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My invention more particularly described 
relates to the control of traffic cars, provided 
with speed regulating devices, motol's or 
brakes, from a control point or control 
points by means of a pilot mechanism, or 
pilot as it is hereinafter called, which is tem 
porarily attached to the traffic car to move 
there with, and which is provided with means 
under the control of an operator at the con 
trol point for affecting or controlling the 
speed regulating means of the car. The in 
vention has been designed more particular 
ly for use in connection with car classifica 
tion yards and will be hereinafter more spe 
cifically described in relation thereto, though 
as will appear from what follows, in its 
roader aspect it is applicable to a variety 

of other more or less similar uses. 
A car classification yard such as that in 

connection with which my invention will be 
described, has for its purpose to receive in 
coming trains of freight or other traffic cars 
and redistribute them in trains or on branch 
tracks in accordance with their further des 
tinations. In its simplest form, and in the 
xample hereinafter considered, such a yard 
comprises a main track leading over a 
“hump' or elevation and provided at or near 
the bottom of the incline from the elevation 
with a succession of branch tracks connected 
to the main track by Switches controlled by 
hand or from a switching tower. In Opera 
tion a train of cars to be classified or grouped 
upon the branch tracks is pushed over the 
apex of the hump and as each car or “cut” 
of cars reaches the downward incline it is 
uncoupled from the train and permitted to 
descend the incline by gravity and Switched 
on to the proper branch. It has been neces 
sary heretofore to employ a considerable 
number of brakemen in such a classification 
yard, one or more being sent on each cal' or 
“cut” of cars to apply the hand brakes there 
on so that it may be stopped at the desired 
point on the branch line to which it has been 
switched. The employment of a large num 
ber of brakemen for this purpose is expen 
sive, and the practice of controlling the car: 
by hand brakes results in frequent injury 
and loss of life to the brakemen who ride 
the cal's. 
My invention has specifically in view dis 

pensing with the services of these brakenen 
and controlling the speed of the individual 
cars or “cuts' of cars from a suitable tower 
or control station or control points by a rel 

atively Small number of operatives stationed 
outside of the cars or “cuts of cars. For 
this purpose I provide a suitable number of 
pilot cars or mechanisms, one of which is at 
tached to each traffic car or “cut” of cars 
before it starts upon its descent on the in 
cline of the main line. Each pilot is pro 
vided with means for governing the speed 
controlling means of the traffic car to which 
it is attached, preferably by means of the 
brakes thereof, and the means on the pilot 
for controlling the speed of the associated 
traffic car is under the complete control of 
the operator at the control point. In case 
the control is by means of the brakes of the 
traffic car, as in the exemplification of the 
invention hereinafter described, the operator 
can apply or release the brakes of the traffic 
car at will by operating the control mecha 
nism on the pilot attached thereto. Thus 
the pilot, under the control of the operator, 
takes the place of the brakeman, so apply 
ing the brakes as the car descends that it will 
come to rest at the desired point. A single 
operator located at a central control tower 
or station, with the proper number of pilots, 
can take the place of a large number of 
brakemen. In case the traffic car is provided 
with motor mechanism the latter may be un 
der the control of the operator through suit 
able devices on the pilot, the construction 
being correspondingly modified from that 
hereinafter described. 
My invention is not dependent upon the 

employment of gravity to furi,ish the mo 
tive power for the cars being classified, and 
indeed, as above suggested, it may be used 
for other purposes than that of car classi 
fication, where it is desirable to control the 
motion of a car of any kind from a station 
located otherwise than on the car. 
In the preferred form of the invention 

hereinafter described in detail, control of 
the speed of the traffic car is effected through 
the air brakes thereof, the air line of the 
traffic car being connected, by a coupling 
device, to an air system on the pilot by 
which air may be Supplied to the air brake 
system on the car or released therefrom. 

Obviously, however, the brakes might be 
operated by other than pneumatic means, 
though it is desirable that the invention be 
applicable to traffic cars without modifica 
tion of the latter, and the specific embodi 
ment of the invention disclosed has this ad 
vantage. 
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In the exemplifications of the invention 
herein given I have shown and described 
an electric system for controlling and oper 
atting the various instrumentalities on the 
pilot, and such a system is advantageous 
because of its flexibility; but it will be un 
derstood that in the broader aspect of the 
invention other than electric means may be 
employed for this purpose such as pneu 
matic or mechanical means or such means 
may be in part electric 2nd in part pneu 
1natic or mechanical. . 

In the present exemplification of the in 
vention I have also shown and described the 
pilot as havig its own independent notor 
and brake mechanism automatically. So con 
trolled as to synchronize the speed of the 
pilot with the speed of the traffic car to 
which it is attached. But it will be under. 
stood that such an arrangement of the pilok 
is not essential to an embodiment of the 
broader phases of the invention, as the pilot 
hay be mechanically attached to the traffic 
car in such a way that it will be moyed 
along with the latter dring the period 
while the traffic car is inder the control of 
the controlling mechanism of the pilot-or 
until the traffic car has been brought to rest 
at the desired point, if it should prove de 
sirable to follow this plan of operation. 
Obviously, where the movement of the traf 
fic car is effected by gravitation, gravitation 
may also be thus relied upon for producing 
the movement of the pilot, thus dispensing 
with independent motor driving mechanism 
on the pilot. Although the pilot is illus 
trated and described herein as traveling }). 
on its own rails, it will be understood that, 
without departing from the spirit of the 
invention, the pilot may, if desired, he air 
j'anged to travel upon the traffic car rails 
and to be switched there from onto a return 
track at any desired point; or, if desired, 
may be arranged to be suitably stipported 
upon the trafic car itself and detached 
there from when it has served its pirpose in 
coinnection with he control of the trafic 
(i. 

it will also be understood that the com 
prehensive car control system herein dis 
closed comprises variotis features that may, 
if desired, be utilized separately to secute 
certain of the advantages that inhere in the 
use of the system as a whole. For example, 
the devices on each pilot for controlling the 
speed of the associated car may be directly 
controlled by an operator individual to each 
pilot and accommodated thereon, instead of 
indirectly through the medium of circuits 
or operating connections extending to an 
operator station at a central controlling 
point. In such a case the central control 
feature is not a tilized, but the feature o 
control by operators stationed elsewhere 
than on the trafic cars is retained, ind the 

a 1,609, 12. 

attendant advantage of safer operation is 
secured. 
In the drawings Fig. 1 is a plan or layout 

of a classification yard in simple form to 
which my invention has been applied: Fig. 
1" a plan of a cross-over from one main dis 
tributing track to another; Fig. 2 a vertical 
section of the arrangement shown in Fig. 1: 
Fig. 3 an end elevation of a freight car and 
of a pilot attached thereto, certain parts 
being shown in vertical transverse section: 
Fig. 4 a side elevation of the front end of 
a freight car and a pilot attached thereto; 
Fig. 5 a side elevation on an enlarged scale 
of a pilot seen from the side opposite that 
of Fig. 4: Fig. 6 is a side elevation of the 
same on a similar Scale, viewed from the 
same side as Fig. 4, parts being shown in 
vertical section: Fig. 7 a top plan of the 
pilot, parts being, shown in section: Fig. 8 
a side elevation of a detail, parts being 
shown in vertical section: Fig. 9 a trans 
verse vertical section on an enlarged scale 
on the plane of line 9-9, Fig. 7: Fig. 10 
a similar section on the line 10-10 of Fig. 

looking in the direction of the arrows: 
Fig. 11 a side elevation partly in section of 
a detail: Fig. 12. a veutical transverse section 
on the line 12-12 of Fig. 7: Fig. 13 a side 
elevation on an enlarged scale, of a detail, 
parts being shown in section; Fig. 14 a 
vertical section of said detail on the line 
14-14 of Fig. 13; Fig. 15 a vertical Section 
of a detail on an enlarged scale on the line 
15-15 of Fig. 14: Fig.16 a vertical section 
on the line 16-16 of Fig. 17 looking in the 
direction of the arrows, showing the con 
struction of the coupler: Fig. 17 a plan of 
the same, parts being shown in horizontal 
section; Fig. 18 a vertical section on the line 
18-18 of Fig. 17, looking in the direction 
of the arrows: Fig. 19 a vestical section 
on a broken line 19-19 of Fig. 16 looking 
in the direction of the arrows: Fig. 20 a. 
side elevation in detail of the pilot coupling: 
Fig. 21 an elevation of the same, with the 
traffic car couplei applied theroti) in the po 
sition for coupling: Fig. 22 an elevation 
similar to Fig.21 but showing the parts in 
coupled position: Figs. 23, 23 and 24 poi'. 
spective views of details: Fig. 25 a side ele 
vation showing the pilot coupler and the 
traffic car coupler just after being kicked-off, 
the pilot car coupler being partly in section 
Fig. 26 a side elevation of a detail partly 
broken away; Fig. 27 a horizonial section 
of the same on the line 27-27 of Fig. 26: 
Fig. 28 a vertical section of the same on 
the line 28-28 of Fig. 26 looking in the li 
rection of the arrows: Fig. 29 a perspective 
of an element of the same detail: Figs. 3?) -- 

and 31 side elevations of the same detail 
showing the parts in different positions: 
Fig. 32 a fragmentary view of a portion of 
the device shown in Figs, 30, 31 in similar 
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elevation but with the parts in a different 
position; Fig. 33, a vertical section on an 
enlarged Scale of a portion of the same ap 
paratus viewed from the side opposite to 
that of Fig. 32: Fig. 34 an end elevation 
of said apparatus looking in the direction 
of the arrows in Fig. 31; Fig. 35 a perspec 
tive of the operator’s key block: Fig. 36 a 
transverse vertical section of the same on 
an enlarged scale: Fig. 37 a side elevation 
of the synchronizing arm and switch. Fig. 
38 a detail of the synchronizing arm on the 
line 38-38 of Fig. 37: Fig. 39 a schematic 
diagram of the circuits and electro-magnetic 
mechanism of the preferred form of the in 
vention with certain of the mechanically as 
sociated parts: Fig. 39 a schematic circuit 
diagram of a simplified form of the system: 
Fig. 39 the general plan of the energizing 
and controlling conductors with which the 
moving pilots cooperate in the preferred 
form of the invention: Fig. 390 a modified 
arrangement of the controlling conductors; 
Fig. 39d another modification of the system 
of energizing and controlling conductors; 
and Fig. 399 a schematic diagram of the cir. 
cuits in a somewhat modified form. Each 
part is identified by the same reference 
character wherever it occurs in the Several 
views. 
The layout of a classification yard in a sim 

plified form to which my invention is ap 
plied, may be understood by reference to 
Figs. 1 and 2 of the drawings. A main 
track 40 extends down a slight incline, as 
shown in Fig. 2, a number of branches 41 

5 5 
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being connected thereto by switches con 
trolled by hand or from a switching tower. 
A train of cars to be classified for further 
destination or disposition is pushed over 
the top of the incline, the cars being released 
one at a time or in “cuts’ of several cars, 
and switched to the proper branch track as 
heretofore described. In applying the pres 
ent form of my invention to the classification 
yard the main track is parallelled by a track 
42 on which the pilot cars run. Preferably 
the track for the pilot cars is in the form of 
a loop so that each pilot car, after being re 
leased from a traffic car may be returned to 
starting position without reversal. 
In the layout shown in Fig. 1, track 42 in 

cludes a bend 43 beyond the switching points 
44, 45, 46 for the traffic cars and a loop 47 
at the top of the hump. A number of branch 
tracks 48 extend through the headhouse 49 
for storage, inspection or repair of the pilot 
cars, and from which the pilot cars may be 
sent to the service house 50. Ordinarily he 
pilot cars return directly to the service horse 
50 over a through track of the upper loop 47, 
and are sent to the headhouse 49 only as oc 
casion requires. In the drawing 51 desig 
nates each of the pilot cars of which I have 
shown a number in storage, one in the serv 

the rails for the traffic cars. 

ice house, one on its way to be coupled to a 
traffic car 52, two coupled to traffic cars 52 
On the descent of the main track and one just 
released from a traffic car which has entered 
a branch track, the last mentioned pilot cal' 
having started around the lower bend on its 
return to the headhouse. The arrows in Fig. 
1 show the direction of travel of the cal's. 

Preferably, though not necessarily, the 
pilot cars are attached to the front ends of 
the traffic cars and they are so shown in the 
exemplification of the invention. It is also 
deemed advisable, though not essential, to 
mount the pilot cars on a single rail above 

In Fig. 3 I have 
shown the single rail 53 mounted on arms 54 
extending from posts 55 arranged at suitable 
intervals along the track. Brackets 56 on 

80 

arms 54 support a housing or weather shield 
57. which covers the pilot car track at all 
points and protects the cars thereon. A 
steadying rail 58 is also carried by the brack 
ets to maintain the cars in position (see Figs. 
3 and 9). 

In the example of the invention chosen the 
framework of the pilot car comprises side 
l'ails 127, 128, an upper central tubular beam 
129 and transverse yokes 130, 131, 132, 133, 
the latter connecting the longitudinal mem. 
bers, 127. 128 and 129 (see Figs. 6, 7 and 9). 
The intermediate yokes 131, 132 are recessed 
at 134 and bored at 135 to form bearings for 
the shafts 136, 137 of the respective traction 
wheels 138, 139. Yokes 131, 132 are further 
provided at their respective upper ends with 
pairs of arbors 140,141, on which are jour 
naled antifriction rollers 142, 143 which en 
gage the steadying rail 58, above mentioned, 
to maintain the car in upright position. 
The car is preferably driven by an electric 

motor 144 of suitable design, which is con 
nected to and drives both traction wheels. 
The motor shaft 145 is provided with a 
Sprocket 146 connected by chains 147, 148 re 
spectively to said traction wheels. The shaft 
of wheel 138 has a friction sheave 149 keyed 
thereon which receives a brake band 150 (see 
Figs. 5, 7 and 12). The ends of the band 
are Secured to a lever 151 keyed on shaft 
152, the latter being mounted in a bearing 
153, rising from plate 154 bolted to the side 
rails of the pilot. (See Figs. 5, 6, 7 and 10.) 
An arm 155 on said shaft extends between 

the antifriction rolls 156 on the movable core 
157 of the solenoid 158 (see Fig. 6), so that 
by energizing the solenoid (by connections 
to be described later) shaft 152 is turned 
thus applying the brake band to the friction 
sheave. A coiled spring 159 on shaft 152 
normally holds the brake in released posi 
tion. Obviously, by properly operating the 
motor and brake of the pilot the speed of the 
latter may be controlled to a nicely. 

