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1 Claim. 

The invention described herein if patented, may 
be manufactured and used by or for the Govern 
ment of the United States for governmental pur 
poses without the payment to me of any royalty 
thereon or therefor. 
The present invention relates to step ladders 

and particularly to one of suitable construction 
for use in aiding persons to climb into and out 
of upper berths. 

It is a primary object of the invention to pro 
vide a ladder of strong and rigid construction, 
preferably of tubular metal for imparting great 
strength with light Weight. 

... A further object of the invention to provide 
... a ladder having folding steps thereon capable 
of folding into a compact construction enabling 
easy handling and stowage. 
Another object of the invention is to provide 

permanent rungs in a ladder having foldabie 
steps whereby the ladder frame is made rigid. 
A further object of the invention is to provide 

a ladder wherein the rungs are S0 arranged aS 
to support excessive loads on the steps. 

It is still another object of the invention to 
provide a locking device for the folding steps of 
a ladder to hold the same rigidly open inde 
pendently of the position of the ladder so that 
on a weaving, vibrating or unstable floor, as may 
be encountered on a train or ship at Sea, the steps 
will be locked open to provide maximum Safety, 
and a locking mechanism operative to hold the 
steps in folded position. Whereby to provide a 
compact structure for handling and to prevent 
noisy rattling when stowed. 
For an understanding of these as well as re 

lated and inherent objects, reference is made to 
the step ladder shown in the accompanying draw 
ings which are intended to be illustrative and not limiting. 

Figure 1 is a sectional view through the center 
of the ladder taken on the line - of Figure 2. 

Figure 2 is a front elevation of the ladder un 
folded and in position for use. 

Figure 3 is a detail of one of the step plates 
showing the mounting and the arc through which 
the step may be rotated. 

Figure 4 is an enlarged view in Side elevation 
of the hook shaped upper end of a side member. 

Figures 5, 6, 7, 8 and 9 are views taken on lines 
5-5, 6-6, 7-7, 8-8, and 9-9 of Figure 2, and 

Figure 10 is an enlarged front elevation of the 
foot of the ladder. 
With reference to the drawings, the ladder in 

cludes two side members f bound together by 
a series of vertically spaced horizontal rungs 2, 
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which are shown as bars of circular cross section, 
Welded or otherwise rigidly fastened at each end 
to a side member, binding the same into a single 
rigid ladder structure. The side members as 
shown in Figure 8 are preferably of metal, hollow, 
and of Somewhat rectangular cross section modi 
fied by rounded edges and have grooves for nest 
ing other parts as further described herein. The 
rungS 2 may be of “tubular' metal, but they as 
well as the side members may be constructed of 
Solid non-metallic materials if desired. Tubular 
metal is preferred Only because of its greater 
strength and rigidity coupled with relatively light 
Weight, which are highly desirable characteristics 
in a ladder subject to much handling and which 
must be stowed in minimum space and used under 
conditions requiring great rigidity and safety. 
The upper end of each side member preferably 

terminates in a hook-like bend 3 which is in 
tended to curve over a horizontal bar forming 
part of an upper berth (not shown) for purposes 
of Safely supporting the upper end of the ladder. 
The bottom of each side member rests on a foot 

pad 4 of resilient material such as rubber, 
plastic or hollow metal to secure the bottom of 
the ladder against slipping and form a firm grip 
ping surface with the floor 5. 

Pivotally mounted through pins 6 fitted in 
holes in the side members immediately above 
the fixed rungs 2 and in complementary hori 
ZOntal bores in each end are folding step plates 
f. These step plates have a hollowed or ground 
out portion 8 on the underside in which the rung 
will snugly fit when the step is rotated into folded 
position as shown in the dotted line position of 
Figure 3. The step plate 7 is mounted above 
the fixed rung f2 with sufficient clearance to allow 
the step plate to be easily rotated about the rung 
to open or closed position but sufficiently close 
to the rung to bear the weight of a person on 
the step plate when sufficient to cause the plate 
to sag into contact with the fixed rung. 
The side members are provided with com 

plementary rectangular grooves f 9 in the forward 
edge of each side member and sliding rods 20 
of similarly rectangular cross section are fitted 
in the grooves for easy reciprocation therein, the 
rods being Shorter than the grooves to allow re 
ciprocation Sufficient to effect folding and locking 
as hereinafter described. 

