~ (No Model.) o - 4 Sheets—Sheet 1.

- W. ORNATOWSKI. '
_ - PORTABLE EXTENSION LADDER. _ _
‘No. 567,814. - Patented Sept. 15, 1896,

1 NN Ay N

B sty gl M




(No Model,.)' ' D _ 4:’Sheets.'—.;8heét 2.
~ W. ORNATOWRKI. B
"PORTABLE EXTENSION LADDER.

Ry No. 567,814, ~ Patented Sept. 15, 1896,
PIs e N _ |
!ll g IE‘] ' '
HN l N\ X '
“/i___ N o
= 45 BN |l « ¢
RN ! 3 =
= =il AR YT s 2
' T 91 X = | == 3
9 l‘ N t;’ == S 7ET Q s Y
3 .- 1 m\;T | 7 | 'WI{’E'_ ;:\ ©
N , ={ NS & v
l?\:: S L4 4 8 . | M " &t{:{
e 1 PR S Q— |~ K
</ '..&_\ e oL | —— =
S ® = ANt
0 ‘S’ 2 R I & R
v Ul S
NS N
I
. -- . g R ”
W SN WIS
| Y — — | i = |
H EH ' % ‘ //////{F;?j;“ 1*]- R fq o
™ MO 5 e ""#_ I |
o g < =% fq'&:'" Z l =g\ W
' Lo Z s

N Z [ M= ,- 5~
S T
‘\ O o AN

' %ﬁaa}{w? - o Izw"ezzﬁf‘

‘*’5




Sheet 3.

" 4 Sheets

 (No Model.)

 W.ORNATOWSKI.
PORTABLE EXTENSION LADDER.

i SRR ARV RSN RS

- Patented 'Sept.‘15, 1896.
8
A

NS

T oh )
hiE

il i A S A A A AT I A A S A A A A A A S “\‘l‘\*ﬂ‘.‘.‘u‘.‘.‘.\“‘.‘.\‘\

T T T T T O T T N

THE NORRIS PETERS CO, PHOTOLITHO., WasHINGTON, O ©.




(No Model.'-) o | ' - 4 SheetsfSheet 4.
~ W.ORNATOWSKI. '
- PORTABLE EXTENSION LADDER.

No. 567.81 4.

Patented Sep\‘g. 115, 1896.

[T

i
i i
| | . 7




I FF ICE,

W’ILLIAM OR\TATOWSKI OI‘ OHIOAGO ILLIN OIS ASSIGNOR OF ONE IIALF
TO STANISLAUS BERENS OF DOIVNER’S GROVE, ILLINOIS

PORTABLE EXTENSION LADDER

e

SPECIFICATION fermmg part of Letters Petent No 567,814, deted September 15, 1896.

Auphca,twn filed June 286, 1896 Serlel No,586,992,

—TTT A

To all whom it may concern:
- Beitknown that I, WILLIAM ORNATOWSKI,

acltizen of the Umted States, residing at Ch1-

cago, in the county of Cook and btete of T1li-
nois, have invented certain new and useful
Impl ovements in Portable Extension-Iad-

ders, of which the following is a, Speelﬁcatlon

ThlS invention relates Le 1mp10vements in

~ aportable extension-ladder which is more es-

IO

pecially adepted to be used by firemen; and
1t consists in certain peculiarities of the con-

struction, novel arrangement, and operation

of the varions parts thereof as will be here-
inafter more fully set forth and specifically

~claimed. _
The objects of my invention are, irst, t0

- provide a ladder which can be 1ead11V trans-

. 20

ported from place to place and extended to
any suitable length in a quick and easy man-
ner; second, to fmmsh means for adjustably
suppm ting the ladder in a safe and efficient

- manner at any desired angle, and, third, to
- retract the extended sections into 2 eompact
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tr enspertatlon and use.
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and convenient form.

Other objects and advantages Of the inven-
tion will be disclosed i in the followmﬂ' descrip-
tion. |
In order to eneble others skllled in the art
to which my invention pertains to make and
use the same, I will now proceed to describe
it, referring to the aceompanymﬂ' dmwmoe
in which—

Figure 1 is a view in- 51de elevatwn of the
laddel mounted on a truck or wheel-carriage,
showing it with the parts in position ready for
Fig. 2 is a plan view
of the front part of the f1ame and ladders,

showing a part of the mechanism for oper at-

ing the same. Fig. 3isasimilarview, partly
in seetlon of the rear portion of the ladders.

