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UNITED STATES

PaTeENT OFFICE.

MENRY LIEFER, OF LOS ANGELES, CALIFORNIA.

STEP-LADDER OR OTHER SUPPORTING DEVICE.

SPECIFIGATIﬁN forming part of Letters Patent No. 551,445, dated December 17, 1895.
Agplication fled April 10,1895, Seriel No, 546,165, (Nomodel).

To all whom it maly concer

Be it known that I, HENRY LIEFER, a citi-
zen of the United States, residing at Los An-
geles, in the county of Los Angeles and State
of California, have invented new and useful
Improvements in Step-Ladders or other Sup-
porting Devices, of which the following 1s a
specification. |

My invention relates to. ladders and sup-
porting devices in which the supports or legs
fold together. Among other devices it is ap-
plicable to carpenters’ and plasterers’ tres-
tles, &c. |

- One objeet of my invention is to provide

an improved brace for the legs which when

adjusted foruse will give in proportion to the
weight of metal used greater rigidity and
strength to the step - ladder or like support
than the braces heretofore known. |
Another object is to provide an improved
step-ladder or other foldable support with a
brace which will serve to hold the legs to-

gether when the ladder is folded.
Another object of my invention is 1o pro-
vide a superior construction of the hinge

parts, whereby greater strength is secured,
combined with cheapness of construction and
lightness of parts. | : S

The accompanying drawings illustrate my
invention. o o

Tigurel is a perspective view of my inven-
tion as applied in a step-ladder. The ladder
is shown in position for use. Fig. 2 shows
the step-ladderfolded. Fig. 3shows the fold-
ing brace as it appears ready to be sold to
the trade. Tig. 4 is a eross-section,in larger
scale,’of the folding brace on line 4 4, Iig. 5.
Fig. 5 shows one of the members or spring-
straps of the folding brace detached. Fig.
5 shows the knuckle-strap detached and be-
fore being bent. ¥ig. 7 is a fragmental de-
tail illustrating one of the leg-hinges. Iig.
8 is a fragmental detail of one hinge.

I will first describe my folding brace. 1t

45 is eomposed of fourspring-straps 1234, each

provided with a pivot-hole ¢ at each end, a
knueckle-loop 5 arranged embracing said four

straps at one end thereof and provided inits

ends with pivot-holes b, and a pivot 6 pivot-

ing the straps and the knuckle-loop together.
The straps and knuckle-loop are preferably

the step-ladder.

formed of strap-steel of the kind which 1s
used ordinarily for cask-hoops, &c., the same
being of sufficient strength and resiliency or
springiness to give the desirved rigidity to the
parts when the ends are sprung apart and
pivoted, two to one of the legs and two to the
otherleg, as hereinafterdescribed. The four
straps are alike and are rounded at the ends
and can be separately cut by a double die,

which will perfectly form one end of 17wo

straps at each cut, so that the cost-of manu-
facturing these straps is very slight. "lhe
knuckle-loop is also cut from the same ma-
terial, and cut by the same die to the desired
length, which 1s sufficiently greater than
twiee the width of the strap to allow for the
bend, so that when bent it will clasp the ends
of thefourstraps and the pivot-holes will reg-
ister with each other. Itis then bent and

the endsof four straps 1, 2, 3, and 4 placedin

the recess thus formed, the pivot-holes are
made to register, and the pivot 6 is then in-
serted and riveted in place, thus binding
close together between the sides of the loop
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those ends of the straps which are embraced
by the loop, and forming a knuckle-joint

which will bend in one direction and which is
rigid in the other direction when the brace is
straightened out. This brace when thus
formed is ready for the trade and can be ap-
plied to any step-ladder and can be applied

to many other uses in which a folding brace
is desired to bend inonly one direction. This

brace is very compact and can be applied in-
stantly by means of bolts, screws, or rivets c.

80

By thus making my improved brace of four

spring-straps held together and braced by the

knuckle-loop and spread apart in pairs, as
shown, I am enabled to secure much greater
strength and rigidity of bracing with mem-

Dbers of a given weight and simplicity of con-

struetion than is possible with any of the
former braces known to me. |

Another feature of my improved step-lad-
der is the hinges by whieh the legs are hinged
together at the top. |

In the drawings, E K’ indicate the legs of
. The bars or standards e ¢
of the rear or underlegs K are rounded at
their upper ends and are fitted in the angle
formed between the hinge brace or block I
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o \I} inyv entmn as t]lllfn COIm pleted (,ompnbes 1
.the combination of the front leg, provided at |
1ts top with the hinge-bar, the straight hinge-

: '.._--'__--mmps f.:u:ten ed 1espectn e;ly to the ou’uel |

~-and the bars e* ¢ ot ih(, uppm leg
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'-'step-laddm

. “the upper leg.

g ge}

. tened to the undel %1de of the huwe-bm neaiff
- ~one of thestraight hinge-strapsto form there-
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in the drawings, by n

o 8 1mdicates the s Stmw]lt hlnﬂe-stmp, whleh'
- -1slikethe other straps heretofore described in -

with a hinge-—socket for the end of one bar of

' the rear leg, the other angle hinge-strap fas-

45

50

55

60

tened to the under side of the hinge-bar near
the other straight hinge-strap to form there-
with a hinge-socket for the end of the other
bar of the rear leg, the rear leg having its
sicdle bars rounded at their upper ends and
arranged with such rounded ends respect-
1vely in such hinge-sockets and fitting into

the angle between the hinge-bar and the body

of the flont leg and the pwots pivoting the
rounded ends of the bars of the rear leg 1n
sald sockets respectively.

