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The present invention relates to new and use 
ful improvements in ladders and more particu 
larly it pertains to ladders of the flexible type of 
Which the Well-known Jacob's ladder is one good 
example. 

It is an object of the present invention to pro 
vide a new and improved ladder of the aforemen 
tioned type which will have many advantages 
over such ladders as generally constructed and 
With which We are familiar. 
Such ladders When not in use are generally 

stored in rolled form and it is an object of the 
present invention to provide a new and novel 
construction which will permit of compact roll 
ing of the ladder for storage purposes. 
Such ladders in use are generally thrown over 

the side of a ship and it is a further object of 
the present invention, so to construct the ladder 
that fouling thereof will be prevented in the 
placing of the ladder in position for use. 
A feature of the invention resides in the novel 

construction whereby any length of adder may 
be constructed merely by adding or removing 
steps and lengths of stiles or side chains. 
Another important feature of the invention re 

sides in a novel form of So-called ear. The ears 
of such ladders are arranged to space the ladder 
from the side of a ship, Wall or the like, in order 
to give hand and foot room for persons using 
the ladder. 

Ears for ladders of this type as generally con 
structed have Several disadvantages among the 
most serious of Which is, that when the ears are 
jammed between the side of a ship and a small 
boat Such for example as a lifeboat, pilot's boat 
or the like, the small boat is often subjected to a 
staving in action. 

It is a further object of the present invention 
to provide an ear for ladders of this type which 
will have sufficient rigidity to maintain the ladder 
in spaced relation with respect to a ship's side, 
wall or the like and which will have body weak 
ness which will permit of a bending or collapsing 
of an ear under a pressure Which would be in 
sufficient to Stave in the Side of a lifeboat or 
similar small craft. 

Et is a further object of the invention to pro 
vide a new and novel construction whereby, 
should damage occur to One or more of the ears 
of a ladder, the ladder will not become useless 
nor will the steps thereof assume angular posi 
tion as so often happens in the breaking down 
of ladders of this type as generally constructed. 
With the above and other objects in view, ref 
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ings and the following description and claims 
Wherein is set forth two practical embodiments 
of the present invention. 
In the drawings: 
Figure 1 is a View in front elevation of a flex 

ible ladder constructed in accordance with a pre 
ferred form of the present invention, 

Figure 2 is a view in elevation taken at right 
angles to Figure 1, 

Figure 3 is a horizontal sectional view taken 
Substantially on the line 3-3. Of Figure 1, 

Figure 4 is a detail plan view of a ladder lear 
constructed in accordance with the present in 
vention, 

Figure 5 is a view partly in elevation and part 
ly in vertical section taken substantially on the 
line 5-5 of Figure 2, 
Figure 6 is a detail sectional view on an en 

larged Scale, the view being taken substantially 
on the line 6-6 of Figure 2, 

Figure 7 is a fragmentary side elevational view 
on an enlarged scale illustrating a slightly modi 
fied form of the invention, and; 

Figure 8 is a detail sectional view taken sub 
stantially on the line 8-8 of Figure 7. 
A ladder constructed in accordance with the 

present invention comprises steps 0, ears ff, and 
Stiles 2, all of which parts are formed from 
metal. 
As best illustrated in Figure 5, the steps 0 

are formed fron a light metal and are of hollow 
form, each having top walls 3, side walls 4, the 
botton edges of the side Walls each having an 
inWardly turned flange fj which construction 
constitutes in effect an inverted channel. The 
top edge of each step is provided with two or 
more longitudinally extending ribs 6, see Figure 
3, which provide tread Surfaces for the steps as 
well as lend rigidity thereto. 
The ears i? are formed from a relatively light 

sheet metal and are preferably of oval form as 
best illustrated in Figure 4. The several ears if, 
being of the same construction, the description 
of one it is believed Will Suffice. 

Defining the marginal edge of the earl, there 
is a flange 7. This flange T serves two purposes. 
First, it provides marginal rigidity for the body 
portion of the ear and Second, it provides a rela 
tively flat surface of Sufficient area to maintain 
stable contact with the side of a ship, wall or the 
like, as indicated at 8 in Figure 3, the side of the 
ship, wall or the like being designated 9 in said 
figure. The marginal flange f is narrower at 
diametrically opposite points in line with the 

erence will be had to the accompanying draw- 55 transverse axis of the ear from which points it 
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increases in width in opposite directions, its 
widest dimension being at two diametrically op 
posite points 20 which are in line with the lon 
gitudinal axis of the ear, as illustrated in Fig 
lure 4. 
By this construction, the flange provides 

