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UNITED STATES PATENT OFFICE. 
JOHN McDONOUGH AND WALTER B, COX, OF NEW YORK, N. Y. 

LADDER. 

SPECIFICATION forming part of Letters Patent No. 354,333, dated December 14, 1886. 
Application filed June 8, 1886, Serial No. 204,469. (No model.) 

To all whon, it may concern: 
Be it known that we, JoHN McDoNOUGH 

and WALTER B. COX, of the city, county, and 
State of New York, have invented a new and 

5 Improved Ladder, of which the following is a 
full, clear, and exact description. 
The object 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 drum is attached 
to a suitable carriage, and is inclosed by a 
suitable casing in which followers are placed to 

O 

prevent the ladder from displacement or sag 
ging while being Wound upon the drum, and 
while the latter is being turned for elevating 
the ladder. 
The ladder is composed of sections hinged 

together, and each section is provided with a 
joint-clasp or sleeve for locking the sections 

2O 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 
scribed and claimed. 

Reference is to be had to the accompanying 
drawings, forming a part of this specification, 

25 

in which similar letters of reference indicate. 
corresponding parts in all the figures. 

Figure 1 is a side elevation of the carriage, 
the ladder-casing, the gearing for revolving 
the drum on which the ladder is wound, and 
gearing for changing the angle of the sluice 
through which the ladder passes. Fig. 2 is a 
plan view of the same. Fig. 3 is a sectional 
elevation of the same on the line acac of Fig. 
2. Fig. 4 is a detail sectional view showing 
the means for automatically shifting the slid 
ing sleeves. 
The carriage A is an ordinary four-wheeled 

5 carriage provided with the heavy side pieces, 
B. B. Journaled in the side pieces, BB, is the 
shaft C, on which 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 E, secured on a crank-shaft, E, 

These sleeves are 

and its shaft C may be turned in either direc 
tion for winding the ladder upon the drum or 
for elevating the ladder. Surrounding the 
drum C is the cylindrical casing F, which in 
closes the ladder when wound upon the drum 
D. Within the casing F are placed followers 
G, each provided at its ends with a block or 
projection, f, which reaches through a slot, f, 
made in the side of the casing F. The pro 
jectionsg have screw.threaded orifices formed 
in them, through which pass worm-shafts G', 
(see Figs 1 and 2.) which are adapted to be 
revolved by the large bevel gear-wheels G", 
secured upon the shaft C, and the bevel-pin 
ionsg, secured upon the inner ends of the said 
worm-shafts, so that when the drum D is re 
volved for winding up the ladder the followers 
G will at the same time be moved outward 
away from the drum by the action of the worm- 70 
shafts G'. When the drum D is reversed, the 
said followers will be drawn in Ward toward 
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. 75 
ment of the Sections of the ladder. 
The ladder is composed of sections H, hinged 

together by the cross-pieces h, which consti 
tute the rungs of the ladder. Each section 
H is composed of two corresponding side 
pieces, h", about two feet in length, and on each 
side piece is placed a sleeve, i, formed with a 
recess, i, at one side (see Fig. 3) and adapted 
to slide over the joint between the sections for 
locking the sections in line with each other. 
The lower 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 
through the opening F of the casing F and 
through the sluice J, pivoted in front of the 9o 
said opening F, the siuice serving as a guide 
to the ladder when it is elevated by turning 
the drum D in the direction of the arrow in 
Fig. 3. The said sluice J is provided with 
curved racks J', which mesh with the gear 
wheels J” on the crank-shaft J, So that by 
turning said crank-shaft the sluice may be set 
at any desired angle, as circumstances may 
require. A roller, J", is fitted in the sluice J 
between the side pieces, ji, thereof, behind 
which the ladder passes, so that the roller con 

