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United States Patent Office 3,299,590 
Patented Jan. 24, 1967 

3,299,590 
PREFABRICATED, ADJUSTABLESTAIRWAY, 

RAMP OR BRIDGE 
Lavoy Carter, 811 Isabella, Houston, Tex. 77002 

Filed June 1, 1964, Ser. No. 371,466 
5 Claims. (Cl. 52-183) 

This invention relates to an adjustable stairway, and 
more particularly to a prefabricated structure which may 
be used as a stairway, ramp or bridge and which is ad 
justable to fulfill numerous different conditions of use. 
The invention has for an important object the provi 

Sion of a structure whose parts are fabricated to be as 
sembled to erect a stairway, whose height and angle vary 
to accommodate the same to different locations and con 
ditions of use. - 
Another object of the invention is to provide a struc 

ture made up of prefabricated parts designed to be as 
sembled to form a stairway, ramp, bridge or similar 
device, which is easily adjusted to accommodate the struc 
ture to widely differing conditions at the location where 
the same is to be erected. 
A further object of the invention is the provision of a 

stairway having stringers which may be erected at vari 
ous angles to adjust the same. for use between upper 
and lower levels located at different vertical distances and 
having treads or steps which may be adjusted to hori 
Zontal positions in accordance with the angle at which 
the stringers are disposed, and including means whereby 
all of the treads or steps will be positioned at equal verti 
cal distances apart. 
Another object of the invention is to provide a stair 

way having stringers which may be disposed at any 
desired angle to the horizontal and treads or steps which 
may be adjusted to horizontal positions and which are 
connected to the stringers at locations to position all of 
the treads at equally spaced vertical intervals between 
which the stairway is erected. 
A further object of the invention is the provision of 

a structure for use as a stairway, ramp, bridge, or the like, 
I made up of component parts which are easily and quick 
ly assembled and adjusted for any of the uses for which 
the structure is designed, and which are of rugged con 
struction and economical manufacture. 
The above objects of the invention and other obvious 

advantages of the same will be apparent from the follow 
ing detailed specification of the same when considere 
with the annexed drawings wherein: 
FIGURE 1 is a side elevational view, on a greatly 

reduced scale illustrating a preferred embodiment of the 
invention and showing the manner in which the same is 
erected to form both a stairway and a walkway or bridge 
in combination; 
FIGURE 2A is a fragmentary, side elevational view 

illustrating the lower end portion of the stairway of the 
invention and one end of the walkway thereof, showing 
the connecting means for the same and the manner in 
which the parts are assembled; 
FIGURE 2B is an upward continuation of the stair 

way illustrated in FIGURE 2A; 
FIGURE 2C is an upward continuation of the stair 

way as illustrated in FIGURE 2B, showing the upper end 
of the stairway and the means by which the same is 
secured in place; 
FIGURE 3 is a cross-sectional view, taken along the 

line 3-3 of FIGURE 2A, looking in the direction indi 
cated by the arrows; 
FIGURE 4 is a cross-sectional view, taken along the 

line 4-4 of FIGURE 2B, looking in the direction indi 
cated by the arrows; and 
FIGURE 5 is a cross-sectional view, taken along the 
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line 5-5 of FIGURE 2C, looking in the direction indi 
cated by the arrows, 

Referring now to the drawings in greater detail, the 
invention is illustrated in FIGURE 1 in connection with 
its use as a combined stairway and walkway, the stairway, 
generally designated 10, being shown extending from a 
lower level or floor L to an upper level or floor U, and 
the walkway, generally designated 12, extending horizon 
tally away from the lower end of the stairway. 

