections. |
The invention consists of the ladder and the

parts thereof, constructed as hereinafter de-

seribed and clalmed

Reference is to be had to the %ccompauymn
drawings, forming a part of this specification,
in which sumlar lette1s of reference indicate.

corresponding parts in all the figures.

Figurel is a side elevation of the carriage,
the ladder-casing, the gearing for 1evolvmg "

the drum on whzch the ladder is wound, and

ﬂ*ea}smﬂ for changing the angle of the Slmce,
Ifig. 2 1s a

thlough which the ladder passes.
plan view of the same. Fig. 31s a swtmnal
elevation of the same on the line z z of Fig.
2. Fig. 4 is a detail sectional view showmg

the means for automatically shifting the slid-

ing sleeves. |
The carriage A i8S an 01*(1111%1*\? [om wheeled

carriage pr 0V1ded with the heavy side pleces,
B B. Journaled in the side pieces, BB, 18 the
shaft C, on whieh is secured a drum, D, Fig.
3. The shaft C is provided at each end with
a large gear-wheel, E, with which mesh smaller
gear-wheels I, secured on a erank- shaft, B |
- 80 that by turnm

o the sald shaft the drum D

_tute the rungs of the ladder.

side pu,t,e is placed a

regquire.
between the side pieces, j 4, thereof, behind

which the ladder passes, sothat the mller con-

| and its shaft C may be turned in either direc-
tion for winding the ladder upon the drum ofr
for elevating the ladder.

drum C is the cylindrical easing ¥, which 1n-

closes the ladder when wound upon the drum

D. Within the ecasing I are placed followers
G, each provided at its ends with a block or
pwjeetmn, ¢, which reaches through aslot, ¢,

made in the side of the casing I'.  The pro—x
Jectlon‘s g have serew- Lhrefbdﬂd or 1ﬁces formed
| in them, through which pass worm-shafts G,

(see Figs 1 and 9 ,) which are adapted to be

revolved by the large bevel gear-wheels G*

secured nupon the sha t C, and the bevel-pin-

ions g ' secured upon the inner ends of the said

worm-shafts, so that when the drum D is re-
volved for wmdmo' up the ladder the followers
G will at the same time be moved outward

away from the drum by the action of the worm-

Sha[bs . When the drum D is reversed, the

the drum by the action of the worm-shafts G,

‘thus hugging the coils of the ladder together

upon the drum and preventing the displace-
ment of the seetions of the ladder.
Theladderis compobed of sections I, hing ed
together by the cross-pieces 7, whmh 60_18131-
Tach section
H 18 compoqed of two emrespondmg side

pieces, i/, abouttwo feet inlength, and on each
a sleeve, 1, formed with a

Surrounding the

7G

said followers will be drawn inward toward _-

So

recess, ¢, ab one side (see I 0". 3) and adapted

to slide over the Jomb between the sections for

locking the sectionsin linewith each other.
The 1ower end of the ladder is connected to

the lugs b, attached to or formed on the drum

D, and the outer end of the ladder is passed

Lhrouah the epemnn I of the casing I and
thmuﬂh the sluice J, plvoted in front of the
said opening I, the siuice serving as a gulde
to the ladder when it 1s elevated by turmnn
the drum D in the direction of the arrow in
Fig. 3. The said sluice J 18 provided with

curved racks J’. which mesh with the gear-

%0

935

wheels J° on- the crank-shaft J?, so that by

turning said erank-shatt the Slmce may beset
at any desired angle, as circumstances may

‘A roller, J* ig fitted in the sluice J

ﬁnes the hdde1 within tho Slum and avmds

100
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unnecessary friction. In each side 45 of the
sluice J is formed a suitable opening or slot,
¢, in which is placed the escapement device
K, for shifting the sleeves ¢ upon the side
5 Dleces 7' of the sections, both in elevating

and in lowering or winding up the ladder.

Hach escapement device is formed at its ends
with wedge-shaped or tapering points ¢, and

18 pivoted atits center in the slot ¢. The dis-

ro tance between the two points ¢ is slightly less
~than the length of the sleeve 4, as shown in
Fig. 4, so that while the lower point, for ex-
ample, is engaged by the upper end of one

of the sleeves ¢ the upper point will impinge

15 against the side of the sleeve next above, and
this will hold the lower point in position to
lock the sleeve engaged with it and hold it
stationary while the section of the ladder on
which the sleeve is placed is shoved through

20 the sleeve. 'When the sleeve thus held sta-
tlonary occupies a positionover the joint next
below it, the sleeve next abovewill have passed
the upper point of the escapement device,
whereuponthe lower sleeve, acting against the

25 beveled lower surface of the lower point e,
will tip the escapement device on its pivot and
pass the said lower point. On reaching the
upper point ¢ the sleeve in question will
strike the beveled surface of said upper point

30 ¢ and will again shift the escapement device
and bring the lower point again into position

to lock the sleevenext below, so that each sec-
tion of the ladder will be moved through the

sleeves thereon, causing thesleevestobeshifted .

35 over the joint tolock thesections in line with
cach other. In this manner all the sleeves ¢
will be automatically shifted from a central po-
sition in each side bar 7/ to a position over the
Jjoints by the act of extending or elevatingthe

40 ladder. Upon winding up the ladder the es-
capement devices K will have a reverse ac-
tion—that is, they will act to automatically

slide the sleeves ¢ from a position over the
jointsto a central position in the sections side

45 pieces, /', thus leaving the ladder in a flexible
condition, soitcanbe wound upon the drum D.

