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BENJAMIN KIENHOLZ, OF HALLOCK, MINNESOTA. 

ELEVATED RAILVWAY. 

SeeCIFICATION forming part of Letters Patent No. 666,058, dated January 15, 1901. 
Application filed April 16, 1900, Serial No. 13,116. (No model.) 

To all, whom, it may concern: 
Beit known that I, BENJAMIN EXIENHOLZ, a 

citizen of the United States, residing at Hall 
lock, in the county of Kittson and State of 
Minnesota, have invented a new and useful 
Elevated Railway, of which the following is a 
specification. 
This invention relates to railways in gen 

eral, and more particularly to elevated rail 
ways, and it has specific reference to elevated 
railways in which the car runs upon a céntral 
upper rail and lower laterally-spaced rails, 
the car having a passage through its center 
to permit the supporting mechanism of the 
upper rail to pass. 
One object of the invention is to provide a 

rigid elevated structure and one that is dura 
hle and at the same time comparatively cheap, 
a further object being to provide a simple 
and efficient form of switch and also to pro 
vide a form of crossing which may be rotated 
from one position to another to accommodate 
the trains of crossing trackways and to per 
mit shifting of cars from one to another of 
crossing track ways. 
Additional objects of the invention will be 

apparent from the following description. 
In the drawings forming a portion of this 

specification, and in which like numerals of 
reference indicate similar parts in the several 
views, Figure 1 is a front view of a support 
ing-post and the hanging and supporting ar 
rangement carried thereby, a car being shown 
in end elevation and the track and suspen 
sion-cable being shown in transverse section. 
Fig. 2 is a side elevation of a portion of a 
trackway and a car thereon, portions being 
broken away to permit a large scale. Fig. 3 
is a view partly in side elevation and partly 
in section and showing a crossing-switch in 
its operative relation to the main track Way, 
parts of the posts being broken away. Fig. 
4 is a diagram showing the ends of the four 
rails at a crossing and illustrating the man 
ner in which the switch-rail coöperates with 
the crossing tracks alternately. Fig. 5 is a 
longitudinal section of one end of the rail 
supporting bench and an adjacent portion of 
a post adjacent to the pivot-post of the Cross 
over-switch and showing the arrangement 
of the locking-bolt for holding the switch in 

proper elevation. 

operative position. Fig. 6 is a top plan view 
of the locking-bolt. Fig. 7 is a longitudinal 
section of a portion of one end of the upper 
rail and showing the locking-bolt therein and 
the engagement of its operating mechanism. 
Fig. 8 is a side elevation of a pivoted switch 
section of the railway, the lower portions of 
the posts being shown as broken away. Fig. 
9 is a diagram showing the method of opera 
tion of the pivoted switch-section to throw 
either of two rails into operative relation 
with a third rail. Fig. 10 is an elevation 
showing the truck that supports and carries 
the free end of the switch-section shown in 
Fig. 8 of the drawings. Fig. 11 is a detail 
section taken longitudinally of the rail-sup 
porting bench and illustrating the method 
of taking up the stretch of the suspension 
cables. 

Referring now to the drawings, the present 
railway is supported upon posts 20, which are 
preferably tubular and are set firmly in the 
ground and with their upper ends at the 

In the upper ends of the 
posts and in the direction of the line of posts 
are formed slots 21, in which the upper rail 
of the structure is seated. This upper rail 
consists of a lower cross-sectionally-curvi 
linear portion 22, having oppositely and hori 
zontally disposed flanges, the curvilinear por 
tion extending downwardly from the flanges 
and lying in the slots of the posts, while the 
flanges lie upon the upper ends of the posts. 
The upper section of the upper rail, as shown 
at 24, is similar in form to the lower section 
and has its curvilinear portion disposed up 
wardly to form the tread of the rail, while 
the flanges thereof lie upon the flanges of 
the lower section. 
The lower rails, which lie at the ends of the 

base of an imaginary triangle having the 
upper rail at its apex, are carried by a bench 
26, comprising downwardly-diverging sides 
27 and 28, the lower edges of which are bent. 
outwardly to lie in a common horizontal plane, 
while the upper edges of the sides meet at a 
ridge 29. These sides are cut away, as shown 
at 29', to lighten the structure, the portions 
between the cut-away parts giving sufficient 
strength. 
The bench 26 is made in sections to lie be 
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per ends of such rods, by tie-rods 39 and 40. 

