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UNITED STATES PATENT OFFICE 
2,652,967 

MULTIPLATFORM STEPLADOER 
Cecil F. Hansen, Hastings, Mich, assignor to 

Craft-Belt Company, Hastings, Mich., a corpo 
ration of Michigan 

Application December 10, 1949, Serial No. 132,298 
(C. 228-29) Claims. 

The present invention relates to improvements 
in stepladders and concerns itself particularly 
with Stepadders of the type in which the treads 
or steps are of platform width so as to give full 
support to the user's feet, and in which certain 
of the treads may be withdrawn from their nor 
mal alignment position in order to afford knee 
or shin clearance when standing on lower treads. 
Conventional stepladders, that range in height 

from four to eight feet, and are designed for 
household utility purposes or for the accommo 
dation of certain types of industrial, maintenance 
and construction services as heretofore known, 
have possessed limitations that have rendered 
ladders of this class in certain respects, less con 
venient and Serviceable than need be. For ex 
ample, the side members or flights to which con 
ventional rungs have been permanently secured 
being necessarily of narrow Width have dictated 
correspondingly narrow width to the rungs and 
have resulted in the practice of providing rungs 
which are uncomfortable, and lacking in Support 
for adult footing. Where a ladder is required to 
be used over extended periods of time as for wall 
Washing, painting, etc., the inadequacy of foot 
support is directly attributable to early fatigue 
and leg pains. Users are required to direct much 
of their attention to the maintenance of weight 
distribution and balance and in this Way, Such 
ladders have assessed a tribute of energy and 
concentration of mind. 
On the other hand, where wide tread step 

ladders were constructed under heretofore known 
practices, the relative displacements required 
made the ladders necessarily of excessive span in 
order that uppermost rungs be adequately dis 
placed from their next lowermost adjacent rungs. 
Even where certain displaceable rungs have been 
contemplated additional factors akin to diminu 
tion of safety and depletion of rigidity weighed 
against the utilitarian advantages which Were 
gained. 

It is now proposed within the contemplation of 
the present invention to teach a ladder construc 
tion which has the advantages of Wide platform 
treads, uppermost ones of which may be bodily 
displaced so as to afford overlying clearance in 
respect to lower rungs without Sacrificing the 
prime essentials of safety and rigidity but in 
stead, contributing additionally to the traverse 
bracing reinforcement factors of basic ladder de 
Slgl. 
A principal object of the present invention, 

therefore, is one of achieving a folding steplad 
der design which employs retractile treads of 
wide platform width and which may be folded 
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and otherwise manipulated with ease and facility 
comparable to that of a conventional stepladder. 
Another object of the present invention is to 

provide a multiple tread folding stepladder in 
which each tread is Supported by a foldable cross 
bracing so as to afford generous rigidity and se 
Culity of Support while yet permitting the ladder 
to be instantly folded with simultaneous collapse 
of the cross bracing and whereby such manipu 
lation can be managed with facility by a single 
operator. 
With these and other objects in view, atten 

tion will now be directed to the accompanying 
drawings and to the hereinafter following de 
tailed description, in both of which, like refer 
ence characters designate corresponding parts 
throughout, and in which: 

Fig. 1 is a diminutive perspective view of a 
Short height stepladder in which are embodied 
Certain features of the present invention illus 
trating a multiple tread adaptation in which the 
uppermost treads are shown swung away so as 
to be out of utility position; 

Fig. 2 is a perspective view of a taller steplad 
der in which are embodied certain of the features 
illustrated in Fig. 1 and in addition, certain sup 
plementary features of particular importance to 
structures of greater height; 

Fig. 3 is a side elevational view with portions 
broken away of a tall ladder of the type illus 
trated in Fig. 2; 

Fig. 4 is a side sectional view of the upper por 
tion of a stepladder such as that illustrated in 
Figs. 2 and 3; 

Fig. 5 is an enlarged side elevational view of 
the ladder featured in the figures whose descrip 
tion is immediately preceding, showing various 
of the details in a stage or condition of partial 
collapse; 

Fig. 6 is an enlarged sectional detailed view 
taken approximately on line 6-6 of Fig. 3; 

