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To all whom it may concern:
Beit known that I, HINRY KNIPHALS, a citi- |

zen of the United States residing at Daveu—

port, in the county of Scott and State of Towa,

have invented a new and useful Extension-
Ladder, of which the following is a specifica-

tion.

[O

My invention relates toimprovements in ex-

tension ladders in which levers acting con-
Jointly upon one section of the l&dder force

or move the same in a line parallel w1th the
other section of the ladder which remains sta-

~ tionary, and the objects of my improvement
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-~ are, first, to prov1de co-operating levers, of

novel and inexpensive construction, which
move the section of the ladder Operated upon

‘with great rapidity; second, to provide means

for autom&tlcally locking the movable sec-

~tion of the ladder, to the stationary section,

at any desired round or rung of the ladder;
and, third, to provide means for autom atw&lly

1]11100]{1110' the movable section of said lad-

25

der from the stationary section whenever de-
sired. Iattain theseobjects by the mechanism
illustrated in the accompanymo* drawings, in

“which—

Figure 1is a plan view of my extension lad-

- der when its sections are in their normal po-
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sition. Iig.2isa ‘plan view of the same when
said sectlons are in an operative position, the

- upper section B being partially broken away,

~and Figs. 3 and 4 are enlarged details which
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will hereinafter be explained. Fig.5is a sec-
tional side view of my improved extension
ladder, taken on line z—=x of Fig. 1, the up-

:per portlon thereof being broken away

Similar letters and numerals of reference

refer to similar parts throughout the several-

- views.
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A represents the stationary sectmn of the
ladder, consisting of the side pieces a—a and

-rounds or rungs b, and B represents the mov-

~ able section of the ladder also consisting of
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the side pieces d=—d and rounds or rungs c.
The upper ends of the side pieces a—a of the

- ladder A, are each provided with L shaped

extension pieces e—e each of which partially
surrounds a side piece d of theladder B. The

lower ends of the side pieces d—d of the latter
are each provided also with L shaped exten-
sion pieces j—;f each of which partially sur-
rounds a suie piece a of the ladder A. The

| inner edge of each S1de piece d, 1that is the

edge whlch abuts an edge of the Slde plece c,
is provlded at its lower end with a thin block

‘g, and the upper end of each side piece a, is

likewise upon its abutting edge provided with
a similar thin block, the latter not being shown
in the drawings, but in Figs. 3 and 4 one of

‘these thin blocks g, is shown attached to one

of the side pieces d, and as these blocks are
all similar and snmlaﬂv attached to the side
pieces ¢ and d, near the upper end of the
former and near the lower end of the latter,
it is not deemed necessary to fmthe1 illus-
trate them by drawings.

It will be seen that by means of the L
shaped extension pieces e—e and f—f, to-
oether with the thin blocks g, the two sec-

‘tions A and B of theladder are held together
| parallel to each other, the blocks ¢ only be-

1ng in contact with the edﬂ*es of the side
pieces a—a and d—d as shown 1 in Figs. 3 and

4, and it will also be seen that the two sec-

tions may be drawn apart or extended, so as
to form a ladder of nearly tmce the leun'th of
one of the sections.

I do not broadly claim these mechanical de-
vices, that is the extension pieces e—e and
17—, togethel with the blocks g, applied as I
have described to twosections of aladder, be-
cause I am aware they are well known and
in use for the purpose stated. -

I use the S shaped flat bars 1, which are
secured together at their centelsthrouﬂ'h eye

| holes in such bars, by a double headed pin 2,
‘sothat said bars may turn uponsuch pin. The

bars thus secured together, I will designate as

a pair, and I use such number of pairs as may

bedesirable, the extremities of each bar being
provided with an eye hole, and the Iebpectlve
pairs being secured together by means of the
double headed pins 3,s0 said bars may turn on
said pins asis fully 111ust1 ated in Fig. 2. The
lower pair of bars 1 secure tocrethel at the
center by means of a threaded bolt and nut
4, which bolt passes through the round 5§ of
the section A of the laddel which is the sta-
tionary section. This 1om1d 5 1s the second
one from the bottom of the stationary section
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A, and is raised from the face of the side

pieces a—a as shown 1n Fig. 5, of the draw-
ings in order that the pair of Dbars which are
secured to saad round 5 by means of the bolt
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and nut 4, as well as other movable parts con-

-nected therewith, will not come in contact

with the stationary section of said ladder,
when said parts are being manipulated.
T use two vertically slotted plates 6, both

- being of the same size and form of construc-

~outer end of the bolt 4 passes, securing such -
outer plate 6 against the lower pair of plates

Io

tion, the upper end of the outer plate being
provided with an eye hole through which the

-1—1, and the inner plate 6 being also pro-

vided with an eye hole, is interposed between

the round 5,and the lower pair of plates 1—1,

said bolt 4 passing through said eye hole, and

- thus secures said inner plate 6 to the round
9. The inner slotted plate 6, being directly
behind the outer slotted plate 6, is therefore |
not shown in the drawings, and as it is pre- |
cisely like the outer plate and occupies a simi-
lar position, it isnotdeemed necessary to sepa- |
rately illustrate it. Very nearly atthelower

end of the side pieces a—a issecured another

~round 7, and of similar construction and ar-

‘rangement as round 5. The L shaped hand
lever § is provided at its lower end with an
~eye hole, as are also the two slotted plates 6, |

and the inner end of such lever is interposed

between the slotted plates 6, and the thread-

ed bolt 9 is passed through said eye holes
and through the round 7 and secured by