It will, of course, be understood that the stairway 10 
may and walkway 12 may be used together or separately, 
the stairway extending to any height, at any desired 
angle, and having any convenient number of steps or 
treads, and that the walkway being disposed at any de 
sired angle to the horizontal to form a bridge or ramp. 
The stairway 0 is made up of a pair of parallel string 

ers 12, of channel shape in cross-section, having inturned 
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portions 16 along the margins of the flanges 18 thereof, 
between which stringers, treads or steps 20 extend, which 
are pivotally connected at their opposite ends to the 
webs 22 of the stringers for vertical swinging adjustment 
to horizontal positions. The treads or steps are prefer 
ably of generally inverted pan shape made up of a chan 
nel-shaped member 24, having at each end an angle 
shaped element 26 suitably attached thereto, as by means 
of bolts 28. The elements 26 each have a downwardly 
extended widened flange 30 provided with a perforation 
for the reception of a bolt 32, by which the tread or step 
is pivotally connected to the web. 22 of the stringer. The 
flange 30 is also provided with arcuate rows of perfora 
tions 34 and 36, the perforations of each row being at the 
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same radius from the bolt 32, and the web. 22 has per 
forations, such as that shown at 35, located at the same 
radius from the bolt 32 as are the rows of perforations 
28 and 30, so that a selected one of the perforations of 
the rows will be in registration with one of the perfora 
tions of the web when the tread is horizontal and the 
tread may be secured in such horizontal position, as by 
means of a bolt 33, when the stringers are erected at any 
angle of adjustment to the horizontal. 

It will be apparent that by this construction the treads 
or steps 20 may be moved to horizontal positions when 
the stringers have been erected, to suit the angle at which 
the stringers are disposed and thereafter securely bolted 
in place. 

Each of the stringers 4 has at its upper end a con 
nector element or extension 40, best seen in FIGURE 
2C, which is extended at one end between the flanges of 
the stringer and secured thereto in any suitable manner, 
as by welding, or the like, the element 40 having side 
flanges 42 and 44 positioned between the side flanges of 
the stringer and which are cut away at the other end of 
the element to leave an outwardly extending plate-like 
portion 46 of the web of the element at the outer end 
thereof. 
An upper attaching bracket 58 is provided for each 

stringer, which is of generally angle shape, having one 
arm 60 thereof positioned against a vertical face of a 
wall W or other support below the upper level or floor 
U and secured thereto by any suitable means such as 
the bolts or screws 62. The other arm 64 of the bracket 
58 extends away from the wall at right angles thereto and 
is provided with arcuate rows of perforations 66 and 68. 
The plate-like portion 46 of the connector element 40 
also has perforations located to be brought into registra 
tion with certain of the perforations 66 and 68, depend 
ing upon the angle to the horizontal at which the stringers 
are erected, and through which bolts 70 and 72 may be 
extended to secure the stringers to the wall at the desired 
angle. 
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A similar lower end connector element or extension 48 
is connected to the lower end of each stringer, which 
element has side flanges 50 and 52, best seen in FIGURE 
2A, which extend between the side flanges of the Stringer, 
the side flanges 50 and 52 being cut away to leave an 
outwardly extending plate-like portion 54 of the web of 
the element 48 at the outer end thereof. 
A lower attaching bracket 74 is provided for each 

stringer, as best seen in FIGURE 2A, which is of gen 
erally angle shape having one arm 76 thereof resting 
upon the lower level or floor L and secured thereto, as 
by means of the bolts or screws 78, the other arm 80 of 
the lower bracket extending upwardly away from the 
floor L and being provided with two sets of arcuate rows 
of perforations 82 and 84 and 86 and 88, respectively. 
The plate-like portion 54 of the lower element 48 also 
has perforations located to be brought into registration 
with certain of the perforations 82 and 84 of the lower 
connector element, depending upon the angle to the hori 
zontal to which the stringers are erected, and through 
which bolts 90 and 92 may be extended to secure the 
stringers to the floor L. 
When the stairs are to be used with a bridge, ramp, 

or horizontal walkway, such as that designated 12, such 
structure has stringers or beams of channel shape, similar 
to the stringers 14, one of which is shown at 14 in FIG 
URE 2A, which beams may each have at each end a 
connector element similar to the element 48 previously 
described, and which is similarly provided with perfora 
tions in the plate-like portion 54 thereof positioned to 
be brought into registration with certain of the perfora 
tions 86 and 88 of the lower bracket 74, depending upon 
the angle to the horizontal at which the beams are dis 
posed, and through which bolts 94 and 96 may be ex 
tended to secure the beams to the brackets. The perfora 
tions of the beams 14' and perforations 86 and 88 of the 
brackets 74 are preferably located in a manner such that 
when the beams are secured to the brackets there will 
be some clearance, such as that shown at 98, between the 
beams and the lower floor or level L. 
The stringers 14 are provided at intervals therealong 

