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(No model.

Lo all whom it may concermn.

Be 1t known that I, DAvyTON II. CREWS, a
citizen of the United States, residing at La-
donia, in the county of Fannin and State of
Texas, have invented a new and useful Exten-
sion Lmlder' of which the following is a speci-
fication.

T'his inveniion relates to ladders, and more

~especially to that class thereof known as “ex-

tension-ladders;” and the object of the same
18 to produce certain improvements therein.

To this end the invention consists in the

details of construetion, substantially as here-
inafter more fully descnbed and elaimed, and

as illustrated on the three sheets of dr awings,

wherein—

Figure 1 is a pelspectwe view of this lad-
der in its extended position. Fig. 2 is a simi-
Iar view of the ladder with its sections tele-
scoped and its braces in the act of being
folded against the ladder. Fig. 3is a central
longitudinal section showing the cateh in po-
sition when one section of theladder is heing
raised. Ifig. 4 i1s a similar section showing
how the catch supports the section raised.
IFig. 5 1s an enlarged perspective detail of one
of the hooks. Fig. 61s asideelevation, on an
enlarged scale, of the lower end of oneside of
the lower ladder-section. Fig. 7 18 a cross-
section on the line 7 7 of Fig. 6, and Fig. 8 is
a vertical section on theline 8 S thereof. Fig.
9 15 a side elevation of the lower end of one
of the braces. Fig. 9* is a central vertical
longitudinal section thereof. Fig. 9°is a sec-
tion through the extension device for the
brace, taken at right angles to the section of
Fig, 9°. Ifg. 9° 1s a perspective detail of one
Fig. 10 is a front elevation of

the upper end of one ladder-section. Fig. 11

40 18 a perspective detall showing one of the in-
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clined braces out of use. Fig. 12 is a cross-
section of two ladder-sections, showing one of
the guiding-straps.

Refer‘ ring to the said drawings, the letter
1. deswnates the ladder-sections;. R, the rais-
ing—rope; W, the windlass; C, the supporting-
cateh; P, the iriction pulleysorrollers; , the
hools; B3, the braces; X, the extension devices
for said braces; 5, the strats; I, the inclined
braces, and If the extension-feet for the lower
ladder-section, these parts being plefemblv
of the following construection:

| section 2.

' sections.

ends with the side bars,

‘same and extended.

The ladder L is made in a number of sec-

tions, in the present instance three, desig-
nated by the numerals 1, 2, and 3, (althowﬂl
there may be more, if desired,) the second sec-
tion sliding upon the rungs and just inside
the side bars of the first, and so on to the top
ef the ladder, and they are guided under an-
onlar metallic straps 5,as seen in IFig. 12, the
straps permitting the side bars of an upper
section to slide over the rungs of the section
below and preventing the displacement of the
The uppermost rung 31 of eachsec-
tion is preferably of iron, Fig. 10, having a
square body and reduced rounded ends 7,
which are secured in the side bars of the
ladder and form bearings for friction-rollers
or wheels 6, which guide the ladder-section
abovein its vertical movements, strap-braces
317 preferably counecting this rung near its
in order to brace the

ladder. At the upper ends of the ladder-

sections there are preferably arranged guide-

wheels 8, which travel against the face of a
dead-wall, if the ladder is leaned against the
4 is a qmall platform
mounted on angular brackets 9, which have

hooks 97, ad&pted to engage t¥wo contiguous
rungs on any section, so as to hold the plat-
forn approximately level, whereby a bucket

of water or other article may be supported

thereon.
The means f01 extending this ladder con-
sists of a windlass W, Jouumled in bearings

at the rear of the lowermost section 1, and.

this windlass comprises a main shaft 10, hav-
ing erank-handles 11 and a ratchet-wheel 12,
large gears 15 on this shaft meshing with
smaller gears 14 on a second shaft 15 in the
bearings 16, above mentioned. Thus when
one or both of the cranks 11 are turned the
shaft 15 is rapidly revolved and this winds
the rope R, which is used for raising the sev-
eral sections of the ladder. The rope itself
18 1n several sections, the lowermost section

20 being connected to the shaft 15 of the

windlass, passing thence upwardly over a {ric-
tion-pulley P, connected to the upperrung 31
of the lower section 1 and leading thence
down to a hook Id, which is connected with
one of the lower rungs of the second ladder-
The second rope-section 21 is con-

i nected in a similar manner to the lower rung
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of the firstladder-section, passes overanother
pulley I? on the upner rang 31 of the second
ladder-section, and is connected by a hook Il
to one of the lower rungs of the third ladder-
section. Thus when the windlass is operated
the second ladder-section is raised over the
first, and this raises the center of the second
rope-section; but asthe lowerend of this rope-
section is secured to a stationary rung it can-
not move, and henee the other end rises with
twice the speed of the center, which there-
fore raises the third ladder-section.