In the preferred embodiment of the inven 
tion Specifically disclosed herein, the means 
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for controlling the air brakes of the traffic 
cal comprise a tank containing a supply of 
compressed air mounted on the pilot and a 
flexible connection and coupling member for 
coupling the air supply on the pilot to the 
ordinary air coupling of the traffic car, 
valves being provided on the pilot for admit 
ting air from the supply thereon to the air 
brake system of the traffic car and for re 
leasing air from the latter. By certain op 
erating connections to be described later these 
valves are under the control of the Operator 
during the time that the pilot is attached to 
the traffic car, so that he may Operate the 
valves and so regulate the speed of the traffic 
car during its descent of the incline that it 
will enter the proper switch at the required 
speed to bring it to a stand-still at the de 
sired point. The only connection between 
the pilot and the traffic car is the air cou 
pling to which reference has just been made 
and herefore it is necessary that the pilot, 
during the joint operation with the traffic 
car, move substantially at the same speed 
there with. Provision must also be made for 
returning the pilot either to the point where 
it may be again coupled with a traffic car Or 
to some storage point where it will be con 
venient and available for movement to the 
coupling point. In the preferred embodi 
ment of the invention, I have provided auto 
matic means for controlling the notor and 
brake of the pilot in accordance with the 
relative position of the pilot and traffic cal' 
during the time the cars are coupled together 
so that the pilot maintains Substantially.the 
same position relative to the traffic car. 
disclose hereinafter alternative arrangements 
or systems for returning the pilot to the 
initial position or to storage from which it 
may be sent to initial position after the 
pilot is detached from the traffic car. In 
the preferred arrangement, the kick-off, or 
release of the pilot from the traffic car is 
accompanied or followed innmediately and 
automatically by a continuous energization 
of the motor for a certain space, after which 
the operator's key, theretofore employed for 
controlling the valves in the air brake sys 
tem, is automatically connected with the mo 
tor and brake controlling devices, so that 
thereafter the operator may control the 
movement of the pilot car. In the alterna 
tive construction, after the release of the 
pilot from the traffic car. by the kick-off op 
eration, the operator's key has no further 
control either over the valves of the air 
brake system or over the pilot car motor and 
brake controlling devices, the kick-off being 
following by a continuous energization of 
the motor which is interrupted only when 
the pilot has travelled on around the return 
circuit to the desired point. Where, as in 
the above mentioned preferred and alterna 
tive constructions, the pilot car is provided 
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with a motor, it is convenient to use this mo 
tor for effecting the return of the pilot to the 
starting point. But it will be understood 
that if desired the return of the pilot cars 
may be brought about by mechanical or 
other convenient means. Such means, ex 
traneous to the pilot cars themselves, will be 
employed in embodiments of the invention 
where the pilot cars are not provided with 
independent motors and are moved by grav 
ity or by mechanical connection with the 
associated traffic cars. 

In the preferred embodiment of the inven 
tion direct current is used for operating the 
various electrical devices on the pilot car. 
For the purpose of Supplying power and 
controlling the electric devices wires are 
strung along parallel to the track of the pilot 
and within the weather shield 57, see Figs. 
5 and 9. Wires 209 and 210 are the positive 
and negative power wires, respectively. 
Wire 214, to which reference will be again 
made, is the kick-off wire which conveys cur 
rent to the electro-magnetic device herein 
after described by which the air pipes of the 
pilot car and traffic car are uncoupled at the 
proper time. Three control wires are illus 
trated at 211, 212 and 213 in said figures. In 
the preferred form of the invention the num 
ber of control wires depends upon the num 
ber of pilots which will be in action at the 
same time, there being a separate control 
wire 211, 212 or 213 for each car that is in 
action. Such an organization of the system 
is schematically illustrated in Fig. 39, the 
circuit arrangement of which will be par 
ticularly described hereinafter. In the al 
ternative arrangements illustrated in Figs. 
39 and 39, however, there is but a single 
control wire 211 which is broken up into a 
plurality of sections (211 to 211 inclusive 
in the case of Fig. 39 and 211 to 211e in the 
case of Fig. 39) electrically disconnected 
from each other, this single sectional control 
wire in each case Serving as a common con 
trolling conductor for all of the pilot cars 
that are in operation. These arrangements 
will be more fully described hereinafter. In 
the diagrams Figs. 39 and 39, for the sake 
of simplicity, I have shown a single control 
wire 211. It will be understood that where 
the plan of operation is in accordance with 
the plural control wire scheme of Fig. 39", 
there are additional control wires 212 and 
213 and that each pilot has a brush 217 on 
gaging a different one of these control wires: 
whereas if the plan of operation is in accord 
ance with the sectional control wire scheme 
of Fig. 39, there is a single control wire 21 
that is engaged by the brushes 217 of all of 
the pilots. 

Each pilot is provided with shoes 215, 
216 running on the power wires, with shoe 
217 running on the control wire, as indicated 
above, and with shoe 220 running upon the 
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kick-off wire. Each pilot, in the form of 
the invention illustrated in Fig. 39, also has 
a shoe 221 that is adapted at one point in the 
travel of the pilot to engage for a short dis 
tance a conducting plate or Wire 371 for a 
purpose that will hereinafter appear. These 
shoes are insulatedly mounted on a terminal 
block or plate 219 (Fig. 9), and are con 
nected or wired in any approved manner to 
the various devices to which they are de 
signed to feed current. Referring to Figs. 
39 and 39, the brush 215 runs upon the posi 
tive power wire 209, the brush 216 runs upon 
the negative power wire 210, while the 
brushes 217 and 220 run upon the control 
wire 211 and the kick-off wire 214, respec 
tively. The positive and negative power 
wires are energized by any suitable source 
of current, as by the generator 310 over the 
conductors 308 and 309. The field windings 
228 and 229 of the motor 144 are energized 
by direct connection with the positive and 
negative power brushes 215 and 216. The 
armature circuit of the motor is under the 
control of the armature and contact of the 
relay 245, the operation of which relay con 
nects the motor armature with the positive 
and negative power brushes by Way of a 
current regulating or limiting resistance 237. 
The armature circuit may be traced as fol 
lows: from brush 215 through wire 215, re 
sistance 237, the armature of magnet 245, 
wire 215, armature 238, wire 216, wire 216, 
wire 216° to brush 216. The solenoid 158 
that acts when energized to tighten the brake 
band 150 upon the brake drum 149, is under 
the control of the brake relay 246. When 
this relay is energized, it connects the wind 
ing of the solenoid directly with the posi 
tive and negative power brushes or shoes. 
As heretofore stated the operation of the 

motor and brake during the time when the 
pilot is coupled to the traffic car is controlled 
automatically by the relative position of the 
traffic car and pilot; and after the pilot is 
kicked off, in the preferred arrangement 
shown in Fig. 39, the control of the motor 
and solenoid is switched to the key in the 
hand of the operator. For this purpose the 
notor controlling relay 245 and the brake 
controlling relay 246 are arranged to be con 
trolled during the first period by a device 
which I have hereinafter called a synchro 
nizing switch indicated at S in the diagram, 
and during the second period by the oper 
ato's keys 101 and 102. Switches 247,248, 
operated together as hereinafter described 
control the circuits of the motor relay and 
brake relay, respectively, and determine 
whether said circuits are under control of the 
synchronizing switch or of the operator's 
key. In the position occupied by these 
switch arms in Fig. 39 the relays are under 
control of the synchronizing switch. 
The synchronizing switch is governed by 
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the relative position of the pilot and traffic 
car during the period when they are coupled 
together. The coupling member of the pilot 
is mounted upon an arm 62 secured to a shaft 
63 which is journaled in a bearing 160 on the 
pilot so that the arm may swing longitudi 
nally of the track. The coupling member of 
the pilot being in mechanical connection 
with the coupling member of the traffic car, 
it will be obvious that when the pilot moves 
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faster than the traffic car the arm 62 is swung 
backward by the latter by reason of its con 
nection to the coupling, but when the pilot 
lags the arm is swung forwardly by the traf 
fic car. I take advantage of the movement of 
this arm to operate the synchronizing switch. 
The latter is best shown in Figs. 13, 14 and 
15. It comprises two arcuate series of con 
tacts with an electric bridge 171 carried 
thereover by a radius arm 170 to make con 
.nection between the respective inner and 
outer contacts. The radius arm is keyed or 
pinned to a shaft 168 which is journaled in 
an upright plate 166 mounted on the frame 
Work of the pilot and which plate forms a 
support for said contacts which are imbed 
ded in an insulating plate 178 mounted on 
said upright plate. The shaft 168 carrying 
the radius arm 170 is keyed to pinion 169 
which meshes with an arcuate rack 169a car- 9i 
lied by the shaft 63 to which the depending 
arm 62 is secured. As the synchronizing arm 
62, which supports the pilot coupling, is 
swung backward and forward by the rela 
tive movement of the traffic car and pilot, 
radius arm 170 carries the bridge 171 back 
and forth over the arcuate contacts. It will 
be observed that there are but two contacts 
in the inner arc, contact 176 being connected 
to one end of the winding of the motor relay 
245 by way of switch arm 247 and its normal 

(30 

3. 

s 

contact point, and contact 17 being connect 
ed to one end of the winding of the brake 
relay 246 by Way of switch arm 248 and its 
normal contact point (Fig. 39). The other 
ends of the windings of the motor and brake 
relays are connected to the negative power 
brush or shoe 216. Thus when the bridge 171 
is over contact. 176, which occurs when the 
pilot ags with respect to the traffic car, 
bridge 171 is in position to close the circuit 
of the motor relay either through contact 
172 or contact 173; and when bridge 171 is 
over contact 177, which occurs only when the 
pilot car is ahead of its normal position with 
respect to the traffic car, the brake relay may 
be energized through contact 174 or contact 
175 according to the particular position of 
the bridge. 

Contacts 12, 173, 174, 175 are all con 
nected to the positive terminal or contact 
shoe 215. Contacts 172, 175 have a direct 
connection with Said terminal. Thus when 
ever the pilot is so far behind the traffic cal' 
as to throw bridge 171 over contact 172 tile 
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motor is energized until the pilot has caught 
up sufficiently to take the bridge off contact 
172 and on to contact 173. Similarly when 
ever the pilot is so far ahead of the normal 
position as to carry the bridge over contact 
175 the brake is applied until the pilot has 
lost sufficiently, relatively to the traffic car, 
to carry the bridge 171 back off from contact 
175 to contact 174. 
When the pilot lags sufficiently only to 

bring bridge 171 over contact 13, it is de 
sirable to have the motor energized only in 
case the polit continues to lose; and on the 
other hand, when the pilot is ahead only suf 
ficiently to carry the bridge over contact 14 
it is desirable to have the brake applied only 
in the event that the pilot continues to gain. 
The connections of the contacts 173, 174 to 
the positive terminal are therefore inter 
rupted by a switch which closes the circuit 
of contact 173 only when the pilot is increas 
ing the amount of its lag and closes the ci 
cuit of contact 174 only when the pilot is 
increasing the amount of its gain. This 
switch is shown diagrammatically in Fig. 39 
and as actually constructed in Figs. 13 to 
15 inclusive. The switch comprises (as seen 
in Fig. 13) a stationary member 200 on 
which are mounted stationary contacts 191, 
184, contact 191 being electrically connected 
With contact 174 and contact 184 being con 
nected with contact 173. The switch also 
comprises a pivoted member 200 journaled 
on a post 193 about which it swings and 
provided with contacts 192, 185 coacting, 
respectively, with contacts 191 and 184. 
Contacts 192, 185 are electrically connected 
with the positive contact brush or shoe 215. 
The movable member 2008 of the switch is 
provided with an arm 194 carrying the pin 
195 and the latter is engaged by the fork 
196 of an arm 197 so that the movement of 
the latter arm swings the movable member 
of the switch. Arm 197 is frictionally 
mounted on the shaft, 168 (to which refer 
ence has been made) and its movement is 
limited by stops 198, 199 which, however, 
only check the movement of the arm after 
it has swung the movable element of the 
switch to close the contact on the same side 
thereof. It follows, therefore, that when 
the pilot is back of its normal position and 
falling behind relatively to the traffic car, 
the bridging of the contacts 173 and 176 will 
be effective to energize the motor only while 
the contacts 184 and 185 are in engagement. 
The motor will continue to be energized as 
long as the speed of the pilot is either less 
than or equal to the speed of the traffic car. 
As soon as the operation of the motor re 
sults in a relative increase in the speed of 
the pilot over that of the traffic car, the 
contacts 184, 185 will open and deemergize 
the motor, notwithstanding the fact that 
the switch arm is still bridging contacts 173, 
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176. Thus it follows that though the pilot 
may be behind its normal position Suficient 
ly to bridge contacts 173 and 176, the motol 
is not energized unless the pilot is contin 
ing to lose and the 'efore the contacts 34, 
185 are in engagement. Similarly, though 
the pilot may be ahead of the traffic c 
sufficiently to cause the bridging aim 11 
to connect contacts 174 and 17, the solenoid 
158 is not energized to apply the brake un 
less the pilot continues to gain so as to close 
the contacts 191, 192. Obviously, the co 
tacts 191, 192 are not effective to apply 
brake when the pilot is behind the t!": 
car, nor are the contacts iS4, 185 able to 
bring about the energization of the notor 
when the pilot is ahead of the trafic ca". 
The specific hea is for providing friction 

all engagement between the alm 197 and 
shaft 168 is not important. As show in 
Figs. 13, 14 and 15, the hub 201 of a run 1() 
is somewhat elongated and pi);ed to said 
shaft by a pin 203. The hub of the arm 97 
is divided, one of the member's 202 being 
integral with the arm and the other 204, 
connected thereto by bolts 208 extending 
through flanges 205 on both membe's. 
Springs 206 interposed between the heads 
of the bolts and the flanges of the integri 
member serve to create sufficient pressure 
between the members against the hub 20 
to provide the l'equired amount of friction. 
By the means described above I ain able 

to nicely govern the Speed of the pilot a 0 
matically so that it substantially keeps pace 
with the traffic car so long as it is coupled 
thereto, neither gaining nor losing a still 
stantial amount. 

Before describing the manner in which the 
motol and brake on the pilot are controlled 
after the air connection has been kicked (; 
and the pilot released from the ti'affic cal' 
which it has just accompanied down the in 
cline, it will be convenient to describe th: 
air pressure system for govel'ning the air 
brakes of the traffic car from the pilot. 
In its preferred for in Iny invention may 

be applied to ordinary traffic cars with ai' 
brakes without altering the latter. Each 
pilot car carries a tank 59 for complessel 
air to operate the air bi'akes of the traffic: 
ca's, a coupling 60 (to be described in 
detail later) and a flexible connection 61 be 
tween the coupling and the air tank. 
The coupling for obvious reasons must be 

capable of lateral, vertical and angular ad 
justment. With this in view it is carried by 
the Swinging arm 62, mounted, as described 
above, on a transverse shaft 63 (Figs. 3, 4 
and 37) journaled on the pilot car in a bear 
ing 160 formed on base plate 161. The an 
comprises three members articulated with 
respect to each other, to-wit, casting 63", se 
cured to shaft 63, and upper and lower sec 
tions 66, 67. Lateral movement of the sec 
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tions is provided by pivoting the upper sec 
tion at its upper end, at (34, between check 
pieces 65 formed integral with the boss 66 of 
casting 63 by which the arm as a whole is 
Secured to shaft (33. The arm is capable of 
folding in a vertical plane, the casting 63, 
as has been described, being carried on the 
ransverse shaft 63 and provided with a 
coiled spring 30 so tensed as to swing the 
arm forward and upward when it is free to 
move, and the sections 66, 67 being hinged 
On a transverse short shaft 68 and provided 
with spring means for folding them to 
gether. The shaft 68 extends transversely 
across between the arms of the forked upper 
portion of the section 67, being fixed to the 
arms to turn there with. The shaft, 68 is 
journaled in the arms of the lower folk of 
section 66", and passes through a drum 312 
rigidly secured between the aims of the fork. 
A spiral spring 314 is connected between the 
shaft and the drum, and is so tensed as to 
produce a force normally tending to fold the 
sections (36 and 67 together. When the arm 
62 is extended the Sections (36 and 6 are 
locked in their extended position by means 
of a latch 231 of magnetic material that en 
gages a shoulder 232 formed on the Outer 
surface of the drum 312. Associated with 
the latch is an electromagnet 230 that acts 
when energized to withdraw the latch from 
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the shoulder 232 and permit the sections 66 
and 67 to fold together under the influence 
of the spring 314. This occurs when the 
coupler body carried by the alm is kicked off 
or released from the trafic car; and at the 
same time the coiled spring 307 is left free to 
swing the arm (32 upwardly, as a result of 
which the arm collapses and assumes the 
position shown in broken lines in FigS.4 and 
37. The gear teeth of the arcuate rack 169 
and pinion 169 are mutilated so that the ro 
tation of the rack in the upward movement 
of the arm 62 does not swing an 170 of the 
Synchronizing switch beyond the desired 
limit. 
To provide for yielding vertical adjust 

