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To all whom it may concern: .
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- wharvesor piers.

30

35

40

" Be it known thatI, Winriam EVARTS RICH-
ARDS, a citizen of the United States, residing
at New York, county and State of New York,

have invented certain new and useful Im-

provements in Ladders or Similar Structures,
of which the following is a full, clear, and ex-
act deseription. B o

My invention has forits ob]

ect to construct

a ladder or similar structure, in which the

steps or treads may be automatically main-
tained in a horizontal position, irrespective
of the angle at which the ladder itself may

- be adjusted or secured to the structure with
I5 |

which it 18 used. __

My invention is particularly adapted to be | maf
| of the ladder itself;the use and storage of

applied to ships’ ladders, where the ladder-is
pivotally attached at its upper end to a plat-

form constructed at some convenient part of.

the ship’s side, the lower end of the ladder
being supported by a rope or chain pass-
ing over a block, carried by a davit aboard

ship, and lowered thereby to the water line i
to receive or discharge passengers or cargo.

Suchladders, it is well known, are extensively
used forreceiving and discharging passengers
when ships are in ports where there are no
In ladders of this kind, the

angle at which it is desired to lower the lad-

der for use at different times isnot a constant-

one, for as the displacementof theship varies

as it carries a greater or less load, the dis-

tance from the gang-way or platform to the
water line is decreased or increased, and the
angle at which the ladder must be adjusted
when in use, varies accordingly.

As faras I am advised, the usual form of

ship’s ladder consists simplyof a construction

wherein flat stepsor treadsare rigidly secured
between thesides of the ladder.
are thus rigidly secured, it follows that they

. are horizontal only when the ladder is main-
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tained in one position or angle relative to its
platform, and are out of the horizontal in
every other position of the ladder, and fre-
quently objectionably incline so that it 1sdif-
ficult, and sometimes dangerous, to use the

ladder, particularly soif the shipis rolling or

pitching in the sea. Various attempts have

been made to remedy this, the most usual -

course being to attach additional supporting

Asthetreads |

| der, arranging them at an angle to the rigid

|

treads, upon which may be placed removable

steps or treads, which areused instead of the
rigid treads whenever the inclination of the
latter is such that they cannot be conven-
| iently or safely used. But this methodisob- "

jectionable as it necessitates the carriage and

‘eare of an additional set of treads,which are

60

apt to be mislaid orlost; theadjusting of these -

t treads into position whenever they are to be

used, and their removal and storage at other
times; while at the same time only a limited
degree of adjustability is secured thereby.
By the use of my invention the steps areeal-
ways maintained in a horizontal position, no
matter what may be the angle of inclination

loose parts are dispensed with, as well as the

labor necessary for their adjustment; and a

light, convenient, and durable ladderinsured,

complete in itself, and capable of automatic

adjustment. - . |

I will now proceed to describe my invention
in connection with the accompanying draw-
ings which form a part of this specification,
and in which similarlettersof reference indi-

cate the same parts wherever they occur. The

particular features of novelty that I claim as

my invention are pointed out in the claims at

‘the end of this specification.

‘Referring now tothe drawings: Figure 1is
a front view of a ship’s gang-way and ladder
embodying my improvements. Fig. 2 18 a
side view partly.in séction. Fig. 31s a detail
side view or elevation of one of the brackets
to be secured to the gangway or. platform.
Fig. 4 is a detail plan of one of the steps or
treads. Fig. 5 is a perspective view of the
upper part of the ladder, (part of one step
and one side piece being broken away,) and
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suspending brackets or segment pieces,show-

ing the relation and operation of the parts
more clearly. Fig. 6 is a-detail perspective
view of a shoe or step support.

or any suitable way, the gangway or plat-
form b.. o -
The attachment of the gangway or platform

pieces or cleats to the side pieces of the lad- | to the ship forms no part of my invention,

Fig. 7 is a
perspective view showing my improved lad-
‘der as applied to a ship’s gangway. ..

The line A is intended torepresent theside
of the ship, to which is attached in the usual
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but I may mention here, to aid in the more
complete comprehension thereof, that it is
usual to construct this platform at some con-

venient place upon the ship’s side, and to at-

tach the ladder thereto in such manner that
the latter may be easily unshipped and taken
aboard when not in use, while the platform

itself may be closed up against and secured

to the ship’s side, so that it will not be carried
away in rough weather.

To the platform B. is pivotally secured one -

end of the ladder C, which is constructed with
the usual side pieces ¢ ¢ and steps or treads

¢’, which may be as many in number as

desired or required. To the lower end of
the ladder is attached a landing or platform

with the standards 1, 1, and the cables 2,
2, strung thereto, and forming handrails or

guards. Thelowerend of theladder is raised

~ or lowered.and supported in the desired posi-

25

- which is pivotally secured to the lower end
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‘lower end of theladder tobe raised or lowered
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of the ladder, preferably to the side pieces
thereof as shown in the drawings.

