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Patented July 10, 1928. 1,676,317 
UNITED STATES PATENT OFFICE. 

GEORGE: L, BENNETT, OF CLEVELAND, OHIO. . . 
METALLIC STAIRWAY. 

Application filed February 1, 1926, serial No. 85,105. 
My invention relates to metallic stairways, 

and more particularly to a stairway con 
struction of which the major portion there 
of is formed of sheet metal. ' . . 
In addition to a desirable fireproof prop 

erty of a stairway embodying my invention, 
the structure of said stairway is, such as to 
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entering into the stairway may be conven 
iently shipped and delivered at a building 
under construction, in convenient knock 
down form with the assurance that a stair 
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30 
ing into the stairway. 
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permit the utilization therein of standard 
ized parts, the dimensions of which parts. 
will be so closely uniform in every respect 
as to permit a rapid and accurate assembly 
of the stairway structure without the neces 
sity for any modification of these parts in 
order to ensure the accurate fitting of One 
With relation to another. Hence the parts 

way or stairways may be erected without 
requiring machine work in the alteration of 
parts, or nicety in the selection and fitting of 
parts. Skilled labor is not required in the 
erection of stairways embodying my inven 
tion, and the weight of the various parts. 
entering into a stairway, is sufficiently light 
to make the convenient handling of these 
parts possible, thus effecting a material Sav 
ing in the cost of installation, as well as in 
the cost of production of the parts enter 
A stairway embodying 

units each comprising in a unitary structure 
a tread section and a rise section, the tread 
section of one step having formed therein 
a channel adapted to receive the riser of the 
unit below. Each tread unit is supported 
from the stringers in a manner to hold each 

40 unit in relation to Said stringers and the 
tread section of one unit in its position with 
relation to the riser of the adjacent unit. 

45 

wear surface adjacent the riser and at the 
5 

Each tread section is provided with a nos 
ing adapted to retain a non-slip composi 
tion tread or other wear surface for the 
tread, the riser of this unit being provided 
with a detachable cove for engaging the 
same time avoiding the presence of a sharp 
angle in which unsanitary matter will ac 
cumulate. 
The various step units are so secured to 

the stringers as to be supported therefrom 
without resting upon stepped cutouts in the 
stringers, thus permitting these stringers to 

... serve as mop boards at the sides of these 

my invention in 
cludes therein a sequence of metallic step. 

units, while at the same time permitting the 
Stringers to be drawn tightly against the 
side edges of the Several step units. The 
manner of Securing the step units to the 
stringers is such as to permit their rapid and 
accurate assembly in the stairway structure 
While ensuring the transmission of all loads 
upon the treads to the stringers and avoid 
ing any material loosening or racking of the 
stairway structure from long continued use, 
While permitting the parts to be readily 
tightened in the event that any such loose 
ness should develop. 
The invention consists primarily in a me 

tallic stairway embodying therein metallic 
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stringers, a sequence of step units, each unit 
being of sheet metal so formed as to include 
a tread section and a riser section integral 
there with, each tread section having a down 75 
Wardly presented channel adapted to span 
the edge of the riser section of an adjoining 
unit, means adapted to receive a bolt, carried 
by and located inwardly of said stringers 
and upon the lower face of the tread section 80 
of each unit respectively, and bolts engag 
ing said means respectively, whereby said 
Step units are supported from said stringers, 
and said stringers and said units may be 
drawn tightly together; and in such other 
novel features of construction and combina 
tion of parts as are hereinafter set forth and 
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described, and more particularly pointed out . 
in the claims hereto appended. 

Referring to the drawings, . . . . . 
Fig. 1 is a vertical section through a por 

tion of a stairway embodying my invention; 
90 

Fig. 2 is a front view thereof with por- . . . 
tions of one of the risers broken away; 

Fig. 3 is a detail enlarged view showing 
the construction by which the step units are 
connected with the stringers; and . . . . 

Fig. 4 is an end view of the construction 
shown in Fig. 3. . . . . . 

Like letters refer to like parts throughout 
the several views. . . . . . . 

