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My invention relates to a combined car re 
tarder and switch control system for car retarder 
yards. 
One object of my invention is to provide novel 

neans for jointly controlling a car retarder and 
the associated switch in a car retarder yard of 
the type in which cars approach a Switch under 
the influence of gravity in such manner that the 
car retarder will limit the speed of the car ap 
proaching the switch and will control the mini 
mum spacing between successive cars, and that 
the Switch can not be thrown between cars un 
less there is sufficient spacing between them to 
prevent the Switch from derailing the cars. 

I will describe one form of car retarder and 
Switch control system embodying my invention, 
and will then point out the novel features there 
of in claims. 
The accompanying drawing is a diagrammatic 

view illustrating one form of a combined car re 
tarder and switch control System embodying my 
invention. 

Referring to the drawing, the reference char 
acters and a designate the track rails of a 
stretch of railway track A which is connected 
With a ladder track B by means of a switch S, 
and over which cars normally move toward the 
switch S, in the direction indicated by the air 
row, Linder such conditions that it is desired to 
be able to control the speed of the cars to prevent 
them from passing through the SWitch at too high 
a rate of Speed, and also to control the spacing 
between successive cars or groups of cars in Such 
manner that the cars or groups of cars Will be 

... spaced apart far enough to permit the Switch 
to be thrown between them. Without danger of de 
railing the cars. For example, the stretch of 
track shown in the drawing might be in a classi 
fication yard of the “hump' type through which 
cars move toward the Switch Sunder the influence 
of gravity, and are adapted to be sorted into two 
or more groups by manipulation of the switch S. 
It is obvious that in Systems of this kind the speed 
of individual cars or Strings of cars Will vary 
through wide limits depending, among other 
things, upon the speed at which they go over the 
hump, the temperature, the weight of the car and 
contents, and the condition of the car as to wheth 
er it is a free running car or otherwise. 
In order to control the Speed and Spacing of 

cars approaching the Switch S, the stretch of 
track shown in the dra Wing is provided With a car 
retarder, designated as a whole by the reference 
character R, and Cornprising in the form here 
shown, two braking bars 2 and 3 located on op 
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posite sides of, and extending parallel with, rail 
, and two similar braking bars 2 and 3, located 
on opposite sides of, and extending parallel with, 
rail a. The braking bars of each pair are S0. 
disposed that when they are moved toward the 
associated rail they will occupy positions in Which 
they will engage the wheels or other parts of a 
passing car and will thus retard the speed of the 
Cal. 
The car retarder R is operated by a mechanism 

M which is controlled by a relay C and by a lever 
L. The construction of the mechanism M, and 
the manner in which this mechanism is controlled 
by the relay C and lever L. may, for example, be 
sinilar to that shown in Letters Patent of the 
United States No. 1,876,014, granted to me, on 
Sept. 6, 1932, and it is believed, therefore, that: 
for purposes of the present disclosure it is Sufi 
cient to state that when relay C is deemergized, 
the operating mechanism M will move the brak 
ing bars to their braking or non-braking posi 
tions according as lever I occupies its right-hand 
or “on” position in which it is shown in the draw 
ing, or its left-hand or “off’ position, but that, 
When relay C becomes energized, if the braking 
bars do not already occupy their non-braking 
positions, the mechanisin M will automatically 
move them to their non-braking positions. 
The relay C is controlled in part by a relay D 

and in part by Speed responsive apparatus not 
shown, in such manner that this relay will become 
energized when and only when relay D is de 
energized, and the speed of a car which is pass 
ing through the retarder R has decreased below a 
predetermined speed. The speed responsive ap 
paratus for controlling relay C may, for exam 
ple, be similar to that illustrated in my previously 
referred to Patent No. 1,876,014, and the circuit 
for relay C may be identical with that shown 
in this patent With the exception that a back 
contact of relay D has been included in this 
circuit. 
The SWitch S is Operated by a motor Econ 

prising a cylinder containing a reciprocable 
piston 2 which drives a piston rod 28. The . 
piston rod 28 is operatively connected with the 
switch S by any suitable form of Switch mech 
anism indicated diagrammatically in the draw 
ing by the dash line 3. Fluid under pressure, 
usually compressed air, is at times Supplied to 
one end or the other of the cylinder from a 
suitable source not shown in the drawing, and . 
the supply of fluid pressure is controlled by a 
Switch valve designated by the reference charac 
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2 
ter W. This valve comprises a normal magnet 
M and a reverse magnet Mr. 
As shown in the drawing, the switch Soccupies 