ment of the coupling member on the arm the 
lower end of Section 6 is reduced at 78 to 
receive a sleeve 74 which is reciprocable 
thereon and carries coupling 60 at the end 
of arm 75. A spring 76 is interposed be 
tween a head it on the end of the reduced 
section and said sleeve yieldingly supports 
the latter and the coupling. Thus the cou 
ping member may be adjusted vertically 
and laterally to accommodate it to the cou 
pling of the air pipe of the traffic car. 
As heretofore indicated the coupling con 

nects the air system of the pilot car to the 
air system of the traffic car which it controls, 
the coupling operation being effected by 
hand before the car starts down the grade; 
and the pilot car is automatically discon 
nected from the traffic car at a desired point 
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just before the latter entej's the branch track 
to which it is directed. In the exemplifica 
tion specifically disclosed the uncoupling is 
effected electromagnetically and at the same 
time provision is made against the escape of 
air from the brake system of the traffic car 
by means of a valve which is held open when 
the cal's are coupled and is automatically 
closed when they ale uncoupled, as will 
presently appear. 
The construction of the pilot coupling is 

best seen in Figs. 16 to 25 inclusive. It 
comprises when complete a main couple 
body and a detachable valve carrying cou 
pler head 80 (shown in perspective in Fig. 
23). Before the pilot coupling is connected 
to the coupling of a traffic car the coupler 
head is attached to the main coupler body. 
When the pilot car is attoinatically de 
tached from the traffic car the couple head 
remains temporalily with the coupling on 
the latter, the valve (which is open when 
the cars are coupled) closing and prevent 
ing escape of air from the air line of the 
traffic car. 
The main coupler body is in the nature of 

a casting formed with an air passage 81 
(Fig. 16) communicating by duct 82 with a 
nipple to which the fiexible air pipe 61, lead 
ing from the air tank on the pilot car, is at 
tached. Passage 81 terminates in a bushed 
side opening 85 by which communication is 
established with the coupler head. The 
main coupler body is also formed with a 
pintle 86 which is received in an open hook 
bearing 87 (Figs. 16 and 23) on the coupler 
head so that the latter may swing through 
an arc in being attached to and detached 
from the coupler body. The coupler head 
is formed with a passage 88, bushed at 89 to 
make a close ioint with the passage of the 
main coupler body and Said passage com 
municates with the passage 89 of a valved 
plug 90 having a seat 91 and a check valve 
92 yieldingly held thereto by spring 93. 
When the valve is open communication is 
established with chamber 106 which has 
side port 106 by which communication is es 
tablished with the traffic ca' coupling mem 
ber. 
When the coupler head is swing upwardly 

about pintle 86 to the position shown in Fig. 
16, a latch. 94 pivoted to the 'main coupler 
body engages under shoulder 94 of the coli 
pler head to hold it in operative position. 
The latch is pivoted at 94 and yieldingly 
held in engagement with the shoulder by a 
spring 95 in barrel 96 operating on plunger 
97 loosely fitted in the barrel and pivoted to 
the free end of the latch. The latter is of 
magnetic material and constitutes the arma 
ture of an electromagnet 98 secured to the 
coupler body. When said magnet is ener 
gized through connections shortly to be de 
scribed, it retracts the latch permitting the 
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coupler head to swing down about pintie 86. 
The latch has the further function of hold 
ing the valve open when the parts are in the 
assei: bled position shown in Fig. 16, bear'- 

en 99 for 
this pirpose. When the latch is retracted, 
in automatically o! Otherwise incoupling the 
couplei' head from the coupler boily, the 
valve seats. The coupler head is formed 
with a cross rib 100 (Figs. 16, 22, 23) which, 
when the coupler head and main coupler. 
body ai'e assenbled, extends into a groove 
101 in the latter (Fig. 16), preventing the 
sepal'ation of these parts by a direct pull. 
When the head swings downward on its 
pintle on the withdrawal of the latch, how 
ever, the rib leaves the groove permitting 
the open hook to leave the pintle S6, thus 
separating the coupler head from the main 
coupler body. 
When the pilot coupling is attached to the 

coupling 113 of a traffic car (such as is 
shown in its usual form in Fig. 24) the fin 
102 on the coupler head interlocks with the 
bracket 103 of the traffic car coupling and 
the fin 104 of the latter engages the bracket 
105 of the coupler head in a manner familiar 
to those acquainted with air pipe couplings. 
The port. 106 of the coupler head is then in 
registry with the port 107 of the traffic car 
coupling and, the valve 92 of the coupler 
head and the angle cock of the trafic car 
being open, communication is established 
between the air brake system of the traffic 
car and the air system of the pilot car. 

In order that the pilot car coupling may 
be given the necessary angular movement in 
interlocking it with the coupling on the traf 
fic car, the former is hinged at 183 to an 
arin 108 and the latter keyed or pinned to 
a short shaft 109 journaled in the lower end 
of arm 75, heretofore described, which has a 
longitudinal movement on the lower end of 
the supporting arm of the pilot car (Figs. 
16, 17, 18). Shaft 109 is likewise journaled 
in a drum 110 secured to arm 5 and a coiled 
spring 111 within the drum is connected 
thereto and to the shaft and so tensed as to 
exert an upward pressure on arm 08. The 
upward movement of the latter is limited 
by pin 112 thereon meeting the edge of arm 
'5. Obviously the coupling members on the 
pilot and traffic cars respectively may be 
coupled by Swinging the former downwald 
about shaft 109 until the fin on each clears 
the bracket on the other (see Fig. 21), 
bringing the orifices 106 and 107 into con 
tact and then permitting the pilot car inem 
bel to swing up under the influence of 
spring 111, until the fin on each member is 
wedged behind the bracket on the other as 
usual in such couplings. To facilitate cou 
pling the head may be provided with a 
nipple 106* (see Fig. 23). 
The operation of automatically uncou 
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pling, (which preferably takes place just 
before the traffic car is switched at the bot 
tom of the incline as previously described ) 
is made clear in Fig. 25. The iatch is there 
shown as 'etracted by the magnet and tie () 
traffic cal' coupling, with the couplei' head 
attached thereto, as dropping away froll 
the main coupler body of the pilot cal' co 
pling. The latter has swing ward under 
the impulse of the coiled spring until ; ; 
stopped by pin 112. 
As heretofore stated the air system of the 

pilot car is provided with valves under the 
control of the operator at the control station 
which gover in the fioW of aii from tie talk 3: 
to the air brake system of the traffic car to 
which the pilot cal' is attached and the e:- 
cape of aii' thei'ef'ola. This is best sino Vi is 
Figs. 4, 6, 7 and 8. As seen in Fig. 4 tile 
flexible hose 61 leading from the coupling , , 
is attached to a rigid pipe 114 connected by 
Vertical pipe 115 to horizontal pipe 113 
which is connected to air tank 59 at j7 (Fig. 
6). The passage of air from the tank to the 
coupling is controlled by reciprocating valve 3) 
118 which is normally closed by spring 119 
(see Fig. 8). The escape of air from the 
ju'ake system of the traffic car is controlled 
by a valve 120 intermediate pipe 115 and an 
outlet port 12:1. Valve 120 is normally seat 
ed by Spring 122. Valves 120 and 118 are op 
elated by a walking beam lever 123, pivoted 
at 124 and acted on by laagnets 125, 126 of 
which it constitutes the arnature. In the 
neutral position of the beam neither valve is 
Open. Energization of magnet 125 opens 
valve 118 without affecting valve 120 and 
similarly energization of magnet 126 opens 
valve 120 without affecting valve 118. Thus 
by energizing the magnets through connec 
tions to be later described the air brakes of 
the traffic car may be applied or released to 
control the speed of the car. An expansion 
valve 280 reduces the pressure of the air 
escaping from the tank to operating pressure 
and an air expansion chamber 301 cushions 
the operation of the air. 
The operator's control of the air valves, 

and afterwards of the motor and brake de 
vices of the pilot, is exercised through the 15 
medium of any suitable key or switch. One 
form of operator's key that may be used is 
shown diagrammatically in Fig. 39 and in 
structural detail in Figs. 35 and 36. Refer 
ling to the last mentioned figures, two keys, 120 
101 and 102, of the plunger type are illis 
trated mounted upon a suitable base of in 
sulating material upon which three binding 
posts 98, 99 and 100 are also mounted. Each 
of the keys has a metallic plunger 102, the l 
lower end of which is insulated and in rub 
bing engagement with a metallic brush 3034 
and is adapted when the button at the top of 
the plunger is pressed to engage a contact 
piece 303. The contact pieces 303 of the 229 
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two keys are connected together and wired 
to the binding post 100. The brush 303 of 
key 101 is connected with the binding post 
98 and the corresponding brush of key 102 
is connected with binding post 99. The 
plungers of the two keys have facing Wedge 
shaped notches 102 adapted to co-operate 
with the correspondingly bevelled ends of 
an interlocking slide bar 103. When either 
key is depressed, the notch in its plunger 
throws the opposite bevelled end of the slide 
bar 103 into the notch of the plunger of the 
other key. Thus the depressing of either 
key prevents for the time being the depres 

post 98 is con 
nected by way of conductor 304 with the 
positive power wire 209, binding post 99 is 
connected by Way of conductor 305 with the 
negative power wire 210, and binding post 
100 is connected by Way of conductor 306 
with the control wire 211 (Fig. 39). Thus 
the pressing of key 101 connects the positive 
power wire and the pressing of key 102 con 
nects the negative power wire with the con 
trol wire. The interlocking arrangement of 
the two keys is to prevent the short circuit 
ing of the positive and negative wires that 
might occur if it were possible to depress 
both keys simultaneously. 
The operator's keys 101 and 102 exercise 

their control over the air controlling de 
vices and the motor and brake controlling 
devices of the pilot car through the medium 
of a polarized relay located upon the pilot. 
This polarized relay, which is shown at 325 
on Fig. 6, may be of a usual and well-known 
form and is illustrated diagrammatically in 
Fig. 39. It comprises permanent magnet 
coils 311 that are included serially in a cir 
cuit, that extends between the positive and 
negative terminals or brushes 215, 216. The 
armature 318 of the polarized relay is nor 
mally yieldingly held in a neutral position 
mid-way between the permanent magnet 
poles. The armature 318 is magnetically 
connected with a magnetically neutral part 
of the permanent magnet circuit by Way of 
the core of an electromagnet 313. One end 
of the winding of the electromagnet 313 has 
a mid-point connection with two resistance 
coils 316, 317 that are bridged serially across 
the positive and negative power conductors 
of the pilot, while the other end of the wind 
ing of magnet, 313 is connected with the 
brush 217 that engages the control wire 211. 
The magnetic effects of the permanent mag: 
ne; and armature windings are so related 
that when the operator's key 101 is pressed 
to apply positive potential to the control 
conductor 211, the resulting flow of current 
through the winding of magnet 318 causes 
the armature of the polarized relay to swing 
toward the left and engage its left hand con 
tact point; whereas when the operator 
presses key 102, the polarized relay armature 
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swings to the right and engages its right 
hand contact. As the armature is electri 
cally connected with the positive power con 
dictor of the pilot, the operator is thus en 
abled to connect the positive power conduc 
tor of the pilot to either arm 322 or arm 321 
of the throw-over switch, and through these 
arms either to one or the other of the air 
controlling electromagnets or to one or the 
other of the brake and motor controlling 
electromagnets to effect their operation, de 
pending upon the position of the throw-over 
switch, as will hereinafter be described. 
The preferred construction of the throw 

over switch referred to above is shown in 
Figs. 26 to 34, inclusive. The function of 
the throw-over switch is to effect such a re 
arrangement of the circuit, connections when 
the switch arms are swung to the left (Fig. 
39), that the synchronizing switch is de 
prived of its normal control over the motor 
and brake mechanism of the pilot car, and 
at the same time the operator's keys are 
given control of the pilot motor and brake 
mechanism and are deprived of the control 
that they previously had of the air control 
ling mechanism of the pilot car. A portior 
of the throw-over Switch also operates to 
suspend for a limited period of time the op 
erator's control over the pilot car motor and 
brake mechanism and automatically ener 
gize the pilot car motor during this limited 
interval to cause the pilot speedily to draw 
away from the traffic car as soon as it is re 
leased therefronn. The movements of the 
throw-over switch are effected by means of 
two electromagnets 369 and 354, the magnet 
369 being energized at the instant the kick 
off operation takes place and the magnet 354 
being energized when the pilot car has been 
returned to its starting position and just be 
fore it is coupled to the trafic car, the move. 
ment of which it is to control. The magnets 
369 and 354, in the physical movements illus 
trated in Figs. 26 to 34, inclusive, are ar 
ranged parallel to each other on a support 
and have their poles 374,375 alranged to co 
operate with a common armature 376. The 
atter is composed of arms 37,378 arranged 
at a slight angle to each other, and is pivoted 
at 379 (see Fig. 26). When the throw-over 
magnet 354 is energized the al'mature is 
swung to the position shown in Fig, 31 and 
when the magnet 369, which for convenience 

shall refer to as the restoring magnet, is 
energized, the armature is swung to the po 
sition shown in Fig. 30. The swinging of 
the arnature swings a contact carrier 380 
which carries four contact blades 321, 322, 
24, 248, which are the physical embodiment 
of the switch arms diagrammatically shown 
and similarly identified Fig. 39. Said 
switch blades co-operate With two sets of 

s 
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contacts accordingly as the carrier is in the 
position shown in Fig. 30 or in that shown 
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in Fig. 31. The position shown in Fig. 30, 
in which the armature is in the position to 
which it is attracted by the restoring mag 
net, corresponds to the Switch arm position 
shown in the diagraminatic view Fig. 39 
with the switch arms engaging their light 
hand contacts. When the parts occupy the 
position illustrated in Fig. 31, as a result 
of the operation of the throw-over magnet, 
the switch arms diagrammatically illus 
trated in Fig. 39 are in engagement with 
their left-hand contacts. In Fig. 28 the 
switch blades 321, 322, 24, 248 are shown in 
engagement with the contacts 385, 325, 386, 
387 corresponding 'espectively to the right 
hand contacts of these blades or Switch aims 
in Fig. 33). Contacts 346 and 387 being the 
outside contacts of the two series are shown 
in Figs. 30 and 31, and it will be understood 
that the remaining contacts of each Series 
with which the switch arms are in engage 
ment in their alternative positions are a 
ranged in line behind said espective outside 
contacts, The switch blades 248, 24, 322. 
321 are insulated from the body of the car 
lier and the shanks 388 thereof are connect 
ed by spring conducting wires 389 to bind 
ing hosts 390 mounted on insulating plates 
39 carried on the stationary structure of 
the device. The binding posts for the re 
storis inhagnet 369 are shown at 392,393 re 
spectively and those for the kick-off magnet. 
at 394 and 395. 
The switch blade carrier 350 is pivoted on 

a post 396 mounted in supporting plate 397, 
the latter being secured to the frame-worl: 
of the device by screw's 398. The Swing of 
the knife carrier 350 is limited by its contact 
with stops 412 and 4:3. A finger 399 ex 
tends real wardly from the carrier through 
an alcuate slot 400 in the supporting plate. 
The armature carries a depending arm 401 
to the opposite edges of which are Secured 
leaf springs 402, the ends of which project 
at 403 heyond a spacing polition 404 of the 
ai'in, a space 405 being eit between the ends 
of said springs. The above nentioned fin 
ger 399 on the switch blade carrier projects 
into said space and it is through the medium 
of this finger and the leaf springs .402 that 
the annature operates the carrier and its 
Switch blades. 
To prevent the possibility of the switch 

blades being left in an intermediate posi 
tion, provision is made for locking the car 
rier in its opposite positions; and it follows 
that when the arm 401 is Swing to the oppo 
site position to that occupied by the knife 
carrie 2 is put vier one of the leaf springs 402 
under tension by the finger 399. as seen in 
dotted lines in Fig. 26. The locking of the 
carrier is effected by nears of a pair of 
latches. 405. 407 this: are pivoted on screw 
408 and are normaally forced by springs 409 
into the path of the finger 399 as it swings 

l,609, 121 

fl'Olin One position to the other. In the 
movement of the knife carrier to the right 
(as seen in Fig. 26) the finger 399 wipes 
past the latch 406 which, when the finger 
has passed the end thereof, springs upward 
into the position shown and holds the finge', 
and therefore the knife carrier, in the posi 
tion at the right. In like manner the late 
407 is depressed by the pin 399 as the latter 
Illoves to the left and then springs into en 
gagement, with the finger to hold the knife 
Carlier at the left. 
The arm 401 is provided near its end with 

a pin 410 which projects forwardly through 
a slot 411 in the supporting plate and is car 
Fied by the arm in an arcuate path in which 
it engages the tails of the latches 406, 407, 
respectively as it approaches either end of its 
movement. In Figs. 26 and 30 it will be ob 
served that the switch blade carrier is in the 
position in which the blades are in engage 
ment with the right hand contacts foovy 
ing the energization of the magnet 369 by 
which the blades 321, 322, 247 and 248 also 
restored to normal. In Fig. 26, howey 
the ai'nature has been attracted by the kick 
off magnet 354, but has not reached its uti. 
nate position under the pinil of the in: gnei, 
It will be seen that the latch 408 is still in 
engagement with the finger 399 and holds 
the carrier to the light. The novement of 
the arm 401 to the left, however, has flexei 
the right hand spring 402 and put a tension 
thereon tending to throw the finger 399 and 
the carrier to the left. When the aim 4-() 
completes its movement to the left it engages 
the tail of and trips the latch 406. There 
upon the carrie and finger 399, under the 
influence of the flexed spring, are immediate 
ly. Swung over to the left hand position 
Where the finger 399 is caught and held by 
latch 40. In this manner the switch 
blades are noved to and held in the position 
shown in Fig. 31. 