with plates 100 extending positioned in facing contact 
with the outer surfaces of the inturned portions of the 
side flanges of the stringers, as best seen in FIGURES 
2B and 4. These plates may conveniently be secured in 
place by cross-bars 102 positioned against the inner sur 
faces of the inturned portions of the side flanges of the 
Stringers and bolted to the plates 100, as by means of 
bolts 04, to clampingly engage such inturned portions 
between the plates and bars. By this arrangement the 
plates 100 may be positioned at any desired locations 
along the lengths of the stringers to support uprights 106 
thereon by which a railing 08 is supported above each 
stringer. - 

The plates 100 are provided with perforations through 
which bolts 110 are extended which also extend through 
the lower end portions of the uprights 106. The plates 
100 also have arcuate rows of perforations 112 and 114, 
as seen in FIGURE 2B, with certain of which upper 
perforations in the uprights 106 may be brought into 
registration, depending upon the angle to the horizontal 
at which the stringers are erected, and through which 
bolts 116 are extended to hold the uprights vertical. 

In installing the treads or steps 20 the treads are at 
tached to the webs of the stringers, by means of the bolts 
32, after which the treads are positioned horizontally to 
bring into registration perforations of the elements 26 
with certain of the perforations of the arcuate rows 28 
and 30, whereupon the bolts 33 may be inserted to securely 
hold the steps in horizontal positions. The perforations 
of each of the rows 28 and 30 are all located at the same 
radius from the bolts 32, and the perforations 28 and 
30 are at equally spaced arcuate intervals so that the 
treads may be positioned horizontally in accordance with 
the angle at which the stringers are erected. 
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4. 
It will be noted that the bolts 32 of each stringer will 

all be located along a common center line parallel with 
the longitudinal axis of the stringer. The bolts 32 are 
also located somewhat below the upper surface of the 
treads or steps 20, and in order to provide an arrange 
ment in which all of the steps are at the same distance 
apart, and the lowermost step is at the same height above 
the floor L as the distance between the steps and the 
uppermost step is at the same distance below the upper 
level U as the distance between the steps, the perforations 
of the arcuate rows 82 and 84 are disposed along arcs 
whose center is located at a point X, located at the same 
distance Y below the level of the floor L as the center 
of the bolt 32 is located below the upper surface of the 
Step 20 and on the common center line of the bolts 32. 
By So locating the perforations in the upright flange 80 
of the lower brackets 74, the first step above the lower 
level L will be at the same distance as the distance be 
tween the steps above. 

Similarly, the arcuate rows of perforations 66 and 68 of 
the upper brackets 58 are positioned along arcs whose 
center is located at a point Z, which is at the same distance 
Y below the upper level U, and on the common center 
line of the bolts 32, so that the uppermost step 20 will 
be at the same distance below the upper level U as the 
distance between the steps below. 

It will be understood that the perforations 66 and 68 
of the upper brackets and the perforations 82 and 84 of 
the lower brackets may be spaced apart at suitable inter 
vals, such that the stringers may be erected at various 
angles to the horizontal, and that the perforations 28 and 
30 of the tread or step members may be similarly located, 
So that the treads or steps may be positioned horizontally 
when the stringers are disposed at any angle for which 
the stairs are adapted. 

In each instance in the sets of arcuate rows of perfora 
tions 66 and 68, 82 and 84, and 112 and 114, the per 
forations of one such row are offset circumferentially 
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relative to the perforations of the other such row, whereby 
a large number of adjustments may be provided for with 
out positioning the perforations too close together. By 
this means the strength and rigidity of the material may 
be adequately maintained while providing relatively close 
adjustment of the parts. 