greater strength at the points 29 than at the 
points 2 and furnishes the necessary body rigid 
ity to maintain the oval form of the ears under 
Ordinary use. 
Each of the ears is provided with a centrall 

disposed depressed portion 22 which is preferably 
rectangular in form, as best illustrated in Figure 
4. This depressed portion provides means for 
attaching the steps () to the ears , each side 
wall 4 of the steps being provided at each end 
With an inwardly turned flange 23 for the recep 
tion of rivets or the like 24 by means of which 
the steps are rigidly secured to the ears. 
By formation of the depressed portion 22, the 

body portion of the ear is weakened along the 
lines designated A and B in Figure 4, which lines 
extend at right angles to the longitudinal axis 
of the ear, the purpose of which Construction 
Will be hereinafter more Specifically described. 
The stiles 2 are formed from chain and the 

steps and ears are secured thereto at spaced in 
tervals by means of plates or cleats 25 which are 
Secured to the Outer face of the depressed por 
tion 22 by means of the rivets 24 heretofore men 
tioned as employed to secure the steps to the ears 
as best illustrated in Figure 6 of the drawings. 
At spaced intervals, one of the links 2 may be 
contracted transversely to a dimension render 
ing it capable of being tightly embraced by the 
cleat or plate 25 in such a manner that When the 
cleat or plate 25 is Secured in position as shown 
in Figure 6, the contracted link, which is desig 
nated 28 in the drawings, will be rigidly secured 
to the ear. 
As will be apparent from Figures 2 and 3, the 

flange of the ear is provided with notches 29 
at diametrically opposite points in line With the 
transverse axis of the ear, and these notches 
receive the legs of the next adjacent link upon 
each end of the contracted link 28 in order to 
provide a substantially flush Surface at the point 
where the links intersect the flanges of the ears. 
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It is desirable to have these links, which are 
designated 30 in the drawings, rigidly attached 
to their respective ears, Since Were they pivot 
ally mounted relatively thereto, there would be 
a tendency to permit of a pivotal movement of 
the links 30 relatively to the ears which might 
result in fouling of the stiles when the ladder 
is in rolled form. 
Means is provided to Secure the links 30 rigid 

ly in the flanges of their respective ears and in 
the preferred form of the invention, this means 
comprises a strap 32 which embraces the link 
and is Secured to the body portion of the ears 
by means of rivets or the like 33. 
By this construction it Will be apparent that 

the links 39 as well as the links 28 are attached 
rigidly to their respective ear members. Fur 
ther it will be apparent that the stiles are not 
in any Way looped and are attached to the ears 
and the Steps in Such a manner that any dam 
age, Such for example as crushing of an ear, or 
the breaking of a step, does not either lengthen 
or Shorten the stiles, thus insuring all remain 
ing steps occupying a true position at right 
angles to the stiles by which they are carried. 
Still further, a breaking down or crushing of an 
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or the breaking down of a step will not neces 
sarily affect an ear to which it is attached and 
still further, complete collapse of a step and 
ear will in no manner render the ladder in 
capable of use except for the particular step and 
ear which has been damaged. 
We will now describe the manner in Which a 

ladder constructed in accordance with the pres 
ent invention will function and We Will take aS 
an example the ladder as being used over the 
side of a ship for the purpose of disembarking 
persons from a ship into a lifeboat or similar 
Small craft. 
The ladder being attached at its upper end 

to a Suitable point upon the deck or rail of a 
ship, when thrown over the side will uncoil with 
out fouling. This result is obtained by reason of 
the rigid attachment of the links 28 and 30 to 
their respective ears. As the ladder unrolls to 
its extended length, the ears Will engage the 
side of the ship as indicated in Figure 3 of the 
drawings, Spacing the steps Sufficient distance 
from the side of the ship to provide ample foot 
and hand room for a person descending the 
ladder. 

Should, however, there be a rough Sea, and 
the Small craft be pitched against the side of the 
ship, pinching the ears between the side of the 
Small craft and the side of the ship, the ears 
Will serve to Space the Small craft from the side 
of the ship. However, the ears in the present 
invention are so constructed that when the small 
craft is pitched violently against the side of the 
ship, those ears which may be pinched between 
the Small Craft and the side of a ship will crush 
down along either or both of the lines A or B, 
Which action will relieve the impact of the blow 
and prevent a staWing in of the side of the Small 
craft. 

It is to be understood that the construction 
employed is So designed that the afore described 
action will taken place and furthermore that the 
metals employed will be of such character as to 
render Such action infallible. 

