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UNITED STATES PATENT OFFICE.

CYRUS bOPLANT? OF JOLIET ILLINOIS ASSIGNOR TO LYDIA COPLANTZ
| AND EMILY S OHEESEMAN OF SAME PLACE o

LAD DE,R.

SPECIFICATION formmg part of Letters Patent No. 664 385, da,ted Becembel 25 1900
Application ﬁled I‘ehruary 17, 1900. Serial No. 5,655. (Nn model) |

To all whom v ma,y CONCEFH.: |
Be it known that I, CYRUS COPLANTZ, a -

resident of Joliet, in the county of Will and

State of Illinois, hcwe invented certain new
and useful Impwvemeut& in Ladders, of
which the following is a specification.

My invention relate% to certain new and

useful im provements in that class of ladders

in which the ladder is composed of several
jointed sections which are wound upon a reel,

so that it can be transported upon a tr uek
while occupying a small space.
desired to use the ladder, the reel is turned
and the ladder is &ntomatlcally fed upward

to any desired position, the joints being pro-

vided with- locking mechanism which is au-
tomatically actu dted tolock the several joints
to form a rigid ladder as it is extended and
automatlealiy unlocked to permit their being

‘wound upon the reel when it is taken down

My invention relates to certain new and

useful improvements in the construetion of

such ladders, as will be fully set out in the
specification and in the annexed claims.

Referring to the accompanying sheets of

drawings, in which the same numerals of ref-

erence are used to designate identical parts
in all the views, Figure 1 Is & perspective view

of the ladder mmmted upon a truck and ex-
tended adjacent to a building as it would ap-
pear in service,

‘the casing eontammﬂ' the ladder and reel,

- and their loekmﬂ* mechanism.
45

with parts of one side thereof broken away
Fig 3 18

afront elevation of a portion of said casing on

an en]awed scale. Fig. 4 is a rearview of a

portion of the same meeha;nlsm the portion

illustrated being the guide or Phute which
directs the laddel as it is being extended.

Fig. 5 is a central section t,hromrh the chute
and a portion of the ladder on the line 5 5 of
Kig. 4. Fig. 6isadetail view, on an enlarged
c~<3(-Lle, showmw the construction of the Jomts
Fig. 7 is an
elevation of an inner side of the ladder,

showing the joint constiuetion.

sectlon on the line 8 8§ of Fig. 6. Flcr 91s a

side elevation of the gear mechanism by |

which the reel is lomted Fig. 10 is an en-
larged detail elemmon of the same mechan-

I'ig. 2 is a su:le elevation of

hlﬂ' 8 is a,_

ism; and Iig. 171 i _E_s_____EL____S_l_dﬁ--._Blﬁﬂau_tlﬁ[l_--ﬂf---a---p{}l-.-:___

When itis |

I

‘tion of the ehute showing the ﬂ'ea,uncrfor con-
trolling its pO&lthH and dll’ebblﬂﬂ‘ the angle
at Whlch the ladder shall be eleva,bed

Referring first to Fig. 1, it will be seeii that:

for eonvenience of transpmtatwn 1 prefer-
ably mount the casing 12 containing my ims-

proved ladder upon a I:1 uck, which, as will be

seen, consists of the wheels and a bed 13,
which consists of the elongated central pm-

tion, which is set as low as can be safely done

for tmnspmtatlon purposes and which has

the elevated rear portion 14 resting upon the

rear wheels, while it is provided with the
curved front portion 15, beneath which the

front wheels can turn, as may be necessary

in guiding the truck The casing 12, as

shown in Fws 1 and 2,1s of a n*pnelally rec- -

tangular shape, slwhtl; elongated, and has
a concave bearing-plate 16, secmed to the
under side thereof near the center of gravity
of the casing, which codperates with the con-
vex bearing-plate 17, secured upon the base
of the truek 13.
two bearings, so as to permit of the free ro-
tation of the casing upon the truck, while
p1eventlnﬂ' their separation. While the lad-

‘der is being transported, the casing 12 is

A bolt 18 connects these

55
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lengthwise of the truck—that is, at rlﬂ'ht an-

D‘les to the position shown in I‘w‘s 1 and 2—
but when it is desired to use the same the
truck 1s driven up close to the curb and the
casing 12 turned into the position shown in

Hig. 1 where the beams 19, at either side, -
whleh are mounted in the braekets 20, se-
cured to the under side of the base, ean be

pulled out to the extended position shown in

Figs. 1 and 2, after which the elongated base
‘for the laddet thus produced can be leveled

and securely supported by adjusting the set-
screws 21, arranﬂ'ed in the outer ends of the

‘beams 19 the lower ends of the set-screws

taking upon the sidewalk, as indicated at 22
in Fln‘ 2. A platform 23 is secured to the
casing 12 at the side thereof from which the

mechanism 18 operated, so as to furnish a econ-

venient place for those who are oper amnw the
ladder to stand upon.