Fig. 7 is an enlarged fragmentary sectional 
detailed View taken approximately on line T-7 
of Fig. 3; 

Fig. 8 is an enlarged sectional detailed view 
taken approximately on line 8-8 of Fig. 3; 

Fig. 9 is an enlarged detailed fragmentary view 
taken approximately on line 9-9 of Fig. 13; 

Fig. 10 is an enlarged detailed fragmentary 
view taken approximately on line fo-IO of Fig. 3; 

Fig. 11 is a fragmentary side elevational view 
of the brace hinge construction with portions 
broken away to reveal interior details; 

Fig. 12 is an enlarged side elevational view of 
one of the foldable tread structures; 

Fig. 13 is a view similar to Fig. 12, showing the 
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same elements with portions partially broken 
away in an initial stage of folding or collapse; 

Fig. 14 is a detailed plan view partially in Sec 
tion and is taken approximately on line f4-4 
of Fig. 12; and 

Fig. 15 is a side elevational view with portions 
broken away, showing the ladder structure fea 
tured in Figs. 1 and 2 fully folded and in condi 
tion for storage. 

Attention is directed to the reference numerals 
9 and 2, Fig. 1, which designate the frontal side 
brace or flights of a short height stepladder con 
structed in accordance with certain features of 
the present invention. In stepladder of the mag 
nitude illustrated, a top platform 22 which is in 
dicated as comprised of two slats, is bolted to a 
pair of hinging brackets 23 and 24 to which the 
side flights 9 and 2 are rigidly bolted as at 25 
and to which a pair of rear flights 26 and 27 are 
pivotally bolted as at 28 so that the angle of the 
platform 22 remains fixed with respect to the 
forward or frontal flights 9 and 2 but this allgle 
is made variable to the rearmost flights, depend 
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ing on whether the ladder is open or collapsed as 
will become evident during the ensuing course 
of the description. 

Since the principal details of this short stature 
embodiment are essentially similar to certain of 
those contained in the longer stature ladder, 
Fig. 2, attention will now be directed to the lat 
ter for particular description, it being Sufficient 
to note the indicated comparisons and to observe 
that the blacing and platform details are the 
same as those characterized in the uppermost 
portion of the tall Stature design. 
The foremost or frontal flights 29 and 3 in the 

taller structure are supplemented at their lower 
most extremities by transverse ladder StepS or 
rungs 32 to 35 of the conventional type consist 
ing of relatively narrow width slats which may 
be held in shallow recessing on the interfaces of 
the flights 29 and 3 and secured by nethermost 
brace rods designated 36 after the manner of rec 
ognized practice in connection with conventional 
stepladders. 
As with the case of the Fig. 1 embodiment, the 

fights 29 and 3 are bolted as at 3, See also Fig. 
8, or riveted to a hinging channel 38 or bracket 
across the top of which there rest the floor slats 
39 also riveted as at 4 but in this case, to the 
narrow edge surface 42 of the channel bracket 
38. At 43 in respect to each of the channel 
brackets 38 are pivotally articulated the rearmost 
stiles or braces 44 and 45, the cross section of 
which may be somewhat narrower but preferably 
of the same thickness as the frontal correspond 
ing element just described. 

Beneath the top platform, which is comprised 
in this illustration of two slats 39 and Spaced 
therefrom preferably at a distance corresponding 
to the usual distance between Successive treads 
or steps, is a topmost foldable tread indicated 
as made up of two slats of floor board 46 and 47 
shown folded in Fig. 2 and open in FigS. 3, 4 and 
5, see also Fig. 6. These slats rest upon the hori 
zontal flanges of a pair of angle metal brace 
brackets indicated 48 and 49. Since the side 
elevational and sectional views are taken princi 
pally from the right side of the assembled prod 
uct, bracket 48 will be more apparent throughout 
the several views and as best revealed in Fig. 5, 
this element will be observed to be pivoted at its 
forward end 5 in the frontal rail 29 and at 52 to 
its companion link bracket 53. The latter, in 
turn, is pivoted as at 54 to the rear stile 44. The 
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4. 
apertures of the companion elements 53 where 
they are pivoted at 54 are preferably elongated 
as at 55 for a purpose which will be better under 
stood at a later period in the description. The 
construction of the corresponding elements, in 
cluding foremost link brace 49 on the other side, 
is Symmetrical and opposite to the details of de 
Scription thus far discussed in connection with 
members 48 and 53. 
The rearmost or non-displaceable sat 47 is 