it will be landerstood that, the love; neit 
of the anpin 410 to the right operates the 
Switch blade carrier in a similar 
first flexing and tensioning the left 
Spring 402 until the carrio" is release 
the latch 407, whereupon it is nowad to 
held in the position shown in Fig. 30. 
the movement of the arm:3ture is if 
a quick and positive movement of the kn; 
carrier and knives to the init of their thiosy 
in the same direction. 

Reference has he atofore been 
portion of the throw-over titl 
tion of which is to suspe 
control over the pilot for a brie 
time immediately following the ki 
release operation. and to cause the p 
to shoot ahead during this inter's of 
in order to clear the traffic car. 
controlling elements of this auxiliar - 
and the general nature of their mechanica 
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operative relation with the other portions 
of the throw-over switch are shown in the 
diagrammatic drawing, Fig. 39, the auxil 
iary switch arms or blades being designated 
338 and 347. These switch arms are so re 
lated with the other parts of the throw-over 
switch that they are swung to their left 
hand position by the throw-over magnet 354 
at the same time that the associated switch 
arms 321, 322, 247 and 248 are similarly 
moved toward the left, but return to their 
normal or right-hand position before the 
associated switch arms or blades are re 
turned to normal by the action of the restor 
ing magnet 369. 

Referring now to the mechanical structure 
of the throw-over auxiliary switch as illus 
trated in Figs. 26 and 30 to 34 inclusive, 
the switch arms or blades 338 and 347 are 
mounted on a rotary shaft 415, but not in the 
same plane. Therefore only contact 34 is 
shown in Figs. 26 and 30 to 33 inclusive, 
but both the contacts appear in the end view 
Fig. 34. The shaft 415 is iournaled in a 
suitable bearing 416 on the end of Said 
switch, and a coil spring 417 encircling the 
bearing and connected at one end to said 
shaft and at the other, end to a stationary 
part of the device tends to move the shaft 
clockwise as seen in the figures. The shaft 
also carries a trip arm 418 by which the 
shaft 415 is swung contra-clockwise against 
the tension of the spring to throw the con 
tact 347 into engagement with the stationary 
contact 351. To rotate the shaft and parts 
carried thereby to this position arm 418 is 
engaged by a pawl 419 on a sliding bar 420 
which is mounted in guides 421 secured to 
the frame work of the device. The bar 420 
has a pin and slot connection 422 to the arm 
401 depending from the armature so that 
said bar slides to the right when the arma 
ture is attracted by the restoring magnet 
369 and slides to the left when the airmatire 
is tilted by the attraction of the throw-over 
magnet 354. 
The specific construction of the pawl 419 

is best seen in Fig. 33. It is pivoted to the 
hearing at 424 and its operating end pressed 
down by spring 425, the movement of the 
pawl under the pressure of the spring being 
limited by pin 426. When in the position 
shown in said figure the pawl is adapted to 
engage the trip arm 418 above described as 
the bar 420 is carried to the left. Thus 
when the throw-over magnet 354 is ener 
gized the armature arm carries the bar to 
the left and the pawl engaging the arm 418 
rocks the shaft 415 and carries the switch 
347 into engagement with contact 351, as 
shown in Fig. 31. In order to release arm 
41S however and permit shaft 415 to turn so 
that switch 347 leaves contact 351 and 
switch 338 engages contact 344, correspond. 
ing to the position of the parts shown in 

L. 

Fig. 39, provision is made for tripping the 
tail of the pawl 419. For this purpose a 
pawl 427 is pivoted at 428 to a vertical slid 
ing carrier 429, the latter being slotted at 
430 and mounted on screws 431. The pawl 
427 has a limited movement under pressure 
of its spring 432, the movement being 
checked by stops 433, 434. Plate 429 is 
drawn toward the normal position shown in 
Fig. 34 with the screws at the tops of the 
respective slots by a coil spring 435 secured 
at one end to one end of the pawl carrier 
and at the other to a stationary part of the 
device. The pawl carrier is formed with 
a lug 436 at its upper end which extends 
over a finger 437 secured at 438 to one end 
of the armature, see Fig. 31. When the 
arnature is in the position shown in Fig. 30 
the pawl carrier is in its lower position as 
shown in Fig. 34; but when the armature is 
attracted by the throw-over magnet 354 the 
finger 437 is raised and, engaging lug 436, 
raises the plate 429 so that pawl 427 is out 
of the path of the tail of pawl 419 when 
the latter is carried to the left (as viewed in 
Fig. 31), and hence the pawl 419 engages. On 
arm 418 to rotate shaft 45 as before de 
scribed. Pawl 427 is maintained clear of 
the tail of pawl 419 so long as magnet 354. 
is energized and maintains the armature in 
closely attracted position. Referring to the 
diagram Fig. 39, this condition continues 
until the shoe 220 passes of the live portion 
360 of the kick-off wire, as will subsequently 
be described. When the latter happens the 
throw-over magnet is de-energized so that 
the armature is released, and as a conse 
quence, though the Switch blade carrier is 
still latched in its left hand position (as Seen 
in Fig. 31) the armature under the tension 
of spring 435 acting on finger 43 leaves 
the pole of the magnet sufficiently to per 
mit the pawl 427 to engage the tail of pawl 
419 and thus release arm 418. This permits 
shaft 15 to Swing clockwise to carry switch 
arms 338, 347 to their normal position as 
shown in the diagram. 
The kick-off wire 214, to which reference 

has heretofore been made, is dead except for 
certain sections, such as 360, which are in 
sulated at their opposite ends at 361, 362 
(see Fig. 39), and arranged to be energized 
under the conditions stated below. One of 
these insulated sections is arranged in prop 
er relation to each switch leading to a branch 
track and provided with means, preferably 
automatically operated just before the car 
reaches the switching position, to energize 
such section so that it may emergize the 
proper devices on the pilot car to uncouple 
the latter from the traffic car with which it 
is connected and operate the switches here 
tofore described, by which the control of 
the motor and brake on the pilot car are 
taken from the synchronizing Switch, the 
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pilot shot ahead and the control then trans 
ferred to the operator. One form of de 
vice and connections for energizing Sections 
360 is shown diagrammatically in Fig. 39, 
and consists in a switch 363 the stationary 
contact of which is connected by wire 364 
to said section and the movable contact, 
by wire 365 to the positive power wire 209. 
Switch 363 may be operated in any desired 
hanner, either manually or automatically. 
In Fig. 39 have indicated means by which 
the switch is operated by the action of the 
rail switch with which it is associated and 
which controls the assignment of the car 
to the desired branch. As these sections are 
normally dead and each section energized 
only in connection with the operation of the 
rail switch with which it is associated, the 
kick-off devices on each pilot, which in the 
preferred embodiment include the kick-off 
agnet 355, the throw-over magnet 354, and 

the arm collapsing magnet 230, are oper 
ated only at or just about the time when the 
associated traffic car enters the branch track 
to which it has been assigned. 
In the foregoing i have described the 

construction and functions of the preferred 
forms of the various elements that enter in 
to the complete cal' controlling organization 
of my invention. shall now describe the 
operation of the system as a whole in its 
application to the control of traffic cars to be 
distributed or classified in a hump Ol' glav 
ity switch system. 
A train, the cars of which are to be dis 

tributed by gravity among a number of 
branch tracks in accordance with their fur 
ther destination, is pushed over the top of 
the hump or incline. The air pressure for 
the operation of the air brakes of the cars 
is maintained upon the train line, and at 
some convenient point before the top of the 
hump is reached the cars or “cuts' of cars. 
if several adjoining cars are to be directed 
into the same branch track, are uncoupled 
and the angle cocks at the ends of each car 
or “cut are turned to hold the air pressure 
in the air system of the car. 
As each successive car or “cut” reaches the 

top of the hump the preceding car, which 
has has moved on to the down grade, draws 
away from it. At this moment the coupling 
operator stationed at the top of the hump 
seizes the coupling member at the front of 
the advancing car or “cut,” and also the cou 
pling member of a pilot, which has been 
}noved into position to bring its extended 
synchronizing arm into the path of move 
ment of the advancing traffic car, and brings 
the two coupling members together by a 
movement, illustrated in Figs. 21. and 22. 
The coupling operator then opens the angle 
cock on the end of the advancing car, and 
thereupon the air systems of the traffic car 
and pilot are in full communication and the 
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brakes of the traffic car can be controlled in 
the manner hereinafter described. Just 
prior to the opening of the angle cock the 
air applying valve 118 of the pilot is oper 
ated, as will subsequently be described, in 
Order that the placing of the air systems 
of the traffic car and pilot in coin}}} linicatio: 
may not reduce the pressure in the traffic 
car air System and apply the brakes. 

Referring now more particularly to the 
diagrammatic drawing Fig. 39, as the traffic 
car or “cut” of cal's moves over the top of the 
hump and cominences to accelerate its speed 
as it runs down the grade, pressure is ex 
erted upon the lower end of the synchroniz 
ing arm 62. ASSuining that the gathering 
speed of the traffic car is such as to tend to 
make it run ahead of the pilot, the angular 
position of the synchronizing arm (32 is so 
changed as to cause the rotation of the arm 
170 of the synchronizing switch in a clock 
Wise direction to bring it into position to 
bridge the switch segments 176 and 173. At 
the same time the synchronizing auxilially 
switch is swung over to bring contacts 184, 
185 into engagement. As a result, a circuit 
is completed that extends from the positive 
brush 215 of the pilot by way of closed 
auxiliary Switch contacts 185 and 184, 
bridged switch segments 173 and 176, right. 
hand contact and armature 247 of the throw 
Over Switch, and winding of the motor relay 
245 to the conductor extending to the nega 
tive power brush 216 of the pilot. Motor 
relay 245 in operating closes a circuit that 
extends from the positive power wire of the 
pilot by Way of limiting resistance 237, ar 
mature and front contact of motor relay 245, 
and the armatlire 238 of the pilot motor 144, 
to the negative power wire of the pilot. As 
the circuit through the field windings 228 
and 229 of the motor 144 is normally closed 
between the positive and negative power 
wires of the pilot, the motor immediately 
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operates to turn the traction wheel 138 of 
the pilot and cause the pilot to increase its 
speed in the direction of movement of the 
traffic car. 
As heretofore explained, the instant the 

speed of the pilot becomes greater than that 
of the attached traffic car, the contacts 184, 
185 of the synchronizing auxiliary switch 
Separate, and the consequent deemergization 
of the motor relay 245 deemergizes the mo 
tor. If the momentum that the pilot has 
acquired is such as to carry it ahead of the 
traffic car, the change in the angular position 
of the synchronizing an 62 swings the arm 
170 of the synchronizing switch into posi 
tion to bridge contacts 177 and 174, the syn 
chronizing auxiliary switch at the same time 
swinging over to bring contacts 191 and 192 
into engagement. When this occurs a cir 
cuit is completed that extends from the posi 
tive power brush 215 of the pilot through gy 
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closed contacts 192 and 191, bridged switch 
ing segments 174 and 177, right hand con 
tact and arm 248 of the throw-over switch 
and winding of brake relay 246 to the nega 
tive power brush 216 of the pilot. Brake 
relay 246 in operating closes at its associated 
contact a circuit from the positive to the 
negative power wire of the pilot that in 
cludes the winding of brake solenoid 158; 
and solenoid 158 thereupon draws in its core 
157 and tightens the brake band 150 about 
the brake drum 149 of the pilot traction 
wheel 138. Consequently the speed of the 
pilot car is diminished to prevent it from 
running ahead of the associated traffic car. 
As soon as the speed of the pilot, as a re 
sult of the application of the brake, becomes 
slightly less than the speed of the traffic car, 
the synchronizing auxiliary switch contacts 
191, 192 separate, and the brake relay 246 
is deemergized to release the brake band. 
Thereupon the pilot car runs freely under its 
own momentum and without either the 
brake or motor controlling it until such a 
time as the relative positions of the pilot 
and traffic car again change sufficiently to 
complete the brake or motor circuits. 
In case of an abrupt change in the relative 

speeds of the pilot and traffic car, the angul 
lar movement of the synchronizing arm 62 
may be such as to cause the Switch arm 170 
to swing into one or the other of its extreme 
positions to bridge either the switch Seg 
ent 172 with segment 176 or segment 175 

with segment 177. In the former case, the 
imotor relay energizing circuit previously 
traced is closed directly and independently 
of the synchronizing auxiliary switch con 
tacts 184, 185 to operate the pilot motor 
steadily as long as the segments 172 and 16 
are bridged; in the latter case the previously 
traced brake relay energizing circuit is 
closed directly and independently of the 
synchronizing auxiliary switch contacts 191, 
192 to apply the brake as long as the Seg 
ments, 175 and 17 are bridged. 