Fig. 4 is a, cross-sectional view taken on line

4. 4 of Fig. 2. Fig. 51is a similar view taken

online 55 of Fig. 1 Kig. 6 18 a sectional view,

partly in elevatmn teken on line 6 6 of Fig. 5.
Fig. 7 is a view in Slde elevation, Showmn the
ladder raised and adj usta,bly suppm ted and
ready to be extended.

tional view taken on line 8 § of F Fig. 7. Fig. 9
isafragmental sectional view taken on line 9 9 i

(No medel.]

the construction of the ladder.

eut the di

of Fig. 7 showing a por 131011 of the adjustable
SUppmt Kig. 10 1 18 a detail longitudinal sec-

tional view of a portion of the seetlons of the

ladder, showing them disengaged. I‘w 11 18
a similar view of a portion of two seetlons of

‘the ladder, showing them en gaged or secured
together.

Fig. 12 is a veltmel sectwnal view
of a portion of the adjustable support. Fig.
13 is a view in elevation of a modification in
Fig. 14 is a
like view of a portion of said modlﬂeetlon
showing it raised and ad,]ustebly suppmted
Fig. 151s a sectional view taken on line 15 15
of Flﬂ‘ 15.  Kig.16 is a bottom plan view of

por tlons of eectwne of the ladder, showing the

progressive rack-bars thereon and illustr at-
Ing one set of the gears to mesh therewith.
Slmﬂa,r letters refel to like parts through-
‘erent views of the drawings.
A represents the main or suppor tlno* frame
on which the ladder is mounted, and Whlle it
may be of any preferred constr uetlon vet it
18 shown in the present instance meunted on
wheels and provided with a gas, electrie, or

other motor A’, to be used f01 e*f{tendmcr end ,_

otherwise Opeletmw the ladder. As shown
in Fig. 1 of the drawings, the motor A’ is Io-
ceted at the rear of the flont wheels of the
carriage, which carriage ‘may be-drawn by
horses, cmd operates a (:11 1ving-shaft A® which
has its bearings in the suppm:t A, secured on
the main frame. The frame is fur mshed with
compartments af for the reception of tools
and other articles, and with a steering-wheel
a® to guide the carriage.
shaft A2 and between its bearings, is mounted

a beveled gear A% which meshee WlL]l a Simi-
lar gear B on the veltleal shaft B,

which is
elso journaled in the bracket A3 and has at
its upper end a beveled gear B? which meshes

-with the gear B2 on the hor 17011133,1 and trans-
VEerse shaft B*, journaled in suitable bearings

On the dllvmm -

5©
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b on the 10ter3 disk or turn-table C, on which

18 secured standards ¢ for the support of the
sections of the ladd er, as will be p1 esently ex-

plained.
Fig. 8 is a cross-sec- |

- T'o the rear of the bmcket A3 :;md on the
driving-shaft A?is mounted a cogged gear «,
Wthh 18 provided on its 1eer emfeee Wlth re-

95
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cesses ¢, adapted to receive the projections
~a? on the elutch ¢, which is also mounted on |

the driving-shaft and is operated by means

of alever ¢t fulcrumed on a suitable support

above the driving-shaft. The cogged gear «

‘meshes with an idler oridle gear ¢®, journaled

- on the hanger or bracket A? which idler

meshes with a cogged gear a°, journaled in the

 said hanger, on the other end of whose axle

. 1o
 with the annular rack-bar ¢’ upon the lower
On the

. Neareach of the
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surface of the disk C or turn-table.
- ghaft Bt and near each of its ends are mount--

- on the horizontal shaft E* which is ;
~in the upper portion of the supports con the |
- | normally holds the eurved portion at a dis-

ends of the shaft E? and
mounted thereon, are sprocket - wheels E°,
‘which engage the sprocket-chains E%  DBe- |
tween the gear ¢® and one of sald sprocket-

or journal is mounted a gear «’, which meshes

ed cogged gears B® which mesh with the seg-
mental rack-bars D through openings c¢* in

the rotary disk. The gear 3% on the shaft B*

is provided on its surface adjacent to the gear
~ B? with recesses b’ to engage projections b° |
- on the clutch 0% which is mounted on the
e

shaft B* and is operated by means of a lever

b, suitably fulerumed above the said shaft,
‘the said eluteh, as well as the cluteh «® on the
‘driving-shaft, being employed for putting the
‘mechanism in or out of gear, when desired. |
- Secured to the center of the rotary disk C
is a standard E, through which passes a shaft
- E', having the beveled gears ¢ and ¢ on its
‘upper and lower ends, respectively, the latter
- to mesh with the gear B® on the shaft B* and |
the former or gear ¢ to mesh with the gear ¢*

L

ournaled

rotary disk.