riveted between the horizontal flanges of the al 
ready described braces 48 and 49 and a pair of 
symmetrically opposite hinge brackets 56 and 57 
(not visible). Each of these brackets is formed 
with a hinge ear 58 which aligns with a corre 
Sponding ear 59 formed in a generally similar 
bracket 6 or 62 and the two ears being similarly 
apertured, receive thereat a pivot, livet 63. In 
contrast, the foremost slat 6 is riveted to the 
horizontal flanges of the brackets 6 as at 64, 
while the vertical flanges of these brackets being 
of notably greater width, overlie and straddle 
snugly the sides of the braces 43 and 49 when the 
slat, 46 is in utility position as indicated in Figs. 
3, 4 and 5. In this way, there is imparted a firm 
ness or rigidity to the brace elements 48 and 49 
by reason of the overlap flange portions 65 since 
the hinge brackets together with their trans 
Verse Slat 46 functioning in a dual capacity con 
stitute a rigid securing Strut. 

Thus, there has been described the top level 
foldable tread platform in which there has been 
embodied one of the principles of the present in 
wention productive of a condition of rigidity and 
Susceptible of alternative positioning in order to 
give access to a next lower tread, which, as illus 
trated in Figs. 2 to 5, is generally designated G6. 
It, too, is comprised of a pair of angular cross sec 
tion brace members 6 and 68 on one side, and 69 
and 7 f on the opposite side, see particularly Fig. 
2. In all respects, this tread may be observed to 
resemble the first foldable tread aforedescribed, 
but for the prominent difference that the Swing 
able portion, carried by the hinge brackets 72 and 
3 in this insance, is significantly wider and is 

Comprised of tWO Slats or tread boards T5 and 6. 
By referring to Figs. 12 and 13 in which the con 
ponents of this step are illustrated in larger de 
tail, it will be observed that the brackets 67 and 
68 are similarly pivoted on pivotal rivets 77 and 78 
in the stiles 29 and 4, while being mutually con 
nected as at 19 by a common pivot rivet thereat. 
AS in the case of the first swingable tread mem 

ber, which is characterized by the provision of 
the hinging arrangement at 8, the tread portion 
75-76 may be positioned as illustrated in Fig. 2 
or as illustrated in Fig. 12 to suit varying needs. 
The pivots 78 of the rear stiles 44 and 45 extend 
through elongated openings 82 in the angle mem 
ber brackets 68. Thus, there is described two up 
permost consecutively spaced platform treads, 
each characterized by the provision of means for 
Swinging a portion of the tread out of utility posi 
tion in order to afford a greater overlying clear 
ance for Or accessibility to nethermost treads. 
In the embodiments featured in Figs. 1, 3 

and 5, a third type of tread indicated 83 is pro 
vided in which three slats designated 84 are se 
cured onto the horizontal flanges of a pair of op 
posite angle brackets 85 and 86. The aforede 
Scribed brackets have pivotal articulation at 87 
With companion brackets 88 and 89 as best in 
dicated in Figs, 2, 4 and 5. Tread 83 differs from 
the other two aforedescribed treads by having no 
provision for being swung out of utility position 
Since it is contemplated as the lowermost of a 
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series of three platform treads, it being under 
stood that whatever number happens to be chosen 
as such Series, the lowermost one of them need 
not partake of the pivotal displacement of its 
tread component. Also, as regards the non 
swingable tread 83, it is to be observed that the 
end pivots 9 and 92, whereby brackets 85 and 88 
are engaged to the stiles 3 and 45, are both with 
round pivot holes in contradistinction from the 
elongated ones such as 82 and 55. 
When the ladder is to be folded up to assume 