g 

tween the posts 20, and the ends of the sec 
tions are shaped to fit snugly against the 
curvilinear sides of the posts and rest upon 
the heads of bolts 30, which are passed trans 
versely through the posts and act to secure 
the upper ends of stay-rods 31 to the posts, 
the lower ends of the rods being anchored in 
the earth in any suitable and well-known 
manner. The stay-rods are each formed in 
two sections, having their mutually adjacent 
ends threaded, and with these threads are en 
gaged turnbuckles 32, through the medium 
of which the rods may be put under tension 
to hold the posts firmly against lateral move 
ment. Pins 33' are passed through the posts 
directly above the bench and prevent up 
ward displacement of the bench. In addi 
tion to these supports lugs may be formed 
upon or secured to the post 20 to receive pres 
sure of the bench. 

sections and suitably spaced are plates 34, 
having openings therein which are disposed 
to register with sleeves 35, formed upon the 
bench-sections. Through these sleeves and 
the perforations of the plates are disposed the 
lower threaded ends of supporting-rods 36 
and 37, disposed in pairs, a rod 36 engaging 
the perforation at one end of a plate, while a 
corresponding rod 37 engages the perforation 
at the other end of the plate. The rods 36 
and 37 of each pair are crossed, as shown, and 
their upper ends are engaged with the flanges 
of the upper rail either by means of bolts 
passed through their laterally-turned ends or 
in any other suitable manner. 
The rods 36 and 37 are of sufficient rigidity 

to sustain the upper rail from the bench, and 
in order to prevent depression of the bench 
at the location of the cross-plates 34 the plates 
nearest to the posts are tied to the posts, at 
the tops of the latter, by means of tie-rods 39 
and 40, the upper ends of which are engaged 
with the lower member of the upper rail ad 
jacent to the posts, while their lower ends are 
passed through the chair, at the slanting sides 
of the latter. The rods 39 and 40 are dis 
posed in pairs, and the lower ends of each pair 
of rods are held in place by a common bolt 
50, engaged with the eyes in the lower ends 
of the rods, the rods being held properly 
spaced by a sleeve 41, through which the bolt 
is passed. 

Beginning at the left-hand post in Fig. 2. 
and moving in the direction of the right-hand 
post, the bench at the lower ends of the first 
rods 36 and 37 is connected with the upper 
rail adjacent the left-hand post, while the 
same point of the bench is connected with the 
upper ends of the next pair of rods 36 and 37, 
or rather to the upper rail adjacent the up 

A third pair of tie-rods connect the upper rail 
bench adjacent the third supporting-rods, 
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out the interspace between the posts and is 
continued throughout the entire system and 
between all of the posts, the result being a 
truss connection. In addition to this truss 
construction I desire to employ a suspension 
cable 44, which is passed through openings 
45 at the upper ends of the posts, and mid 
way of the posts this suspension-cable is con 
nected with the rail-supporting bench. 
As a means for connecting the suspension 

cable with the bench a plurality of triangular 
hangers are employed, each of these hangers 
consisting of a rod or bar 48, bent into trian 
gular form and having its ends welded and 
lying with its base uppermost, while the lower 
end incloses the ridge of the bench, the bar 
at the apex of the triangle passing below the 
ridge. A number of these triangular frames 
are employed in a group, and they are con 
nected together by a plate 49, disposed upon 
the upper most portions of their bases and 
connected to such bases by ears 51, formed 
upon the plate and bent around the bars. The 
bars are thus held from movement either to 
ward or away from each other, and the sus 
pension-cable is passed through the frames 
formed by the bars, and it lies against the in 
ner sides of the bases of the bars and between 
the ears of the plate 49. A wedge 52 is driven 
between the lower face of the ridge of the 
bench and the lower end of each of the tri 
angular frames or hangers, and by driving 
these wedges in Wardly the hangers are drawn 
downwardly, or rather the bench is forced 
upwardly, to compensate for stretching of the 
suspension-cable. 
With the above explanation it will be seen 

