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Application filed February 17, 1890, Serial No. 340,792, (No model.) 

To all, whom it may concern: 
Be it known that I, ISHAMRANDOLPH, a citi 

Zen of the United States, residing at Chicago, 
in the county of Cook and State of Illinois, 
have invented a new and useful Improve 
ment in Appliances for Operating Railroad 
Switches, Signals, and the Like, of which the 
following is a specification. 
My invention relates to an improved ap 

pliance which may be used with advantage 
in various connections for different purposes, 
but which I have devised especially for use 

signals, detector-rails, and the like. While 
the foregoing title, therefore, is selected for 
the sake of brevity and as indicating the pur 
pose for which my improvementis especially 
designed, it is not to be understood as indi 
Cating the only uses of which my improve 
ment is susceptible; nor do I wish to be un 
derstood as intending to limit it to such par 
ticular connection for its application. 
The construction in which my improved 

appliance consists involves, in its broadest 
sense, a cam-bar adapted to be reciprocated 
lengthwise and confined laterally, and which 
bar, by moving it longitudinally in either di 
rection through a predetermined distance, 
imparts motion to a crank or lever, which the 
bar at a given point disengages from the cam 
and locks, and the further movement of which 
bar in the same direction causes its cam to 
re-engage the crank or lever and move the 
latter until the play in that direction of the 
bar is completed. The movement of the cam 
bar in the opposite direction from that de 
scribed produces the same motions of the 
calm or lever, but in the opposite direction. 
For the sake of enabling my improvement 

to be clearly understood and of convenience 
in presenting it, I illustrate it in the accom 
panying drawings in its application to a rail 
road-switch and detector-bar and in connec 
tion with my improved railroad-switch appli 
ance for which Letters Patent of the United 
States No. 410,332 were granted me on the 
3d day of September, 1889. 
In the drawings, Figure 1 is a view in the 

nature of a diagram, showing my improve 
ment as operatively applied to a railroad de 
tector-bar and switch; Fig. 2, a section taken 

on the line 2 of Fig. 1, viewed in the direction 
of the arrow and enlarged; Fig. 3, a broken 
view in the direction of the arrow at 3 On 
Fig. 1 of the outer side of the rail and de 
tector-bar mechanism applied to it, being an 
enlarged representation over that in the first 
figure; Fig. 4, a plan view of my improved ap 
pliance, showing the cam-bar and leverin One 
of their extreme relative positions; Fig. 5, a 
similar view of the same, showing the cam 
bar and lever in their intermediate relative 
positions, wherein the lever is locked, and 
thereby, also, the detector-bar in its raised 
position; and Fig. 6, a plan sectional view of 
my improved appliance, showing the cam-bar 
and lever in the other of their extreme rela 
tive positions. 
My improved appliance A involves as the 

details of its construction a bed-plate A', 
having guides, preferably in the form of Or 
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dinary flanged guide-rollers r", in pairs at 
opposite sides of its center, preferably near 
the opposite ends of the bed-plate, as shown, 
a crank arm or lever B, imposed upon the 
bed-plate to extend crosswise thereof and full 
crumed thereto, as at ac, being provided at Or 
near the end adjacent to the side of the bed 
plate, having the guide r, with stops g and 
q', preferably in the form of flanged rollers, 
like the guide-rollers already described, and 
a bar C, having a tongue p, extending from 
the edge nearest the end of the lever B, pro 
vided with the stops, and notches O and O' in 
its edge at opposite sides of the tongue, the 
notches being sufficiently wide to admit the 
stops q and q and of a depth about corre 
sponding with the extent of the predeter 
mined movement of the lever B from its 
right-angular position with reference to the 
base A', the notches being preferably rounded 
at their bases to conform to the shape of the 
roller form of the said stops employed. The 
lever B may have a lateral branch n, with the 
end m or without the latter, or the branch in 
may be omitted and only the end in provided, 
the provision of both serving a minor pur 
pose, hereinafter described. The bar C is 
confined at its edges between the guides rat 
the one side and the guides r at the other. 
The device thus described may be placed 

in operative position at the side of a railroad 
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track E, preferably near the switch E, and at 
the outer side of the track. 
D is the detector mechanism, which may 