30
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“Mounted in suitable bearingsin the side of

the casing 12, which are plefela,bly sapport-

ed by the. cross-pleces 24,is the shaft 25, which

msuie of the. casmg %uppm ts the 1eel ------ 2 -6 ------

100
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Which is in the forni of some regular polygon,

~ preferably in the hexagonal form shown, and

which is designed to support the different sec-

tions of the ladder, as clearly shown in Kig.

2, the first six sections being of a length to

" rest accurately upon the facets of the reel,

I1C

while the next six sections are just of suffi-

cient length to rest squarely upon the pre-
ceding six sections. WhileIhaveshown but.
two complete sets surrounding the reel, it

will be understood that more sections might

" be employed, if found desirable. Rigidly se-

~ cured upon the outer end of thisshaft 25 and
outside of the casing 12 is the rack-disk 27,
the inner face of which has secured theron.

1§

the spiral rack 28, with which coOperates the

- gear-pinion 29, whichis splined toslidefreely

- 20

upon the shaft 30, which has one end mount-
od in the bearing-bracket 31, secured to the

framework adjacent to the shaft 25, while its

~ other end is supportedin the bearing-bracket

82, secured to the upper corner of the frame-

25

3°

40

work, asshown in Fig.2. A collar 33, formed

on the sleeve 34, secured to the pinion 29,

forms a channel which codperates with a

flange 35, secured to the edge of the rack 28,

so that as the disk 27 is rotated by reason of

the rotations imparted to the shaft 30 the
~ pinion 29 will be kept in engagement with
‘the proper sections of the rack 28. The shaft
30 has secured at its upper end the beveled
- gear-pinion 36, meshing with the beveled gear |

37, securéd upon the shaft 38, the rotation of

‘which by mechanism subsequently to be de-
_seribed feeds out the ladderintoitsextended
position.  Referring toFig. 9, when the parts
are in this position the ladder is extended,
and as the shaft 30 is rotated to wind up the
ladder daring the first revolution of thedisk
97 the pinion 29 will be in mesh with the in-
ner spire -of the rack 28, and asthe inner sec-
‘tions of the ladder, the length of which con-
~ trols the number of revolutions imparted to
the pinion 29, and consequently the rate of
rotation of the reel 26, are being drawn in,
the short lengths of the six sections will be
sufficient to give one complete rotation to the

disk 27 and the reel 26. As the next six sec-

5©

tions are fed in by the means hereinafter de-
scribed, they being somewhat longer and the

~_pinion 29 being held in mesh with the longer
“outer spire of the rack 28, sufficient move-
- ment-is thereby given to the shait 2o to give
~ the reel just another complete rotation, and

55 thus L
~ to keep an average pace with the movements
of the sections of the ladder, despite the
change in their lengths. 1T
the ladder will be pivotally secured to the
reel 26, and the adjacent sectionsin its closed
- position are wound around the reel, asshown

in Fig. 2, the seventh and eighth sections be-

6o

thus the movement of the reel is compelled

The Jast section of

. ing suspended in the casing, as shown in Fig.

- 2,and held in the position shown by a cross-
65

piece which preferably takes the form of the

.-1-'-._01'-'11_@'1'-._'3_95 which is supported by the spring-
‘arms 40 and codperates with the eighth sec-

12, as clearly shown in Fig. 2.