the position for storage as indicated in Fig. 15, 
all of the pairs of brackets or brace components 
48 and 53, 67 and 68, as well as 85 and 88 are 
caused to be folded about their respective pivots 
52, 79 and 87 after the manner suggested by Figs. 
4, 5 and 13 and since the lengths of the lever con 
ponents are different and may not be regulated 
to have the same angle of relative position, com 
pensation is provided for through the elongated 
holes 55 and 82 which will permit longitudinal 
displacement of the links 53 and 68 during the 
folding operations as Well as during erection of 
the platforms in utility positions whereby an ap 
proximation of parallelism is achieved. 
In an eight foot ladder such as is exemplified 

by the illustration in FigS. 2-5 reaching the top 
foldable platform from the floor level is not feas 
ible for average height adults. Consequently, 
there have been provided means whereby the top 
platform may be manipulated through the ne 
dium of an extension link 96 which is pivoted as 
at 9, Figs. 2 and 3, to the brace element 48. 
The lower extremity of link 96 is provided with 
a manipulation nob of which extends low enough 
to be within practical reach of average height 
users, and at 99 this link is provided with a slot 
aperture within which there extends a slidable 
headed rivet 02, see particularly Fig. 6, which 
is anchored as at 03 to the vertical flange of 
brace element 67. 

In this way, when it is intended to fold the 
ladder from the position shown from Fig. 3 to 
the intermediate position shown in Fig. 4 and 
eventually to achieve the fully folded condition 
shown in Fig. 15, the nob to is thrust upwardly, 
breaking the straight angle in the topmost tread 
after which by continued motion of the link 96 
or by direct application of vertical force to the 
second platform step 66, both of these members 
may be made to assume the condition shown in 
Fig. 4 in contemplation of succeeding manipula 
tion of the same nature to be applied against the 
third platform tread 83. 
In order to assure that the uppermost platform 

treads maintain their broken toggle conditions 
as a result of the just described manipulations 
illustrated in Fig. 4, the pivotal articulations 52 
and 79, between brace elements 8 and 53 on the 
one hand, and 67 and 68 on the other, are spaced 
from each other and therebetween is inserted a 
yieldable compression disc 03, see particularly 
Figs. 9 and 11. A disc of this type is preferably 
installed at each of the brace element pivotal 
junctions on both sides of the ladder. As a con 
sequence, a degree of spring tension, adequate to 
survive loosening effects which result from Wear, 
is effected whereby the breaking of the toggle 
joints and the maintenance of the broken condi 
tion thereof is assured to continue throughout 
years of use under all practical conditions of op 
eration. The wafer disc 03 may be a simple 
circular spring disc to which is imparted a trans 
verse curvature before hardening or if preferred, 
this tensioning element may be constructed after 
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6 
the manner of numerous well known designs of 
discs of this class capable of maintaining end 
thrust tension indefinitely. 
In Order that the manipulation link 96 and its 

Companion apparatus including the rivet heads of 
pivotal elements 9 and 02 may not interfere 
with the ladder stiles during the fully folded 
position of the ladder as illustrated in Fig. 15, 
pivotal stud rivets 77 and 78 as well as their coun 
terparts 5 and 54 on the uppermost tread are 
preferably made somewhat longer, note partic 
ularly Fig. 10, and are provided with spacers 04. 
For the same purpose pivotal studs 9 and 92 are 
correspondingly constructed, note Fig. 7, being 
provided with spacers 05 of adequate depth or 
thickness. In order that the uppermost extrem 
ity of link 96 be afforded adequate clearance in 
respect to its adjacent pivot head 52, it is prefer 
ably provided with a spacer element 06 while the 
slidable step iO2 is correspondingly provided with 
a spacer f0l. During assembly, these rivets and 
rivet studs are headed by means of conventional 
operating methods so as to embrace their several 
contained members leaving adequate clearance 
only to afford pivotal or slidable movement as the 
case may be. 
While the present invention has been explained 

and described in reference to Specifically Con 
templated embodinents of disclosure, it will be 
understood, nevertheless, that numerous modi 
fications and variations may be incorporated 
without departing from the eSSential Spirit or 
scope thereof. it is accordingly not intended 
that the disclosure in the accompanying diaWings 
nor the language of the foregoing description 
constitute any limitation upon the interpretation 
or scope of the invention except as indicated by 
the hereunto appended claims. 