In a case Such as above described, it is obvi 
ous that where one only of the ears of a step 
may be crushed, the step connected to such ears 
Would still maintain its true horizontal position 
although one end of the step would swing closer 
to the ship. However, this would necessarily be 
at a point sufficiently low in the ladder that it 
WOuld not amount to a serious handicap to the 
Operation thereof. 
In that form of the invention illustrated in 

Figures 7 and 8, the ears f, the retaining cleat 
or plate 25, and stiles 2 are of the same con 
struction as in the preferred form of the inven 
tion. 
In the modified form of the invention, the 

flange T of the ear is notched as at 40 to receive 
the legs of the links 30 as in the preferred form 
of the invention. However, in the modified form 
the means for retaining the links rigidly with 
respect to the ears is different. This retaining 
means in the modified form of the invention con 
Sists of a projecting lug or the like 4 formed in 
tegral with the flange 7, the lug 4 having 
curved side edges 42 to engage the legs of the 
link 30. 
In assembling a ladder of the modified form, 

the lug 4 occupies the same plane as that of 
the flange 1 until the ear is attached to the stile. 
The link 30 is moved to a position at right angles 
to that in which it is shown in Figure 7 in order 

ear, Will not affect the step by which it is carried 75 that the lug 4 may pass between the legs there 
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of after which the link is positioned as shown 
in Figure 7 and the lug 4f bent inwardly of the 
ear into clamping engagement, with the legs 
of the link 3. With Sufficient force to move them. 
into the recesses A and retain them therein 
against movement relative thereto. 
From the foregoing, it will be apparent that 

the present invention provides a new and novel 
construction. Whereby Jacob's ladders and lad 
derS of Similar type may be formed entirely from 
sheet metal, may have Sufficient strength for all 
intended uses and purposes, and yet under ex 
treme conditions of use be incapable of render 
ing damage to Srinall Craft should the same be 
Violently pitched against the ladder ears and the 
earSpinched between the Small craft and the side 
of a ship. 

Furthermore, the present construction pro 
vides for compact rolling of the ladder when not 
in uSe and insures a free unrolling of the ladder 
Without fouling, even though the ladder is hur 
riedly and roughly thrown into operation. 

Still a further feature of the present construc 
tion and an important one, is that by reason of 
the fact that the links 39 are rigidly secured 
against movement relatively to the ears , there 
are no moving parts between which the hands 
or other portions of the body of a person upon 
the ladder could be injured by pinching or the 
like. 

It Will be understood that various types of met 
als may be employed and while the invention 
has been herein illustrated in its preferred forms, 
it is to be further understood that it is not to be 
limited to the Specific construction herein shown, 
and that it may be practiced in such other forms 
as rightfully fall within the scope of the ap 
pended claims. 

Having thus described the invention, what we 
claim as new is: 

1. A ladder of the type described comprising 
in combination, a plurality of ladder steps, flex 
ible stiles, spacing ears carried by the ends of said 
StepS, means for rigidly Securing the ears and the 
stiles to the ends of the steps, and additional 
means for rigidly securing the stiles to the Spac 
ing ears. 

2. A ladder of the type described comprising 
in combination, a plurality of ladder steps, flex 
ible stiles, spacing ears carried by the ends of 
Said steps, means for rigidly securing the ears 
and the stiles to the ends of the steps, and addi 
tional means for rigidly securing the stiles to the 
Spacing ears, said rigid attachment of the stiles 
to the ears being at points Spaced with respect to 
the rigid attachment of the stiles with the ends 
of the steps. 

3. A ladder of the type described comprising 
in combination, a plurality of ladder steps, flex 
ible stiles, Spacing ears carried by the ends of 
Said steps, means for rigidly securing the ears 
and the stiles to the ends of the steps, and addi 
tional means for rigidly securing the stiles to the 
Spacing ears, said rigid attachment of the stiles 
to the ears being at points spaced with respect 
to the rigid attachment of the stiles With the 
ends of the steps and upon opposite sides thereof. 

4. A ladder of the type described comprising 
in combination, a plurality of ladder steps, fiex 
ible stiles formed of pivotally connected links, 
and Spacing ears, means for rigidly Securing the 
spacing ears to the ends of the steps and for 
embracing one of the links of the stiles for rigid 

5 

O 

20 

2 5 

3. 

3 5 

40 

45 

50 

55 

60 

65 

70 

ly securing the steps to the stiles, and separate 75 

B 
means for rigidly securing the stiles to the spac 
ing ears. 

