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o all whom it may concern:

Beit known that we, MATTHEW C. M0COL-
LUM, WILLIAM B, DMILNES, and ARTHUR
HARTMAN, citizens of the United States of

5 America, residing at Espy, in the county of
Columbia and State of Pennsylvania, have in-
vented certain new and useful Improvements
in Step-Ladders, of which the following is a
specification, reference being had therein to

ic the accompanying drawings.

Our invention consists in so constructing
step-ladders with a shelf attached that it will
fold automatically into the ladder, and that
the connecting devices shall not bite or lock

15 with the side bars of the main ladder or sup-

porting - frame, and by various devices com-
bining the highest degree of practicalstrength
and durability with lightness, cheapness, sim-
plicity, and beauty of const{ruction; also, so to
20 constructaladder that by aslight and easy ma-
nipulation the shelf will remain folded into the
ladder or drop down to 1ts place when the lad-
der 1s open for use, all of which will more fully
appear byinspecting the accompanying draw-
25 1DZS.

Figure 1 18 a perspective view of a ladder
when in use, showing the shelf in its proper
place, some of the devices connecting it with
the main ladder and the supporting - {frame,

30 and the method of jolning the supporting-

frame and the main ladder at theirupper ends
and other parts of the ladder. Iig. 2 isa sec-
tional view oi the ladder when open, showing
the shelf 1n position for use, the devices con-
35 necting 1t with the main ladder and support-
ing-frame, and which operate to fold it into
the ladder or bring it to a horizontal position.
Figs. 3,4, b, and 6 are detail views of portions
of the main ladder, supporting - frame, and
g0 their various connecting and operating de-
vices. |
A, Fig. 1, is the main ladder, of which a «
are the side bars, into which, in the ordinary
manner, are framed the steps 0 0. In the case

45 of long ladders, where the strain is great, to
prevent the steps {rom working loose and
slipping {rom thelr places, a metallic nut, «,
may be framed into the under side of each
step near the end, and pass through it, if nec-

Into this a small screw-bolt, 0, is

50 essary.

| fitted, passing through the bars ¢ a along the

line of the step, as shown in patent of Matthew
C. McCollum, No. 283,004, issued August 14,
1383. To prevent the splitting of the bars a
a, and to serve as a washer for the bolt 0, a 55

metallic clasp, 0", furnished with nail - like
claws, may be dlwen into the outside of the
bars opposite each step, reference being made
to Figs. 2 and 4 of patent issued to Matthew

C. McCollum, dated August 14, 1883, No. 60

283,004, Toturther strengthen the steps and
overcome the liability of their working loose,

a wooden or metallic stay, G, I'ig. 1, is firmly
fastened to the rear edge of each step and per-
pendicular to it, running from the lower step 65
as high up as may be desued By these de-
vices the durability and safety of the Ia,dder
are materially iner eased.

B, Fig. 1, is the supporting-frame with Slde
bars d d, which sustain the shelf, This frame vo
1S pwoted to the main ladder at lts npper end
d” d”, just under the top step, by passing a

_round wooden, or, if preferred, a metallic,

shaftt, D, through the upper ends of bars d d,

in which, at their ends, the shaft is firmly 75
fastened, and through the short arms d” d”,

in which the shaft freely revolves. These
arms " d” are sccurely fastened to the upper
ends of side bars, ¢ a, and flush with them,
projecting sufficiently rearward for practical 8o
nse and strength. In case of long ladders,
when broad bars d d are needed for strength,

1t may be necessary to cut away somewhat the
upper ends of bars ¢ a on the inside, so as to
permtt the bars d d of the suppmtmn frame, 85
Figs. 1 and 2, to move freely.

O Figs. 1, 2 and 6, is a wooden shelf lo-
cated near the top of the ladder, and of suf-
ficient area to afford standing-room for a per-
son or common bucket, but not to extend the 9o
space between the two upper steps. This
shelf 18 malonly supported by the supporting-
frame, and consists of a frame constructed of
a wooden or metallic floor of suitable thick-
ness,firmly fastened at its ends to two nearly- gs
pamllel shelf-bars, C' ¢, of sufficient dimen-
sions to sustaln any requued welght, and is
connected to the supporting-frame by an iron
rod, D', Figs. 1, 2, and 6, on which the shelf

| revolves, of such diameter as to give the re- 100
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guired Stwnﬂ‘th {he ends of whlch pass
through the bals d d and are secured on the
0ut51de by nuts. The inner ends of the shelf-
bars C'C’ extend under oneofthesteps,or other
support framed into the bars or sides of the
main ladder, and when the shelf is burdened

such step or support is the resisting force;

and a further resisting forcei1s secured by in-

serting short stout screws or bolts ' ', Figs.
2 and 6, into the inside of bars @ « of the main
ladder, and passing through, if desired, at
such point in the bars that when the inner
ends of the shelf-bars are met by the resisting
force of the steps b b, as just described, the
straps G G will be met by the bolts ¢ «'.
This 1s precautionary provision in case the
steps should work loose or be accidentally re-
moved. The shelf-barsare not precisely par-

~ allel, but converge somewhat in the direction

20

.25

- frame.