- It has been usual to secure the upper end
of the ladder C to the platform B by a bolt
passing through eyes formed in the side bars

affixed to the bottom of the platform, (not
shown.) This bolt acts as a fulecrum when
the ladder 1smounted thereon, permitting the

as desired by meansof the bail 6 and the rope
3, while the upper end of the ladder remains
attached to the platform B. =
~In carrying out my invention I secure to
the under side of the gangway or platform B

a .- pair of brackets or segments D, D’, by

means of bolts 7 or other suitable fastening
means. 'These bracketsorsegments are pref-

oftheladder, and carried by bearings or straps |

erably of metal, and are made sufficiently

strong to support the ladder C. If desired

the brackets D, D’, can be connected by suit- |

able brace-rods, (not shown,) with each other,

or-they may be castin one piece with a bridge |

piece. . Upon theinnerfaceof these brackets
or segments I form laterally projecting ribs
d, d’, so disposed as to form a cam-groove, or
inelined bearing d?, open at one end d?, and
closed at the otherend d*. The outer portion,
or the end d°of said groove or bearing is hori-
zontal, or nearlyso, while the remainderthere-
of is downwardly curved, forming a cam or

bearing surface. The brackets or segments |

D, D/, are further provided with openings or
bearings d°, adapted to receive the transverse

“bar or bolt: E, upon which the upper end of

the ladder C is pivotally supported. . . |
- Iformmyladder Cwiththe usunalside pieces
¢, ¢, between which are the steps or treads ¢’,
but instead of securing these treads or steps
rigidly to the side-pieces, I pivotally secure

|

|

|

1
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them between said side-pieces in such a man-

ner that as the lower end of the ladder is
raised or lowered, the steps or treads will al-

| ways be automatically adjusted and retained

in a horizontal position. This I accomplish
by the following construction: I provide each
of the steps or treads ¢’ upon its two side
edges with front and rear lugs or pins ¢ ¢
These lugs or pins may be of metal, and be

| seated in recesses or bearings formed to re-

ceive them in the side edges of the steps or

treads ¢’, or they may be rods, which pass.

entirely through the steps or treads ¢, and
project beyond the edges thereof, or, if de-
sired, the steps or treads ¢’ may rest upon,

| and be secured tosuch rodsaslast deseribed.
- C’. It is customary to provide the ladder

Theforward lugs c* engage in recesses or bear-
ings formed therefor directly in the side pieces

| ¢, ¢, while the rear lugs c® engage in similar re-
cesses or bearings, formed in an. auxiliary or
i supplemental frame or portion, presented by a
tion by a rope or chain 3, passing over blocks
4,4, carried by a davit 5, which is secured
~aboard.ship at some suitable position relative
to the gangway or platform B, the rope or
chain 3 being attached to a bail or yvoke 6, |

movable pair of bars K, /. 1t will be seen
therefore that the forward edges of 4dll the
steps or treads ¢’ are pivotally supported di-
rectly by the side-pieces ¢, ¢, by means of the
lugs ¢ while the rear edges of all the steps or
treads ¢’ are pivotally supported by the auxil-
iary frame or bars F, F’, by means of the lugs

¢’ and that the rear edge of all the steps or

treads may be raised or lowered relative to
thelir front edge, by simply raising or lowering
theauxiliary frame. Instead; however,of pro-
viding the steps with the lugs-c? ¢3, the shoe
or step-support shown in Fig. 6 may be em-
ployed, which consists of an angle-plate ¢,
the base-portion of which is provided with
openings ¢’, through which may extend bolts
or serews to secure the step in position there-
on. The side c® of the plate is provided with
pintles or lugs ¢’, which are designed to en-
gage the openings formed . in the side pieces,
and the auxiliary portions, respectively, and
subserve the same funection as the lugs ¢?, ¢,
The upper. ends of the auxiliary frame or
bars F, k', are supported by, and carried
upon, a transverse rod 7, which passes through

| slots /2 formed in the side bars ¢, ¢, for this
purpose, and upon either end of the rod fis

provided a friction roller f’, which engages
and rides in the cam-shaped groove d? of the
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brackets D, D’, which thus support the aux-

iliary frame F, F/, and the rear half of the

AL - I20
As I have before stated, the ladder is sup-
ported upon a transverse bar or bolt E, which

steps or treads ¢’. -

has its bearings d° in the brackets D, D’. T
have shown the upper ends of the side pieces
¢, ¢, provided with a metal strap-piece ¢, hav-
ing an opening or eye ¢/, through which this
bar K passes. - - L o
In operating my invention, when it is de-

~sired to conunect the ladder with the platform,

the ladder is brought into position, and the

-ends of the rod f, carrying the anti-friction
‘rollers f’, are introduced into the cam-shaped

groove d¢, through the open ends d?. The lad-
der is then secured in place by passing the