involve any ordinary or suitable construction, 
that shown comprising the well-known com 
bination formed of a series of brackets l, se 
cured at intervals, in the manner represented 
in Figs. 2 and 3, to the outer side of a rail n, 
each having pivoted to it near its base one 
end of a toggle-lever t, the other end being 
pivoted to the side of the detector-bark, and 
all the toggles being connected and operative 
together at their joints by a bar t, which 
may be termed the “draw-bar,' whereby move 
ment of the latter lengthwise a certain dis 
tance in either direction straightens all the 
toggles and lifts the detector-bar to extend 
above the rail v, and movement thereof be 
yond Such distance or in the opposite direc 
tion bends the toggles, and thereby lowers 
the detector-bar to its normal position. A 
bar i, pivotally secured at its center in hori 
Zontal position, as indicated in Fig. 1, forms 
a connecting medium between the draw-bar 
t" of the detector mechanism and the lever B, 
being connected from one end with the for 
mer through a rod i' at an eye ton the draw 
bar and with the latter through a rod i°. The 
connection of the rod i° with the lever B may 
be either at the end in or branch n, as will 
best serve convenience in the particular rela 
tive location of parts of the mechanism. 
Though my improved device may be ap 

plied to the switch E' by various means to 
render it operative in its purpose, I prefer to 
apply it through the medium of the appli 
ance F, for which Letters Patent have already 
been granted me, as aforesaid, and which, 
briefly described, involves the following con 
struction: Abed-plate v, supporting a horizon 
tally-reciprocating bar u', confined between 
guides u and u', the first-named carrying anti 
friction rollers bearing against the adjacent 
edge of the reciprocating bar, recessed as 
shown, and a toggle-lever G, having the arms 
S and Spivotally connected at one end with 
the bar 0' and joined at their other or free 
ends, provided with elongated slots, by a bar 
s', pivoted at its center to the bed-plate and 
engaging at its opposite ends through studs 
with the elongated slots in the ends of the 
toggle-bars. A connecting-bar H connects 
the toggle-lever device with the switch E'. 
With my improvement applied in the man 

ner thus described the bar v' of the device 
F may form a link connected by a suitable 
medium h' (rod, wire, cable, or the like) with 
a similar medium h, passed around a station 
ary pulley g beyond the appliance A, and 
connected at its ends with the lever system 
(not shown, but forming a well-known ar 
rangement for operating switches) at the op 
erating-station. 
The operation is then as follows: By pull 

ing upon the connecting medium h in the di 
rection indicated by the arrow in Fig. 1 the 
bar C (with the other parts of my improved 

device and of the mechanisms connected there 
with in the relative positions illustrated) is 
accordingly moved lengthwise, provided there 
be no car or train of cars on the rail v of the 
track E, though if there be a car or train of 
cars on the track the detector-bar k will be 
stopped against rising under the strain on 
the medium h, thereby also obstructing oper 
ation of the appliances F and A, the detector 
then exercising the function of a lock against 
throwing of the switch E'. If the conditions, 
however, permit the bar C to be moved as de 
scribed, the notch o' therein engaging with 
the stop q' on the crank or lever B, turns the 
latter on its pivot a until the said stop, owing 
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to the arc described by the lever B is moved 
out of the notch o', which, according to the 
relative arrangement of parts, takes place 
when the lever reaches a position at or about 
at a right angle to the base A'. This move: 
ment of the lever B turns the pivoted bar 
through the medium of the rod i, and through 
the rod i? pulls upon the draw-bart of the 
detector device D, straightening the toggles 
t, and thereby effecting the rise of the de 
tector-bark. The described movement of the 
bar C draws with it the bar v' of the device 
F, and through the toggle device G thereof 
and connecting-bar H throws the switch E'. 
As soon as the stop q' has left the notch o', 
the bar C, by continuing the pull upon it, con 
tinues to move in the same direction to com 
plete the throw of the switch without con 
tinuing the movement of the lever B, which 
is locked in its right-angular position referred 
to by the straight portions of the outer edge 
of the bar C at opposite sides of the notches 
o' and O moving against the stops q and g, 
which are then in line with the guides '', as 
shown in Fig. 5, and, since they in that posi 
tion, prevent the lever B from being turned 
by the strain upon it of the weight of the de 
tector-bark exerted through the mechanism 
connecting it with the lever B, the locking of 
the latter by its stops q and g being against 
the straight portions of the edge of the bar C, 
also locks the toggles t against bending or 
collapsing at their joints under the weight of 
the detector-bar, which is thus held in its 
raised position until the switch is almost half 
way thrown. On the tongue p coming in con 
tact with the stop g, since the tongue projects 
the required distance beyond the adjacent 
edge of the bar C, continuation of the longi 
tudinal movement of the latter turns the lever 
B until the stop q enters fully into the notcho, 
this turning of the lever effecting, through the 
bar and its connections and it, sufficient 
strain on the draw-bart' to cause it to bend 
the toggles t toward their opposite collapsed 
condition, (represented by dotted lines in Fig. 
3,) the weight of the detector-bar, after such 
bending of the toggles has once been started, 
assisting the continuation of their collapsion 
to lower the detector-bar to its normal posi 
tion, and thus reducing the strain required to 
be exerted on the initial switch-operatingle 
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versystem (hereinbefore referred to as not be 
ing shown) for effecting the complete throw 
of the Switch. 
To produce the throw of the switch E' in 