that there is provided a track way supported 
upon posts in part and in part Suspended 
there from and that in combination there with 
there is a truss arrangement, all of which acts 
to provide an extremely strong and efficient 
structure. In establishing a system of this 
nature it is of course essential that means be 
provided for the crossing of one track in the 
plane of another, and for this purpose I have 
designed a turn-table arrangement compris 
ing upper and lower rails constructed and ar 
ranged in the same manner as are the corre 
sponding fixed rails and which turn-table rails 
are adapted to be moved into operative rela 
tion to the rails of the intersecting trackways 
alternately. 

Referring particularly to Figs. 3, 4, and 5, 
wherein the turn-table is shown, the end posts 
of the system at the sides of the crossing are 
constructed in the same manner as above de 
scribed, the upper and lower rails projecting 
slightly therebeyond. The track at the upper 
part of the table is mounted in a groove in the 
upper end of a pivot-post 54, which is rotatably 
mounted in a socket 55, and the lower rails are 
carried by a bench 56, the same in all respects 

adjacent the second supporting-rods with the to that above described, with the exception 
- that at each end thereof is arranged a sliding 

and this arrangement is continued through bolt 56', mounted upon a plate 57, secured 
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within the inclosure of the bench, and which tral point of the upper rail 68, from which bolt is adapted to be projected into engage- point are suspended hanger-rods 71, which 
ment with a slot in the adjacent face of the | are engaged at their lower ends with the 
adjacent post 20. The bench, which projects 
slightly beyond each of the posts 20, is cut to 
receive the similarly-cut ends of the bench 56 
and support the latter when in operative en 
gagement there with. Similar bolts are slid 
ably disposed within the inclosure of the up 
per rail, which latter has its under side cut 
away at its ends to receive the corresponding 
ends of the upper rails which project beyond 
the adjacent end posts 20. 
To sustain the structure of the turn-table, 

batter-posts 57 rest with their lower ends upon 
the bench 56 adjacent the pivoted post, while 
tie-rods 58 connect the ends of the bench 56 
with the upper rail adjacent the upper end of 
the pivoted post. The outer ends of the bat 
ter-posts and tie-rods, at the ends of the table 
and at each side thereof, are connected by in 
clined braces 59'. - 
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In order to operate the bolts, those at one 
end of the table are connected by a vertical 
rod 60, the ends of which are slidably dis 
posed in slots in the lower section of the up 
per rail and in the bench, while the bolts at 
the other end are connected by a toggle-lever 
comprising links 61 and 62, the outer ends of 
which are slidably engaged with the bolts, 
while their mutually adjacent ends are slid 
ably connected. Between its ends each link 
is pivoted to a support 63, fixed to the adja 
cent elements of the bridgework, and with the 
pivot that slidably connects the ends of the 
links is connected a reciprocatory rod 64, lead 
ing to a hand-lever 65, pivoted to the central 
or pivoted post. This rod 64 extends entirely 
through the post, and to its opposite end are 
connected two connecting-rods that lead to 
the bar or rod 60. Thus as the lever 65 is 
operated in one direction it will draw all of 
the bolts simultaneously, and when it is moved 
in the opposite direction it will press them 
home. The bolts have the usual springs for 
holding them yieldably in their engaging po 
sition. Thus by operating the lever 65 the 
bolts may be disengaged, and the turn-table 
may be then rotated to cause its rails to a line 
with whatever of the rails of the crossing may 
be desired, and when desired the bolts may 
be again withdrawn and the table returned to 
its former position. 