~means of its threaded nut. The curved flat | the ladder is very rapid. I do not broadly

~ bars 10, are provided with eye holes at their

- extremilties.
“Interposing an end of each bar1, of the lower

35

- sald pins.
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~ sald inner bars.
of section B of said ladder, being the movable |
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I use four of said flat bars 10,

pair between the upper ends of two of said

flat bars 10, and secure them together by the

headed pins 11, so said bars may turn upon
~'The curved bar 12 is secured at
cne end by a pin 13 to the hand lever 8 so it
may turn upon such pin, and its opposite end

18 provided with an eye hole, and such end
interposed between the slotted bars 6, and
the outer bars 10 rest against the outer sur--

face of the outerslotted bar 6, while the lower

ends of the inner bars 10 rest against the in- -

ner surtace of the inner slotted plate 6, and

the threaded bolt 14 is passed through the
~ eye holes of said bars and slots in said plates

6 and the same secured together by means of
a nut on said bolt. The inner curved flat
bars 10 are of the same form of construction
and size and occupy a similar position as the
outer curved flat bars 10, which are shown in

the drawings, but as said inner bars are di-

rectly behind the outer ones, they are there-
fore not shown in the drawings and it is

deemed unnecessary to separately illustrate
The lower rung or round ¢

section, is provided with an eye plate 15 and

to the end of which are secured two curved

flat bars 16 by means of a suitable bolt or pin
17 passing through the eye holes in the ends
of such bars and eye plate. These cnrved
flat bars are the same in form and size as
curved flat bars 10, and their opposite ends
are connected respectively with an end of bar

said pins.
- If desired the lower ends of side pieces a,
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1, of the upper pair of bars by means of the

headed pins 18, so salid bars may turn upon

of section A, may be provided with an in-

upright it will be seen from the description

given that then if the hand lever 8, is moved
laterally or substantially to a horizontal po-.
“sition, the curved bar 12 will move downward
‘with the bolt 14, in the slots of bars 6, and

thus move the curved bars10 similarly, which

bars, cause the lower pair of bars 1, to swing

der, to move or slide upon the side pieces ¢

/0

| verted V shaped brace 19 secured tosaidside
pieces and said round 7. If the ladder be
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| upon their pivot, and in turn each pairof
bars 1 are caused to similarly swing upon

their respective pivots, including the bars 16,
which movement causes section B of the lad-

of section A of the ladder. This positionis

shown in Fig. 2. .
to a vertical position, the movement of the

| parts are reversed, and the S shaped bars 1,

If the hand lever Sbe moved

9o -

are brought substantially in a horizontal po-

sition, causing section B of the laddertoslide

or move upon section A of the ladder, in an

opposite direction to the movement previous-
1y explained. This posifion is shown in Fig.
1. It will be observed that by this arrange-

ment of parts the movement of seefion B of

iclaim bars 1, pivoted together as 1 have de-

scribed, as 1 am aware bars have been so piv-
oted before.

{ To the inner side of one of the side pieces

10C

d near its lower end, I secure a hook of any

| suitable form of construection adapted to catch

upon a round of the stationary section A of
the ladder, so that when the section B is ex-
tended, the hook will catch over a round of
said stationary section, thereby holding said
movable section in the desired position, and
preventing thesame from returning to its nor-
mal position until further manipulated.
Figs. 3 and 4 of the drawings represent a

- hook which may be used in operating my im-

proved extension ladder, in which the hook
20 at 1ts lower end, is secured by a pin 21,

| upon which it can turn, to the inner side and

near the lower end of a side piece d, of sec-
tion B of theladder. The cateh part of said
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hook is curved sufficiently at 22 to fit over

and partially surround a rung or round b of
section A of the ladder and from such catch
part of said hook is extended a curved bar
28. The curved lateh 24 is attached at one

| end tosaid hook 20 by means of a pin 25 upon_

which it may turn, and the curved spring 26
is also secured at one end rigidly to said hook
20, and the free end of such spring bears
against the under side of said latch 24. The
spring 27 is rigidly secured at one end to the
inner side of side piece d, soits free end bears
against the inner side of hook 20 near its

lower end, and the curved spring 28 is also

rigidly secured at one end to the inner side
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of the side piece d, so the free end of said
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| sprmﬂ* bears against the cmter Sld(-} of smd ted bars 6, the hand level the bar 12 and

- hook 20 near 1ts upper end. curved hars 10 for the purposes stated and 15
From the description given, persons skllled- substantially as described.
in the art will readily understand the con-|{ 2. In an extension ladder composed of sec-

‘5 struction and mode of operation of my device, | tions, the combination of the pairs of bars 1
- and it will be understood that modifications | attached to the respective sections, the slot-
- and changes may be made therein Without de- | ted bars 6, the hand lever, the bm 12, the 2o

o pa,rtmrr from the scope of my invention. - curved bars 10, and a hock for the purposes
| What I claim as new, and desire to secure stated and substantlally as described. |
10 by Letters Patent, is— 4 IIINRY KNIPHALS.
1. Inan exteusmn ladder eomposed of Sec- Wltnesses.' |
tions, the combination of the pairs of bars 1 L. N. PORTER,

attached to the respective sec‘r1on=3, the slot—- | L. G. SUSENIEHL.
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