the opposite direction from that described, 
the necessary strain on the connecting me 
dium h has obviously to be exerted in the di 
rection contrary to that indicated by the ar 
row in Fig. 1, when the parts perform their 
functions in the manner explained, but in 
the contrary direction. 
As will be seen, the bar C, owing to its con 

struction and the manner of its operation, is 
in the nature of a cam-bar. 
What I claim as new, and desire to secure 

by Letters Patent, is 
1. In an appliance A, the combination of a 

cam-bar C, confined laterally and movable 
longitudinally between guides rand r", and a 
lever B, fulcrumed in place to extend across 
the cam-bar and provided at its end beyond 
the cam side of the bar C with stops q and 
q', engaging with the said side of the cam 
bar at opposite sides of the cam thereon and 
forming with the cam-bar a lock for the le 
wer against its movement in either direction, 
substantially as and for the purposes set forth. 

2. In an appliance A, the combination of a 
base A', a cam-bar C, confined laterally and 
movable longitudinally between guides rand 
ir', a lever B, fulcrumed toward one end to the 
base at one side of the cam-bar and extend 
ing at its opposite end beyond the cam-bar 
and there provided with stops q and q', bear 
ing against the cam side of the bar C at op 
posite sides of the cam thereon and forming 
with the cam-bar a lock for the lever against 
its movement in either direction, substan 
tially as and for the purposes set forth. 

3. In an appliance A, the combination of a 
base A', a cam-bar C, confined laterally and 
movable longitudinally between guides and 
'', and a lever B, provided with a branch in 
near its end in and fulcrumed near the said 
end to the base at one side of the cam-bar 
extending across the latter and provided at 
its opposite end with stops q and q', engag 
ing with the cam side of the bar C at oppo 

site sides of the cam thereon and forming 
with the cam-bar a lock for the lever against 
its movement in either direction, Substan 
tially as and for the purposes set forth. 

4. In an appliance A, the combination of a 
bar C, provided in one side with the notches 
o and 0 and the intermediate tongue p, and 
confined laterally and movable longitudinally 
between guides r and r", and a lever B, ful 
crumed in place to extend across the bar C 
and provided at its end adjacent to the 
notched side of the said bar with stops q and 
q', engaging with the said notched side of the 
bar C, substantially as and for the purposes 
set forth. 
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5. An appliance A, comprising, in combi 
nation, a base A', a bar C, confined laterally 
and movable longitudinally between guides 
r and r" on the base and provided in one side 
with notches o and o' and the intermediate 
tongue p, and a lever B, fulcrumed at one 
side of the bar C to the base, extending across 
the said bar and provided at its end adjacent 
to the notched side of the bar with stop-roll 
ers q and q', substantially as and for the pur 
poses set forth. 

6. In combination with a railroad-track hav 
ing a switch E' and a detector device D, an 
appliance A, comprising a base A, a bar C, 
confined laterally and movable longitudi 
nally between guides r and r" on the base, 
and provided in one side with notches O and 
o' and the intermediate tongue p, the said 
bar being connected from opposite ends, re 
spectively, with the switch and operating 
mechanism, and a lever B, fulcrumed at One 
side of the bar C to the base A' and con 
nected with the detector device and extend 
ing across the said bar and provided at its 
end adjacent to the notched side of the bar 
with stop-rollers q and q', the whole being 
constructed and arranged to operate Sub 
stantially as described. 

ISHAM RANDOLPH. 
In presence of - 

J. W. DYRENFORTH, 
M. J. FROST. 
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