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dated May 6, 1884,

-~ To all whom it may concern.:
- __Be 1t known that I, THoMAS I. KNIGHT, of
New York city, New York, have invented cer-
tain new and useful Improvements in Ships’
Gangways, of which the following is'a specifi-
cation. o S o
- My invention relates to folding or adjust-
able gang-planks adapted to extend from a
ship’s deck to the wharf or dock, and to yield
10 or adjust itself to the rise or fall of the shi
by the action of the tide, or by the shipment
or unshipment of her eargo, and yet always
keep the steps of the gangway level through-
outsuch changes of position. Heretofore gang-
ways of this character have been constructed
simply on the principle of the parallel ruler,
with two parallel side bars, to which the steps
are linked ; but they have involved a some-
what complicated construction, and the steps
‘have been capable of a limited range of move-
ment in but one direction only—that is, the
steps have been capable of a range of move-
ment from a position in which they are all on
the same level to form a level or horizontal
gang-plank to a position in which they form -
a descending stairs more or less steep, accord-.
ing as the ship varies in its height ahove the
dock. In my improvement, however, the
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range of movement is very much greater,and

18 reversible, so asto yield with the movement
of the ship whether it rises above or descends
‘below the dock, so that the gangway is well
-adapted for great tidal changes, and will yield
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: . -from the said position in which the steps are all

35 onthesame line orlevel to an inclined position
- . Ineither direction in which the steps form a

~ stairs either ascending or descending from the |

ship; and my invention lies mainly in this re-

- versible construction, and also in certain de-

40-tails of construction relating to the guard or

railing and the means for suspending the gang-
way, as hereinafter fully set forth. -

- In the drawings annexed, Figure 1 is aside
~ elevation of my improved adjustable gangway,
45 shown in its inclined position descending from

| the ship to the dock. -
“thereof, and IFig, 3 is a cross-section on line z

-z of Fig. 1. Fig.4is an inverted plan view

on a smaller scale. Tigs. 5, 6, and 7 are side

50 elevations showing the ladder in the different

positions which it is adapted to assume, Fig..

Fig. 2 is a plan view

! with the dock

-9 showing its position when the ship is higher
than the dock, Fig. 6 when the ship is level

_ , and Fig. 7 when the shipis be-
low the dock. -~ . -
~ Referring to Fig. 1, the chief parts of the
gangway consist of platforms a « at cach end,
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| & pair of parallel bars, b ¥, on cach side, and

a- |

steps ¢ ¢ between the platforms, the stepsand
platforms being all jointed in parallel linesto 60 -

p | the side bars, as illustrated. The end plat-

forms, a @, are preferably of rectangular form,
a little longer than the steps and about the
same width, and the opposite ends of the side

-bars,.b-0, are jointed to the approaching ends 6 5

of the platformsata distance apart about equal

| to the width of the. steps, leaving the outer

endsofthe platforms overhanging or projecting
beyond the bars and steps, as shown, forming

‘landings at the top and bottom of the series of 7o
steps, as shown best in Figs. 1 and 2. The

~steps ¢ ¢ are preferably made of strong sheet

metal, with the ends bent down atright angles,
forming stiffening and attaching ears, which
are jointed near each corner to the side bars, 7s
bV, as shown.  The platform and steps are
thus jointed to the side bars at equal distances
and in parallel lines, so that the structure
forms a folding step-ladder capable of assum-
ing different. inclinations with the steps al-
ways parallel and level, as shown in Figs. 1

8o

| and 5, or of ‘being placed in a perfectly flat

position with the steps in line, as in Fig. 6.
‘On the inner end of each of the platformsis
fixed a pair of suspending-eyes, ¢ ¢, which pro-
Ject from the platforms at a point midway be-
tween the points at which the side bars are
pivoted thereto, and in these eyes is secured
the tackle whereby the gangway is suspended
from the rigging of the ship in the usual way go
that gangways are suspended, as indicated by
dotted lines in Figs, 1, 5, and 7. . When the
gangway 18 thus suspended from the ship, the
-overhanging end of the upper platform will
rest on the deck of the ‘ship, while the lower g5
platform rests on the dock, as shown; and it
will be noted that as thesuspending strain is
exerted centrally on the folding structure.of
the gangway by reason of the central position
~of the eyes e ¢, the steps firmly maintain what- 100
¢ver position they assume, yet are free to shift
~with the varying positions of the ship with
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series of lugs, as illustrated. The several =

... weight of persons walking up or down the |

aforesaid joints of the side bars with the steps

. relerence to the dock, and, furthermore, the

and platforms are made by means of strong

frecitting bolts or rivets, as will be readily 70

... steps has'no tendency to shift the position of |
. the steps, as the weight is applied equally on |

y | understood.

