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To all whom it may concern: 
Be it known that I, GUSTAv W. MoHR 

STADT, of the city of Toronto, in the Province 
of Ontario, Canada, have invented certain 

5 new and useful Improvements in Extension 
Ladders, of which the following is a specifi 
cation. 
This invention relates to ladders which are 

adapted to be carried in compact form or 
extended to any desired length within their 
limits. Such ladders have usually been 
formed either in separate connectible sec 
tions or in sections slidable upon one an 
other. 

attain the desired result by forming the 
ladder in Sectionshinged together and adapt 
ed to be wound on a drum, means being pro 
vided for automatically locking the sections 
in alinement as they are unwound from the 
drum. Means are also provided for rotating 
the drum in either direction and for varying 
the inclination of the ladder as may be de 
sired. 

Figure 1 is a side elevation of a ladder con 
structed in accordance with my invention. 
Fig. 2 is a front elevation of the same. Fig. 
3 is a side elevation of the opposite side of 
the apparatus. Fig. 4 is a detail illustrating 
the automatic lock between the ladder sec 

30 tions. Fig. 5 is a perspective detail illus 
trating the automatic locking and interlock 
ing of the Sections. Fig. 6 is a front eleva 
tion partly in Section. Fig. 7 is a side sec 
tional elevation of the mechanism for alter 
ing the angle of the ladder. Fig. 8 is a plan 
view of the guide roller of the ladder. Fig. 
9 is a sectional detail of the brake. Fig. 10 
is a detail of the clutch connection employed 
between two of the pinions of the operating 
gear. 

In the drawings like letters of reference 
indicate corresponding parts in the different 
figures. 

1 is a frame in which is journaled a drum 
2. The frame 1 will usually be mounted 
upon a suitable vehicle whereby it may be 
transported from place to place, but as such 
vehicle forms no part of the present inven 
tion it is not illustrated. - 
The drum is preferably polygonal com 

posed of side plates connected by cross bars 
3. The ladder is formed of a plurality of 
Sections 4 hinged together at 5. The sides 
of the ladder sections are preferably angle 

55 bars, as shown. Portions of the lower part 
of each angle bar of each section are cut 
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away at the joints so that they overlap, as 
shown in Figs. 4 and 5, the tongue which is 
at the lower end of each angle bar of each 
Section resting in contact with the lower side 
of the adjacent angle bar of the next section. 
The sections are thus prevented from hing 
ing One on the other except in the direction 
necessary to wind them on the drum. 
The method of joining the sections also 6 

brings the lower part of the sides of each 
Section in alinement with the corresponding 
parts in the other section. A rack 7 may 
thus be formed on or connected to the sec 
tions in such a manner that when the sec 
tions of the ladder are in alinement the 
rack is in effect continuous throughout the 
length of the ladder. 
The first section of the ladder is pivotally 

connected with the drum by means of the 
cross bar 8. As the sections of the ladder 
Overlie One another, as shown, they neces 
sarily increase regularly in length from the 
inner end to the outermost or top section. 
The sections of the adder are held in 

alinement by suitable locks which operate 
automatically as soon as a section has been 
brought into alinement with an adjacent sec 
tion. show for this purpose at each side 
of the ladder at each joint a pin 9 con 
nected to a spring 10. These pins are 
adapted to enter holes formed in the sides 
of the sections where they overlap (see par 
ticularly Figs. 4 and 5). The sections of the 
ladder as they are unwound from the drum 
pass between the guide roller's 11 and 12. 
The latter is preferably formed as a gear 
pinion engaging the racks 7 on the ladder 
Sections. The purpose of this arrangement 
will hereinafter appear. The roller 11 is 
journaled on a slide 13 movable in the guide 
14 carried on a part of the frame 15 which 
will be hereinafter described. This slide 13 
has a spindle 16 connected there with passing 
through a cross bar of the guide 14. A nut 
17 is threaded on this spindle and serves to 
adjust the tension of a coil spring 18 located 
On the spindle between the nut 17 and the 
cross bar of the guide 14. The ladder is 
thus firmly but yieldingly pressed into en 
gagement with the gear roller 12. The result 
of this arrangement of the guide rollers 
with the drum is that when the sections are 
drawn from the drum and as the drum 
is rotated the sections are consecutively 
straightened into alinement and are auto 
matically locked by the means already de 
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scribed. It is also desirable that when the 
ladder is being re-wound on the drum that 
the sections should be automatically un 
locked as soon as a joint has passed below 
the guide rollers 11 and 12. For this pur 
pose I provide near the corners of the polyg: 
onal drum the knife edge projections 19 and 
I also sharpen to a knife edge each tongue 
6. The result of this is that as the Sections 
are wound on to the drum the projections 19 
and the tongues 6 engage beneath the ends 
of the springs 10 and withdraw the pins 9 
sufficiently to unlock the joints and allow 
the sections to bend on one another as they 
are wound on the drum. It is evident also 
that as each section is unwound the springs 
10 of its joints are successively disengaged 
from the tongue 6 or the projections 19, as 
the case may be, and the spring left free to 
automatically lock the joints as the Sections 
are brought into alinement again. 