In the embodiment of the invention shown 
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in the drawings, the two stringe's are in 
dicated at a and b, these stringers being 
right and left, but otherwise one a counter 
part of the other. The manner of mount ing these stringers in relation to a building 
structure is immaterial to the invention. 
Each of these stringers is made of heavy 
sheet metal stock, the outer face of each be 

105 

ll.0. 
ing substantially flat so that it may be snug 
ly fitted to the wall of the building. The 



2 

upper and lower edges thereof, When in po 
sition, are parallel with each other, these stringers being provided with no stepped 
portions upon the upper face, thereof, to re 

5 ceive the treads and risers. 
Supported from, and between, 

stringers, is a plurality of step units, SO cont 
structed as to co-operate with each other and 
with the stringers in rigidly securing then 
in relation to said stringers and to each 10 in 
other. 
Each of these step units is a replica of 

every other, and a detailed description of 
but one of them is therefore necessary. 

Each of the step units is composed of 
sheet metal stock formed or bent at a 90° 
angle to afford a tread section c. and a liser 
section d, these parts being integrally formed 

15 

in order to simplify and cheapen the pro 
duction of the unit. The width of the unit 
may be varied according to the width of 
the stairway, and the depth of the tread 
section, and the height of the riser section, 
may also be varied according to the require 
ments of the stairway, construction. The 

20 

25 
width of each step unit is such as to bring 
the ends thereof, when assembling the stair 
way into a close sliding fit with the stringer's 
a, and b, the vertical stresses upon each unit 
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by the stringers, and formed upon or car 
ried by the under face of the tread section 
of each unit, these members being adapted. 
respectively to receive a bolt, which in addi 
tion to receiving and transmitting such 
stresses to the stiringers, are also utilized 
to draw the stringers tightly against the 
ends of the tread and riser sections of each step unit. Rigidity is imparted to each step 
unit by the riser section of that unit, 
and of the step unit below, and by a chan 
nel member co-operating with the riser sec 
tion of said step unit below. 

in the form of the invention shown, the 
co-operating members carried by the 
stringer's and the tread section of each unit, 
comprise a socket formed up from the mate 
rial of each stringer and presented inward 
ly thereof with relation to the stairway 
Structure, and a stirrup secured to the under 
face of the tread section of each unit in a 
position to bring a bolt seated therein in a 
position where it will engage the socket. 
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55 
operates, said bolt being so for red as to 
support the tread section of the step unit. 
In the drawings the sockets upon the 

stringers, ordinarily two of such, rectilineal 
60 

in relation to each step unit, are indicated 
at e as to the stringer a and f as to the 
stringer b. r 
ets e are indicated at 9 and those adjacent 

65 the sockets f at . The bolt passing through 

these, 

being transmitted to these stringers through 
co-operating means formed upon ol' carried 

upon the stringer with which the bolt co 

ly arranged being formed upon each stringer 

The stirrups adjacent the sock 
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the stirrups, g and engaging the Sockets e 
are indicated at i and those passing through 
the stirrups f, and engaging the sockets f 
are indicated at i. The stirrups g-h are Se 
cured to the under side of the tread Section 
c of each. unit in any desired manner, pref 
erably by spot, or other, welding methods 
which will make these stirrups practically 
an integral part of the step unit. 

Each socket e and f opens upwardly there 
of as at ; and is provided with an opening 
below the top thereof so as to form a bar 
lier or abutment in which by engagement 
with a specially formed head in upon each 
bolt i or i will resist any lifting stresses 
upon the step unit, and support the tread 
section of the step unit with which said boits 
CO-Operate. . . - . . . 

Each of said bolts, in lieu of the ordinary 

() 

3. 

8) 

head, has a hooked end n' adapted to enter 
the opening m. of its co-operating socket e or 
f, and a shouldered rest n° adapted to bear 

85 

against and support the tread section c. 
The screw-threated end of the bolt has 
mounted theleon a nut O adapted to bear 
against an end of the stirrup for the pur. 
pose of taking up any looseless between ail. 
end of the step unit and the adjacent 
stringer, and locking the step unit with rela 
tion to the stringer. 
Each tread section c, to permit ready ac 

cess to the nut O upon the screw-threaded 
end of each bolt has an opening, o' formed 
therethrough adjacent the point of attach 
ment of the stirrup 9 or h, thereto, thus per 
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100 
mitting the tightening of the parts entering 
into the stairway structure, from the steps. 
themselves. 