its normal position. If, now, reverse magnet Mr 
is energized, fluid pressure will be supplied to 
motor E to operate switch S to its reverse posi 
tion. If, when the switch occupies its reverse po 
Sition, magnet Mn is energized, fluid pressure will 
be supplied to motor E to restore switch S to its 
normal position. One form of switch valve which 
Will Operate in the manner described is disclosed 
and claimed in Letters Patent of the United 
States No. 1,238,888, issued Sept. 4, 1917, to J. P. 
Coleman, for Railway traffic controlling appa 
ratuS. 
The valves Mn and Mr of the mechanism W are 

controlled in part by a circuit controller H. This 
circuit controller is operatively connected with 
the Switch S and as here shown, comprises two 
contacts 4- 4a and 5-5a which are closed 
When and only when the switch occupies its full 
normal position in which it is shown in the draw 
ing, and two contacts 4-4b and 5-5b which 
are closed when and only when the switch S 
Occupies its full reverse position. 
The valves Mn and Mr of the mechanism W are 

also controlled in part by a manually operable 
lever L. This lever is movable to a normal po 
sition in in which it is shown in the drawing and 
to a reverse position r, and is provided with two 
contact arms 6 and which cooperate respec 
tively with fixed contacts 6a and 7a or 6b and 

b to close contacts f6-68 and 7-7 a. or 
6-6b and 7-f7b according as lever L. occupies 

its n or its r position. 
The Valves Mn and Mr are further controlled 

in part by two light sensitive devices U1 and U3 
forming part of a series of such devices here 
shown as six in number, and designated by the 
Ireference characters U1 to U6, inclusive. The 
device U is located on one side of the track di 
rectly opposite the switch S, and the device U3 
is located on the same side of the track as the 
device U1, but is spaced from the device U1 in 
the direction of the retarder a distance which is 
equal to the spacing required to reverse the switch 
S between two successive cars or strings of cars 
Without danger of derailing the cars When the 
Cars or Strings of cars are traveling at the maxi 
mum speed at which they are permitted to pass 
over the switch S. In actual practice, the dis 
tance between the tWO devices U1 and U3 Will 
usually be about 2 feet, but it should be dis 
tinctly understood that this particular spacing 
is not essential to my invention. The device U2 
is located midway between the devices Ul and 
U3, and the remaining units are located at equal 
spacings toward and partWay through the re 
tarder, the distance between adjacent units pref 
erably being the same as the distance between the 
devices U1 and U2, and between the devices U2 
and U3. Located on the opposite side of the 
track from, and directly opposite to, each light 
sensitive device is an electric lamp designated 
by the reference character F with the same dis 
tinguishing exponent as the exponent for the 
reference character of the aSSociated device. 
Each light sensitive device U and its associated 
lamp F are so related that the device will nor 
mally receive light from the lamp, but that the 
beam of light will be interrupted at all times 
When a car is between the device and the lamp. 
For example, each device and its associated lamp 
may be located in such relative positions that 
the light which normally passes from the lamp 
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to the unit Will be intercepted by the coupler 
and center sill of each car which passes the de 
vice. Each light sensitive device is provided with 
One or more front contacts which are closed When 
and only When the device is receiving light from 
the associated lamp, and With one or more back 
contacts which are closed. When and only When 
the light to the device from the associated lamp 
is interrupted. Each light sensitive device is 
constantly Supplied With current from the termi 
nals X and Y of a Suitable Source of current not 
shown in the drawing, and the lamps F are con 
nected in parallel and are also constantly sup 
plied with current from the terminals X and Y. 