664,385

tion 111 the e}losed .poSition, as éieari_-y shown
in Fig. 2. 1In this closed position the ninth
section, which is somewhat longer than the

-seventh and eighth sections, which in turn

may be longer than the preceding sections,
is sipported by the chute or guide, which 1
will designate as a whole by the reference

character 41. 'The extreme outer end of the

ladder is formed by the two sections 42 and
43, the section 42 being jointed to the ninth
section, or the one supported by the chute

41, and normally resting upon the top of the

casing 12, while the outermost section 43 1s
in turn jointed to the section 42 and nor-
mally hangs down at the end of the casing
When the
ladder is to be used, the section 43 is brought
up in line with the section 42 and the joint

‘made solid by the mechanism employed in

connection with the other sections, which
will be explained in detail hereinafter, or by

‘any other desired mechanism, it not being
‘essential that these joints shall be locked au-

tomatically. The sections 42 and 43 are now
swung up to the dotted-line position shown
in Fig. 2, when the joint between the sections

42 and the ninth section is locked the same
as the joint between sections 42 and 43, atter
which the ladder is in condition to be ex-
tended by the mechanism to be now de-

seribed.

work directly below the shaft 38 is a gear-
pinion 44, which is provided with a crank arm

and handle 45 for turning the same, and

which has a pivoted dog 46 codperating with

the teeth thereof to prevent any possible

backward movement. This gear-pinion 44
meshes with the gear-wheel 47, rigidly se-

‘eured upon the outer end of the shaft 38 and

opposite to the end upon which the pinion

37 is secured. Pivotally mounted upon this

shaft 38 and partly supported thereby is the

chute 41, which consists of a metallic frame-
work, preferably of a substantially rectangu-

lar shape and having the sides 48 connected

by the end pieces 49 and having a central

web 50, which is largely cut away by aper-
tures, as claarly shown in Fig. 3. Substan-
tially centrally located in the sides 43 are the

bosses 51, in which are formed the bearings
| by which the shaft 38 supports the chute.

Journaled in bearings at the upper end and
outer side of the ehute 41 is the roller 52, and

which is journaled in the lugs 54, projecting

inwardly from the upper ends of the sides 43.
At the lower end of the chute 41 1s a similar
pair of brackets 55, which contain bearing

for the antifriction-roller 56. Another and

larger antifriction -roller 57 is centrally lo-

cated upon the chute 41, in line with -the

rollers 53 and 56, and is supported by bear-
ings formed in the lugs 58. By consideration

of Fig. 5 it will be apparent that these rollers
52, 53, 56, and 57 cooperate with the sides of

| the sections of the ladder to guide said sec-

70

75
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Journaled upon a s_t_ub-sha;"fn'in the frame-
100
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‘oppositely disposed thereto is the roller 53, .

125

130
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tions and bring the sections in perfeet ahne- ] up, the bearing por tions 71 will coopelate
with the flange 72 and the bolt will bedrawn

ment as they pass through this chute.
sections of the ladder are connected: by the |

~ hinges 59, secured in the ends of the inner

in Kigs. 6 and 7. On

sides, as best shown

- the other or outer sides of theﬁ;e sections are

IO

secured the rack-bars 60, which occupy a por-

tion of the width of the sides of the ladder,
and which codperate with the teeth of tha
gear-pinions 61, which are rigidly secured
upon the shaft 38, so that as the handle 45 is.

- turned the shaft 38 will be slowly rotated and

20

30

35

‘the sections of the ladder fed up through the |
chute 41.

Journaled in the semicircular re-
cesses 62, formed upon the sides of the chute
41, are the antifriction-rollers 63, which co-
opemte with the outer edges of the sides of

‘the ladder to prevent any ldteml dlqplaeeu
ment thereof.

It will be apparent that it is necessary 1o
provide some locking mechanism for locking

“the joints of the secmons of the ladder as 'uhe}:r

are extended and unlocking them as they are

wound up, and thislocking mechanism should

be automatic. For this purpose I provide
the mechanism illustrated in detail in Figs.

6 to 8, where it will be seen that I secure or

bolt upon the inner side of the lower end of

each section a metallic plate 64, which has
near its lower end an aperture 65, through
‘which the locking- bolt 66 passes.

| On the
opposite side of the ladder I secure the me-

tallic plate 67, the upper end of which is

preferably inserted in the side of the lad-
der so that its outer edge will be fiush with
sald side, while its Inner end is oifset, as

- shown in dotted lines at 68 in Fig. 6, so that

40

45

59

55

60

its lower end will come inside of the upper
end of a metallic plate 69, which 1s securely
bolted on the outer side 'of the upper end of
each of the sections and is preferably set

therein, as shown, so that its outer surface

will be flush with the outer surface of the lad-
der. The plates 67 and 69 have apertures

therein, as shown in dotted lines at 70 in Fig.
7, dlreetly opposite the aperture 065, and
through which the inner end of the bolt 66 18
adapted to pass when the sections are to be
locked together.