wheels is located a clutch e, whose projec-
tions ¢* engage the recesses ¢° on the gear e?,
the said clutch being operated by means of a
lever ¢5 fulecrumed on the standard K. The
rotary disk C is held in a horizontal position
by means of a circular groove ¢’ at its pe-
riphery in the plate ¢* on the top of the main
or supporting frame. The segmental rack-
bars D are fixed on the shaft K, as are also
the parallel side pieces If, which extend fto
about the rear portion of the carriage. In
the rear ends of the side pieces I is trans-
versely journaled a shaft F', on the outer ends
of which are located sprocket-wheels I* for
engagement with the sprocket-chains E-*.
Near each and between the side pieces If
and on the shaft ' are mounted a number
of cogged gears f, that is to say, two of said
cears for each section of the ladder. The
side pieces If, as well as the sections H, 1T,
and H* of the ladder, are preferably formed
of metal and tubular or hollow, and have In
their adjacent surfaces recesses /i to receive
corresponding projections /' of the adjacent
section of the ladder, thus affording a tele-
scopic connection forsaid sections. The side
rails K, as well as the sections of the ladder,
are provided with transverse rungs /2* or
rounds. The lower surface of each rail of

567,814

“each section of the ladder is provided with a

longitudinal rack-bar /i* to mesh with its cor-

responding cogged gear f on the shaft ')
~which, as before stated, is journaled in the
rearend of the parallel side pieces. Asshown

in Ifig. 16 of the drawings, the rails of the

-0

-section H are provided with a longer raclk-
bar than the rails of the sections ' and H=,
-so that the rack-bar on therails of the section

75
| I will engage the inner gears on the shait

" and extend said secfion almost its entire

tion until the spring-catches located thereon

“engage openings 2 in the sides of the rails of
thesection H', when said section will be drawn

upward until its rack-bars engage the gears

length, in which operation it will slide within '
the grooves or recesses i of its adjacent sec-

80.'

therefor on the shaft B, when it, the section .

H', and the section H will be further ad-
vanced until the S:pring-eatczhes on the sec- -
tion H' engage openings ¢ in the section H?
when the last-named section will be extended
or drawn upward until its rack-bars mesh

90

with the gears therefor. Each of the spring-

catehes is composed of a lever I, fulerumed
on the inner surface of the rails of the sec-
tions of the ladder, and has at one of its ends

a pin 7/, extending through the rail to engage

the opening 7in theadjacentrail. Thelower

95

end of the lever is provided with a curved

portion 7?, between which portion and the

side of the rail is located a spring 2°, which -

tance from the side of the rail and has a |
‘tendency to press the pin on the other end ot -

100

the lever against the adjacent rail, in order

when in alinement with said opening.

Secured transversely near the rear ends of
the side pieces Fis a rod L, which is provided
near each of its ends with a pawl [ toengage
the rack-bars 7° on the rails of one of the sec-
tions of the ladder to hold them 1n an ex-
tended position. This rod is also provided
at one of its ends with a projection /', to which
is secured a wire [?, the other end of which
wire is secured to a lever L', fulerumed on
one of the side rails and used for releasing
the pawls [ from the rack-bars when 1t is de-
sired to allow thelatter to be retracted. When
so released, the motion of the driving-shaft
may be reversed, which will cause the sections
to be drawn downward or retracted, in which
operation the curved portions ¢ of the spring-
catches will contact with the pins or lugs /°
on the rod L, which are turned to the proper
position and force the curved portions toward
the rails, thus liberating the pins 2’ from the
sockets or openings in the adjacent rails, and
allow the next section of the ladder to be re-
tracted untilits spring-cateches strike the lugs
[’, when the same operation, as above de-
scribed, will take place.

Horizontally on the upper surface of the
rotating disk C is located a rod L°, which 1is
provided near its ends with pawls {* to engage

“that it may be forced into the opening thereof

105
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~ the segmental rack-bars D. The rod I1.3ig
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provided with a handle {° to operate the same,
as 1s clearly shown in Fig. 6 of the drawings.
Pivotally secured to each of the side rails I,
near 1ts rear end, is a rod M, both of which
are provided at their lower portions with

- rollers m, which operate in the grooves m? of

IO
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the tubular pieces M’, which are united at
their outer ends by means of a cross-piece
m', and are pivotally secured at their other
ends to the front portion of the side pieces.
Pivotally secured to the pieces M’ near their

~outer ends are rods N, having on their sur-

faces teeth or rack-bars n to engage gears 7/,
journaled in the tubular pieces N’, which fit
over the lower portion of the rods N, as shown
In Kig. 12. The gears »n' are operated by
means of a wheel N fixed on their shaft or
Journal, which extends from one of the rods
N’ to the other and has its bearings therein.