ASSociated With the lever Ll are two indica 
tion lights Gn and Gr, the functions of which 
Will be made clear presently. 
AS ShoWn in the drawing, Switch S and level 

L both occupy their normal positions and the 
devices U1 and U3 are both receiving light from 
the associated lamps F1 and F3. Under these 
conditions, a circuit is completed from normal 
magnet Mn which passes from a suitable source 
of current here shown as a battery 28 through 
wire 22, contact 6-6a of lever L, wire 22, front 
contact 23 of device U1, wire 24, front contact 25 
of device U8, wires 23 and 27, winding of magnet, 
M, an asymmetric unit 28 in its low resistance 
direction, and Wires 29 and 33 back to battery 20. 
Normal magnet Mn is therefore energized, so that 
the SWitch is held in its normal position. Fur 
thermore, under the conditions just described a 
circuit is completed for indication lamp Gn which 
pa-SSes from a suitable source of current here 
shown as a battery 9, through wires 39 and 3 , 
an a Symmetric unit 32 in its low resistance di 
rection, contacts 4- 4a of circuit controller H, 
wires 33 and 43, front contact 35 of device U3, 
wire 36, front contact 37 of device U1, wire 38, 
contact ill-fa of lever L, wire 39, lamp Gn, 
and Wire 40 back to battery 3. Lamp Gn is 
therefore lighted, thus indicating that the switch 
S and lever L, both occupy their normal posi 
tions, and that no car occupies the portion of 
the stretch A in advance of the Switch S for a 
distance which is sufficient to permit the switch 
to be reversed without danger of derailing any 
car which may be approaching the switch, 

I will now assume that the switch S and asso 
ciated devices are in the positions just described, 
and that it is desired to reverse the Switch. To 
do this, the operator moves lever Li to its reverse 
position r. This movement of the lever inter 
rupts the circuits which were previously closed 
for magnet Mn and indication lamp Gn, and com 
pletes a circuit for magnet MF, which latter cir 
cuit passes from battery 20 through wire 4, con 
tact 7-7b of lever Ll, wire 38, front contact 
37 of device U1, wire 36, front contact 35 of device 
U8, wires 43 and 44, winding of magnet Mir, and 
asymmetric unit 45 in its low resistance direc 
tion, and wires 29 and 30 back to battery 2. 
Magnet Min therefore becomes deenergized and 
magnet M becomes energized, thus causing the 
SWitch S to move to its reverse position. As soon 
as the Switch S reaches its full reverse position, 
a circuit becomes completed for indication lamp 
Gr passing from battery 9 through Wires 3 and 
3, asymmetric unit 32 in its low resistance di 
rection, contact 4-4b of circuit controller H, 
wires 46 and 26, front contact 25 of device U3, 
wire 24, front contact 23 of device U1, wire 22, 
contact 6-6b of lever Ll, and lamp Gr back to 
battery 9. Lamp G therefore becomes ener 
gized, thus indicating that the SWitch and lever 

() 

20 

30 

40 

45 

50 

60 



() 

. .. 5 

20 

30 

40 

2,076,955 
both occupy their reverse positions, and that no 
car occupies the portion of the stretch A in ad 
vance of the SWitch S. for a distance Which is 
sufficient to permit the SWitch to be operated 
Without any danger of derailing a car Which may 
be approaching the Switch. 
When the switch S has been moved to its re 

verse position in the manner just described, and 
it is desired to restore the SWitch to its normal 
position, the operator restores the lever Li to its 
normal position. The operation of the apparatus 
under these conditions is just the reverse of that 
just described and will be readily understood from 
the foregoing description without further de 
tailed description. 

I will now assume that the switch S and asso 
ciated apparatus occupy their normal positions, 
and that the supply of light to either the device 
U1 or the device U3 or both is interrupted by a car. 
Under these conditions, the circuits which Were 
previously closed for normal magnet Mn and lamp 
Gn Will become interrupted at the front Contacts 
of the device U1 or the device U3, or both, as the 
case may be, and one or the other or both of two 
holding circuits for magnet, Mn will then become 
energized depending upon whether the light to 
device U1, the light to device U3, or the light to 
both devices is interrupted by the car. The One 
holding circuit for magnet Mn passes from battery 
28 through wires 2 and 47, back contact 48 of 
device UI, Wires 49 and 50, contact 5-58 of cir 
cuit controller H, wires 46 and 2, winding of 
magnet Mn, asymmetric unit 28 in its low resist 
ance direction, and wires 29 and 39 back to battery 
20. The other holding circuit for magnet M is 
similar to the circuit just traced with the excep 
tion that this latter circuit includes Wire 5, back 
contact 52 of device U3 and wire 53 in place of 
back contact 48 of device U1 and wire 49. When 
either or both of the holding circuits just traced 
for magnet Mn is closed, this magnet will be ener 
gized, and it follows, therefore, that under these 
conditions the switch will be held in its normal 
position. Furthermore, when either or both of 
these holding circuits for magnet M is closed, 
all of the: remaining circuits for magnet M and 
also for magnet Mr will be interrupted, so that if 
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lever L1 is then moved to its reverse position, the 
switch Will remainin its normal position. 