HKach of the hooks II, just mentioned, is
preferably of the constr uction shown in Fi Q.
5—that is to say, the body 42 of the hoolk is
straight, having its upper end turned over, as
at 47, into a large hook and its lower end 45

curved around under the rang 46,to which it

may bo bolled, as at 41. To the extremity of
the large hook 47 is pivoted, as at 43, atongue
40, which stands within this hook, and 44 is
an eye of any suitable pattern secured to the
rope R_and of proper size to pass over the
pivot 435.
to the dotted position, and after the eye has
passed the tip of the tongue the latter falls

back to its full-line position and prevents the

displacement of the eye.
In Fig. 4 is shown one of the friction-pul-
leys I in section, and IFig. 10 shows it in ele-

vation. The same comprises a strap-hook 30,
extending over the rung 31, to which it may
be connected by a bolt 32, and the lower end
of this hook is divided, as at 33, its extremity
being formed into eyes 34. Pthﬂf‘h these
eyes e\t(,nds a transverse boltor pin 35, and
on the pin is journaled a grooved sheave or
pulley proper 36, as shown.

Thecateh C, which I preferably use, isbest,
seen in IFigs.3 and 4. Thiscatch comprises a
body 50, secured af its lower end to the lower
rung 406 of any ladder-section but the lower
one, and at its upper end at 51 to the rung
next above. A second member 53 is pivoted
at 57 to the body, from which it isborne by a
spring 54, a chain limiting its rearward
movement to just such point that a face 56
at its lower end will come over one of the
runge of the ladder-section next below, as
seenin Ifig.4. Theuppersection being raised
Lthis catch slides over the rungs of the lower
section, and when the uppersectlon is brought
back a little the lower end 56 of the membel
535 rests on one of the rungs, whereby the up-
per ladder-section is supported. When it .is
desired to lower the extension-section, the
member 53 of the cateh is carried past the
rangs of the lower stationary section by an
automatically - operating pivoted lever 55,
which 1s pivoted at the lower end of a de-
pending hanger 53 and which is arranged so
that it will assume normally a position shown
1 Ifig. 4, with itsend 59 in alienment with the
rangs Sof the lower stationary section, whereby
whul the extension- section is loweled the
pivoted lever 55 will be raised and will en-
gage the member 53 and will carry the latter

As the eye rises the tongue moves.

t A
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inward clear of the ritiigs. In raising an ex-
{ension-section thepivoted lever 55 will swing
to a vertical position when itstrikes the rungs
and will pass the same, and to prevent 1 en-
tirely rotating by contact with the rungs a
stop 59* 18 prowded Prepar atory to lower
ing anextension-sectionit is slightly elevated
to bring the pivoted lever 55 above the rung
on which the member 53 has been supported.

In Fig. 9 is shown to best advantage one of
the braces I3, which I preferably employ for
supporting this ladder when it is to be used
at a point where the upper end of the upper
section will not rest against a support. Each
of these braces consists of a main or station-
ary section 60, whose lower end rests on the

ground, and an upper or sliding section 061,

adapted to be moved over the lower section

by the extension devices E, this upper sec-

tion being pivoted at 62 to the lower ladder-
section 1 near its upper end. Thelowerend
of the upper section has a strap 63, which
cmbraces and slides on the body of the lower
section, and the upper end of the lower sec-
tion has a similar strap 04, loosely engaging
the body of the upper section. It will be
seen by Iig. 1 that each section 1s in dupli-
cate and the rear ends of the two straps 04

1 areextended, asat 65, and connected by braces

60 with the upper end of the members of the
lower section. At thelower end of the exten-
sion device is a plug 67, let into the same and
havingholesG7 / throu n‘h 1tsbody_,and G631sapin
moving through a spring 69 1n a small keeper
69" and 1‘@1110?’&11157 engaging oneof such holes.
By this means the plug can be drawn out the
proper extent at the lower end of either mem-
ber of the lower section to cause the braee to
properly rest on inelined or uneven ground,
as will be ¢lear. The extension devices E for
this brace are preferably of the following con-
struction: 70 1s a shaft journaled in the rear
ends 65 of the two straps 64 and having a
crank-handle 71. 72 1isaratchet on this Sha,f 7
engaged by a pawl 73,and 74is arope or chain
leading from the shaft 70 over a wheel 75,
mounted within the slotted upper end 76 of
the lower section 60, led down the groove 61’
of the section 61 (I should have said that the
adjacent faces of the scctions of the brace
preferably have tongue and groove) and con-
nected at its other end to the lower end of the
upper section. 77 is a vertical series of holes
formed 1n the upper section 61, and 78 is a
stout staple supported by a chain 79 from the
section 60 and adapted to be passed astride
the upper strap 64 and into a pair of the holes

‘when the two sectionshave been properly ad-

justed, by which means the brace .is locked
against a possible retrograde movement in
case the pawl 73 should sllp or the rope or
chain 74 should break.