It is assumed that the traffic car or “cut” 
of cars is moving down the grade of the 
hump toward the branch or classification 
tracks 41 (Fig. 1), and that the accompany 
ing pilot with its motor and brake mecha 
nism under the control of the synchroniz 
ing switch, as has been described, is con 
tinuously adapting its speed so as to keep 
pace with the traffic car. In order that the 
car or “cut” of cars may have just enough 
momentum to carry it into the particular 
predetermined branch track and bring it to 
rest at the desired point, the operator in the 
central station or controlling tower operates 
the key: 101 and 102 to apply and release 
the brakes of the traffic car as it moves down 
the grade. If the traffic car attached to the 
pilot to which the pair of keys 101, 102 
(Fig. 39) correspond is moving too fast, the 

las 
operator presses key 101. As a result a cir 
cuit is closed that extends from the positive 
power wire by way of conductor 304, closed 
contacts 302 of key 101, conductor 306, con 
trol wire 211, control brush 217 of the pilot, 
winding 313 of the polarized relay on the 
pilot, resistance 31 and negative power 
brush 216, back to the negative power wire 
210. The magnetic effect of the current thus 
caused to flow through polarized relay wind 
ing 313 is such as to move the armature 318 
of that Irelay into engagement with its left 
hand contact point. As a result a circuit is 
closed that extends from the positive power 
brush 215 of the pilot by way of armature 
318 and left hand contact of the polarized 
relay, arm 322 and right hand contact of 
the throw-over switch, and electromagnet 
126 of the electromagnetic valve controling 
mechanism to the negative power brush 216. 
The valve controlling armature is thereupon 
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swung in a clockwise direction and valve 120 . 
is opened to release pressure from the pipe 
or hose 61 connected by way of the pilot and 
traffic cal' coupling member's with the air 
system of the traffic car. This release of air 
pressure as a result of the pressing of key 
101 by the distant operator causes the ap 
plication of the brakes and the slowing down 
of the traffic ca'. 
When the conti'ol operator wishes to re 

lease the brakes and let the car run freely 
again, he presses key 102. This closes a cir 
cit that extends from the negative power 
wire by Way of conductor 305, closed con 
tacts 303 of key 102, conductor 306, control 
conductor 2ii, control brush 217 of the pilot 
car, winding 313 of the polarized relay on 
the pilot car, resistance 316 and positive 
power brush 215 to the positive power wire 
209. Current is thus caused to flow in a 
reverse direction through winding 313 of 
the polarized relay, and as a result the 
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polarized relay armature 318 is attracted 
into engagement with its right hand contact 
point. This closes a circuit that extends 
from the positive power brush 215 by Way 
of armature 318 and right hand contact 
point of the polarized relay, arm 321 and 
right hand contact point of the throw-over 
switch, and magnet winding 125 of the air 
controlling electromagnetic switch to the 
negative power brush 216. The consequent 
energization of magnet 125 causes the asso 
ciated armature to swing in a contra-clock 
wise direction and operate valve 118. This 
opens the passage from the pilot air tank 59 
to the air hose 61 and restores the pressure 
in the air system of the train line by way 
of the connection that exists between the 
coupling members of the pilot and the traffic 
car. As a result, the brakes are released and 
the traffic car permitted to run freely and 
gather speed. - - 

In the manner described above, the traffic 
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car or “cut” of cars is controlled by the op 
erator so as to approach its branch or classi 
fication track at such speed as, in the judg 
ment of the operator, is necessary to permit 
it to come to rest at the desired point on the 
branch track. As the traffic car approaches 
the branch into which it is to be diverted the 
branch track switch is thrown, either by 
hand or by means of automatic Switch con 
trolling mechanism under the control of an 
operator in the control station. In the spe 
cific embodiment of the invention that is 
now being described the throwing of the 
track switch operates an associated electric 
circuit switch 363 that connects the positive 
power wire with a corresponding insulated 
section 360 of the kick-off conductor 214. 
It will be understood, however, that the 
switch 363 may be located wherever con 
venient and may be operated in any desired 
manner. As has been stated, the effect of 
closing switch 363 is to connect the positive 
power conductor with the insulated kick 
of section 360. Consequently the instant the 
brush 220 of the pilot rides over the insu 
lator 361 and upon the live section. 360 a. 
path for current flow is completed from this 
section through brush 220 and thence back 
to the negative brush 216 and the negative 
power conductor by way of three branches. 
One of these branches includes the winding 
of the kick-off magnet 355 that controls the 
coupling between the pilot and the traffic 
car. Another branch includes the winding 
of the magnet 230 which controls the latch 
231 that serves to hold the two lower sections 
of the synchronizing arm 62 in their 
straight, extended relation. The third 
branch of the energizing circuit completed 
when the kick-off brush 220 engages the live 
kick-off section 360 includes the winding of 
the throw-over magnet 354 of the throw-over 
switch. Consequently when the brush 220 
passes on to the live section 360, all three 
magnets are energized. The kick-off magnet 
355 in operating withdraws the associated 
latch 94 and permits the traffic car coupling 
with the valved coupler head attached there 
to to drop away from the main coupler body 
of the pilot car coupling. As has previously 
been described, the disconnection of these 
parts is accompanied by the automatic clos 
ing of the check valve 92 in the valve head, 
so that the air pressure is maintained in the 
train line to keep the brakes from being ap 
plied. At the same time, magnet 230 Oper 
ates the latch 231. Spiral spring 314 (Fig. 
37) thereupon acts to fold the sections 66 
and 67 of the synchronizing arm together, 
while the spring 164 (Fig. 12), being left 
free to act on account of the disconnection 
of the pilot and traffic car couplings, Swings 
the folded arm up into the position indicated 
in broken lines in Fig. 37. This causes the 
swinging of arm 170 of the synchronizing 
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switch into its extreme right hand position, 
but as the synchronizing alm has lost con 
trol of the pilot circuits, as a result of circuit 
changes that will hereinafter be described, 
this is without effect. In consequence, the e 
fore, of the energization of the kick-off mag 
net 355 and collapsing imagnet, 230, the oper 
ative connection between the pilot and the 
traffic car is broken and the synchronizing 
arm is collapsed and drawn up out of the 5 
Way. - 

At the same time that this occurs, throw 
Over magnet 354 is energized and causes the 
movement of the switch aims 321, 322, 24'E, 
248 of the throw-over switch prope; and 3 
switch arms 338 and 347 of the throw-over 
auxiliary switch from their right hand 
their left hand pos s. The first effect of 
this movement is to close a circuit that ex 
tends from the positive power brush 
by way of left hand contact and alm 34, of 
the auxiliary switch, left hand contact and 
arm 247 of the throw-over switch and wind 
ing of motor relay 245, back to the negative 
power brush 216. The motor relay 245 
thereupon operates and closes its contacts 
to complete the operating circuit, through 
the pilot motor arnature, thus causing the 
motor to drive the pilot ahead. At the sale 
time the movement of arms 247 and 248 of 9 2C) 

2.5 

the throw-over switch opens the right hand 
contacts of these arms so that thereafter the 

zing switch has no control over the 
24. 

synchroni 
energizing circuits of the motor relay 
and brake relay 246, and consequently le 
control over the motor and brake of the pilot 
cai'. The movement of switch arms 321 and 
322 from their right hand to their left him 
position opens, at the right hand contacts (;f 
these arms, the circuits over which the ope'. 
ator previously, through the medium of 
the polarized relay 311, 313, had control ove: 
the valve operating magnets 125 and 123. 
The closure of the left hand contacts of ai'i is 
321 and 322 extends the control of the opei 
ator's keys 101 and 102, exercised through 
the medium of the polarized relay, to the 
relay magnets 328 and 336. Magnets 328 
and 336 control the double switch 336 which 
in turn controls the moto relay 245 and the 
brake relay 246. But so long as the auxil 
iary switch with its arms 338 and 347 is is 
the left-hand position the control of magnets: 
336 and 328 cannot be exercised for the rea 
son that the connection from the right-hand 
contact of switch 336 to magnet, 246 is open 
at 338, and the connection from the left 
hand contact of switch 336 through arm 247 
to motor relay 245 is short-circuited through 
arm 347. ity 

The result of the above described opera 
tion of the throw-over and throw-over aux 
iliary switch arms is that the synchronizing 
switch and the valve controlling magnets of 
the pilot are rendered ineffective, the pilot 3. () 
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motor is operated to speed up the pilot and 
cause it to draw away from the traffic car, 
and the polarized relay 311, 313 controlled 
by the operator's keys is placed in readiness 
to assume control over the motor and bi'ake 
of the pilot as Soon as the throw-over aux 
iliary switch arms 338 and 347 are returned 
to their normal position. 
As long as the pilot is moving along the 

energized or live section 360 of the kick-off 
wire the throw-over magnet 354 remains 
energized. When the throw-over brush 220 
reaches the end of the energized section and 
passes; on to the insulator 362, throw-over 
imagnet 354 is deemergized. When this oc 
curs the downward pull of the spring 435 
becomes effective to thrust the lower end of 
the carrier plate 429 against the tail of the 
latch 419, thus lifting the nose of the latch 
from the catch 418 and permitting the 
throw-over auxiliary switch aims 338,347 to 
return under the influence of spring 417 to 
their normal position. But, as has previous 
ly been described, the arms 321, 322, 247, 
248 when swung to their left hand position by 
the operation of the throw-over magnet 354. 
are atched and held in that position. The 
result of the movement of the pilot beyond 
the energized kick-off section 360 and the 
consequent deemergization of the throw-over 
magnet 354 is, therefore, to leave switch arms 
321,322, 247 and 248 thrown to the left and 
throw switch arms 338 and 347 to the right. 
When this condition is established the op 

ei'ator has control of the motor and brake of 
the pilot, and can regulate the Speed of the 
pilot to keep it, clear of other pilots that may 
be accompanying other traffic car's down the 
grade, or that, having discharged their traf 
fic cars, are running free. After the pilot 
has passed beyond the energized kick-off Sec 
tion360 associated with the branch track in 
to which the traffic car accompanying the 
pilot is shunted, the pilot mechanism is un 
affected by succeeding energized kick-off sec 
tions over which its brush 220 may be carried 
in its further moveanent down the grade. 
This is because the switch arms 321, 322, 247 
and 248, once they are thrown to their left 
hand position, are latched and held there 
unaffected by subsequent energizations and 
deenergizations of the throw-over magnet 
354; while when the auxiliary switch arms 
338 and 347 are once tripped and restored 
to their right hand position as a result of 
the deemergization of throw-over magnet 
354 following its energization, they are not 
again subject to the operation of magnet 354. 
until the restoring magnet 369 has been oper 
ated, at a later stage, to return the throw 
over switch arms to their normal position. 

If the operator desires to speed up the 
pilot after it has passed its energized kick 
of section 360, he presses key 102. This 
closes an energizing circuit that has been 

ls 

previously traced for causing the ai'nature 
318 of the polarized relay on the pilot to ei 
gage its right hand contact point. As the 
arms of the throw-Over Switch are to 7 
swung toward the lett, this closes a circuit 
that extends from the positive power brush 
215, armature 318 and right, hand contact 
of the polarized relay, throw-over Switch 
arm 321 and its left hand contact, and wind 
ing of magnet 328 to the negative power 
brush 216. The energization of magnet 323 
Swings the associated arnature in a clock 
wise direction and bridges the left hand pain' 
of the associated contacts. This results in 
the closure of a circuit, that extends for the 
positive power brush 215 by \vay of the left 
hand pair of contacts closed by the opera 
tion of magnet 328, left hand contact and 
an 247 of the throw-ovel Switch and wind 
ing of the motor relay 245 to the negative 
power brush. 216. The motor -elay 245 in 
operating closes a circuit for causing the 'O- 
tation of the anature of the pilot motor 
144, in a manne already described. Conse 
quently the controlling operator by pressing 
key 102 is able to speed up the pilot that is 
in operative relation with the associated con 
trol. Wire 211. 

If the operator wishes the pilot car to 
travel more slowly, he presses key 101. This 
establishes connection between the positive 
power wire and the control Wire 211 and 
brings about the swinging of the polarized 
relay armature 318 of the pilot into engage 
ment with its left, hand contact point, in a 
manner previously described. As a result, 
a circuit is established that extends from 
the positive power brush 215 by way of 
polarized relay armature 318, and its left 
hand contact, arm 322 and left hand con 
tact of the throw-over Switch, and Wind 
ing of magnet 336 to the negative power 
brush. The energization of magnet 336 
causes the movement of the associated ar 
nature to bridge its right hand pair of 
contacts. This closes a circuit that extends 
from the positive power brush 215 by Way of 
the pair of contacts bridged by the Op 
eration of magnet 336, arm 338 and right 
hand contact of the throw-over auxiliary 
Switch, left hand contact and arm 248 of 
the throw-over switch. and winding of brake 
relay 246 to the negative power brush 216. 
Brake relay 246 in operating brings about 
the energization of the brake Solenoid 158 
and the application of the brake to the trac 
tion wheel of the pilot, in a manner ala'eady 
described. 

I shall now refer to the schematic layout 
of Fig. 39 in order to afford a clearer un 
derstanding of the complete cycle of opera 
tion of a pilot car from the time it is at 
tached to one traffic car to conduct the same 
down the grade until it is returned and in 
readiness for attachment to another car. By 
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l'eference to Fig. 39 an understanding may 
also be had of one of the arrangements 
whereby a number of pilot cars may be kept 
simultaneously in use. As shown diagram 
litically in Fig. 39, the main track 40 of 

the hump is provided with a number of 
li'anch tracks with track switches at 44, 45. 
46, etc. Electric switches 363, 363, 363, 
etc., are associated with the track Switches 
in Silch a Way as to be closed when the cor 
responding track Switches are thrown. The 
throwing of the track switches and closing 
of the associated electrical switches causes 
the energization of corresponding kick-off 
sections 360, 360°, 360°, etc. of the kick-off 
wire 214, these kick-off sections being in 
sulated from each other by insulators, as 
361, 362, with short interspersed dead sec 
tions of Wire. The dead sections of the 
kick-off wire 214 need be no longer than is 
Inecessary to insure the reliable release of the 
throw-over auxiliary switch by the deemer 
gization of the throw-over magnet 354 as 
the shoe or brush 220 of a pilot passes from 
One kick-off section to another. As the kick 
Oi Yire is needed only over that portion of 
the travel of the pilot cars in which the 
branch tracks lead off from the main track 
40, the kick-off wire commences a short dis 
tance in advance of the first track switch 
and terminates at a point about opposite the 
last track Switch of the series. 