‘The apertures 65 and 70 in
the plates 64, 67, and 69 are of the same po-
Iygonal shape, preferably rectangular, to cor-

respond with the cross-section of the bolt 66,
which is thereby prevented from ‘rurmng

therein. 'This bolt 66 1is formed of a substan-
tially L shape, and the L portion is provided
with a bearing portion 71, which is adapted
to cooperate with the cam- flanges 72 and 73,
formed upon a plate 74, wlnc,h Is secmely
bolted upon the web 50 of the chute 41 in po-

siticn so that as the ladder is fed outward

the bearing portions 71 of the bolis 66 will co-

- operate with the flange 73 and be cammed in-

ward, so that the end of .the bolt will pass
through the apertures in the plates 67 and 69,
and thus securely lock the joints of the sec-
tions together.

’ J

The }

]

- When the ladder is wound |

out of engagement, so that the sections ecan
swing relative to each other, as is necessary
to wind them upon the reel.

operated upon by the cam, I provide the

| spring 75, secured upon the plate 64 and
adapted to

co0perate with the notches 76,
properly located upon the bolt 66, so as to

70

T'o prevent ac-
| cidental displacement of the bolt except when

7

hold 1t yieldingly in either its inner or outer

position.  While I have shown and deseribed

in detail the cam and locking-bolt upon but

one side of the ladder, it will be understood

that, as shown in Fig. 4, the cams and bolts

are turnished upon both sides of the ladder,
being modified only so much as may be nec-
essary to adapt them to the different sides.

To adjust the chute 41 to different angles,
and thus vary the angle at which the ladder
shall stand, I secure upon the lower outer

sides 48 of the chute 41 the gear-segments 77,
which are provided with teeth adapted to
mesh with the worm 78, journaled in the
bracket 79, secured to the casing and having

80

Qo

on its outer end the bevel gear-pinion 80,

adapted to cooperate with the corresponding
bevel gear-pinion 81, secured upon the shaft
32, journaled in the bearings 83, secured upon

“the framework of the casing and provided

with the crank arm and handle 84, by which
the shaft 82 can be rotated to slowly vary the
angle at which the ladder stands. .In oper-
ation the ladder will be run up in a sub-
stantially perpendicular position, ineclining

slightly outward and supported by guy-ropes-

85, secured near the upper end theleof and
wound upon the windlass-shaft 86, mounted
in bearings on the rear end of the casing and

provided with the handle §7 for operating the
After the ladder has been extended

salne.

95

100

os -

opposite the window which it is desired to

reach the handle 84 is turned, so as to inc¢line

the ladder toward the window, the handle 87

I1IO

being at the same time turned sufficiently to

loosen the guy-ropes 85 sufficiently to permit
thismovement. Afterthework required has

‘been done in that location the ladder is once
more raised to substantially perpendicular
position, after which the handle 45 is turned
‘backward and the ladder wound up by a re-

115

verse operation that will be readily under-

stood. I preferably secure to the upper end
of the chute 41 a casing 88, (shown in Figs.
1 and 2,) which serves to cover and protect

some of -the mechanisimn connected with the
chute when it is not in operation. |
While I have deseribed my invention as ap ;
| plied to ladders of the class described, it will
be understood that some of the improvements
might be applied to other kinds of ladders. =

Whlle I have shown my invention as em-

120

125

bodied in the form which I at preseut con-

i sider best adapted to carry out its purposes,

I30

it will be understood that it is capable of

modifications and that I do not desire to be




- state of the art.