For locking the sleeves ¢ in their respective
positions at the center of the sections, and also
over the joints, we provide each sleeve with a

5o spring-latch,d, centrally pivoted and provided
with a point, &', adapted to pass through an
orifice in the sleeve and to enter shallow re-
cesses ¢ ¢, (see Fig, 4,) formed in the edges of
the side piece, 2. At the time of extending

55 the ladder these spring-latches d are operated
automatically for unlocking the sleeves i, and
for this purpose we pivot, in a suitable slot
formed at the back of the sluice J, a centrally-
pivoted plate, L, which is provided with an

Co outwardly-extending lever, {, arranged to en-
gage with a circular rack, /', so that by tilting
the plate L and locking it by means of the le-
ver {and rack Z'the upper end of thesaid plate
will reach inward beyond the inner surface of

65 the back of the sluice J, whereby it will act to
depress the upper ends of the spring-latches d
as they pass the upper end of the said plate.

The plate L 1s placed exactly in line with
the escapement devieces K, so that the plate L
will act to release each sleeve ¢ at the same
time the escapement deviee K engages with
theupper end of each sleeve. When thesleeves
reach a position properly over the joints, the
points of the locking-levers drop into recesses
¢*, and thus lock the sleeves in that position.
Upon lowering or winding up the ladder the
plate L will be reversed—that is, it will be

turned on 1ts pivot and locked by the lever !

and rack 7', so that its lower end will stand
somewhat inward from the inner surfiace of the
sluice J, whereby the lower end of said plate
will act to depress the spring-latches d, and
thusagain unlock the sleeves 7 at the sametime
the escapement devices actto move them from
a position over the joints to the center of the
side pieces, 2/, where the points of the locking-
levers d will again drop into depressions %, and
thus lock the sleeves at the centers of the side
bars 7. |

The upper section of the ladder is provided
with hooks /, by which the ladder, when ele-
vated, may be attached to a cornice or win-
dow, or other part of the building. These
hooks are provided with rings £/, to which
may be connected guy-ropes M for steadying
the ladder while being elevated and lowered,
and these guy-ropes are wound upon drums
M, attached to a crank-shaft, N, journaled
near the front of the carriage in the main side
pieces, B, as shown clearly in Figs. 1 and 2.

The action is as follows: To elevate the lad-
der, 16 18 only necessary to revolve the drum
D In the direction of the arrow in Fig. 3 by

turning the crank-shaft E°. The revolution of

the shaft C will revolve the worm-shafts G/
and move the followers G toward the center
of the drum, which will prevent the separa-
tion of the sections of the ladder. This, as the
drum 18 revolved, will cause the sections to
force each other outward through the sluice J.
A8 each section passes the escapement devices
K and plates L the sleeves ¢ will be unloclked
by the plate L and shifted by the escapement
devices over the joints between the sections,
as above described, and thus lock the secetions
rigidly in line with each other. In thus ele-
vating the ladder its direction will be con-
trolled by changing the slant, of the sluice J
by turning the crank-shaft J°. For lowering
and winding up the ladder, the crank-shaft B
will be turned to reverse the revolution.of the
drum D, whereupon the followers G will be
forced outward by the action of the worms &/,
thus furnishing room for the ladder as it is
wound upon the drum. In passing the es-
capement devices K and plates L the sleeves
¢ are eaca aufomatically unlocked and moved
upon the side bars of the section, as above de-
scribed, from occupying a position over the
joints to o position at the center of each sec-
tion, thus rendering the ladder again perfectly
flexible, so it may be wound upon the drum,
as shown in Fig, 3. |

Having thus described our invention, what
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“1ye claim as new, and desire to secure by Let- | each prowded with sliding sleeves, in combi-

10

ters Patent, is—

1. The combumtlon with the drom and the
flexible ladder, of the followeis G- and means,
substantially as described, for moving the fol-
lowers to and from the drum, substantially as
mlfl for the purposes set forth.

The combination, with the druni, means
f(}l 1evolvmo° 1t, and Lhe flexible ladder ofthe

eunide- Slmee J, cmved rack-bars J, Shaft} J°,

| nation with spring-locking devices d, attached

to the sleeves, substa,ntlally as descubed
. The 1adder composed of hinged sections,
eaeh provided with sliding sleeves in combi-

nation with spring-locking devms and the

levers L, fitted in the slmce J, for automatic-
ally d(,pressmg the locking devlces ‘substan-
tnlly as described.

6. The drum D, pred 111 the casing F,

and pinions J°% secured upon the ‘shaft and | formed with the mdml slots ¢/, in combinabion

meshing with the teeth of the curved rack-

bars, substantially as and for the purposes de-
sc,rlbed

3. The Iadder composed of hinged sections
proviaed with the sliding sleeves 4, in combi-
nation with the escapemenb devices K, fitted
in the sides of the sluice J, for automatically

shifting the sleeves as the ladder is elevated

20 and ]G‘ﬁ ered, substantially as described.

4. The ladder composed of hmﬂed Sectlons

with the flexible ladder, the followers G,

‘means for 1evolv1nﬂ the dmm the beveled

cear-wheels G* ¢, and the worms G, all ar-

-mnwed substantially as and for the purposes

set 101 th .
JOHN McDONOUGH.
WALTER B. COX.

‘Wilnesges: =
- H. A. WEsT,
- C. SEDGWICK.
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