30

“1ng to use.

of the supporting-frame, and if sufficiently
extended would ulti mate]y meet.
side of the shelf-bars C’ ', at the point where
rod D’ passes through them slicht bosses B’
¥, Fig. 1, are raised, in lengbh about equal to
the width of the bars or sides of the support-
ing-frame, to serve as washers to the sheif-bars

and prevent any unnecessary friction orbiting

of those bars with the side of the supportmo*-
These bosses are raised by slightly
cutting away the outside of the shelf-bars
from their ends toward their center, accord-
‘The shelf is fuarther attached to

the main ladder and supporting-frame by

35

10

means of three metallic straps, E, F, and G,
(shown by each figure,) of moderate width and
thickness, which are plvoted to each other at
the common center 17
mechanical funection, as connected with this
ladder, form a parallel-motion joint.
ladder being open and the shelf in a horizon-

- tal position, K designates the upright strap,

45

50

60

‘whose outer end is pivoted to the outside of

‘the shelf-bars C° € at f I’ designates the.

strap whose outer end is pivoted to the inside
of the bars d d of the supporting-frame at f’.
(> designates the strap whose outer end is
pivoted to the inside of the bars « a of the
main ladder at f”. The hddel being open
and the shelf in position, f/, 7, and ' form a
straight line, and this line is parallel with
shelf-bars ¢’ ¢/. This is an essential feature
in the construction of the ladder. The shelf
being in the position just mentioned, strap i
is exactly parallel with the bars of the sup-

porting-frame, and the length of the strap

between its prOt‘Ll points T and f 18 just
equal to the length of that section of the bars
of the supporting-frame which lies between
the iron rod D’ and the point /. In like
mannei, the shelf being in the same position,
strap P is parallel with the shelf-bars, and
the length of said strap between the pivotal
point ' and f” is precisely equal to the length
of that section of the shelf-bars between_the
iron rod D" and the pivotal point f—that is, the
four sections of the ladder just described, the
sheli bemﬂ' down, form a quadrilateral Whose

On the out-

Thesestraps in their-

The
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diagonal angles are equal.
tial conditions in the construction of the lad-

These are esserni-

der to secure the complete folding of the shelf 70

into the ladder and to prevent friction and
the biting of the parts.

The straps E and F

must be equal in length from point to point;

and It and I being ﬁxed In length and in their

| proper positions, stmp G is neeessarlly fixed

1n its proper position, It completes the line
of which F forms a part, and is the mecham-
cal complement of that strap.

IFrom the above conditions it rec;ults tha,t
when the ladder is closed straps E and It fold
upon each other and form two parts of a par-
allel-motion joint, and strap G the opposite
or antagonistie part of the same joint; and {from
these conditions it further results that when

the shelf is folded into the ladder and is not ¢
required for use a slight pressure upon the
back upon it will open the ladder, leaving the

shelf folded into the main lddder
H, Fig. 1, is a metallic or wooden brace,

constructed of wire or slats, of such length as

75

8¢

0

use may require, crossing at their center, in -

( four pieces of equal length. The upper and

lower ends, 4 h, are fastened to the inside or

edges of the supportmn* frame bars, at will, at -

or near their extremities.

termined by necessity or choice. The method
of attachment may be such as to aid in pre-
venting their splitting, by the use of plates or
clasps riveted, or Slmply fastening the ends to
the edges of the frame.

When the ladder is open, the joints I T should
be slightly depressed, and the shelf automati-
cally folds into it.

In order that _bhe main ladder and the sup-
porting-frame fold one upon the other, they
must be constructed with similar dimensions
each to the other in their corresponding parts.

This application is designed as an improve-
ment upon Patent No. 283,004, issued to M.
C. MeCollum, one of the inventors in this ap-
plication, dated August 14, 1883.

We would disclaim the actlon illustrated by
the parallel-motion joint in exclusion of the
same motion claimed by Edmund L. Staples
in his patent, No. 265,173, 1ssued September
26, 1882.

We claim— | |

1. The shelf C, folding automatically into
the main ladder, h‘wmﬂ' the parallel-motion
joint K, as descrlbed and the shelf-bars C’ ',
having bosses B F, to prevent the shelf bit-

ing or locking with the supporting-frame, as

zmd for the purpose specified.

2. A step-ladder having shelf-bars C' ¢’ and
the supporting-frame B, sectlons of which, as
described, with straps & and 1, form a quad
rilateral whose diagonal angles are equal, in
combination with the shelf C, folding auto-

matically into the main 1a,dder as described,

as and for the purpose speelﬁed
3. A step-ladder having a shelf, C, folding
automatleally into the main ladder, in com-

_ As this brace 18
designed to strengthen the supporting-frame,
the particular points of attachment may be de-
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bination with the three metallic straps, E, | Intestimony whereof weaifix oursignatures

F, and G, pivoted at the common center I¥,
forming a parallel-motion joint, as deseribed,
whereof E and F are parts equal in length
and exactly fold upon each other when the
shelf 1s folded into the main ladder, and whose
outer ends are respectively pivoted at the
points f and 7, and G the opposite or antag-
onizing part of said joint, whose outer end is

pivoted at point f”, as and for the purpose
specified.

in presence of two witnesses.

MATTHEW C. McCOLLUM.
WILLIAM B. MILNES.
ARTHUR HARTMAN.

Witnesses:
LEMUEL EDGAR,
J. N. MILNES.
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