In Figs. 13 to 15, inclusive, is illustrated a
modification in the construction of theladder,
which modifieation is designed to he used and
operated by hand instead of by motive power.
In the construction now under consideration
the side pieces I are mounted on the axle O,
which has its bearings in wheels o, forming a
truck for carrying the ladder. On each end
of the shaft O is a erank-handle o' for turn-
ing sald shaft, and near each wheel is located
a sprocket-wheel E°, over which wheels pass
sprocket - chains E! which engage other
sprocket-wheels F? at the rear end of the side

pieces, and extend and retract through the

meditum of the chains the sections of the lad-
der in the same manner as described in the
other construction. In this construction it
will be observed that the supporting-rods M,
M', N, and N’ are also employed, but instead
of using the wheel shown in Fig. 12 to raise
and lower the rods N in the tubes N’ a crank-
handle n°, having a pinion or gear journaled
in the rod N', is employed.

From the foregoing and by reference to the

drawings it will be seen and readily under-

stood that by applying power to the driving-

shaft A® by means of the motor A’ and plac-
ing the mechanism in gear by means of the
clutch ¢® the disk carrying the ladder may
be rotated to any desired position through
the medium of the gears a, a’ af, and o, the
latter of which mesh with the annular rack-
bar ¢’ on the disk. By disconnecting the
clutch ¢’ from the gear a and placing the
cluteh 0° on the shaft B* in engagement with
the gear B° the gears B®, engaging the seg-

- mental rack-bars D, will lift the rear end of

60

the ladder, and the sprocket-wheels on the
shaft K through their chains and gearing,
will cause the sections of theladder to be ex-
tended. When the ladder shall have been
raised to a suitable angle, the rods or bars M
may be drawn out at their lower portions in
the grooves m? of the pieces M’ and the piv-
oted rods N and tubes N’ placed on the ground

and adjusted so as to properly support the .

ladder. Whenitis desired to retract the sec-

tions of the ladder, it is only necessary 1o re-
verse the movement of the driving-shaft,

when the sprocket wheels and chains, through
the medium of the gears f on the shaft E“

and the rack-bars on the sections of the lad-

der, will draw them downward, the lugs ° on

rod L, acting on the spring-catches, causing

the sections to be automatically liberated.
As soon as the sections have been retracted
to the desired position the adjustable sup-
port formed by the pieces M, M’, N, and N’
may be folded to the side pieces, as shown in
IFfig. 1 of the drawings. |

Having thus fully described my invention,
what I claim as new, and desire o secure by
Letters Patent, is— o | |

1. The combination with a supporting-
frame, of two parallel side pieces pivotally
secured thereon, a shaft at the front and a
shaft at the rear ends of said pieces, wheels
on each shaft, a belt connecting said wheels,
a series of cogged gears on the shaft at the
real’ ends of the side pieces, means to turn
the other shaft, a series of ladders telescopic-
ally connected together located between the

-side pieces, a rack-bar secured on each of the
sections of the ladder adapted to engage the

gears on the rear shaft, substantially as de-
scribed. | | o

2. The combination with a supporting-
frame, of two parallel side pieces pivotally
secured thereon, a shaft at the front and a
shaft at the rear ends of said pieces, sprocket-
wheels on each shaft, a sprocket-chain belt
connecting said wheels, a series of cogged

70
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gears on the shaft at the rear ends of the .

side pieces, means to turn the other shaft, a

series of ladders telescopically connected to-
gether located between the side pieces, and

having openings in their rails, spring-catches

on each of the ladders adapted to engage the

opening in the adjacent rail, a rack-bar on

each ladder to engage the gears on the rear
shaft, and a cross-bar having lugs on its up-
per surface to impinge the spring-catches,
substantially as desecribed.

3. Thecombination with a series of ladders
telescopically connected together, provided

with openings in their rails, of means to raise

and extend them, a spring-actuated lever ful-
crumed on one of the rails of each ladder and

having one of its ends curved outward, a pin

on the other end of said lever adapted to en-
gage the rail of the adjacent ladder, and a
bar secured erosswise of the ladders, and hav-

Ing lugs or projections to contact with the

levers, substantially as described.

4. The combination with a supporting-
frame, of a rotary disk mounted thereon, two
parallel side pieces pivotally secured on the

disk, a shaft at the front and a shaft at the
rear ends of said pieces, wheelson each shaft,

a series of cogged gears on the shaft at the
rearends of the side pieces, a series of ladders

- telescopically connected together located be-

105
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o

tween the side pieces, a rack-bar secured on
each of the ladders, and adapted to engage
the gears on the rear shaft, the rods M, piv-
otally secured to the rear portion of the side
pieces, the grooved bars M', pivotally secured
to the front portion of the side pieces, and

~movably connected to the rods M, the rods

N, pivoted to the outer portion of the bars

567,814

M', thetubes N', vertically adjustably secured
on the rods N, and means to rotate the disk o
to raise and lower the side pieces and extend
the ladders, substantially as deseribed.
WILLIAM ORNATOWRSKI
Witnesses:
CHAS. C. TILLMAN,
E. F. DuGgGAN.
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