I will next assume that Switch S has been moved 
to its reverse position by moving lever Ll to its 
reverse position, and that one or both of the de 
vices U1 or U3 has the light which is normally sup 
plied thereto cut off by a car. Under these con 
ditions, the normal energizing circuit which was 
previously closed for the reverse magnet Mr and 
the circuit which was previously closed for the 
reverse indication lamp G will both become inter 
rupted, and one or the other or both of two holding 
circuits for the reverse magnet Mr Will then be 
come completed depending upon whether the light 
to the device U1, the light to the device U3 or the 
light to both of these devices is interrupted by the 
car. The one holding circuit for reverse magnet 
Mr passes from battery 20 through wires 2 and 4, 
back contact 48 of device U1, wires 49 and 50, con 
tact 5-5b of circuit controller H, wire 42, wires 
33 and AA, reverse magnet Mr, asymmetric unit 45 
in its low resistance direction, and Wires 29 and 
3) back to battery 20. The other holding circuit 
for this magnet is similar to the holding circuit 
just described with the exception that this latter 
holding circuit includes wire 51, back contact 52 of 
device U3, and wire 53 in place of back contact 48 

3 
of device U1 and Wire 49. When either one or both 
of these holding circuits for reverse magnet Mr is 
closed this magnet will, of course, be energized, 
and the SWitch will therefore be held in its reverse 
position. Furthermore, when either one or both 5 

of these holding circuits is closed, the il O'nal 
energizing circuit for normal magnet M will be 
interrupted at the front contact of the device UI 
or U3 or both, as the case may be, so that it is im 
possible to energize this magnet even though lever 
Li is then moved to its normal position. 

It will be seen from the foregoing that when a 
car is passing through the Switch S, or has ap 
proached the switch to within a distance which 
is shorter than the distance that the device U3 is 
spaced from the device U1, the normal and reverse 
energizing circuits for the magnets Mn and Mr will 
be open and the holding circuit for one or the 
other of these magnets will be closed depending 
upon the position which the switch occupied at the 
time the holding circuit became closed, thus pre 
venting any movement of the switch under these 
conditions. 
Relay D is a slow releasing relay and is con 

trolled by means which I will now describe in such 
manner that this relay. Will become energized if 
and only if a following car or string of cars gets 
closer to the preceding car or a preceding string 
of cars while any of the cars or strings of cars is 
passing through the retarder than the Sacing 
between alternate light sensitive devices U. 
As here shown, these means include three Stick 

relays N, O and P. The stick relay N is controlled 
by the devices U4 and U6, and is provided with a 
pick-up circuit which passes from terminal X 
through front contact 55-558 of device U6, wire 
53, back contact 57 of device U4, wire 58, and the 
winding of relay N to terminal Y. The stick relay 
N is also provided with a stick circuit which passes 
from terminal X through back contact 59 of de 
vice U4, wire 69, front contact 6 of relay N, wire 
62, and the winding of relay N to terminal Y. It 
will be seen, therefore, that when no car is 
passing through the retarder, both the pick-up 
and stick circuits for relay N will be open, and this 
relay will therefore be deenergized, but that, when 
a car is passing through the retarder, as soon as 
the rear end of the car clears the light bean 
from the lamp F6 to the device U6, the pick-up 
circuit for Irelay N will become closed and this 
relay will therefore pick up its armature and will 
complete its stick circuit. It will also be seen that 
When the pick-up circuit for this relay once be 
comes closed, this relay will subsequently remain 
energized by Virtue of its stick circuit until the 
rear end of the car which caused it to become 
energized passes the device U4, even though a 
following car Subsequently interrupts the light 
beam to the device U6. 
The relay O is controlled by the devices U3 and 

U5 in the same manner that the relay N is con 
trolled by the devices U4 and U6, and the relay P 
is similarly controlled by the devices U2 and U4. 
Relay D is provided with a pick-up circuit which 

is controlled by device U6 and by relay N, and 
which passes from terminal X through back con 
tact 55-55b of device U6, wire S 6, front, contact 
63 of relay N, wires 64 and 65, and the winding of 
relay D to terminal Y. It will be apparent, there 
fore, that relay D will become picked up whenever 
relay N has become picked up and the supply of 
light to the device U6 is subsequently cut off, which 
condition Will Only happen when a first car has 
started through the retarder, and a second car has 
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4 
interrupted the supply of light to the device U 
before the first car has cleared the light beam to 
the device U4. 