-+ ofthe gangway to roll casily thelf'cofllﬁ,?\ﬁﬂiﬁl‘eﬁﬁé bly, to each end of the ﬁi‘S[}Eaﬂq ]asb stepapost -

-~ theupper platform isshown without rollers | or standard, i, which posts rise rigidly from 75
. 1o and rests flatly on the deck of the ship; but | the said steps and at right angles therefrom, "~

throllers similar | and to the top of each pair of standards onthe

Tequires. It may be also seen by referringto g5

_ €Ver Higs. 1, 4,5, 6, and 7 that the lower side bars, =~
. movement of the ship in the reverse direc- | b b, are provided with rollers [ 7 atthe middle =

- tion—that is, to descend below the dock, as | thereof, which will enable the gangway,when

= | flattened out as seen in Fig. 6, to be easily

"| rolled along the dock and turned into any posi- 100
tion desired, and thus easily moved from place -

to place when not in actual use as a ladder or

stairs.

I prefer to make all parts of the gangway of
wrought or sheet metal, which will produce a 105
very strong, light, and cheap construetion;
but, if desired, the steps and platforms may be
‘made of wood, with suitable iron fittings on
the ends to strengthen the same and form a
better jointure with the sidebars. The lower 110
side bar, b, may be made of one piece of metal
in the solid form shown, or it may be made of
light corrugated metal, or from a slender bar
bent in zigzag shape and suitably strength-
ened by bracing or trussing, as will be under- 115
stood.

Referring to Fig. 4, it will be seen that I pre-
fer to stiffen the lower side bars, b b, and hold

can pass by the upper bar and the steps can | them rigidly at the proper distance apart by

fall into the notches of the lower bar, as seen | the crossed diagonal braces m, which will ren- 120
55 1n Fig. 7, thus giving a reverse inclination { der this frame-work of thestairway very strong

from that shown in Fig. 5. and stiff.

By referring to Figs. 3 and 4 it will be seen What I claim as my invention is—

that the ends of the steps ¢ ¢ have two series| 1. An adjustable or folding step-ladder or

of hinging-lugs, 4 7/, one within the line of the | stairs formed with two series of parallel side 125
6o other, corresponding to the position of the | bars placed in different planes, in combination

two side bars, b b’, and that the back corners | with steps jointed to the respective bars,form-

of the steps are notched to form the back pair | ing a jointed reversible step-ladder capable of

of lugs, #, which are jointed to the lower side assuming opposite inclinations, substantially

bar, b, whereas the outer and front lugs, I/, | as herein set forth. 130
65 are hinged to the upper side bar, o', thelower | 2. In afolding step-ladder, the combination,

side bar thus lying in a plane between the two | with parallel side bars and steps hinged there-

 way hasthus a great range of adjustment from
one direction of incline to the opposite direc-
tion of incline, which isan importantimprove-
ment of great value in ports in which there
4o are great tidal changes, or for vessels of deep
draft, which load very deeply. In order to
accomplish this reversible construction, it will
be noted, by referring to Figs. 3, 4, and 7,
that in this ladder the side bars, b ¥’, are not
45 Placed in the same plane with each other, but
In planes side by side, and that the upper bar,
b, is slender and strengthened by a truss-rod,
g, while the lower bar is wide, and is notched
with a series of deep indentations or zigzag
50 ‘notches corresponding to the steps of the lad-
der, which are jointed thereto at the angles of
sald notches. Consequently the lower bar
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~ the purpose set forth. \
~ bars with parallel steps jointed thereto, the |.
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‘to at the respective cornefs, of the oirerhang- ' |'

Ing platforms a a, hinged at each end of said
side bars parallel with said steps, substantially

as herein shown and described. kL

o. A reversible folding or adjustable ladder |
formed with the outer side bars, ¥, and inner
side bars, b, having anotched or stepped form ,
with steps ¢ ¢, having hinging-ears at differ-
ent planes on their respective corners jointed
to the respective bars, substantially as and for

4. A foldingstep-ladder having parallel side

Sald steps being formed of sheet metal,with
their ends bent at right angles, forming hing-
Ing-lugs, which are jointed to said bars, sub- |
stantially as herein set forth. -

5. The combination,in a folding step-ladder,
with parallel side bars and a parallel series of
steps jointed thereto, of the suspending-eyes 20
e ¢, fixed in the final steps connecting the side
bars, and midway between the said bars, sub-
stantially as and for the purpose set forth. .

6. In a folding step-ladder substantially
such as deseribed, the posts ¢ ¢, arising from 25 -
the steps, with the banister rail or rails % %
Jointed thereto, substantially as and for the
purpose set forth.

‘THOS. . KNIGHT,
Witnesses: - | "

JNO. E. GAVIN,
- CHAS. M. HIGGINS.
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