It follows that the method of unlocking 
the sections which I employ, that the step 
wise reduction of the sections in width com 
bined with the progressive increase in length 
is of the greatest importance and indeed is 
essential to SucceSS. 
The sections being all parallel to the oppo 

site sides of the drum, the joints of those 
sections wound directly on the drum are kept 
closer to the sides of the drum than if the 
sections tapered in width which is important 
as these sections are unlocked by the projec 
tions 19. Furthermore, the step-wise reduc 
tion in width permits the lower ends of cer 
tain sections to be projected as the tongues 6 
to engage and unlock the joints of overlap 
ping sections which is a very simple, cheap 
and effective arrangement. 
To rotate the drum and to extend the Sec 

tions I provide the following mechanism: A 
shaft 20 is journaled on one side of the frame 
and carries a gear pinion 21. This shaft 
may be rotated by hand, but in large sizes 
of the apparatus will probably require to be 
motor driven. This pinion 21 meshes with a 
gear wheel 22 loose on the spindle 23 of the 
drum. This gear wheel 22 meshes with a 
train of gearing 24 journaled on the frame 
15 and meshing with the gear pinion 25 loose 
on the spindle 26 of the gear roller 12. This 
pinion is adapted to be put into driving con 
nection with the gear roller preferably by 
being provided with a recess 27 adapted to 
engage the projection 28 at the end of the 
gear roller 12. An ordinary clutch shifter 
29 is provided to place the pinion 25 into 
and out of clutch with the roller. From this 
arrangement it follows that by rotating the 
shaft 20 the gear roller 12 may be rotated 
to draw the ladder sections from the drum 
as required. 
As the weight of the ladder will assist the 

rewinding process I am enabled to utilize 
quicker acting gearing to rewind the ladder. 
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For this purpose I secure to the drum the 
gear wheel 30. Meshing with this gear 
wheel is a pinion 31 which is connected by 
means of an ordinary free wheel clutch 32 
with a pinion 33 on the same spindle. This 
pinion 33 meshes with the pinion 21. Owing 
to the free wheel clutch the pinion 30 is 
inoperative when the ladder is being raised, 
but becomes operative to reverse the drum 
when the pinion 21 is reversed and this re 
verses the direction of the movement of the 
pinion 33. 

It is necessary to alter the inclination of 
the ladder according to the height to be 
reached and the distance of the apparatus 
from the building to be reached. The frame 
15 is therefore made to Swing on the spindle 
26 of the drum. The lower end of this 
frame is provided with a crossbar and has 
connected thereto a link 35 pivotally con 
nected to a cross head 34 movable in the 
guides 36 secured to the base of the frame 
1. A screw 37 is connected to this cross 
head and has a nut 38 thereon which is held 
from endwise motion by being fitted in a 
recess in the bearing block 39 through which 
the screw 37 passes. This nut 38 is also 
formed exteriorly as a worm pinion engaged 
by the Worm 40 on the spindle 41 journaled 
in the bearing block 39 and part of the 
frame 1. 
A spindle 42 provided with a crank han 