When the ladder is set up and the braces
run out to hold it raised, struts S ave used to
hold the braces the proper distance from the
ladder, and each strut preferably comprises
an eyebolt 80, taking through the side bar of
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the lower laddet-section 1,alongrod 81,linked | hooks 55 when it is desired to again lower the

into the eye of said bolt,ahook $2 at the other
end of the rod adapted to take over the shaft
70, and a spring-tongue 83 within the hook to

prevent the accidental disengagement of the

In I‘w 2 is seen the
manner in which these struts iold up against

the back of the lower ladder-section wheu the

latter from the shaft.

complete ladder is to be folded, as for trans-
portation.

I designates an inclined bmee of which

there are preferably two, and these are useful
tor supporting the ladder against lateral dis-

placement when it does not rest against a

wall. Hach brace T has a stout pole S4 for its
body, with aspike 85 in itslower end, adapted
to embed the earth, and a 1atel'&11y-pr03 ecting
eye 86 at its upper end.
cared tothe outside of theside barof the lower

ladder-section 1, which brackethasanenlar ge-
ment 88 near It% lower end and has its two ex-

tremities 89 fastened to the said side Dhar.

When not in use each inclined brace ismoved
so that its eye 86 travels to the upper end of
the body 87 of the bracket; but when in use,
Ifig. 11, the eye is slipped down into the en-

]m*ﬂement 33, at which time the body of the
brace is longer than the side barof the ladder

below said enlargement, and hence the brace

must standoblique. Ifs spike 85 isembedded
in the earth and the ladder is held against all
lateral displacement. -

In order that the lower section of the la,drler
may beadjusted to accommodate it toinequali-

ties in the ground, I provide the adjustable
feet I\ (Pe.&t seen in Ifigs. 6, 7, and 8.)  Each

foot comprises a toothed body 90, with an en-
larged lower end 91, the body shduw verti-
allV through eyes 02 in the side bar of the
ladder.
95 18 a cateh sliding under staples 91 later-
ally of the ‘body 90, smd 95 18 a spring nor-

mally drawingan enlmﬂ*ement 96 of this cateh -
into place in rear of the body, so as to pre--

by en-

vent a vertical movement of the body
gaging the teeth with a lug 92’ in one of the
eyes. Thelower endsor extrelmtles 97 of the
side bars of the ladder are sharpened, as seen
in Ifig. 6, and usually embed the earth for at

Ieast a Shm*t distance or until the enlarged

lower end 91 strikes the earth; but when it is
desired to make either side bm* longer the

catch 931s moved through the staples 04 until
its enlargement 96 dlsen gages theteeth of the
body. The latteristhen set vertically through
the eyes 92, as
cateh is returned to its. position.

With the above construction of parts the
ladder in its extended condition, IMig. 1, may
be used for any desired purpose, “and the
braces B andinelined braces I may be omitted
entirely if the ladder is to be used against a
house or other similarsupport. - The Seetlons
of the ladder may be extended by the wind-
lass W, and the catches C will hold them

positively raised, and these catches can be
thrown out of operative position by their

ladder.

87 18 a bracket se-

may be necessary, and the

When the braces B are used, they
may be extended by their extension devices

K, or in lieu of such devices I might have

other means for extending them—such for
instance, as shown in my patent, No. 462, “40
granted November 3, 1891. |

Parts of this devwe may be used without
the whole, and considerable change in and
elaboration of details may be made without
depmtnw from the spirit of my invention.

What is claimed as new is—

1. A ladder having aligned eyes in its side
bars near their lower ends, a foot sliding ver-
tically through said eyes and having an en-
larged lower end, the body of the foot being
toothed, and a spring-actuated ecatch sliding
horizontally through staples and having an
enlargement normally causing the teeth on
said foot to engage with one of the eyes, as

and for the purpose set forth. |
- 2. Aladder havingoneach sule barabracket

with an enlarfremenb nearitslowerend,in com-
bination mth aninclined brace having aspike

| 1n its lower end and a laterally-projecting eye

In itsupperend loosely engaging said bracket,
the brace being longer than the portion of the
side bar below said enlargement, as and for
the purpose set forth.

o. The combination, with a ladder made in
several sections sliding over each other and
means for extending: and telescoping said sec-
tions, of a brace in two members pivoted to
the Iower ladder-section near its upper end,
each member comprising two sections 'sliding
over each other and having straps loosely em-
bracing the other sections, the upper section
having a vertical series of holes, means for
extending said sections, and a staple adapted

-to pass over the strap on the lower section
| and take into two of the holes of said seme%

as and for the purpose set forth.