Each tread section d is provided with a 
nosing p adapted to receive and retain a 
wear tread qupon said tread section, this 
Wear tread preferably, being of anti-friction 
or non-slip material. Adjacent said hosing, 
the metal is so formed as to present a down. 
Wardly opening channel p extending for the 
full width of the tread section and so lo 
cated as to receive the top edge of the riser 
of the step unit below. This channelp' will 
compensate for any slight variance in the . 
height of the risers of different step units 
and will stiffen said riser, and the tread: 
carrying it, thus adding to the rigidity of 
the entire structure. Preferably the nosing. 
piece and the channel are formed from a . 
separate strip of sheet metal and secured in. 
any desired manner, as by spot, or other, 
welding methods, to a downturned flange 
e' upon the tread section of the unit carry-. 
ing the nosing. By so constructing the nos 
ing and the tread section, the production of 125 
the step unit is simplified from the manu 
facturing standpoint, and, yet the nosing: 
and channel, to all intents and purposes, 
forms an integral part of the step unit. 
To permit the convenient mounting and 130 
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, replacement of the wear tread Q with rela 
tion to the tread section c, I provide each 
riser, with a removable: metal cove: piece r. 
which in addition to holding the wear tread 
in relation to the nosing p will also serve 
to produce a curved cove at the junction of 

O 

... thrust the wear tread g toward the nosing p. 
It is renovably secured to the riser d in any 
desired manner, as by a plurality of screws s. 
A stairway constructed as above de 

scribed possesses a degree of rigidity per 
: mitting the use of fairly light sheet metal 

throughout, the construction and arrange 

15 
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this wear plate g with the riser section d. 
The said cove piece extends for the entire 
width of the step unit and may be made of 
spring metal having a normal tendency to 

ment of the stringers of the various step 
units being such as to withstandall of the 
stresses of use to which the stairway is sub ijected, notwithstanding the lightweight of 
the structure, while, at the same time not 

25 

being subject to likelihood of fracture in 
the event of a sudden sharp impact of any 
object theirewith. 

: In the erection of a stairway structure em 
bodying the invention, it may be necessary. 
to provide a flat riser plate it co-operating 
with the channel p’ of the lowermost step 

30 unit, which riser plate it may be secured in 
0 relation to the lower landing of the stair 
way in any desired manner. The finish of 
the upper landing for the stairway 
edge thereof, adjacent the riser d of the: 

at the 

uppermost step unit will be such as to pro 
: tect the upper edge of said riser section. 

40 
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While, if desired the stairway: may be 
assembled in the shop and shipped to the 
site of its installation it. Will ordinarily be 
found more convenient to ship the stringers, 

I the various step, units: and the bolts in their. 
unassembled relation so that they may be. 
assembled by the workmen on the job. In 
so assembling a stairway embodying the in 
vention, the stringers a, and b are first set. 

... in the desired, relation, with the sockets, e. 
and if presented toward each other. The 
bolts,n, are then fitted in the stirrups ad 
jacent the opposite ends of the various step: 
units, the bearing portion n° of these bolts 
preventing rotative movement. thereof in. 
relation to the stirrup. 9 or h. When the 
bolts, are so positioned the lowermost step 
unit is merely dropped in the proper posi 

5 tion between the stringers, the hooked ends 
: of said bolts i or passing through the 

open top k of the socket e or f... with which 
the bolt is to co-operate until the hook. n. 
is permitted to enter the opening forming 

. . . . . . . . . . 2 - ... The nut o is then tight 
i. ened, drawing said hook 
... the abutment mand . . . . . . . . . . . . . . . . . . . . . 

ing...the stringers, a. and b into a tight el 
gaging relation with the tread and riser sec 
tions c and d of the step unit. This pro 

the abutment m. 

unit being passed over the top 

permost step unit. . . . 

d end in below unit 
the same: time draw- tion of each, unit, 

to each tread section; to 
to which these sections may be subjected. 
The arrangement of the co-operating means, 

- cedure. is repeated with the succeeding steps . . . . 
upwardly, the downwardly presented chan-, 
nelp upon the tread section of each step 
section d of the unit below. 