In the layout diagrammatically shown in 
Fig. 39 there are assumed to be three classes 
of pilot cars, each pilot car of a particular 
class having a control shoe 217 running upon 
a particular corresponding one of the three 
control conductors 211, 212, and 213. Each 
of the three control conductors 211, 212 and 
213, in the plan shown in Fig. 39, is divided 
into three control sections. The first Section 
extends from a point 250 just back of where 
the coupling operation is performed to a 
point 251 at the botton of the hump beyond 
the last switch point. The second section 
commences at the point 251, extends around 
the bend 43 at the bottom of the hump, and 
passes along the return track of the pilot 
('al's to a point 252 at the entrance of the 
service house 50. The third section extends 
from a point 253 at the exit from the service 
house to a point 254 at about the top of the 
hump. Between the points 252 and 253, in 
this particular arrangement, a dead section 
of each control wire extends through the 
service house 50; likewise between the two 
points 254 and 250 there is a dead section 
of each control wire. The three control sec 
tions of the control conductors 211, 212 and 
213 are under the control of three groups of 
operator's key sets. One of the groups of 
key sets, A, B and C, is located in the con 
trol tower or central controlling station 190, 
and the other two groups, A, B, C and A, 
B, C, respectively, are located at a return 
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controlling station 240. The three live sec 
tions of the control wire 211 are controlled 
by the key sets A, A, A; the three live 
Sections of conti'ol wire 212 are controlled 
by key sets B, B, B'; and the three live Se:- 
tions of control wire 213 al'e controlled by 
key sets C, C, C, respectively. Each of 
the above mentioned key sets may comprise 
a pair of keys corresponding with key's 101 
and 102 of Fig. 39. In Fig. 39", the elec 
trical effect produced by each key set is con 
ventionally represented by a single switch 
lever so arranged as to connect the positive 
power wire to the corresponding control soc 
tion when it is moved into one of its posi 
tions, and to connect the negative power wi'? 
to the controlling section when it is novel 
into the other of its alternative positions. 
Resuming now the description of the op 

eration of the Systein, with particular 'ei 
erence to the plan represented in Fig. 
the operator in the control tower 190 has con 
trol over the mechanism of three pilots of 
different classes that may simultaneously lie 
moving down the hump between the points 
250 and 251. Each of the three pilots has 
its control brush or shoe 217 (Fig. 39) in 
engagement with a different one of the con 
trol wires 211, 212 and 213, and each pilot 
may carry Some designation Ol' signal that 
indicates to the tower operator the partic 
ular control wire with which it is in opera 
tive relation, and, therefore, the particular 
One of the key sets, A, B and C, that is to be 
used in controlling the pilot 1:lechanism. As 
has heretofole been explained, the key sets 
A, B and C are used to control, through the 
pilot mechanism, the air blakes of the as 
Sociated traffic cal's up to the point where 
the pilot moves on to the energized kick-off 
Section of the bi'anch track down which tie 
traffic cal' is to be discharged. When the 
pilot I'eaches this section, the ti'afic caj' i: 
disconnected from it as lus been describel, 
and the pilot runs full speact ahead til 
it reaches the end of its particular energized 
kick-off section. Beyond that point the 
erator, by means of key set A. B or C, is 
the case may be. controls the notor and 
bi'ake of the pilot cai' to control the speed 
of the pilot and keep it clear of other pilots 
which may be l'unning free, or which may 
be running ahead of it and have not yet re 
leased their traffic cars. 
When each pilot reaches and passes be 

yond the point 251 at the bottom of the 
hump, it commences its return movement 
With its control shoe engaging the section 
of the control conductor that extends fron 
the point 251 to the point 252 at the en 
trance of the service house 50. During this 
palt of its movement each pilot is under 
the control of the key sets A, B, C, located, 
preferably, in the return control station 240, 
SO that the operator at that point may con 
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trol the speed of movement of the pilots and 
keep them clear of each other. As each 
pilot runs into the service house 50 its con 
to shoe moves on to the dead section of 
the control wire, so that the attendant sta 
tioned in the service house may move the 
pilot through the service house by hand. It 
Will be understood, however, that if desired 
Other key sets associated with each of the 
thlee control wires may be provided in the 
service house So that the attendant may con 
to the pilot motor and brake mechanism to 
effect the movement of the pilots through the 
house. 

in the Service house means are provided 
for recharging the air tanks 59 of the pilots 
if the charge in the tanks has been depleted 
to the point where recharging is necessary. 
Such recharging means may be of any well 
known kind, and need not be described or 
shown. In the service house, the air coupler 
body of each pilot car is also fitted with a 
coupler head 80 (Fig. 23), of which a num 
bei may be kept on hand for this purpose. 
These coupler heads are disconnected from 
the coupling members of the traffic cars after 
the cal's have come to rest at their destina 
tions on the branch tracks of the classifica 
tion yard, and are returned to the service 
house for reconnection with the coupling 
members of the pilot cars. 
Each pilot after being again prepared for 

service is moved out of the service house, and 
as the pilot passes the point 253 its control 
shoe engages the Section of the control wire 
that extends from 253 to 254. These sec 
tions, as has been stated, are under the con 
trol of key sets A, B and C° which may be 
located in the return controlling station 
2-0, so that the operator, by means of the 
propel' One of these key sets, takes control 
of each pilot as it issues from the service 
house and moves it to the point 254 at the 
top of the hump. At the point 254 not only 
are the control conductors 211, 212 and 213 
interrupted, and dead Sections interposed be 
tween the point 254 and the point 250; but 
the power (onductors 209 and 210 are also 
interrupted and dead sections placed between 
254 and the point 255. Consequently after 
passing the point 254 the pilot is dead elec 
trically. After passing the poirit 254, the 
synchronizing arm 62 of the pilot is 
straightened and swung down into position 
and the pilot is moved by hand until it 
reaches the point 255. This is at the top of 
the hump at the point where the pilots are 
attached to the traffic cars that are going 
over the hump. Each pilot as it is needed 
is pushed along until the point 255 is passed, 
whereupon the power shoes or brushes 215. 
21 (3 of the pilot are again in engagement 
with the live power wires 209, 210; and at 
the same time the pilot brush or shoe 221 
(Fig. 39) comes into engagement with the 

'' 

short conducting plate or wire 371 which 
is permanently connected with the positive 
power wire. As a result of this engagement 
the restoring magnet 369 of the pilot is en 
ergized. Referring to Fig. 39, the energiz 
ing circuit may be traced from the positive 
power wire through the conducting plate 
371 and brush 221, which at this time is lin 
engagement there with, and thence by way of 
the winding of restoring magnet 369 and the 

70 

brush 216 back to the negative power wire. 
As a result restoring magnet 369 is ener 
gized and Swings the throw-over switch arms 
321, 322, 247 and 248 back to their normal 
or right hand position. As the auxiliary 
Switch arms 338 and 34 have already been 
returned to their right hand position, as 
previously described, all of the switch arms 
are now restored to normal. This again 
places the air valve controlling magnets 125 
and 126 of the pilot under the control of 
the operator in the controlling tower 190 
and gives the synchronizing switch S con 
trol over the motor and brake mechanism of 
the pilot. The tower operator's control over 
the air valve magnets of the pilot, however, 
does not become effective until the pilot has 
passed beyond the point 250. 
As soon as the motor and brake mecha 

nism of the pilot has been brought under 
the control of the synchronizing switch S 
by the operation of the restoring magnet 
369, as described, the motor tends to drive 
the pilot ahead until the pilot occupies a 
position in which the synchronizing arm is 
vertical and the arm 170 of the synchro 
nizing switch (Fig. 39) has been swung off 
of the motor segments of the switch. Con 
sequently as soon as the point 250 is passed 
the coupling operator, by grasping the lower 
end of the synchronizing arm 62, may lead 
the pilot, driven by its own motor, to the 
point where operative connection may con 
veniently be established between the coupling 
member of the pilot and the coupling mem 
ber of the traffic car by manipulating the 
parts in the manner hereinbefore described. 
When the pilot and traffic car have been cou 
pled and the angle cock of the traffic car 
opened, the pilot, under the control of its 
synchronizing mechanism, commences to 
move with the trafic car down the grade. 
The point 250 has been passed before the 
angle cock is opened, and consequently the 
control shoe of the pilot rides upon one or 
another of the three control wires 211, 212, 
213, depending upon the class Ol' designation 
of the pilot, and thereafter the valve op 
ei'ating mechanism of the pilot is under the 
control of the tower operato's key set. The 
operator may have key 102 (Fig. 39) de 
pressed to apply air pressure from the pilot 
to the traffic car air system as soon as the 
point 250 is passed, thus ensuring the with 
drawal of the brakes as the traffic car com 
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mences to run down the incline; and the 
speed of the car thereafter may be con 
trolled in the manner already described. As 
Soon as the pilot has been coupled to a 
traffic car, another pilot of a different class 
or designation is moved past the point 255 
and placed under the control of the cou 
pling operator, so that each traffic car as 
it starts down the incline has attached to 
it a pilot controlled by a different one of the 
sets of keys in the controlling operator's 
to Wer. 
The car controlling system may be so or 

ganized that instead of there being a diffel 
ent control wire for each of as many pilots 
as may simultaneously be running down the 
grade, there may be a single controlling 
wire divided into a number of sections on 
the down-grade of the hump, so that the 
control of the pilot mechanism may be ef 
fected by Way of one section after another 
as the pilot runs down the grade. Such an 
organization of the system is represented in 
the schematic drawing Fig. 39°. As indi 
cated in this drawing, the portion of the 
control wire 211 that extends from the top 
to the bottom of the hump is divided into 
sections designated 211 to 2119, inclusive. 
There may be as many of these sections as 
desired, or as necessary to provide for the 
independent control of the pilots that are 
simultaneously moving down the incline. 
These control wire sections are controlled 
respectively by key sets A, B, C, D and E 
located in the controlling tower 190, each 
l:ey set being arranged to connect the sec 
tion that it controls alternatively with the 
positive and negative power wires. Thus, 
as each pilot starts down the hump, the 
pilot mechanism is successively under the 
control of each of the key sets A, B, C, D 
and E in the older named. The limits of 
each of the control sections may be marked 
by suitable signals so that the tower opera 
toi may readily know which key set to op 
erate in order to control the mechanism of 
a particular one of the various pilots that 
may simultaneously be moving down the 

There are as many kick-off sections 
360 as there are branch tracks diverging 
from the main track, and the energization 
of each kick-off section is under the con 
trol of an electric switch 363 operated by 
the track switch associated with the par 
ticular corresponding kick-off section. The 
return portion of the control conductor is 
divided, in the particular layout shown in 
Fig. 39, into four sections. The first sec 
tion 211 extends from the bottom of the 
hun) to a point at about the beginning of 
the loop at the top of the hump; the second 
section 2115 extends from this point to the 
entrance of the service house 50: the third 
section 211 extends through the service 
house; and the fourth section 211 extends 
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from the exit of the service house to the 
point at the top of the hump where the 
power conductors 209 and 210 are inter 
rupted and insulating sections interposed. 
Each of these four sections is under the con 
trol of a different one of the four key sets 
F. G. If and I located in a return control 
station 240 at the top of the hump. Thus 
the operator at the station 240 may con 
trol the return movement of the pilots from 
the bottom of the hump through the service 
house 50 and back to the point at the top 
of the hump where the pilots are moved into 
position where they may again be attached 
to the traffic cars as they go over the crest 
of the hunip. At this point there is a dead 
section 211 interposed in the control wire, 
which section extends to the point 250 where 
the tower operator again takes control of 
the mechanism of the pilot car. If desired, 
the key set H. shown in the return control 
operator's station, may be located in the 
service house 50 so that it may be used to 
control the movement of the pilots therein. 
While the preferred embodiment of my 

invention is one which includes the various 
features and elements that have been de 
scribed, it will be understood that it is pos 
sible to embody the invention in forms that 
are more simple and that omit certain of 
the elenients hereinbefore described, but 
which still retain certain of the more im 
portant advantages of the preferred embodi 
ment. One of the simpler forms in which 
the invention may be practiced is illustrated 
in the diagrammatic drawing Fig. 39" and 
in the schematic layout shown in Fig. 39. 
Referring to the circuit diagram illustrated 
in Fig. 39, it may be seen that the circuit 
arrangement is substantially that of Fig. 39 
excepting for the omission of the throw 
over and throw-over auxiliary switch ele 
ments and the associated relay comprising 
the magnets 328 and 336, together with the 
rearrangement of the controlling relation 
between the elements that are retained, as 
will be described. In the simplified organi 
zation illustrated in Fig. 39, the energizing 
circuits of the valve controlling electro 
magnets 125 and 126 are continuously un 
der the control of the polarized relay arma 
ture 318, the movement of the armature 318 
to the left in response to the pressing of 
operator's key 101 causing the energization 
of the air releasing magnet 126, and the 
movement of the armature to the right in 
response to the pressing of key 102 causing 
the operation of the air applying magnet 
125. As indicated, this control of the oper 
ator's keys over the air releasing and apply 
ing magnets continues as long as the control 
brush 217 is riding upon the control wire 
211 irrespective of whether the kick-off has 
taken place or not. Of course after the 
kick-off operation has occurred, the magnets 
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125 and 126, although still under the con 
trol of the operator, can pelform no useful 
function, as the kick-off has uncoupled the 
pilot from the traffic car. Furthermore, as 
may be seen, the polarized relay armature 
318 at no time has any control over the 
pilot motor and brake, its control being 
solely over the valve operating magnets 125 
and 126. The motor and brake of the pilot 
are at all times under the control of the Syn 
chronizing switch S, even after the kick-off 
has taken place. Segment 176 of the syn 
chronizing switch is connected directly and 
permanently with the energizing winding of 
the motor relay 245, and segment 177, of 
the synchronizing switch is connected direct 
ly and permanently with the energizing 
winding of brake relay 246. Before the kick 
off occurs the motor and brake are automati 
cally operated, just as in the case of the cir 
cuit of Fig. 39, to cause the pilot car to 
keep pace with the traffic car that it is ac 
companying down the grade. When the 
kick-off occurs, as a result of the brush 220 
coming into engagement with a live or ener 
gized section 360 of the kick-off wire, the 
kick-off magnet 355 and the arm collapsing 
magnet 230 are both operated, and in con 
sequence the air coupling of the pilot is dis 
connected from the air coupling of the traf 
fic car while the synchronizing arm is col 
lapsed and folded up. But as in the cir 
cuit organization of Fig. 39 segment 176 
of the synchronizing switch is permanently 
connected with the energizing winding of 
the motor relay 245, and as the swinging up 
of the synchronizing arm moves the switch 
arm 170 into its extreme position to bridge 
segments 176 and 172 of the synchronizing 
switch (shown in broken lines in Fig. 37), 
the motor relay 245 is thereafter maintained 
continuously energized and the motor 144 
drives the pilot full speed ahead. 
The simplified form illustrated in Fig. 39 

is more particularly adapted for a car con 
trol system in which the classification yard 
is smaller and the hump shorter, in conse 
quence of which it is not necessary to make 
provision for the control of more than one 
pilot t time on the downward incline of 
the hu?hp. Fig. 39 shows the schematic 
layout of a system adapted for the use of 
pilots having the circuit arrangement illus 
trated in Fig. 39. Referring to Fig. 39, 
the control wire 211 extends only from the 
point 250, a slight distance along the down 
grade from the top of the hump, to point 
251 at the bottom of the hump. The con 
trol wire is discontinued at the bottom of 
the hump, as it serves no function beyond 
the last switch point of the distributing 
track 40. The control wire between points 
250 and 251 is divided, in the embodiment 
shown, into five sections designated 211 to 
211, inclusive. These sections are con 

19 
trolled by key sets A, B, C, D and E, re 
spectively, located at the control station 190. 
Each of these key sets is wired to control 
the connection of either the positive or nega 
tive power wire with its corresponding sec 
tion at the will of operator. The layout of 
Fig. 39 as shown also includes a kick-off 
section, 360 to 360 inclusive, for each dis 
tributing track switchung point, these kick 
off sections being energized under the con 
trol of electrical switches 363 to 363, in 
clusive, operated in the operation of the cor 
responding track switches. 

Beyond the point 251 at the bottom of the 
hump Only the two power conductors 209, 
210 are continued along the return path of 
the pilots back to the top of the hump. One 
Of the power wires is continuous, while the 
other is divided into a number of sections, 
each Section being energized under the con 
trol of a Switch. In the present instance, 
the positive power wire 209 is continuous, 
while the negative power wire 210 is inter 
rupted to divide it into four sections. The 
Section 210", in the present instance extends 
from point 251 at the bottom of the hump to 
point 251 at the beginning of the loop to 
Wald the top of the hump; section 210 ex 
tends from point 251 to point 252 at the 
entrance to the Service house 50; section 210° 
extends through the service house to point 
253 at the exit thereof; and section 210 ex 
tends from this point to point 254 at the 
crest of the hump. Between points 254 and 
255 each of the power wires is interrupted 
by a dead section. The energization of sec 
tions 210, 210", 210° and 210 of the negative 
poWel' wire is under the control of switches 
A, B, C and D respectively, located at the 
l'eturn control station 240. Each of these 
Switches consists of a movable switch arm or 
member that may occupy three positions. 
In the normal position of each switch the 
circuit that it controls is open; in the next 
position of the switch the circuit that it 
controls is closed through a limiting resist 
ance 315; and in the last position of the 
switch the circuit is closed directly without 
any included resistance. The circuit that 
each Switch closes extends from the nega 
tive terminal of the source of power 310 to 
the particular section of the negative power 
wire that this switch is adapted to control. 