dle 43, or other means whereby it may 
be rotated, is journaled in the frame 1 and 
is connected by a train of gearing 44 to the 
spindle 41. By operating the crank handle 
the link 34 through the intermediate parts 
may be moved in either direction to rock the 
frame 15 and thus alter the inclination of 
the ladder. Of course power means might 
be employed if desired to operate the spindle 
42, or indeed other means might be em 
ployed for rocking the said Swinging frame. 
Clamp screws 45 working through arc 

shaped slots in the frame 1 and screwing 
into the frame 15 may be used to clamp the 
ladder if desired in a rigid position. 
To lock the drum in any desired position 

I prefer to employ a ratchet wheel 46 se 
cured to the drum at the opposite side to 
the gear wheels 22 and 30. This ratchet 
wheel is engaged by a spring actuated pawl 
47. A pin 48 connected to a spring 49 operates 
through a hole in the frame 1 and is adapted 
to enter a hole 50 in the pawl to hold the 
ladder out of mesh with the ratchet wheel 
when the drum is to be operated to rewind 
the ladder. - 

It will have been noticed that when the 
clutch shifter 29 has been moved to disen 
gage the pinion 25 from the gear roller 12 
that there is nothing to support the weight 
of the extended part of the ladder. The 
weight of the extended ladder would there 
fore tend to strip from the frame the section 
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wound thereon adjacent to the extended por 
tion of the ladder. In order to overcome 
this difficulty I provide in connection with 
the gear roller 12 a brake which is brought 
into operation by the disengaging movement 
of the clutch shifter 29. This brake effectu 
ally counterbalances the weight of the ladder 
and enables the sections of the ladder to be 
wound upon the drum, as hereinbefore de 
scribed. The construction of this brake is 
best seen on reference to Figs. 6 and 9. 
The spindle 26 is loose in the gear roller 

12. The gear roller is held from endwise 
movement without interference with its ro 
tation by the retainer 51 which is secured to 
the frame 15 and engages a groove in the 
roller. The spindle 26 is however rotated 
independently of the pinion 27 but is so con 
nected with the latter that the longitudinal 
movements of the pinion relative to the gear 
roller are imparted to the spindle. For this 
purpose I show a set screw 52 screwed 
through the hub of the pinion and engaging 
the groove in the spindle. The other end of 
the spindle has a tapered friction clutch mem 
ber 53 secured to or formed thereon adapted 
to engage a similar shaped recess formed 
in the end of the gear roller 12. Outside 
the clutch member 53 the spindle 26 is suit 
ably shaped to engage the frame 15 to pre 
vent rotation of the spindle when the latter 
has been moved to engage the clutch member 
53 with the recess in the gear roller. For 
this purpose I show a square end 54 on the 
end of the spindle adapted to engage a simi 
larly shaped recess in the frame. From this 
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construction it follows that when the pinion 
27 is thrown out of engagement with the 
roller 12 the clutch member 53 will simul 
taneously be engaged with the roller to ap 
ply a brake to the movements of the latter. 
The clutch shifter 29 may be held as 

moved by being sprung into the notches of a 
notched quadrant 55 secured to the frame 15 
as shown in Fig. 6. 
From the above description it will be seen 

how compactly the ladder may be carried 
and how simple is the operation of extend 
ing or retracting the same. 
In practice many of the details of construc 

tion may be varied without departing from 
the spirit of my invention. 
What I claim as my invention is:- 
1. An extension ladder comprising a suit 

ably journaled polygonal drum; a series of 
ladder sections hinged together, an end Sec 
tion being connected to the drum and the 
length of the sections progressively increased 
and their widths decreased stepwise accord 
ing to their distance from the said end sec 
tion; means for locking the sections in aline 
ment; means on the drum adapted to engage 
and release the locks of the sections wound 
directly on said drum; and tongues on the 
inner sections adapted to engage and release 

3. 

the locks on the Sections wound over them on 
the drum, said tongues being formed by pro 
jecting the lower ends of the sides of the 
Sections past the pivots between these sec 
tions. 