It is preferable not to draw 
of the riser 

. . . . . . . . . . . . . . . . 
- - . - the bolts too 

tightly until all of the step units have been 
mounted with relation to and between the stringel's, the openings of being provided 
to permit the insertion, of a spanner Wrench. 
for the final tightening of the various nuts. 
The light metal stock of the stringers will 
permit them to be flexed sufficiently to draw. 
them tight against the ends of the step 
units as described, it being possible, how 80 
ever, to make these step units of sufficient 
uniformity as to width to reduce the amount 
of clearance between the ends of each step 
unit and the adjacent risers, to require a 
movement of the stringers so small as not 
to be appreciable. In fact the clearance 
allowed between the risers and each step unit is merely sufficient to permit the units 
to be readily placed in position. The wear. 
treads 9 after the stairway, structure has 90 been properly tightened throughout, are po 
sitioned upon the tread sections d of the 
several step units by means of: the spring. 
coves r, thus avoiding the labor incidental 
to the screwing of such treads: in position 
with relation to the tread base; or section c. 

95 

In assembling the stairway structure, 
the flat riser plate t; secured to the lower 
landing, is placed in position as the lower 
most step unit is mounted between the stringers, and the upper landing for the 
stairway may be finished offin, any desired 

100. 

manner above the riser section d of the up-r 
The various socketse and fare drawn up 

from the sheet, metal of the stringers a and 
105 

b, the metal stock being pierced to form the open top and the abutment min said sock. 
ets. In this, manner, the outer face of each stringer a and b is free from all projections, of any 
against, the wall of a building. . 
The manner of mounting it 

also permits the stringers to serve as mop 
boards, giving a finish at the sides of the steps, the depth of the stringers being Cap 

he step units 

able of variation not only for the purpose of . 
securing the desired strength, thereof for re 
sisting vertical stresses, but the desired finish 
at the sides of the stairway. It will be 
noted that, these stringers are not stepped 
to receive the various step units, and will 
thus have uniform strength: throughout 
every portion of the length thereof... . . 

hd by the channel p of the tread sec 
The flange, afforded the riser d of each 

120 

mparts sufficient strength 
resist any load's 

v. 110 
kind and may thus be: brought flush 

130 
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the sockets e or f, the stirrups g and h, and 
the bolts i and i at points adjacent the for 
ward and the rear edges of each tread sec 
tion will afford an effective distribution of 
the weight of a load upon any tread section 
and avoid any likelihood of the tilting of the 
step unit. Hence the step units will remain 
true since the methods of manufacture per 
mit accuracy in the positioning of these co 
operating members with relation to each 
other and to the stringel's. . . The abutment m engaged by the hooked 
end / upon the head in of the bolt, will pre 
vent any lifting action of any step unit, the 
interlocking of the bolt with its retaining 
socket forming means upon the stringer 
serving to firmly position each unit with 

2. 

relation to the stringers and to the adjoin 
ing units. . . . . - . The abutment an engaging the under face 
of the head of the bolt will transmit the 
stresses from all loads upon the tread to the 

2. 

stringers. 
All parts of the stairway structure ex 

cepting the bolts i and i may be made of 
sheet metal which may be readily and accu 
rately fabricated and so formed as to in 
part to the stairway the desired rigidity and 
strength while limiting the weight of the ma 

3. It terials entering thereinto. The sheet metal, 
even though light stock be used, may by the 
construction described be effectively used in 
stairway structures and will be found to pos 

40 

piece will serve to hold the wear tread q 

the riser d, and that the curved portion there 

50: 

5 5 

60. 

sess many advantages as compared with cast 
metal stairways. - 
The use of the spring coves not only 

facilitates the mounting of wear treads of 
with relation to the step units but also facili 
tates the removal of said treads in the event 
of wear and the necessity for replacement. 
The springiness or flexibility of the cove 
firmly against the nosing p at all times, it 
being noted that the construction of this 
cove piece is such that a tongue engages the 
rear edge of the tread q presented towards 
of, forming the cove, holds said tread q 
against the tread section c. - 

