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To all whom it may concern. 
Beit known that I, HENRY S. TroyIPSON, 

a citizen of the United States, and resident, 
of Beacon, county of Marquette, and State of 
Michigan, have invented certain new and 
useful Improvements in Ladders, of which 
the following is a specification, and which 
are illustrated in the accompanying draw. 
ings, forming a part thereof. 
The object of the invention is to provide 

a metallic knock - down ladder especially 
adapted for use in mines and having various 
advantages, as hereinafter pointed out. 
The invention consists in a ladder having 

its rungs secured to the side rails by means 
of bolts, and includes also various details 
of construction as hereinafter fully pointed 
out and as illustrated in the accompanying 
drawings, in which 

Figure 1 is a detail perspective of the 
ladder; Fig. 2 is a detail side elevation 
thereof; Fig. 3 is a detail in perspective of a 
splice bar adapted for use in tuniting a plu 
rality of sections of the ladder; and Fig. 4 
is a sectional view on the line 4-4 of Fig. 1. 
The side rails or bars 10 and ii of the 

ladder are of steel, and for some of the pur 
poses of the invention are channeled in their 
outer faces, as shown at 12. The rungs 13 
are preferably tubular for the purpose of 
lightness, but in any event are apertured 
from their ends, and the ends of the bore or 
the end apértures are threaded, the one with 
a right hand and the other with a left hand 
thread. The ends of the rungs abut against 
the inner faces of the side rails, and boits 
14, 15, correspondingly threaded, are in 
serted through suitable apertures in the side 
rails. The heads of these bolts are prefer 
ably square and are adapted to fit within the 
channel 12, and the bolts are thereby pre 
vented from being turned. 

in connecting up a rung the bolts are 
screwed in until their heads are practically 
in contact with the side bars and are 
brought into position to enter the channels 
thereof. The boits being now held against 
rotation, a pipe wrench is applied to the 
ring and the bolts are thereby drawn up RA tightly. 
The ladders are provided with as many 

Pings as may be desirable, and are made of any preferred ength. When it is found 
that a loziger ladder is required than the 
length in which they are ordinarily made, 

two ladder's may be united by placing the 
lower ends of the side rails of one against 
the tipher ends of the side rails of the other. 
The bolts securing one or more of the rungs 
of each section are removed and splice bars 
16 are applied to the outer faces of the side 
rails. These bars are apertured to receiye 
the bolts, their alleriures being spaced apart 
the same distance as the apertures in the 

; side rails of the ladder sections. The bolts 
being now inserted, are drawn up in the 
saine nanner as has been described, thus se 
cll rely binding the two sections of the ladder together. 
When the channel form of side rail is used 

the splice bai's are made with a longituding: 
Pih 17 for entering the channel, and are 
themselves chaneled in their outer faces, as 
shown at 18, to engage and hold the heads 
of the bolts. Braces may also be secured 
to the ladder by means of the rung bolts, 
... nortion of a brace bar is shows ai, 13, 
and preferally has the same cross-sectional 
form as tile side rails. The bar is typertured 
to 'eceive one of the lung bolts, and is se 
cured to the ladder by first reallowing the 
bolts fi'en one of the rings, their inserting 
one of these bolts through the brace bar aid 
the side rait of the ladder, whereupon the 
rung is tightened up in fine rainer already 
described, the head of the bolt securing the 
brace entering the channel in the outer face 
thereof. The brace bars may, of coirse, 
be of any suitable length and may he 
straight or may be bent, as necessary to 
bring their outer ends into engagement with 
the framing or other structure to which they 
are to be secured. 
The ladder thus constructed has various 

advantages, anong which are the follow 
ing-it is of the knockdown type, that is 
to say, it lay be readily assembled aid 
taken apart in the position where it is in 
tended to be used, no blackSmithing or ini 
chining being required. The various paris 
may be made up in quantities and shipped 
to the user before assembling, and the num 
her of parts necessary to build up 8 adder 
of the desired length having been carried 
to the place if use they may be put together 
by at anskified labore. The rungs being 
secured in place by means of stud bolts, the 
use of nuts being avoided, the threaded pa 
tions are entirely covered and protected 
against moisture, thereby preventing a tend 
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ency to rust and making it possible to sepa 
ratic the ladder into its elements even after 
long use, these elements being in no wise 
injured by the operation and being capable 
of being reassembled for use elsewhere. 
This is a consideration of importance in the 
operation of mines, for the reason that 
heretofore it has been found that when the 
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use of a mine shaft has been discontinued 
it has not been profitable to attempt to with 
draw the Jadders for use in other shafts. 

it is of importance that all mining ap 
pliances shall be so constructed as to elimi: 
nate the danger of accidents so far as pos 
sible. The use of round rungs in metal 
laddel's has heretofore been hazardous be 
cause of their tendency to turn and permit 
the foot of the user to slide off, 'ith great 
liability that he will fall and be injured. 
By the use of the right and left screw 
threads and the employment of bolts which 
are held against turning, this danger may 
be entirely eliminated. In assembling the 
ladder the left hand threaded end of the 
rung is placed at the left side, so that in 
turning up the rung it is turned outwardly 
or in the direction it will tend to turn as 
the foot of the user is applied to it. The 
rung being turned up tightly in assembling 
it cannot, of course, be turned by the foot 
of the user, but the pressure incident to use 
will tend to hold it tightly in place. 
In building up a ladder of two or more 

sections by the use of splice bars of such 
form that they have an interlocking en 
gagement with the side rails, and by se 
curing these splice bars by means of the 
rung bolts, the ladder is even stronger at 
the place where spliced than in other por 
tions, and economy of material is secured. 
The item of economy is also secured by the 
use of brace bars, as described, or at least, 
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a bar having in its outer face a recess for 
receiving the head of the attaching boit. 

I claim as my invention 
1. In a ladder, in combination, a pair of 

channeled side rails having bolt holes, rungs 
having their ends abutting against the inner 
faces of the rails and having oppositely 
threaded apertures in their ends, and bolts 
securing the rungs to the side rails, the 
heads of the bolts being polygonal and 
fitting within the channels of the rails. 

2. In a ladder, in colubination, a plurality of ladder sections, each section comprising 
a pair of channeled side rails, rungs having 
their ends abutting against the inner faces 
of the rails, and bolts securing the rails to 
the rungs the heads of the bolts being po 
lygonal and fitting within the channels of 
the rails; ahd splice bal's connecting the 
side rails of adjacent sections and being se 
cured thereto by means of bolts securing 
the rungs of each section, each splice las' 
having a longitudinal rib for entering the 
channels of the side rails to which it is 
applied and having a channel in its outer 
face for receiving the bolt-head. 

3. In a ladder, in combination, a pair of 
side rails having bolt holes, rungs having 
their ends abutting against the inner faces 
of the rails and laying oppositely threaded 
apertures in their ends, and bolts having 
polygonal heads for securing the rungs to 
the side rails, and a brace bar secured to the 
outer face of one of the side rails by one of 
the rung-securing bolts, such brace having 
a channel in its outer face for receiving the 
bolt-head. 

HENRY S. THOMPSON. 
Witnesses: 

LOUIS K. GILLSON, 
E. M. KLATCHER. 
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