85 

95 

OO 

so that by turning the said shaft the drum D fines the ladder within the sluice and avoids 
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unnecessary friction. In each side jj of the 
sluice J is formed a suitable opening or slot, 
c, in which is placed the escapement device 
K, for shifting the sleeves i upon the side 
pieces h of the sections, both in elevating 
and in lowering or winding up the ladder. 
Each escapement device is formed at its ends 
with wedge-shaped or tapering points c, and 
is pivoted at its center in the slot c'. The dis 
tance between the two points c is slightly less 
than the length of the sleeve i, 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 i the upper point will impinge 
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 
the sleeve. When the sleeve thus held sta 
tionary occupies a position over the joint next 
below it, the sleeve next above will have passed 
the upper point of the escapement device, 
whereupon the lower sleeve, acting against the 
beveled lower surface of the lower point c, 
will tip the escapement device on its pivot and 
pass the said lower point. On reaching the 
upper point c the sleeve in question will 
Strike the beveled surface of said upper point 
c and will again shift the escapement device 
and bring the lower point again into position 
to lock the sleeve next below, so that each sec 
tion of the ladder will be moved through the 
sleeves thereon, causing thesleeves to be shifted. 
over the joint to lock the sections in line with 
each other. In this manner all the sleeves i 
will be automatically shifted from a central po 
sition in each side bar h' to a position over the 
joints by the act of extending or elevating the 
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 i from a position over the 
joints to a central position in the sections side 
pieces, h", thus leaving the ladder in a flexible 
condition, So it can be wound upon the drum D. 
For locking the sleeves i in their respective 

positions at the center of the sections, and also 
over the joints, We provide each sleeve with a 
spring-latch, d, centrally pivoted and provided 
with a point, d", adapted to pass through an 
orifice in the sleeve and to enter shallow re 
cesses i i", (see Fig. 4) formed in the edges of 
the side piece, h". At the time of extending 
the ladder these spring-latches d are operated 
automatically for unlocking the sleevesi, 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 
outwardly-extending lever, l, arranged to en 
gage with a circular rack, l, so that by tilting 
the plate L and locking it by means of the le. 
verland rack the upper end of the said plate 
will reach inward beyond the inner surface of 
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 is placed exactly in line with 
the escapement devices K, so that the plate L 
will act to release each sleeve i at the same 
time the escapement device K engages with 
the upper end of each sleeve. When the sleeves 
reach a position properly over the joints, the 
points of the locking-lever's drop into recesses 
i", and thus lock the sleeves iu that position. 
Upon lowering or winding up the ladder the 
plate L will be reversed-that is, it will be 
turned on its pivot and locked by the lever l 
and lack l', so that its lower end will stand 
somewhat inward from the inner surface of the 
sluice J, whereby the lower end of said plate 
will act to depress the spring-latches d, and 
thus again unlock the sleeves i at the same time 
the escapement devices act to move them from 
a position over the joints to the center of the 
side pieces, h., where the points of the locking. 
levers dwill again drop into depressions i, and 
thus lock the sleeves at the centers of the side 
bars l'. 
The upper section of the ladder is provided 

with hooks.f, 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 f', 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, it is 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 follower's G toward the center 
of the drum, which will prevent the separa 
tion of the sections of the ladder. This, as the 
drum is revolved, will cause the Sections to 
force each other outward through the sluice J. 
As each section passes the escapement devices 
K and plates L the sleeves i will be unlocked 
by the plate L and shifted by the escapement 
devices over the joints between the sections, 
as above described, and thus lock the Sections 
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 G', 
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 
i are each automatically unlocked and moved 
upon the side bars of the section, as above de 
scribed, from occupying a position over the 
joints to a 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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We claim as new, and desire to secure by Let 
ters Patent, is 

1. The combination, with the drum and the 
flexible ladder, of the followers G and means, 
substantially as described, for moving the fol 
lowers to and from the drum, substantially as 
and for the purposes set forth. 

2. The combination, with the drum, means 
for revolving it, and the flexible ladder, of the 
guide-sluice J, curved rack-bars J', shaft J, 
and pinions J", secured upon the shaft and 
meshing with the teeth of the curved rack 
bars, substantially as and for the purposes de. 
scribed. 

I5 3. The ladder composed of hinged sections 
provided with the sliding sleeves i, in combi 
nation with the escapement devices K, fitted 
in the sides of the sluice J, for automatically 
shifting the sleeves as the ladder is elevated 

2O and lowered, substantially as described. 
4. The ladder composed of hinged sections, 
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each provided with sliding sleeves, in combi. 
nation with spring-locking devices d, attached 
to the sleeves, substantially as described. 

5. The ladder composed of hinged sections, 25 
each provided with sliding sleeves, in combi. 
nation with spring-locking devices, and the 
levers L, fitted in the sluice J, for automatic 
ally depressing the locking devices, substan 
tially as described. 

6. The drum D, placed in the casing F, 
formed with the radial slotsg', in combination 
with the flexible ladder, the followers G, 
means for revolving the drum, the beveled 
gear-wheels G*g, and the worms G', all ar- 35 
ranged substantially as and for the purposes 
set forth. 

JOHN MCDONOUGH. 
WALTER, B. COX. 

Witnesses: 
H. A. WEST, 
C. SEDGWICK. 

  