It is not my intention to limit the inven 
tion to the precise construction and arrange 
ment of parts shown in the drawings, it be 
ing apparent that such may be varied with 
out departing from the spirit and scope of 
the invention. Having described the invention, what I 
claim as new and desire to have protected by 
Letter's Patent, is:- . 1. A metallic stairway embodying therein 
metallic stringers, a sequence of step units, 
each unit being of sheet metal so formed as 
to include a tread section and a riser section 
integral there with, each tread section hav 
ing a downwardly presented channel adapt 

1,676,817 

ed to span the edge of the riser section of 
an adjoining unit, means adapted to receive 
a bolt, carried by and located inwardly of 
said stringel's and upon the lower face 
of the tread section of each unit respectively, 
and bolts engaging said means respectively, 
whereby said step units are supported from 
said stringers, and said stringers and said 
units may be drawn tightly together. 

2. A metallic stairway embodying therein 
metal stringers, a sequence of step units, the 
material of said stringers being pierced to 
form an opening and an abutment below 
Same, strirrups secured to the under side of 
each of said step units in a position to be 
adjacent the openings and abutments and 
said stringers respectively, bolts mounted in 
said stirrups respectively, each of said bolts 
having a hooked head and provided with 
means adapted to pass through an opening 
in said stringer and engage below the abut ment adjacent said opening, each of said 
bolts engaging the section of the step unit 
with which said bolts are associated, and 
nuts carried by said bolts respectively en gaging an end of a stirrup, whereby each 
step unit is supported from said stringers, 
and said stringers may be drawn tightly to 
said units. 3. In a metallic stairway as claimed in 
claim 1, sheet metal stringers of uniform 
depth throughout, having the outer surface 
thereof free from projections, whereby the 
stringers may be brought close to the wall of 
a building. . 

4. In a metallic stairway 

said nosing and engageable by the tread sec 
tion, and means detachably connected with 
the riser section in engageable relation with 
said wear tread. 

5. In a metallic stairway as claimed in 
claim 1, a nosing, and channel forming 
means integrally formed from a strip of 
sheet metal separate from the metal of the 
tread and riser, and permanently secured to 
the edge of the tread section of the unit, a 
wear tread engageable with said nosing and 
engageable by the tread section, and means 
detachably connected with the riser section 
in engageable relation with said wear tread. 

6. In a metallic stairway as claimed in 
claim 1, means Supporting the step units 
from the stringers and for drawing said 
stringers and said units tightly together, 
consisting of a plurality of rectilineally ar 

as claimed in 
claim 1, a nosing adjacent the channel of 
each step unit, a wear tread engageable with 

65 

70, 

75 

80 
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120 

ranged socket forming means projecting in 
Wardly of each of the stringers, the sockets 
of Said means opening upwardly and having 
an abutment formed thereon below. sai 125 
opening, stirrups carried upon the under 
side of the tread section of each step unit, and bolts mounted in said stirrups respec 
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tively, each having a head provided with 
means adapted to pass through the upward 
ly presented top opening of said sockets and 
engageable below said abutment, and also 
engageable with the tread section of the 
step unit with which it is associated, and 
nuts carried by said bolts respectively en 
gaging an end of a stirrup. 

7. In a metallic stairway as claimed in 
claim 1, socket forming means formed inte 
grally with the material of the stringers by 
being drawn inwardly to form the socket 
with an upwardly presented opening, and 
pierced below this opening to form an abut 

ment engageable by a portion of the head 
of a bolt. ... ." - 

5 
5 

8. In a metallic. stairway as claimed in 
claim 1, a step unit having a tread section 
provided with an opening therethrough ad 
jacent the bolt receiving means upon the 
lower face of the tread section of the unit, 
whereby a tool may be engaged with the 
nuts upon said bolts from above the tread 
section. - 

In witness whereof I have hereunto affixed my signature, this 23rd day of January, 
1926. . . . . . . 
1. . . . . . . GEORGE L. BENNETT. 
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