I will now describe the manner in which I
apply the folding brace to thestep-ladder. I
first close the legs together and mark on the
several side bars e ¢ ¢e° ¢® the points at
which the brace is to be fastened. The brace-
pivots on the rear leg are set nearer to the
top of the ladder than are the brace-pivots on
the front leg. 1 then place the ladder upon
one edge and fasten the free ends of two
straps to the inner sides of the two side bars
which are undermost. The ladder is then
turned over and the straps are then sprung
apart and the free ends of the other two

straps are fastened to the inner sides of the |

-other two side bars of the ladder.. -
| bolts may be used for this purpose; butl ple—
| fer to use rivets ¢, applying a washer 7 on
‘the outside to. h old. the. -he&d of the rivet. = 7
~all respects exeept length and-additional nail- |
. holes for securing- theﬁtiap to. the uppel.Ol"z.f
- front leg of the laddm
I8 fastened to the outside face of each bar of |
~This may be done, as shown | e
naills driven: t]n ough the |
L .'_ﬁhole% in: the 51;1&139 and 1111:0 the ends of the

of the--

‘One of these straps

_ Thl‘% W av IS p1 efer able for the rea-
- son that the str ap-is thus made to perfectly
cover the joint between the brace-block and |
-+ the rounded-ends of the bars of-the rearleg
-and affords a more ornamental appearance. |
-2 99 are the inner hinge-straps, which corre- |
- spondtotheouterhinge-straps 88 ,exceptthat |
eachisbentatright anglessoasto fastentothe
under side of the hinge-block to. which they .
-are all nailed or screwed, and. to'leepectivelyfr
‘it against the inner fae@% Of the bms e e Of:.-'-
“the rearleg. T .
- The .outel and inner: lunﬁe &tmps are so-f
::-'__placed that the pivot or ..11.»"01. “ean bein-.
serted through them and the end of the side |
. bar-of the -under leg when-the same:is in:}-
‘VWhen the pivots-have been: -ri'nse;i'fte'(:l“ |
--::f01 both bms Gf Lhe 1111{1@1 leg? the lnddel 1is

'Si‘tion

- Berews or

- My invention as thus eompleted comprises -

.W'lthll’l the knuekle 100p tow‘ethel, and the----___
brace-pivots pivoting the @thel 5t1 &p ends to
.the: legs respectiv ely | |

i:the eo'm'bina,tien of thc f1 o’ﬁt 1egj ’the lem leﬂ R N

Since the. bm@e“PWth on one of the legs "

are higher than those on the other leg, when
the ladder is-folded, the difference in height 83 .
‘between the ends of the strapswhich are fa&~::.-... T
tened to the rear leg and the ends of the .
-straps which are fastened to the front leg .-

*'Then the Lnuckle 18" pushed down by hand;._ B
1 until the upper edges of the arms or members -
112 3 4 engage the knuckle- -leop 5
| arms are pl evented by' the kmwkle~1mp f1 om: -

shcrhtly bent down at the knuokle, SO that- |
‘before the legs ean again be folded together - =
Slﬂ@@ the. -

I straps on each side of the knuckle are spread
‘apart, the four straps-and the legs to whieh
they are pivoted brace one: another and olve

the knuekle must be pushed up.

great rigidity to the device.

Now, having desceribed my invention, what
T claim as new, ~and desire to secure by Tetters
Patent, 15—

1. In a support such as set forth the com-
bination of the front leg; the rear leg hinged
at one end to the front leg; the knuckle loop;
the four spring straps arranged with four ends
thereot tonethel within the ]«:nuckle loop, and
sprung apalt with their other ends pivoted,
two to the rear leg and two to the front leg
respectively; the knuckle-pivot pivoting t.he
knuckle-loop and the strap ends within the
knuckle-loop together; and the brace-pivots
pivoting the other strap ends to the legs re-
spectively.

2. In a support such as set forth the com-
bination of the frontleg; the rear leg hinged
at one end to the frontleg; the knuekle-loop
the fourspring straps arranged with fourends
thereof together within the knuckle-loop, and
with their other ends spread apart and piv-
oted, two to the rear leg and two to the front
leg respectively; the knuckle-pivot pivoting
the knuckle-loop and one end of each strap
within the knuckle-loop together; brace-piv-
ots pivoting the ends of two of the straps to

-will cause the straps to bow into a spring, .
- {-the tendency of which is tocause the joint to. g
bind and to hold the ladder in its folded po- -
“ 11’0'11 t’he 1egs ""ELle fmcibly“ Spleadr;_- P

Then the -
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one of the legs; the brace-pivots pivoting the

other ends of the two remaining straps to the
other leg at a higher point than the brace-piv-
ots on the first leg.

3. The brace set forth composed of the four
spring straps, the knuckle-loop embracing

said straps at one end thereof and the pivot

 pivoting the straps and the knuckle-loop to-
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gether. - - -

4. The combination of the front leg pro-
vided with the hinge-bar; the straight hinge
straps fastened respectively to the outer faces
of such leg; an angle hinge strap fastened to
the under side of the hinge bar near one of
the straight hinge straps to form therewith a

L3

hinge socket; another angle hinge strap fas-

tened to the under side of the hinge bar near

the other straight hinge strap to form there-

with a hinge socket; the rear leg having side
bars rounded at their upper ends and ar-
ranged with such rounded ends respectively
in such hinge sockets and fitting into the an-
ole between the hinge bar and the body of the
frontleg; and the pivots pivoting the rounded
ends in said sockets respectively. |
o HENRY LIEFER.
Witnesses:

JAMES R. TOWNSEND,

OSCAR SCHELLING,

WILLIAM LOEHMANN,
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