What I claim as new, and desu'e to secure'_
by Letters Patent ot the United -States, 18—

claims, except as - ay be neeesswahed by the

1. In a ladder, the combination Wlth the

‘reel, having the connected jointed sections
“Oulld thereon and each section being pro-

~ yided with teeth thereon formmg a raek bar;

10

of gear-pinions meshing with said teeth, and

means for rotating said pinions to posnwely |
raise -and lower the sections; and positive

gearing connecting said pinions and said reel,

13

sald gearing bemcr so arranged that the rate

of movement of the reel will he automatically

- varied as necessary, while the sections are ‘be-
| -mg extended or retmeted

___.30

35

-;:ivound the-reon and each section being pro-

.of mechamsm coOperating directly with sa,ld

40

sections to extend them, and connections be-
tween sald mechanism and the reel whereby
- the rate of movement of the reel may be va-
ried while the sections are being operated
upon, said connections comprising a gear-

~ pinion provided with a collar forming a cir-

rate during the passage of the ladder, and a
spiral 1aek moving with the reel mth which

45
- said pinilon meshes and provided with a flange

cumferential grooveand rotated at a uniform

coOperating with the groove of the pinion,

50

55

substantially as and for the purpose described.

4. In a ladder, the combination with the
reel, and jointed sections wound thereon, ot

-mechdmsm cobperating direetly with said sec-
tions to extend them, and connections be-

tween said mechamsm and the reel for rotat-

= ing the reel as the ladder is extended, said
connections comprising a shatt rota,ted at a

uniform rate as the ladder is extended, a pin-

ion splined upon said shaft to rotate there-

~with but longitudinally movable thereon, a

6o

spiral rack moving with the reel with. Whlch

said pmmn meshes, and means for holding |
-gaid pinion in ‘mesh with the rack.

5. In a ladder, the combination with the
‘reel, and Jomted sections wound thereon, of
mechanism cooperating directly with said sec-

tions to extend them, and connections be-

~ tween said mechanism and the reel for rotat-

|

]

|

éeé,é,SB -

||||||

' limited in the mtel pleta.tlcm of the followmn' I ing the reel as the ladder is extended, said
couneet-lom comprising a shaft rotated at a

uniform rate as the ladder is extended, a pin-

ion splined - upon said shaft to rota,te there-

with but longitudinally movable thereon, a
spiral rack moving with the reel with whwh

said pinion meshes, and means for holding
said pinionin mesh with the raek, said means

. comprising a eireu mferential groove connect-

ed to the pinion aiid codperating wwh d flange
on the edge of said rack.

6. In a ladder the combination with the
reel, and the Jomted sections wound thereon
having a rack formed on each section, of a
shaft h:—.wmg a pinion thereon meshmg with

| said rack, connections between said.shaft and

1 the reel for rotating the reel whereby its

2. In a ladder, the combmatlon wwh thei movement will be vamed in accordance with:

 reel, having the connected jointed sections
- 20

| the length of the sections being operated
| upon, and means for rotating said shaft.
vided with teeth thereon forming a rack-bar; |-
of gear-pinions meshing with said teeth, and
~means for rotating said pinions to positively |
raise and lower the sections; aund positive
gearing connecting said pinions and. said reel,
__.sald gearing being so arranged that the ra,te'
of movement.of bhe reel will be antomatically
varied as necessary, while the sections.are be-
ing extended or retracted, said positive gear-
ing including a gear-pinion rotated at.a uni-
form rate dullng the passage of the ladder,
-and the splml rack moving with the Ieel w1th
-‘whieh said pinion me&hes | .
3. In a ladder, the combination w1th the
reel, and the Jomted sections wound thereon,

- 7. In a ladder, the eombmatwn with the
reel, and the 101nted sections wound thereon

¢ hamuﬂ' a rack formed upon each section, of a

pinion on a shaft meshing with said mek and
connections between sald shaft and the reel
for rotating said reel whereby its movement

will be vaned in accordance with the length .

of the sectionsbeing operated upon, said con-
‘nections comprising a gear-pinion rotated at

a uniform rate by the rotation of said shaft,

and a spiral rack moving with the reel a,nd
wﬂh which said pinion meshes

8. In a ladder, the combination with the
Jomted sections, of means for feeding out said
sections to extend the ladder, locking mech-
anism for said sections comprising. ovellap
ping portions upon the adjacent sections,
bolts adapted to pass transversely throucrh
said overlapping portions, and means for au-

tomatically shifting said bolts to lock the sec-
| tlonsas they are extended and to unlock them

as they are retracted, said means comprising
cam-flanges. cooperatmo‘ with the ends' of said
bolts. |

« 9, In 'a lddder the combination with the

{ Jointed sections, of means forfeeding ont said

sections to extend the ladder, lockmg mech-
anism for said sections comprising overlap-
ping portions on each section, bolts adapted
to pass transversely through sald overlapping
portions,
said bolts tolock the sections as they are ex-

tended and to unlock them as they are re-
tracted, and means for yleldmgly holdingsaid
‘bolts in either position.