Pivotally pinned to each sliding rod and the end 
of each step plate, through pins 2, are arms 22 
fixed So that reciprocation of the sliding rods 
20 causes each step plate to rotate on its pivots 
6. The arms 22 are pivoted to the sliding rods 
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20 at points so disposed that when the rods are 
in the extreme upper ends of the grooves the step 
plates will be open or ready for use, as shown 
in Figures 1, 2 and 3. As noted, the rods 20 fit 
Smoothly in the grooves 9 and within the gen 
eral overall contour of the side members, or as 
shown in Figure.8, the rectangular cross Section 
of the side members and sliding rods; are *COm 
plementary, so that no portion protrudes. It will 
be evident, however, that any other shape of 
groove and sliding rod may be used. To retain 
the rods in the grooves a series of clips or brack 
ets 23 are fixed over the groove-to-each face of 
the Side members. - - - - 

The sliding rods are shorter than the length of 
the groove sufficient at least to allow the step 
plates to be folded into closed position when the 
rods are at substantially the lower end of the 
grooves 9 but are of sufficient length to coop 
erate with a locking device 24 horizontally posi 
tioned between the loweriends of the Side men 
bees. The locking device 3243includes a shorizon 
tally disposed housing which may be of Similarly 
rectangular section as the side-embers saladis 
divided by plate brackets 25 and 26-bored to-ee 
ceive and support therein horizontally sliding and 
locking belts:27. The outer-ends-28 of the bolts 
27 are of smaller aliametersthan the remainder 
of the bolt adapted to slide across the grooves 
f9 in the path of the sliding rods and are fitted 
in-holes 29 bored in the walls of thiel-Side intern 
bers defining the grooves: F9. The central-por 
tions of the bolts 27-have permanently fixed col 
lars, or Shoulders. 30. A spring '3- A Surrounds 
teach bolts and is cerafined between the shoulder 
30 and the bracket; 26 to urge the riot 328 into 
the groove 9 and hole 29, when the slidingirod 
has been raised-above the bolt. Ehle Sliding rods 
are therefore, made the same length as the dis 
tanee between thes bolt and top or upper kend (if 
tie groove so that when the boltiisi thus fully 
closed the sliding rod-is-iocked in the open-po 
'sition with-the-step plates attachedithereto held 
rigidly open. The housing 24 on the 'inner side 
of the ladder is df snailer section 3 at the 
middle and has a slot-32 cut therein extending 
the distance of the depressed riddie portion 3 
to receive protruding ears 33 attached to inner 
ends of the bolts. 33. Fhis by-pulling the tears 
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tion of the groove is desirably terminated at the 
point 35 where the locking device joins the side 
member and the inner portion bends inward, 
whereby the ladder is Smooth from this point 
downward. In this arrangement the lower end 
of the sliding rod is bent inward slightly, as 
shown in Figure, the: dottedlines thereof indi 
cating the bent sliding red in raised position. 
Hand grips 36 are attached to the sliding rods 

fit a convenient height for grasping the ladder 
for mounting, and Serve also to facilitate move 
ment of the sliding rods to open and close the 
StepS. 

Having described my invention and illustrated 
an embodiment thereof, what I claim is: 

: A Step ladder having a pair of Side members 
secnred in spaced relationship by a plurality of 
“fixed and Substantially uniformly spaced rungs, 
in combination with step plates pivoted at their 

20 ends to said side members independently of said 
rungs, said step plates being pivoted surmount 
ingly of Said Fungs in a manner. whereby said 
rungs will serve to -support loads son said 'steps 
When of Suficient magnitude to cause -a, -central 

25 downward deflection of said steps, means for 
axially rotating said steps on their pivots inunison 
from an open usable iposition with their planar 
Surfaces at a predetermined angle with respect...to 
the front and rear planes of said ladder to a 

"30 folded stopped position in abutment with said 
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trungs- a rad-within said planes of the ladder, re 
slea Sable locking means carried by said sidesmen 
bers automatically operable to hold said step 
:actuating means in open and folded Step posi 
*tions, and imianually, operable. means for releas 
ilag-Said looking Ianeans. 

VINCENTJEBUCKNER. 
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33-towards- each other the bolts 27 are slid-in- 50 
ward against the pressure of the springs and the 
ends of the bolts' 28 are thus withdrawn from 
the grooves freeing them to downward movement 
of the sliding rods when the steps are to befölded. 
In the position shown in Fig. 7, with the rods 
extending across the groove the bolt under the 
spring pressure will bear against the rod'20-itself 
and prevent noise or rattling of the rods and 
rmovement of the step plates attached thereto 
while in the closed position. It is therefore, ap 
parent that the locking device is operative in both 
open and closed positions regardless of the posi 
tion of the ladder. To prevent open sharp portions from 'Snagging 
clothing when the ladder is used, the Outerpor $65 
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