In Figs. 8, 9, and 10 of the drawings there 
is shown a form of switch wherein a section 
of the entire trackway, including both upper 
and lower rails, is moved pivotally to commu 
nicate these movable rails with either of two 
diverging sets of rails. In this construction 
a bench-section 65' has rails 66 thereon, and 
arranged thereabove is a top rail 68, corre 
sponding in arrangement to the rails above 
described. The top rail is connected with the 

i 

bench in the same manner as rods 36 and 37. 
Hangers 72, similar to hangers 48, are en 
gaged with the bench 65, and through these 
hangers is passed a cable 73, the ends of which 
are taken upwardly and connected with the 
posts 69. The bench and top rail are con 
nected at one end pivotally with the adjacent 
post 20 through the medium of a pintle 74, 
engaged with perforations in the rail and 
hanger and in ears 75 upon the post. The 
bench at the of posite end is mounted upon a 
truck 76, having wheels 76', which engage and 
are adapted to run upon a track 65", mounted 
upon a suitable framework 77. 

Locking-bolts are slidably engaged with the 
upper rail and with the bench and are adapted 
to enter openings in the adjacent post 20, it 
being of course understood that there are two 
of these latch-posts 20, corresponding to the 
two rails 78 and 79. (Shown in Fig. 9.) These 
bolts are operated by pivoted levers 80, the 
free ends of which are slidably connected by 
a pin 81, operating in slots of the ends, and 
with this pin is pivotally connected one end 
of an operating hand-lever 83, which when 
operated seats and withdraws the bolts. 
The car that is employed in connection with 

this trackway has a central longitudinal and 
covered passage opening through its ends and 
through its bottom, so as to receive in such 
passage the trackway. The car has trucks, 
comprising beams 84, having vertical guide 
rods, which engage guide-openings 85 in the 
bolsters S6, mounted upon the car. Helical 
springs 87 below the car rest with their ends 
against the bolster and truck-beam and ab 
sorb the jar. The wheels S8 of these trucks 
rest upon the lower track-rails. Hangers 90, 
comprising downwardly-diverging members, 
are provided for the car and straddle the up 
per track. At the upper ends of the mem 
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bers of the hangers are journaled supporting 
wheels 91, which engage the upper track, the 
lower ends of the hangers being bent rear 
wardly and taken beneath the car and at 
tached at their extrenities to the under side 
thereof. The hangers are of spring material, 
and between them and the bottom of the car, 
at the ends of the latter, there are disposed 
helical springs 92, so that the wheels 91 are 
yieldably held. The upper ends of the hang 
ers are connected with the ends of the car by 
hinge-plates 92', about the pintles of which 
are coiled springs 93, which act to hold the 
wheels 91 against the upper track. With 
this construction it will be seen that the car 
is supported above the surface of the earth 
in a simple and advantageous manner, while 
the structure is extremely strong and can 
thus withstand great strain. Furthermore, 

bench, at the ends thereof, by upwardly-con- it is impossible for the car to leave the tracks. 
Any suitable power may be employed for 

operating the car or cars, and the cars may 
verging posts 69, and batter-posts 70 connect 
the lower ends of the posts 69 with the cen 
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have any general structure desired, and va 
rious modifications may be made and changes 
in materials and proportions may be made 
without departing from the spirit of the in 
vention." 
What is claimed is 
1. In an elevated railway, the combination 

with spaced supporting-posts, of bench-sec 
tions mounted upon the posts and projecting 
inwardly therebeyond, rails mounted upon 
the bench-sections at both sides of the posts, 
and a movable bench-section disposed be 
tween the spaced posts and adapted to rest 
upon the projecting ends of the adjacent 
bench-sections said movable section having 
rails mounted thereon for a linement with the 
rails of the fixed bench-sections. 