In the operation of the simplified system 
that is represented in Fig. 39 and Fig. 39, 
the pilot runs down the incline of the hump 
with its air controlling mechanism succes 
sively under the control of key sets A, B, C, 
I) and E at the control operator's station 
190, and the kick-off takes place when the 
pilot reaches the particular kick-off section 
360 that corresponds with an operated track 
switch, as has been described. The swing 
ing upward of the released synchronizing 
arm 62 of the pilot then closes the pilot 
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motor circuit to cause the pilot to run at 
full speed on down the incline of the hump. 
When the pilot reaches the point 251 at the 
botton of the hump its negative power 
brush connes into engagement with section 
210". When this occurs the subsequent 
energization of the pilot moto) depends upon 
the position of switch A at return control 
station 240. If the operator wishes the pilot 
to run at full speed while it is on section 
210, he moves switch. A to its last position. 
If he wishes the pilot to run at reduced 
speed over this section, he moves the Switch 
A to its middle position where l'esistance is 
interposed in the circuit of the negative 
power wire from which the pilot motoi de 
rives current for its operation. If the op 
erator desiles to stop the returning pilot at 
any point on section 210", he moves switch A 
to its normal or open position, this entirely 
interrupting the connection of section 210", 
with the negative pole of the source of power 
310. In like manner, by manipulating the 
proper one of his switches B, C and D, the 
operator at the return control station can 
control the movement of the pilot as it trav 
erses each of the succeeding sections 210°, 
210, and 210 in its return movement. 
After the pilot has entered the service house 
50, it is moved through the same under the 
control of the switch C which may, if de 
sired, be placed in the service station itself. 
Or, if desired, the section 210° through the 
Service house may be a dead section, and the 
pilot may be noved through the service 
house by hand. When the pilot has been 
placed in readiness for its next trip by be 
ing recharged with air and having its air 
coupling member provided with a coupler 
head, it is moved onto section 210 and 
along this section, under the control of 
switch D, to point 254 at the crest of the 
hump. Between points 254 and 255 both 
power conductors are replaced with dead 
sections; and as the pilot is manually moved 
over this stretch, its synchronizing arm is 
straightened and swung down so that upon 
passing point 255, where the positive and 
negative power wires are resumed, the pilot 
is in readines to be again attached to a traf 
fic car by the coupling operator. 
In the preferred embodiment of the in 

vention diagrammatically illustrated in Fig. 
39 I have described how the organization 
operates automatically immediately follow 
ing the kick-off to energize the pilot motor 
and suspend for an interval the operator's 
control over the speed controlling mech 
anism of the pilot. In the modified form ill 
lustrated in Fig. 39 this principle is 
further extended to provide for the Suspen 
sion of the operator's control and the auto 
matic releasing of the brakes of the traffic 
car for an interval preceding the kick-off 
or separation of the pilot from the traffic 
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car. This additional result is attained by 
the addition of certain elements to those 
forming part of the Organization of Fig. 
39, and by corresponding modifications in 
the circuit connections through the medium : 
of which the various parts are inter-related. 
Referring to Fig. 39', when the brush 2:20 
moves on to the energized kick-off section 
360 a circuit is closed that extends from 
energized section 360 and blush 220 in en 
gagement therewith, by way of an addi 
tional arm 367 of the throw-over switch and 
the right-hand contact point with which this 
arm is normally in engagement, and thence 
through the winding of an added relay 352 ''} 
to the negative power brush 216. As a re 
sult of the closure of this circuit relay 35:2 
is energized to open its back contacts and 
close its front contacts. The oute pair of 
back contacts of relay 352 are included in i5 
the path over which magnet 126 is enel 
gized. Consequently when the relay 352 
operates the operatol is no longer able to 
control the valve 120 through the medium 
of the magnet 126 to release pressure in the 3: 
train line and thus apply the brakes. At the 
same time the closing of the outer front con 
tact of relay 352 closes a circuit that extends 
from the positive power brush 215 by Way 
of the armature and outer front contact of :23 
relay 352, and thence through the winding 
of magnet 125 to the negative power brush 
216. Magnet 125 in operating opens valve 
118, and thus applies pressure to the train 
line to release the brakes of the traffic car. 
It may be seen therefore that the effect of 
the engagement of kick-off brush 220 with 
the energized kick-off section 360 is to sus 
pend the operator's control of the valve con 
trolling mechanism and to release the brakes 
of the traffic car. The object of this is auto 
matically to insure the release of the traffic 
car brakes before the pilot is disconnected 
so that the traffic car may run freely into 
its branch track. 
When relay 352 is operated as a result of 

brush 220 encountering the energized kick 
off section, it closes at its inner front con 
tact a circuit extending between the posi 
tive and negative power brushes and includ- : i. 
ing the winding of solenoid 340. The speed 
of movement of the core of the Solenoid 340 
is regulated by an associated dashpot 368, 
the relation being such that the movement 
of the core is practically unimpeded when 
the solenoid is energized, but is retarded 
by the dashpot in its return to normal upon 
the deemergization of the solenoid. The 
movement of the Solenoid core operates as 
sociated contacts 340; and in consequence of 
the above mentioned relation between the 
core and the dashpot 368, contacts 340 are 
closed immediately upon the energization of 
the solenoid, but are not again opened after 
the deenergization of the solenoid until an 
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interval of time that may be regulated as 
may be desired by the adjustment of the 

Consequently, when the kick-off 
shoe 220 moves off of the energized kick 
off section 360 in the travel of the pilot, the 
resultant deenergization of relay 352 imme 
diately deemergizes solenoid 340; but until 
the expiration of the pre-determined time 
interval, a circuit is closed that extends from 
the positive power brush by Way of the ar 
mature and right-hand back contact of relay 
352, closed contacts 340 of solenoid 340, 
and thence to the negative power brush by 
way of the three parallel branches includ 
ing the throw-over magnet 354, the kick-off 
magnet 355, and the arm collapsing magnet 
230. These three magnets thereupon oper 
ate to perform their respective functions as 
has previously been described in connection 
with the organization illustrated in Fig. 39. 
During the interval determined by the re 

tarding action of the dashpot 368 the ener 
gizing circuit for the three magnets remains 
closed, and consequently the two arms of the 
throw-over auxiliary switch as well as the 
five arms of the throw-over switch are held 
in their left-hand position. But when the 
dashpot 368 finally permits the opening of 
contacts 340', the arms 347 and 338 of the 
throw-over auxiliary switch are released by 
the deemergization of throw-ovel magnet 
354, as has previously been described, and 
these arms then return to their right-hand 
position. The effect is just as was described 
in connection with Fig. 39.-namely, to enel 
gize the motor of the pilot and suspend the 
operator's control of the pilot speed control 
ling mechanism while the throw-over auxil 
iary switch arms are in their left-hand posi 
tion, and to restore the operator's control 
when these arms swing back into their right 
hand position. 
Obviously the dashpot 368 connected with 

the core of solenoid 340 may be regulated to 
make the interval during which the pilot is 
speeded up and the operator's control is sus 
pended whatever length of time may be 
deemed to be necessary. While a dashpot 
arrangement for regulating this time inter 
val has been shown and described, it will be 
understood that any one of the various 
movement retarding devices well known in 
the art may be substituted. It will also be 
understood that the length of the kick-off 
section 360 and its positional relation to the 
track switch of the traffic car track may be 
varied as may be desired to accomplish the 
results above described. -- 
In Fig. 1" I have shown an arrangement 

of monorail switches to enable the pilot to 
accompany a traffic car through a “cross 
over' switch such as is commonly employed 
between two parallel railway tracks of 
standard construction. In a classification 
yard where two main tracks are provided, to 

al 
permit one train to be brought to the top of 
the hump on one track while another train 
is being pushed over the top on a second 
track, it is necessary to provide a cross-over 
switch so that cars sent down on either main 
track may be directed into the continuation 
of the other parallel main track and its asso 
ciated branch tracks. Such railway cross 
over switches are well known and need no 
description. In order that the pilot may 
accompany the traffic car through the cross 
over, I employ switches for the monorail 

70 
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structure such as those that are commonly 
employed in connection with the monorail 
structures used in warehouses and similar 
places. 

line and swinging this section so as to be 
continuous with one or another of two 
branches. In Fig. 1: I have shown four 
such switches, the switches 224 and 225 be 
ing arranged in the upper track and the 
switches 226 and 227 being arranged in the 
lower track. The movable switch sections 
are pivoted at 224, 225, 226, and 227, re 
spectively, and are capable of movement into 
one or another of two alternative positions, 
as indicated by the full line and the broken 
lines in the drawing. At the intersection of 
the monorails at the center of the cross-over 
the monorail switch consists of a section 234 
pivoted at its center 256 and adapted to be 
swung into position to constitute a centinua 
tion of either one of the two main monorail 
tracks. In the figure the position of the 
switches is such that a pilot, starting from 
the left on the lower track, passes through 
switch 226, thence over switch 234 and 
switch 225, to the upper track. As succes 
sive pilots follow along on the lower track 
they will be sent on through to the upper 
track or caused to continue on the lower 
track depending on the position of switch 

Such switches are made by pivoting 
a section of rail at one end in the monorail 
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226. When pilots are moving from the left . 
on the upper rail, then switches 234, 225 
and 227 will be moved to their broken line 

() 

E. and the position of switch 224 will 
etermine which of the two main tracks the 

pilots will follow. 
It will be understood that the movement 

of the monorail switches with their corre 
sponding track switches may be brought 
about by the provision of such well known 
devices of the art as are necessary for this 
purpose. It also will be understood that 
the power and control wires are arranged to 
be secured to and to move with the swing 
ing monorail switch sections so that the 
power application to the pilots moving 
through such switches and the control there 
of may be continuous. 
I claim: 
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1. In a gravity car distributing system, a 
pilot, means thereon for controlling the rate 
of movement down the incline of a gravity 30 
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propelled and temporarily associated traffic 
cal', and connections including a manually 
operable device located at a point detached 
from the pilot for exercising substantially 
continuous control over said means during 
the association of said pilot and said car. 

2. In a gravity car distributing system, a 
pilot, means thereon for controlling the op 
eration of the brakes of a gravity propelled 
and temporarily associated traffic car, and 
connections including a manually operable 
device located at a point detached from the 
pilot for operating said means at will during 
the association of said pilot and said car to 
control the rate of movement of said traffic 
car down the incline. 

3. In a gravity car distributing system, a 
pilot adapted temporarily to travel with and 
to have its movement controlled by the move 
ment of a traffic car, means on said pilot for 
supplying air under pressure, means for con 
necting the first said means to the air brake 
line of said traffic car, means for controlling 
the passage of air from the first said means 
to said air line, and connections from a point 
detached from the pilot for operating the 
last said means. 

4. In a device of the class described a 
pilot, an air system thereon, comprising 
means for connection to the air brake line of 
a gravity propelled traffic cal' and valves for 
controlling the access of air to and its escape 
from the air line of the traffic car, and con 
nections from a point detached from the 
pilot for operating said valves to retard the 
movement of said car or to permit it to run 
freely under the influence of gravity. 

5. In a device of the class described a 
pilot, a tank thereon for storing air under 
pressure, means for connecting the tank to 
the air line of an independently propelled 
traffic car, means for controlling the passage 
of air from the tank to said air line to re 
lease the brakes of said traffic car, and con 
nections from a point detached from the 
pilot for operating the last said means. 

6. In a device of the class described, a 
pilot for controlling a traffic car but in sub 
stantially tractionless relation there with, a 
tank on said pilot for storing air under pres 
Su'e. means for connecting the tank to the 
air brake line of said traffic car, said means 
including a valve, a valve for releasing pres 
sure in said connecting means, and connec 
tions from a point detached from the pilot 
for exercising substantially continuous con 
trol over said valves during the association 
of said pilot and said car. 

7. In a device of the class described, a 
pilot, means thereon for governing the speed 
controlling means of a traffic car, and means 
including a mechanical coupling between 
said pilot and traffic car incapable of exercis 
ing any substantial traction for causing the 
pilot to travel with the traffic car. 

ranged to be connected to the air brake sy:- 
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8. In a device of the class described, a 
pilot, means thereon for controlling the 
brakes of a traffic car, and means incapable 
of exercising any substantial traction con 
necting the pilot and traffic car and Operat 
ing to cause them to travel together. 

9. In a device of the class described, a 
pilot, a solice of compressed air thereon, 
ineans for detachably connecting the same 
to the air brake line of a trafiic car, a valve 7 
in said means, means for operating said 
Valve, and means on said pilot responsive to 
control exercised by said traffic car for ac 
celerating O' retarding the movement of said 
pilot to cause it to travel with the traffic cai'. 

10. In a device of the class described, a 
pilot, means thereon for governing the speed 
controlling means of a trafic car, a moto 
for driving the pilot, braking means for the 
pilot, means movable with respect to the st 
pilot for connecting the pilot to a traffic car, 
and means governed by the movement of 
Said connecting means controlling the motor 
and brake for causing the pilot to travel 
with the trafic car. 

11. In a device of the class described, a 
pilot, means thereon for governing the speed 
controlling means of a traffic car, a motor 
driving the pilot, a brake for retarding the 
notion of the pilot, a non-rigid connection 
for attaching the pilot car to the traffic car, 
and heans operated by said connection when 
the pilot travels slower than the traffic car 
fo' energizing the motor. 

12. In a device of the class described, a 
pilot, means the 'eon for governing the speed 
controlling means of a traffic car, a motor 
driving the pilot, a brake for retarding the 
motion of the pilot, a non-rigid connection 
for attaching the pilot to a traffic car, and 105 
means operated by said connection when the 
pilot travels faster than the traffic car for 
applying said brake. 

13. In a device of the class described a 
pilot, means thereon adapted to be con- ll? 
nected to the speed controlling means of a 
trafic car for governing the latter. an elec 
tric motor driving the pilot. a non-rigid 
connection for attaching the pilot to a traffic 
car, permitting the car and pilot to travel at if 
different lates of speed, and a switch govern 
ing said electic mator and controlled ly 
said connection to be opened when the pilot 
travels faster than the traffic car and closed 
when the pilot travels slower than the trafic i: 
Cal. 

14. In a device of the class ?lesoiler, 
means including a valve adapted and ar 

, 

tem of a gravity propelled traffic car for con- 23 
trolling the same, and connections from a 
point detached from said means for exe 
cising substantiallv continuous control over 
said valve fo effect the retardation or acca 
eration of the movement of said car. 
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13. The combination of a traffic car hav 
ing an a 1 bi'ake system, nealis including 
a valve leinporarily associated with the ai' 
brake system for controlling the air supply 
of the latter, and connections from a station 
airy point for exei cising substantially con 
tinuious control over said valve during the 
association of said means with said air brake 
system for continuously controlling the 'ate 
of movement of said car. 

16. In a gravity car distributing system, 
the combination of a gravity propelled traffic 
car having an air brake system, substantial 
ly tractionless controlling means tempora 
rily associated with the air brake system, 
including a valve for controlling the aii' 
therein, and a device and connections for 
operating the valve from a fixed point. 

17. The combination of a traffic car hav 
ing an air-brake system, means temporarily 
asociated with said traffic car and the nove 
ment of which is controlled thereby for con 
trolling the air-brake system thereof, and 
means controlled from a distant fixed point 

; for disconnecting the first said means from 
the traffic cal'. 

18. In a gravity car distributing system, 
the combination of a traffic car having an 
air brake system, detachable means tempo 
rarily associated with the traffic car for con 
trolling the air brake system thereof, de 
taching means, a track switch, and control 
ling connections made opei'ative in throw 
ing said track switch for operating said de 
taching inneans to detach said first mentioned 
controlling means from the trafic car. 