125
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.5 s rack might be used, the ba,r fin thls case be-
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bolt E through the eyes ¢! and the bearings | the ladder itself is moved, and means for

d?, as shown in Figs. 1 and 2, suitable nots
_bemo' provided upon the ends of said bar to
secure the same. The lower end of the lad-
¢ der is then lowered into the desired position
by means of the davit 5, block and tackle 4,
3, and bail 6. During thrs operation and in
all positions of the I&dder the steps or treads
¢’ are automatically maintained in a horizon-
io tal plane, for as the main frame of theladder
is moved upon its axis,—the bolt E,—the aux-
iliary frame F, ¥, is also moved or swung upon
its axis,—the rod f,—which is suppor ted in,
and caused to travel in the cam-groove d?, the
rg pitch of which is so adjusted as "to elevate or
lower.the auxiliary frame F, F’, and therefore |
the rear edges of the steps or tleads ¢/, at the
same time that the ladder itself is rmsed or
lowered, and to just a sufficient degree to ac-
20 eempllsh this result. For instance, SUPpOs-
ing the ladder to be inthe position shown in
full lines in Fig. 2, and it is desired to raise
it to the pomtmn shown in dotted lines, the
‘lower end of the ladder is raised by means of
2c the block and tackle, and as this is done,
while the front edges of the steps are main-
tained in thelr pla,ee between the side pieces
¢, ¢, the auxiliary frame T, F’ and the rear
edges of the stepsor treeds ¢’,are elevated as
30 the rod or bar f, with its fr1et1011 rollers f7 is
~ caused to travel up the cam-groove d?
When it is desired to unshlp the laddel
all that is necessary is, to withdraw the bar
E, and pass the rod f with its friction rollers
3¢ f’/, out of the cam-groove d? by way of the
open ends d°, when the ladder may be taken
aboard ship.
1t should be understood that the drawings
'formmcrpart of thisspecification are not work-
40 ing drawings. They are sufficiently exact
however to elea,rly illusirate the features of
novelty contained in my invention, and to en-
able any person skilled in the art to which it
pertains to clearly understand and practice
45 the same. It should also be understood that
while I have deseribed my invention more
~particularly with reference to a ship’s lad-
der, its use is not confined to that form of

ladder, but that it may be used in any struct- |

so ure to ‘which it may be found applicable in

which it is desired to regulate the plane of |

one portion of the strueture with relation to
-other portions. It will also be understood
~ that instead of a cam-groove d? a toothed

ing prowded with a toothed wheel that would
gear with the teeth of the rack.
Having now particularly described and as-
_eertalned the nature of my said invention
$5 and in what manner the same is to be per-
formed, I declare that what I claim is—
1. The combination in a ladder or similar
structure of a suspending bracket, of main
and auxiliary portions pivotally suspended._
6z from said bracket, steps or treads pivotally
mounted in both of said portions, a variable

bearing operating the auxiliary. portion asi .

raising andlowering the 1edder eubstantlally |

as set forth .
9. The combination with a strueture of a

ladder mounted thereon, having a main and

an auxiliary portion, said main and auxiliary

portions being pivotally supported and sepa-

rately suspended in suitable bearings, steps

or treads pivotally mounted : in both the main

70-
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and auxiliary portions, said auxiliary portion

being suspended in a variable be&rmg that

1mpe,1te movement to the auxiliary portion
8o

additional to that of the main portion when-

‘ever the ladder is moved, substantially as set

forth.

3. The combination in a ladder or similar .

structure, of a suspending bracket, a main

frame plvetelly suspended from a I‘lﬂ‘ld bear-
ing in said bracket, an auxiliary portlon piv-

_otelly suspended thel efrom, and free to move
1in a variable bearing in sald bracket, stepe |
or treads pivotally mounted in both said main

and auxiliary portions, said main and auxil-

iary portions being capable of motion rela-

90

tively of each other, whereby the position of

the steps is ehenged as the ladder is moved

from one position te another,substantmlly as
set forth. |

4. In combination with a bra,eket a,la,dder

pivoted thereto, steps pivoted at one edge

95

to said ladder, a movable frame euppertmn'-f '

the other edcre of said steps and cam shaped

bearings for the upper end of said frame hay- -

mtr open ends, subeta,ntlelly as set, forth.

[00

. The combination in a ladder or 811:1111&1:"

| trueture, of a suspending bracket with its

bearings, main and auxiliary portlons pivot-
ally suspended from. sald. bracket in such
bearings, and steps or treads pivotally sup-
ported between said main and auxiliary por-

10§

tions, one of said portions of the ladder be-
ing provided with suitable openings to permit

the ‘passage and operation of the shaft or bar
upon which the other of said portions of the
ladder is supported, snbetentlally as shown

and described.

6. The combination with the dependlnﬂ
bracketsadapted to be secured to agangwayor 115

ing, of a ladder pivotally suspended from said
brackets, an auxiliary portion engaging said -

platform,and each provided with a cam-bear-

cam-bearings, together with a series of steps
pivotally mounted in the main and. auxﬂmry
portions of the ladder as set forth.

- ITO
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- 7. In a ladder, the segmental bmekets D
D’, provided with bea,rmws d’ to receive the.

bar E for supporting the ladder, and with

ribs d, d’ forming an inclined beaunﬂ' for-rx
'suppmtmﬂ' and aetlmtlnﬂ‘ an aumhmy p01--:

tion, substantially as Shown and described.
In witness whereof I have hereunto set my.

‘hand in presence of two witnesses.

WILLIAM E. RIOIIARDS

W1tnesses |
- EpwaARD K.. STURTEVANT
A. J. UNDERHILL,
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