2. An elevated railway comprising posts 
having grooves in their upper ends, an upper 
rail having a downwardly-extending portion 
engaged with the grooves of the posts and 
having lateral flanges lying upon the upper 
ends of the posts, said rail having also an 
upwardly-extending tread portion, lower rails 
arranged on both sides of the posts and con 
nected there with, truss connections between 
the lower rails and the upper rail, and a sus 
pension-cable passed through the upper por 
tions of the posts and connected with the 
lower rails between the posts. 

3. An elevated railway comprising support 
-ing-posts, a rail upon the upper ends of the 
posts, a bench supported upon the posts be 
low the rail, additional rails secured to the 
bench at both sides of the posts, said bench 
having openings therein, truss connections 
between the bench and the upper rail, hang 
ers removably engaged with the bench for ad 
justment with respect thereto and a suspen 
sion-cable passed through the posts and con 
nected with the hangers. 

4. An elevated railway comprising a series 
of supporting-posts, a rail mounted upon the 
posts, a bench supported by the posts below 
the rail, additional rails upon the bench, truss 
connections between the bench and the upper 
rail, hangers removably engaged with the 
bench for adjustment longitudinally thereof 
and a suspension-cable passed through the 
posts and connected to the hangers betwee 
the posts. 

5. An elevated railway comprising support 
ing-posts, a rail mounted upon the posts, a 
bench supported by the posts below the rail, 
additional rails mounted upon the bench, 
hangers connected with the bench and com 
prising each a bight lying below the bench 
and a bight lying above the bench, a suspen 
sion-cable passed through the upper bights 
of the hangers and connected with the posts 
and a wedge disposed between the lower bight 
and the adjacent face of the bench, whereby 
when the wedge is driven inwardly, the bench 
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will be raised with respect to the suspension 
cable. 

6. An elevated railway comprising support 
ing-posts, a rail disposed upon the upper ends 
of the posts, a bench secured to the posts be 
low the rail, said bench comprising down 
wardly-diverging sides and outwardly-di 
rected flanges at the lower edges of the sides, 
additional rails secured upon the flanges of 
the bench, the sides of the bench terminating 
in a ridge at their upper edges, hangers 
passed through one side of the bench, then 
under the ridge and upwardly through the 
opposite side, suspension - cables engaged 
with the hangers and the posts, and wedges 
driven between the hangers and the under 
sides of the ridge to raise the bench with re 
spect to the cable. 

7. An elevated railway comprising support 
ing-posts having grooved upper ends, a rail 
having a depending portion engaged with the 
grooves and flanges lying upon the ends of 
the posts, said rail having also an upwardly 
directed tread, a bench secured to the posts 
below the rail and comprising downwardly 
diverging sides terminating in outwardly-di 
rected flanges the upper edges of the sides 
meeting in a ridge, supporting truss-bars con 
necting the flanges of the upper rail with the 
flanges of the bench, tie-rods connecting the 
bench with the depending portion of the up 
per rail, hangers engaged with the bench and 
comprising loops which lie transversely of 
and beneath the ridge of the bench, a wedge 
engaged with the loop of each hanger and 
with the underface of the ridge of the bench, 
and a suspension - cable engaged with the 
posts and with the hangers. 

8. An elevated railway comprising fixed 
rails and a turn-table in operative relation 
thereto, said turn-table comprising a rotata 
ble post having upper and lower rails mount 
ed thereon for bodily movement with the 
post into and out of coöperative relation to 
the corresponding fixed rails, truss connec 
tions between the upper and lower rails of 
the table, latch-bolts carried by the table for 
engagement with the adjacent supporting 
posts of the fixed rails, a bar connecting the 
bolts at one end of the table, pivoted levers 
engaged with the bolts at the opposite end 
and having their mutually-adjacent ends 
connected by a slidable pivot, a rod connect 
ing said pivot with the bar of the opposite 
bolts and a lever for reciprocating the bar to 
operate the bolts. 

In testimony that I claim the foregoing as 
my own I have hereto affixed my signature in 
the presence of two witnesses. 

BENJAMIN KIENHOLZ. 
Witnesses: 

ELMER. C. YETTER, 
CHAS. I. MooRE. 
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