10. In a ladder, the combma,tlon with the

| jointed sections, of means for feeding out said

‘sections to extend the ladder, locking mech-
anism for said sections comprising overlap-
ping portions on each section, bolts &dapted
‘to pass transversely through sald overlapping
portions, means for automa,mca,lly shifting
said bolts to lock the sections as they are ex-
tended and to unlock them as they are.re-
tracted, and means for yleldmu‘lv holding said
bolts in either posmon compmsmﬂr a pair of

means for automatically shifting

70

75

30

Qo

95

IO

IO
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II

12

13
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notches in each bolt and a spring codperating
with the notches.
11. In a ladder, the combination with the

Jointed sections, of means for feeding out said

sections to extend the ladder, locking mech-
anism for said sections comprising overlap-
ping portions on each section, bolts adapted

~ to pass transversely through said overlapping

I0

portions, cam -flanges GGOpeIatmg with the
ends of said bolts to automatically shift them
to lock the sections as they are extended and
to unlock them as they are retracted, and

~means for yieldingly holding sald bolts in

L5

20

25

20

35

40
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elther position.

12. In a ladder, the combination with the
jointed sections, of means forfeeding out said
sections to extend the ladder, locking mech-
anism for said sections compnsmn‘ ovellap-

ping portions on each section, bolts adapted
to pass transversely through said overlapping
portions, cam -flanges codperating with the

ends of said bolts to automatically shift them
to lock the sections as they are extended and

-to unlock them as they are retracted, and

means for yieldingly holding said bolts in
either pomtlon sald means compmsm#apau

of notches in each bolt and a spring GOOpBI at-
ing therewith. e

13. In a ladder, the eombm&tlon with the
jointed sections, of means for feeding out said
sections to extend the ladder, a chute through
which said sections pass as they are extend—
ed, locking mechanism for said sections com-

prising overlapping portions on each section,

L- sha,ped bolts adapted to pass tr ansversely

‘through said overlapping portions, and eam-

flanges upon said chute codperating with the
L. DOI‘LIOHb of said bolts for automatically
shifting them to lock the sections as they are
extended and to unlock them as they are re-

tracted.
- 14, In a device of the elass descrlbed the

combination of the reel, with the sections
wound thereon, a guide- ehute through which
said sections_pass as they are .extended,; and
means for taking up the sag of the sections

between the reel and the chute consisting of |

B %prmmpl essed cross-piece coopemtmg with

said sections.

15. In a device of the class descrlbed the
combination of the 1eel with the sections
wound thereon, the ﬂmde chute through
which said sectlons pass as they are eztend
ed, and means for taking up the sag of the
sectlons between the reel and the chute con-
sisting of the springs 40 carrymﬂ' the roller

8Y ,]oumaled thereon .:ma eoopelatmg with

sald sections.
16. In a device of the cl&ss described, the

combination of the reel, a casing in which

sald reel is located, the ladder -sections wound
upon said reel, and a chute at one end of said
casing through which the sections are fed, the

inner sections being of a length to be wound
on the reel, and an outer section of a length

substantlallv equal to that of the casing, sub-
stantially as and for the purpose described.
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17. In a device of the class described, the

combination of the reel, a casing in which

sald reel is located, with the ladder-sections
wound on said reel, and a chute at one end
through which said sections are fed, the in-
ner sections being of a length suitable to be
wound on the reel, the outermost section be-
ing of a length subatantmlly equal to the
helﬂrht of said casing, and the next adjacent
secbion being of a length substantially equal

‘to the lenﬂ'th of the casing, substantially as .

and for the purpose described.
18. In a device of the class descrlbed the

combination of the reel, a casing in Whlch'

sald reel is located, with the ladder-sections
wound on said 1eel and a chute at one end

through which said sections are fed, the in-

ner sections being of a length ada,pted to be
wound upon the reel the adjaeent sections
being somewhat Ionﬂ'el and two outer sec-
tions of a length substantmlly equal to the
length and hewhb of the casing.

CYRUS COPLANTZ
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