. The combination, with a ladder made in
scve al sections shdmn over each other and
means for extending ELIld telescoping said sec-
tions, of friction-wheels journaled on the up-
per rung of each ladder-section but the upper-
most, the side bars of the sections next above
moving oversaid wheels, strap-braces31’, con-
nectlnﬂ* the rungs supporting the friction-
Wheels with the Slde bars of the ladder, and
angular metallic straps on the side bars of one

section loosely embracing the side bars of the

other, substantially as deseribed.

o. The combination, with a ladder, a brace
made in two sections, the upper one of which
18 pivoted to said ladder and guides causing
the sections to slide on each other of a crank-
shaft journaled in an extension of the guide

on the lower section, a pawl and r Ltehet on
this shaft, a wheel 30111*11:11@(:1 in the slotted
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upper end of this section, and a rope leading -

from the shaft over the Wheel and eonneeted
with the lower end of the upper section, sub-
stantially as deseribed.

6. The combination, with a ladder, a brace
made in two sections, the upper one of which

130




is pivoted to said ladder and has a longitudi-
nal series of holes, and a guide on the lower

- section,through which the uppersectionslides,
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of a crank-shaft journaled in an extension of
sald guide, a wheel journaled in a slot in the
upper end of the lower section, a rope leading
from the shaft over the wheel and connected

with the lower end of the upper section, and

a staple adapted tostand oversaid guide and

removably engage two of the holes in said

series, as and for the purpose set forth.

7. In a ladder, the combination, with the
ladder proper and means for lengthening
either of its side bars at its lower ends, of a

pair of braces pivoted to the upper end of

'1'anﬂ*ed to be engaged by the rungs of the

the ladder, a plug seated in the lower end of
cach braceand having aseries of holes through
1ts body, and a spring-actuated pin moving
through a keeper on the brace and adapted to

engage one of said holes, as and for the pur-

pose cset forth.

8. The combination, with a ladder, a brace
pivoted to the upper end thereof and madein
two members, and a rod connecting said mem-
bers, of an eyebolt through the side bar of the
ladder, a rod linked into the eye at one end
and having a hook at its other end adapted
to embrace said rod,and a spring-tongue nor-
mally closing said hook, as and for the pur-
pose set forth

9. In an extensible ladder,the combination,
with a lower section having a pulley secured
to its upper rung, a windlass, and a rope lead-
ing from the windlass over the pulley to an
eye, of a second section sliding on the first
and a hook comprising a bent lower end se-
cured to thelowerrung of thissection,a large

hooked body,and a tongue pivoted to the ex- |

tremity of the body and normally closing it,
said eye being of a size to pass over the pivot

~and tongue, substantially as deseribed.

10. In an extension-ladder,thecombination,

with a lower ladder-section and an apper lad- |

475,035

| der-section sliding thereover, of a cateh com-
| prising a body secured to two rungs of the up-

per section, a member pivoted at 1ts upper
end to the body and having a curved face at
its lower end, a spring bearing the -member to
the rear, and a chain limiting its movement

| so as to bring said face over a rung of the

lower section, substantially as described.

11. Inanextension-ladder, the combination,
with a lower ladder-section and an upperlad-
der-section sliding thereover, of a cateh com-
prising a body secured totwo rungs of the up-
per section, & member pivoted at its upper
end to the body and having a curved face at
its lower end, a spring bearing the member
to the rear, a chain limiting 1ts movement so
as to bring said face over a rung of the lower
section, and a pivotally - mounted lever ar-

lower section and &dd;ptﬂtl to engage the piv-
oted member of the catch,as and for the pur-
pose set forth.

12. In an extension-ladder, the eombmwtmn
with a lower section, a metallic run o atthe u p-
per end thereof having reduced ends seated
in the side bars,strap-braces connecting said

~bars with the body of this rung, a pulley car-

ried by the rung, wheels journaled on said re-
duced ends, and an upper ladder-section
whose side bars slide over sald wheels, of a
windlass on the lower section, a rope leading
therefromoverthe lower pulley and connected
with a lower rung of the upper section, and

“guide-wheels journaled in the upper ends of

the side hars of the ladder-section, all sub-
stantially as and for the purpose set forth.
In testimony that I claim the foregoing as
my own I have hereto affixed my signature in
the presence of two witnesses.
DAYTON . CREWS,
Witnesses:
M. G. COTTRELL,
W. R. CROCKETT.
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