In erecting the stairs the upper and lower brackets 
may be secured in place and the stringers attached thereto 
at the desired angle, whereupon the steps may be posi 
tioned between the stringers and bolted thereto with all of 
the steps positioned horizontally. With the stairs thus 
erected all of the steps will be at equal vertical distances 
apart, the lowermost step being at the same distance above 
the lower level as the distance between the steps above 
and the uppermost step being below the upper level at 
the same distance between the steps below. 
The herein described structure has a further advantage 

that the perforations of the steps or treads through which 
the same are bolted to the stringers are within the webs 
of the Stringers so that the same are out of sight when 
the structure is erected. 

In fabricating the various parts of the perforations of 
the same may be formed as knockouts, so that there will 
be no holes in the parts except those through which the 
bolts are extended to secure the parts together, thus clearly 
improving the appearance of the structure. 

It will thus be seen that the invention, constructed and 
erected as described above, provides a prefabricated, ad 
justable stairway, walkway, ramp, bridge, or the like, 
which is designed to be erected between levels which are 
at different vertical distances apart, with the stairs extend 
ing at various angles to the horizontal, while at the same 
time all of the steps will be located at the same vertical 
distance apart. 
The invention is disclosed herein in connection with a 

75 certain specific embodiment of the same, which it will be 
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understood is intended by way of example only, the 
same being capable of numerous modifications within the 
spirit and scope of the appended claims. 

Having thus clearly shown and described the invention, 
what is claimed as new and desired to secure by Letters 
Patent is: 

1. In a stairway, spaced apart parallel stringers of gen 
erally channel shape extending at an angle to the hori 
Zontal between upper and lower floors, with the flanges 
of one stringer extending away from the flanges of the 
other stringer, plate means secured to the flanges of each 
stringer and providing flat plate portions, positioned paral 
lel to the webs of and spaced longitudinally along the 
stringers, each of said plate portions having an arcuate 
row of perforations and an opening spaced radially from 
said perforations, an upright for each of said plate por 
tions having a lower end opening through which a bolt is 
extended through said opening of the plate portion, and 
an opening positioned above said lower end opening for 
registration with a selected one of said perforations and 
through which a bolt is extended through said selected 
perforation to hold the upright vertical. 

2. In a stairway, channel shaped stringers arranged in 
spaced apart parallel relation extending at an angle to the 
horizontal between upper and lower floors, the flanges of 
one stringer extending away from the flanges of the other 
stringer and each of the stringers having a vertically dis 
posed plate-like portion located in outwardly spaced paral 
lel relation to its web and having an opening and an 
arcuate row of perforations each of which is positioned 
to be in vertical alignment with said opening when the 
stringer is positioned at a predetermined angle to the hori 
zontal, an upright positioned against the outer surface of 
said plate-like portion of each stringer and having a lower 
end opening through which a bolt is extended through 
the opening of said plate-like portion and an opening posi 
tioned above said lower end opening for registration with a 
selected one of said perforations and through which a bolt 
is extended through said selected perforation to hold the 
upright vertical. 

3. An adjustable stairway comprising spaced apart 
parallel stringers extending at an angle to the horizontal 
between upper and lower floors and having vertically 
extending wall portions, steps extending horizontally be 
tween the stringers and having vertically extending flat 
end portions, means for pivotally connecting said end 
portions to said wall portions at equally spaced locations 
along the stringers and at equally spaced distances below 
the upper surfaces of the steps to permit said upper sur 
faces to be adjusted to horizontal positions, a lower 
bracket of angle shape for the lower end of each stringer 
positioned with one flange resting upon the lower floor 
and the other flange extending vertically, said other flange 
having an arcuate row of perforations whose center is 
located at a distance below the lower floor level equal 
to the distance between the upper surfaces of the steps and 
points at which the steps are pivotally connected to the 
stringers, said vertical wall portion having an opening posi 
tioned for registration with a selected one of said perfora 
tions and a bolt extending through said selected perfora 
tion to connect the lower end of the stringer to the bracket 
with the upper surface of the lowermost step positioned 
at the same distance above said lower floor as the dis 
tance between the steps, an upper bracket of angle shape 
for the upper end of each stringer positioned with one 
flange thereof resting against a vertical supporting surface 
below the upper floor level and the other flange thereof 
extending outwardly therefrom, said other flange of said 
upper bracket having an arcuate row of perforations whose 
center is located at a distance below the upper floor level 
equal to the distance between the upper surfaces of the 
steps and the points at which the steps are pivotally con 
nected to the stringers, said vertical wall portion having 
an opening positioned for registration with a selected one 
of said perforations of said upper bracket and a bolt 
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6 
extending through said selected perforation of said upper 
bracket to connect the upper end of the stringer to the 
upper bracket with the upper surface of the uppermost 
step positioned at the same distance below said upper 
floor as the distance between the steps. 