19. In a device of the class described, a 
pilot, means thereon for controlling the 
movement of a traffic car, a coupling element 
for establishing operative relation between 
the pilot and the traffic cal', means operable 
from a fixed point for controlling said coll 
pling element to dis-establish said operative 
relation, and operating connections for con 
trolling said means from a distant point. 

20. In a device of the class described, a 
pilot, means thereon for controlling the op 
eration of the brakes of a trafic car, a cou 
pling element for establishing controlling re 
lation between the pilot and the traffic car, 
mechanism associated with said coupling el 
ennent for dis-establishing said controlling 
relation, and connections operable from a 
fixed point for controlling the operation of 
said mechanism. 

21. In a device of the class described, a 
pilot, means for driving the same, movable 
means for connecting the pilot to a traffic 
car controlling the first said means, means 
on said pilot for controlling the movement 
of said traffic car, means for establishing 
ontrolling relation between said controlling 
means of the pilot and the traffic car. and 
means automatically operated for disestab 
lishing said controlling relation. 

22. In a device of the class described, a 
pilot, means thereon for controlling the 
operation of the air-brakes of a traffic car, 
coupling means for establishing controlling 
relation between said controlling means of 
the pilot and the air-brakes of the traffic 
car, means associated with said coupling 
means for dis-establishing said controlling 
relation, and connections from a point de 
tached from the pilot for controlling the 
operation of said last mentioned means. 

23. The combination of a traffic car plo 
vided with an air-brake system and an air 
coupling member, a pilot having an air 
brake controlling system and a coupling 
member connected with the coupling mem 
ber connected with the coupling mem 
ber of the traffic car, said pilot coupling 
member having a detachable coupler head 
through which connection between the pilot 
coupling member and the traffic car coupling 
member is established, and means associated 
with said pilot coupling member and adapt 
ed to be controlled from a distant point for 
detaching said coupler head from the pilot 
coupling member and leaving it attached to 
the traffic car coupling member. 

24. The combination of a traffic car pro 
vided with an air-brake system and an air 
coupling member, a pilot having an air 
brake controlling system and a coupling 
member connected with the coupling mem 
ber of the traffic car, said pilot coupling 
member having a detachable coupler head 
through which connection between the pilot 
coupling member and the traffic car coupling 
member is established, and means associated 
with said pilot coupling member and adapt 
ed to be controlled from a distant point for 
detaching said coupler head from the pilot 
coupling member and leaving it attached 
to the traffic car coupling member, said cou 
pler head having a valve with means for 
automatically closing the same upon the 
detachment of said head to hold the pres 
sure in the air-brake system of the traffic 
Cal. 

25. The combination of a traffic car pro 
vided with an air-brake system and an air 
coupling member, a pilot having an air 
brake controlling system, and an air cou 
pling member detachably connected with the 
air coupling member of the traffic car, means 
adapted to be controlled from a distant 
point for disconnecting the pilot coupling 
member from the traffic car coupling mem 
ber, and means automatically operated 
upon said disconnection for holding the 
pressure in the air-brake system of the 
traffic car. - 

26. The combination of a traffic car hav 
ing an air-brake system and an air cou 
pling member, an air brake controlling sys 
tem provided with a coupling member con 
nected with the coupling member of said 
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traffic car, means controlled from a dis 
tant point for disconnecting said coupling 
members, and means made operative upon 
said disconnection for holding the pressure 
in the air-brake system of the traffic car. 

27. The combination of a traffic car hav 
ing an air-brake systein and an air coupling 
member, an air-brake controlling System 
having a coupling member connected with 
the coupling member of said traffic car, 
means associated with said coupling mem 
bers for disconnecting the same, and operat 
ing connections for controlling said means 
from a distant fixed point. 

28. In a device of the class described, a 
pilot adapted and arranged to travel with 
a traffic car, said traffic car being provided 
with speed controlling means, means on said 
pilot for governing said speed controlling 
means to accelerate or retard the rate of 
movement of said traffic car, and operative 
connections including a manually operated 
device for controlling said speed governing 
means of the pilot from a fixed point. 

29. The method of controlling cars in a 
gravity classification yard, which consists in 
causing a succession of cars each provided 
with an air brake system to move down a 
main track and into various branch tracks 
under the influence of gravity, associating 
intermediate controlling devices with the 
cars during their movement down the main 
track, and independently controlling the air 
brake systems of the various cars from a 
fixed point through the medium of said in 
termediate controlling device. 

30. The method of controlling the move 
ment of cars in a gravity distributing sys 
tem, which consists in causing a succession 
of cars or cuts of cars each provided with an 
air brake system to move down an incline 
under the influence of gravity, associating in 
termediate controlling devices with said cars 
or cuts of cars during their movement down 
the incline, and independently controlling 
the air brake system of each car or cut of 
cars through the medium of said intermedi 
ate controlling device from points detached 
from said cars or cuts of cars. 

31. In a device of the class described, a 
pilot, means thereon for governing the speed 
controlling means of a trafic car, a motor 
for driving the pilot, braking means for the 
pilot, means for connecting the pilot to a 
traffic car, means governed thereby con 
trolling the motor and brake for causing 
the pilot to travel with the traffic car, mean: 
for automatically disconnecting the pilot 
from the traffic car at a pre-determined 
point, and means automatically operated 
upon said disconnection for changing the 
speed of the pilot to cause it quickly to sepa 
rate from the traffic car. 

32. In a device of the class described, a 
pilot, means thereon for governing the speed 
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controlling means of a traffic car, means for 
connecting the pilot to the traffic car and 
placing the trafiic car under the control of 
Said governing means, means for automati 
cally disconnecting the pilot car from the 
traffic car at a pre-determined point, and 
mean, autoimatically operated upon said dis 
connection for changing the speed of the 
pilot. 

33. In a device of the class described, a 
pilot, means thereon for governing the speed 
controlling means of a traffic car, means 
for connecting the pilot to the traffic car and 
placing the traffic car under the control of 
said governing means, lineans for automati 
cally disconnecting the pilot car from the 
traffic car at a predetermined point, motor 
mechanism for said pilot, and means made 
operative after the disconnection of the pilot 
car from the traffic car for placing said 
hotor mechanism under the control of a 
dirtant control station. 

34. In a device of the class described, a 
pilot, having driving and braking means 
thereon, neans on Said pilot for governing 
the speed controlling means of a traffic car, 
means for connecting the pilot to the traffic 
car and thereby placing the traffic car under 
the control of said governing means, and 
means associated with said connecting means 
for controlling said driving and braking 
means of Said pilot for causing the pilot to 
travel with the traffic car. 

35. In a gravity car distributing system, 
a pilot provided with speed controlling 
means and with means for temporarily con 
necting the same with a traffic car having 
Speed controlling means, means on said pilot 
adapted to be substantially continuously 
controlled from a point extraneous to said 
pilot and said traffic car during the associa 
tion of the same for controlling the speed 
controlling means of said trafic car, and 
means controlled by said traffic car for con 
trolling the speed controlling means of said 
pilot. 

36. The combination of a traffic car and a 
pilot car each provided with a braking sys 
tem, connecting means between said cars 
adapted and arranged to be moved in the 
movement of Said cars relative to each other, 
and means controlled by the movement of 
said connecting means for controlling the 
operation of the braking system of one of 
said cai's to cause said cars to travel to 
gether. 

37. The combination of a traffic car and a 
pilot car, speed controlling mechanism on 
each of Said cars, means acting through the 
medium of the speed controlling mechanism 
of one of said cars for changing the speed 
of said car, and means made operative in 
changing the speed of said car and acting 
through the medium of the speed controlling 
mechanism of the other car for causing a 
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corresponding change of speed in said other 
C. 

38. The combination of a traffic car and a 
pilot car, speed controlling mechanisin on 
each of Said cars, means acting through the 
medium of the speed controlling mechanism 
of one of Said carg for changing the speed 
of said car, connecting means between said 
&l's adapted and al"Fanged to be noved in 

the resultant movement of said cars relative 
to each other, and means controlled by the 
movement of said connecting means and act 
ing through the medium of the speed con 
& Folling mechanism of the other car for 
caising a corresponding change of speed in 
said other car. 

39. In a device of the class described, a 
pilot, means on said pilot for controlling 
the Speed controlling means of a traffic car, 
an arm connecting said pilot and traffic car 
and constituting the operative connection 
herebetween, operating connections con 
trolled to cause the disconnection of said altill, and means automatically operated upon 
said disconnection for clearing said arm 
from the path of movement of the car from 
which it is disconnected. 

40. In a device of the class described, a pilot provided with means for controlling 
the speed controlling means of a traffic car, 
an arm for connecting said pilot and traffic 
car and constituting the operative connec 
tion therebetween, operating connections 
with means for controlling the same to cause 
the disconnection of said arm, and means 
automatically operated upon said disconnec 
tion for collapsing said arm. 

41. In a device of the class described, a 
pilot provided with speed controlling means 
and means for controlling the speed control 
ling means of a traffic car, a connection be 
tween said pilot and traffic car through the 
medium of which the control of the speed 
controlling means of the traffic car is ef 
fected, means controlled from a distant 
point for severing said connection, and 
means automatically operated upon the sev 
erance of said connection for controlling the 
speed controlling means of said pilot. 

42. In an air-brake system, the combina 
tion with two air coupling members, of a 
detachable coupler head interposed between 
and detachably connected with said cou 
pling-members, a latch controlling the con 
nection of said coupler head with one of 
said members, and operating means and con 
nections controlled from a distant point for 
effecting the movement of said latch to dis 
connect said coupler head from the corre 
sponding associated member. 

43. In a pneumatic power transmission 
system, the combination with two connected 
coupling members with a latch for holding 
the same in coupling relation, an electro 
magnet for moving said latch to effect the 
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disconnection of said members, and an en ergizing circuit for said electro-magnet with 
means at a distant point for controlling the 
Same. 44. In a pneumatic power transmission 
system, the combination of two connected 
coupling member's with an interposed cou 
pler head, a check valve in said cou 
pier head, means acting to maintain said 
valve open while said coupling members are 
connected, operatinig means and connections 
adapted to be controlled from a distant 
point for disconnecting said members and 
leaving said coupler head connected with 
one of them, and means made operative in 
the disconnection of said members for clos 
ing said check valve. 

45. In a pneumatic power transmission sys 
tem, the combination of two connected cou 
pling members, a check valve interposed be 
tween said members at the point of connec 
tion, neans for holding said check valve open 
while the members are connected, means con 
trolled from a distant point for disconnect 
ing said members, and neans operating au 
tomatically upon the disconnection of said 
members for closing said check valve. 

46. In a car control system, a pilot pro 
vided with means for controlling the speed 
controlling means of a trailic car, connecting 
means between the pilot and traffic car 
through the medium of which said control 
is exercised, electro-magnetic mechanism for 
disconnecting said connecting means, an en 
ergizing circuit for said electro-magnetic 
mechanism, and a controlling switch for 
said circuit adapted and arranged to be op 
erated in the movement of a track switch 
associated with the track over which the 
traffic car moves. 

47. In a car control system, the combina 
tion of a pilot provided with means for con 
trolling the speed controlling means of a 
traffic car, means for operatively connecting 
said pilot with the traffic car, means for dis 
connecting the pilot and traffic car, and 
means moved in the movement of a track 
switch in the track over which said traffic 
car moves for controlling the operation of 
said disconnecting means. 

48. In a car control system, a traffic car 
and a controlling pilot attached thereto to 
travel there with, speed controlling mecha 
nism and controlling means therefor on said 
pilot, and means automatically operated at 
a predetermined point in the movement of 
said pilot and trafic car to disconnect said 
pilot and traffic car and actuate said con 
trolling means of said pilot. 

49. In a device of the class described, a 
pilot provided with a valve for controlling 
the air-brake system of a connected traffic 
car and with mechanism for controlling the 
speed of said pilot, a controlling device at a 
point outside of Said pilot, operating con 
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nections between said device and said pilot 
arranged to give said device control over 
said valve, means associated with said pilot 
for disconnecting said pilot from the asso 
ciated traffic car, and means made operative 
upon said disconnection for shifting the con 
trol exercised by said controlling device 
from said valve to said pilot speed control 
ling mechanism. 

50. In a device of the class described, a 
pilot provided with mechanism for control 
ling the speed thereof, means on said pilot 
for controlling the speed controlling mecha 
nism of a traffic car, on operator's control 
ling device, operative connections between 
said controlling device and the aforesaid 
speed controlling mechanism on said pilot, 
and means automatically operated at a pre 
determined point in the movement of said 
pilot for depriving said operator's control 
ling device of its control over said pilot 
speed controlling mechanism and controlling 
said mechanism directly. 

51. In a device of the class described, a 
pilot provided with mechanism for control 
ling the speed thereof, means on said pilot 
for controlling the speed controlling mecha 
Inism of an associated traffic car, an operator's 
controlling device, operative connections for 
normally giving the same control alterna 
tively over the speed controlling mechanism 
of the traffic car and over the speed control 
ling mechanism of the pilot, and means auto 
matically operated during a predetermined 
part of the travel of the pilot for operating 
one of said speed controlling mechanisms in 
dependently of control by said operator's 
controlling device. 

52. In a device of the class described, a 
pilot having speed controlling mechanism 
therefor, means on said pilot for controlling 
the speed controlling mechanism of an asso 
ciated traffic car, connecting means for es 
tablishing operative relation between the 
aforesaid controlling means on said pilot 
car and the speed controlling mechanism of 
the traffic car, said connecting means nor 
inally operating to control the speed control 
ling mechanism of Said pilot, an operator's 
controlling device normally adapted to exer 
cise control over said traffic car speed con 
trolling means on said pilot, and a switch 
automatically operated at any desired point 
in the travel of said pilot for discontinuing 
the operative relation between said connect 
ing means and the speed controlling mecha 

of the pilot and shifting the control ex S. 
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ercised by said operator's controlling device 
from said traffic car controlling means on the 
pilot to said speed controlling mechanism of 
the pilot. 

53, in a car control system, a traffic car 
and a pilot, a main traffic car track having a 
plurality of associated branch tracks with a 
track Switch for each branch, a main pilot 
track paralleling said main traffic car track, 
an opei'ative connection between said trafic 
car and said pilot, disconnecting means for 
breaking said operative connection, and 
means associated with each track switch for 
controlling the actuation of Said disconnect 
ing means when the corresponding track 
Switch is thrown. 

54. in a car control system, a main track 
having a plurality of branch tracks with a 
track switch for each, traffic cars adapted 
to travel over said main track and to be 
shunted into any desired one of said branch 
tracks by the operation of the appropriate 
track Switch, a pilot track paralleling said 
main track, a plurality of pilots adapted to 
travel over said pilot track and to be ten 
porarily operatively connected with different 
traffic cars or cuts of traffic cars, controlling 
means on each of said pilots for controlling 
the movement of Said pilot and the asso 
ciated trafic car, an operator's control sta 
tion provided with a plurality of controlling 
devices, and operative connections between 
Said controlling devices and the controlling 
means of different ones of said pilots where 
by the pilots and their associated traffic cai's 
may be separately and individually con 
trolled as they move along their respective 
tracks. 

55. In a car control system, the combina 
tion of traffic cars and a main track over 
which said traffic cal's are adapted to travel, 
a paralleling pilot track, a plurality of pilots 
adapted to move along said pilot track and 
to be operatively connected with different 
Ones of said traffic cars, controlling mecha 
nism on each pilot, a control station pro 
vided with controlling devices and separate 
connections extending the 'efron for sea 
lately controlling the controlling mecha 
Inisms of the various pilots, means for dis 
connecting each traffic car from its acco}ll 
panying pilot, a return track for said pilots, 
and means for individually controlling the 
movement of said pilots in their travel over 
said return track. 

FREDERICK H. LOVERIDGE. 
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