2. An extension ladder comprising a suit 
ably journaled drum; a series of ladder sec 
tions hinged together and adapted to be 
Wound on the drum; means for locking the 
Sections in alinement; a movable frame, piv 
oted intermediate its ends on the same axis 
as the drum; a guide roller on said frame 
over which the ladder sections pass; and 
means for adjusting said frame to adjust the 
angle of the ladder, applied to the lower end 
of said frame. 

3. An extension ladder comprising a suit 
ably journaled drum; a series of ladder sec 
tionshinged together and adapted to be 
Wound on the drum; means for locking the 
Sections in alinement; a movable frame, piv 
oted intermediate its ends on the same axis 
as the drum; a guide roller on said frame 
Over which the ladder sections pass; and 
means for adjusting said frame to adjust the 
angle of the ladder, comprising a screw piv 
otally connected to the lower end of the 
frame; a journaled nut through which the 
Screw is threaded; and means for rotating 
the nut. 

4. An extension ladder comprising a suit 
ably journaled drum; a series of ladder sec 
tions hinged together with sides overlap 
ping, and provided where they overlap with 
holes which are in alinement when the sec 
tions are extended; springs connected to the 
Outer section at each joint; pins secured to 
Said springs adapted to enter the alined 
holes; and knife edge projections on the 
drum, adapted to engage beneath said 
springs to unlock the sections wound im 
mediately on the drum. 

5. An extension ladder comprising a suit 
ably journaled drum; a series of ladder sec 
tions hinged together with sides overlap 
ping, and provided where they overlap with 
holes which are in alinement when the sec 
tions are extended; springs connected to the 
outer section at each joint; pins Secured to 
Said springs adapted to enter the alined 
holes; knife edge projections on the drum, 
adapted to engage beneath said springs to 
unlock the sections wound immediately on 
the drum; and knife edge tongues formed 
On each Section, adapted to engage the 
springs of sections wound over them to un 
lock the same. 

6. An extension ladder comprising a suit 
ably journaled drum; a series of ladder sec 
tions hinged together and adapted to be 
Wound on the drum; means for locking the 
Sections in a linement; rack sections formed 
on the ladder sections; a gear roller engaged 
by the rack Sections; an operating shaft 
geared to the roller, and also to the drum; 
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a releasable clutch connection in the gearing 
between the shaft and one of the parts to 
which it is geared; and a free wheel clutch 
in the gearing between said shaft and the 
other part to which it is geared. 

7. An extension ladder comprising a suit 
ably journaled drum; a series of ladder sec 
tions hinged together and adapted to be 
Wound on the drum; means for locking the 
sections in alinement; rack sections formed 
on the ladder sections; a gear roller engaged 
by the rack Sections; an operating shaft 
geared to the roller and also to the drum; a 
releasable clutch connection in the gearing 
between the shaft and the gear roller; and a 
free wheel clutch in the gearing between the 
said shaft and the drum. 

8. An extension ladder comprising a suit 
ably journaled drum; a series of ladder sec 
tions hinged together and adapted to be 
wound on the drum; means for locking the 
Sections in alinement; rack Sections formed 
on the ladder sections; a gear roller engaged 
by the rack Sections; an operating shaft 
geared to the roller and also to the drum; 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 

a releasable clutch connection in the gearing 
between the shaft and the gear roller; a free 
wheel clutch in the gearing between the said 
shaft and the drum; and a brake for con 
trolling the roller when the releasable clutch 
is disengaged. - 

9. An extension ladder comprising a suit 
ably journaled drum; a series of ladder Sec 
tions hinged together and adapted to be 
Wound on the drum; means for locking the 
Sections in alinement; rack. Sections formed 
on the ladder sections; a gear roller engaged 
by the rack Sections; an operating shaft 
geared to the roller; a clutch connection be 
tween the gear roller and Said gearing; a 
brake; means for simultaneously applying 
the brake and disengaging the clutch; and 
rewinding means directly actuating the 
drum. 
Toronto, this 8th day of June 1909. 

GUSTAV W. MOHRSTADT. 
Signed in the presence of - 

J. EDW. MAYBEE, 
D. S. Tov ELL. 

Washington, D. C.’ 
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