I claim: 
1. A stepladder construction comprising, a pair 

of frontal stiles, a pair of bracing stiles foldable 
towards and away from said frontal stiles, a plu 
rality of platform treads each at a different level 
and disposed adjacent Said frontal Stiles, Said 
platform treads being comprised of a plurality of 
tread slats, a pair of angle-metal brace members 
at each tread level for supporting the ends of said 
treads as well as for Spanning and structurally 
rigidifying the frontal and brace stiles by being 
pivotally connected at its ends thereto, and means 
for supporting certain of the slats of each tread 
in a pivotally displaceable manner on its related 
angle-metal brace members comprising formed 
end pieces traversing the width of said pivotal 
slats at the ends thereof and having projecting 
pivot ears integral therewith which ears are piv 
otally articulated to corresponding ears inte 
grated with said angle-metal brace members. 

2. The combination Set forth in claim 1 includ 
ing thrust links articulating pluralities of said 
angle brace members on each side of said ladder 
and extending in a vertical direction to be ma 
nipulated for breaking the straight angle align 
ment of the brace. In embers in order to achieve 
their simultaneous folding. 

3. The combination set forth in claim 2 in 
which said manipulating thrust links are provid 
ed with elongated slots for receiving pivot exten 
sions of said brace members whereby to compen 
sate for variations in movement during folding of 
said members from their utility positions to their 
folded condition. 

4. The combination set forth in claim 2 in 
which said brace members are provided with a 
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slot pivotal connection at an extremity and a 
spring tensioning element at an intermediate 
pivot junction whereby the breaking or re-estab 
lishing of a straight angle condition of each 
bracket may be performed independently of the 
condition of the other members of the ladder 
which are mutually joined by Said manipulation 
link. 

5. A folding stepladder comprised of a top level 
platform head having depending metallic flange 
sides secured thereto, a pair of tread rails Se 
cured at their upper ends to said flanges, a pair 
of brace rails pivoted at their upper ends to said 
Side flanges to be movable towards and away 
from said tread rails, a pair of lower level span 
brackets connecting said tread and brace rails 
each bracket comprising link components of 
right angular cross sections pivoted at extreme 
ends to said tread and brace rails and at adja 
cent ends to each other, one of said link com 
ponents having a cantilever overhang to limit 
the pivotal motion in one direction to a straight 
angle alignment between said bracket compo 
nents, a plurality of pairs of high level span 
brackets similarly comprised and pivoted to said 
tread and brace rails at their extrenities and cor 
respondingly pivoted to each other, one of said 
higher level bracket components of each pair 
having an elongated articulation hole at its pivot 
with its related rail, foldable treads carried by 
said higher level brackets and means for urging 
Said higher level brackets parallelly into folding 
pivotal movement. 

6. In a folding stand-up type stepladder, op 
posed front and rear ladder rail members, a plu 
rality of foldable struts connecting said front 
and rear members at different horizontal levels, 
said foldable struts comprising substantially 
symmetrical components mutually pivoted to 
each other at adjacency, and pivot tensioning 
means comprising spring pressure discs carried at 
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8 
the mutual pivots between each pair of strut 
components whereby each strut may be posi 
tioned or moved and accordingly thereat fric 
tionally maintained independent of marginal 
positioning or movement of other of said struts. 

7. A stepladder construction comprising tread 
rails and brace rails foldable toward and away 
from each other, a plurality of treads at spaced 
elevations along said tread rails each tread be 
ing pivotally articulated at its ends whereby it 
may be rotatably displaced between utility and 
receded positions, brace link assemblies connect 
ing said tread and brace rails at corresponding 
spaced elevations and affording journal Support 
to the end pivots of said treads, said assemblies 
being foldable at intermediate pivotal junctions 
and constructed of angle metal and one link over 
lying the other, and transverse rigid connectors 
for folding all of said brace links in unison dur 
ing the folding together of said brace rails and 
said tread rails. 

CECIL F. HANSEN. 
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