5. A ladder of the type described comprising 
in combination, a plurality of ladder steps, flex 
ible stiles formed of pivotally connected links, 
and spacing ears, means for rigidly securing the 
Spacing ears to the ends of the steps and for em 
bracing one of the links of the stiles for rigidly 
securing the steps to the stiles, and separate 
means for rigidly Securing the stiles to the spac 
ing ears, Said means comprising a strap like 
member carried by the spacing ears and embrac 
ing One of the links of the stiles. 

6. A ladder of the type described comprising in 
combination, a plurality of ladder steps, flexible 
stiles formed of pivotally connected open links, 
and spacing ears, means for rigidly securing the 
spacing ears to the ends of the steps and for em 
bracing one of the links of the stiles for rigidly 
securing the steps to the stiles, and separate 
means for rigidly Securing the stiles to the Spac 
ing ears, said means comprising a lug projecting 
from the spacing ears and extending through the 
open links of the stiles for clamping the stiles to 
the earS. 

7. A spacing ear for ladders of the type de 
Scribed comprising a body portion of sheet metal, 
a flange extending angularly from the body por 
tion to impart marginal rigidity thereto, said body 
portion being weakened along predetermined 
lines Within the confines of the flange to pro 
vide zones of collapse within the body portion of 
the ear. 

8. A Spacing ear for ladders of the type de 
Scribed comprising a sheet metal member of oval 
form, a flange defining the marginal edge of Said 
member and a centrally disposed rectangular de 
pressed area, struck out of the plane of the body 
portion of the member, two of the opposed side 
edges of the depressed area, forming lines of fold 
upon Which the ear may collapse under pressure. 

9. A spacing ear for ladders of the type de 
Scribed comprising a sheet metal member of Sub 
stantially oval form, and a flange defining the 
marginal edge of said member, said flange being 
of greatest width at the ends of the member and 
gradually reducing in width in the direction of 
the center point of each side of the member. 

10. A ladder of the type described comprising 
in Combination, a pair of stiles, a plurality of 
StepS, a pair of spacing ears for each of said 
StepS, Said spacing ears being Secured one to each 
end of each step, a single means for rigidly Se 
Curing the stiles and the Spacing ears to the ends 
of the steps, and Separate means for rigidly se 
curing the stiles to the spacing ears at the mar 
ginal edge of the ears. 

11. A ladder of the type described comprising 
in combination, a pair of stiles, a plurality of 
Steps, a, pair of Spacing ears for each of said 
steps, Said Spacing ears being Secured one to each 
end of each step, a single means for rigidly se 
curing the stiles and the Spacing ears to the ends 
of the Steps, and separate means for rigidly se 
curing the stiles to the spacing ears at the mar 
ginal edge of the ears, said means comprising 
integral portions of the ears having interlocking 
engagement, With the Stiles. 

12. A ladder of the type described comprising 
in Combination, a pair of stiles formed of a plu 
rality of pivotally connected open links, a plu 
rality of steps, a pair of spacing ears for each of 
Said steps, said Spacing ears being secured, one 
to each end of each step, a fange defining the 
marginal edge of each of said ears, means for 



4. 
rigidly Securing the stiles and the Spacing ears 
to the ends of the steps, and means for securing 
the stiles to the spacing ears, said last mentioned 
means comprising straps embracing the stiles and 
secured to the ears. 

13. A ladder of the type described comprising 
in combination, a pair of stiles formed of a plu 
rality of pivotally connected open links, a plu 
rality of StepS, a pair of spacing ears for each of 
said steps, said spacing ears being secured, one 
to each end of each step, a flange defining the 
marginal edge of each of Said ears, means for 
rigidly securing the stiles and the spacing ears 
to the ends of the steps, and means for securing 
the stiles to the spacing ears, said last mentioned 
means including notches in said flange for re 
ceiving the stiles and means for retaining the 
stiles within the notches. 
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14. A ladder of the type described comprising 

in combination, a pair of stiles formed of a plu 
rality of pivotally connected open links, a plu 
rality of steps, a pair of spacing ears for each of 
said steps, said spacing ears being secured, one 
to each end of each step, a flange defining the 
marginal edge of each of said ears, means for 
rigidly securing the stiles and the spacing ears 
to the ends of the steps, and means for securing 
the stiles to the Spacing ears, said last mentioned 
means including notches in the flange for receiv 
ing the legs of the open links of the stiles, and 
means for retaining the legs of the open links of 
the stiles in the notches. 

ADOLPH HOPEP. 
ROGER. H. MARTIN, 