4. An adjustable stairway comprising spaced apart 
parallel stringers extending at an angle to the horizontal 
between upper and lower floors and having vertically 
extending wall portions, steps extending horizontally be 
tween the stringers and having vertically extending flat 
end portions, means for pivotally connecting said end 
portions to said wall portions at equally spaced loca 
tions along the stringers and at equally spaced distances 
below the upper surfaces of the steps to permit said upper 
surfaces to be adjusted to horizontal positions, a lower 
bracket of angle shape for the lower end of each stringer 
positioned with one flange resting upon the lower floor 
and the other flange extending vertically, said vertical 
flange having arcuate rows of perforations about a center 
located at a distance below the lower floor level equal 
to the distance between the upper surfaces of the steps 
and the points at which the steps are pivotally connected 
to the stringers, said vertical wall portion having openings 
positioned for registration with selected ones of the per 
forations of said rows and bolts extending through said 
selected perforations to connect the lower end of the 
stringer to the bracket with the upper surface of the 
lowermost step positioned at the same distance above 
the lower floor as the distance between the steps, an 
upper bracket of angle shape for the upper end of each 
stringer positioned with one flange resting on a vertical 
supporting surface below the upper floor level and the 
other flange thereof extending outwardly therefrom, said 
other flange of said upper bracket having arcuate rows 
of perforations about a center located at a distance below 
the upper floor level equal to the distances between the 
upper surfaces of the steps and the points at which the 
steps are pivotally connected to the stringers, said ver 
tical wall portion having openings positioned for registra 
tion with selected ones of the perforations of said upper 
bracket and bolts extending through said selected perfora 
tions of the upper bracket to connect the upper end of 
the stringer to the upper bracket with the upper surface 
of the uppermost step positioned at the same distance 
'below said upper floor as the distance between the steps. 

5. An adjustable stairway comprising spaced apart par 
allel stringers extending at an angle to the horizontal be 
tween upper and lower floors and having vertically ex 
tending wall portions, steps extending horizontally be 
tween the stringers and having vertically extending flat 
end portions, means for pivotally connecting said end 
portions to said wall portions at equally spaced locations 
along a common line extending longitudinally along said 
wall portion of each stringer parallel to such common 
line of the other stringer and at the same distance from 
the upper surfaces of the steps to permit said upper 
surfaces to be adjusted to horizontal positions, a lower 
bracket of angle shape for the lower end of each stringer 
positioned with one flange resting upon the lower floor 
and the other flange extending vertically, said other flange 
having an arcuate row of perforations whose center is 
located on said common line at a distance below the 
lower floor level equal to the distance between the upper 
surfaces of the steps and the points at which the steps 
are pivotally connected to the stringers, said vertical wall 
portion havinig an opening positioned for registration 
with a selected one of said perforations and a bolt ex 
tending through said selected perforation to connect the 
lower end of the stringer to the bracket with the upper 
surface of the lowermost step positioned at the same 
distance above the lower floor as the distance between 
the steps, an upper bracket of angle shape for the upper 
end of each stringer positioned with one flange thereof 
resting against a vertical Supporting surface below the 
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upper floor level and the other flange thereof extending 
outwardly therefrom, said other fiange of said upper 
bracket having an arcuate row of perforations whose 
center is located on said common line at a distance below 
the upper floor level equal to the distance between the 
upper Surfaces of the steps and the points at which the 
steps are connected to the stringers, said vertical wall 
portion having an opening positioned for registration 
with a selected one of the perforations of said upper 
bracket and a bolt extending through said selected per 
foration of said upper bracket to connect the upper end 
of the stringer to the upper bracket with the upper 
Surface of the uppermost step positioned at the same 
distance below the upper floor as the distance between 
the steps. 
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