Relay D is provided with two other pick-up 
circuits one of which is controlled by relay O 
and by device U5, and the other of which is con 
trolled by relay P and the device U4. These 
latter pick-up circuits are similar to the pre 
viously traced pick-up circuit for relay D, and 
Will be obvious from an inspection of the dra W 
ing without further description. It will be ap 
parent that the pick-up circuit for relay D COn 
trolled by device U5 and by relay O will only 
become closed when the supply of light to the 
device U3 is interrupted by a first car and the 
supply of light to the device U5 is subsequently 
interrupted by a second car, and that, the pick 
up circuit for relay D controlled by relay P and 
by the device U4 will become closed when and 
only when the light beam to the device U2 is in 
terrupted by a first car and the light beam to 
the device U4 is interrupted by a second car. 
A slow releasing indication relay Q is COn 

nected in multiple with the relay D, and So it 
will be seen that this relay will become ener 
gized whenever the relay D becomes energized. 

Associated with relay Q is a signal i? which 
is provided for the purpose of informing the 
engineman in charge of the engine which 
pushes the cars over the hump how fast to push 
the cars. As here shown, this signal comprises 
a lamp QF which, when illuminated, indicates 
that the car should be pushed over the hump 
at a relatively high speed, and a lamp QS Which, 
When illuminated, indicates that the cars should 
be pushed over the hump at a relatively low 
speed. The lamps QS and QF are controlled 
by a lever not shown which is operated by the 
hump foreman, and by the relay Q, the control 
being such that when relay Q is deenergized a 
circuit for the lamp QF may be completed by 
moving the hump lever to the proper position, 
but that, when the relay Q is energized a cir 
cuit will then be completed for the lamp QS re 
gardless of the position of the hump lever. 

In explaining the operation of the apparatuS 
as a whole, I will first assume that all parts of 
the apparatus are in the positions in which they 
are shown in the drawing, and that a car which 
is initially traveling at a higher rate of Speed 
than that Which causes the Speed responsive 
apparatus to complete the energizing circuit for 
relay C starts to traverse the stretch of track 
Shown in the dra Wing, from a point to the left 
of the retarder R. AS Soon as the car enters 
the retarder R, the braking bars will start to 
slow down the car, and as the car continues 
through the retarder the braking bars will con 
tinue to slow down the car until the car Speed 
has decreased to that at which the speed re 
sponsive apparatus completes the energizing cir 
cuit, for relay C, Whereupon the mechanism M. 
will move the braking bars to their non-braking 
positions, and will Subsequently retain them in 
their non-braking positions unless the car again 
accelerates to a speed which is above that which 
caused the energizing circuit for relay C to be 
come closed, in which event relay C will again 
release its arnature and Will cause the mech 
anism M to restore the braking bars to their 
braking positions. Furthermore, as the car 
moves through the retarder as soon as the front 
end of the car passes the light sensitive device 
U6, this device Will Open its front contact and 
Will close its back contact, and as the car con 
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tinues through the stretch, each of the remain 
ing devices U will open its front contact or front 
contacts and will close its back contact or back 
contacts as soon as the front end of the car 
passes the device. The opening of the front 
contacts of the devices U6, U5, U4 and UP Will 
have no immediate effect on the remainder of 
the apparatus for reasons which will be clear 
from the foregoing description of the control 
of relay ID by these devices, but the opening of 
the front contacts of the devices U3 and U and 
the closing of the back contacts of these devices 
will cause the Switch S to be held in its normal 
position in such manner that it can not be moved 
to its reverse position, and the opening of the 
front contacts of the devices UI and U3 Will also 
cause the indication lamp Gn to become ex 
tinguished. As the rear end of the car clears 
the devices U6, U5, U4, U3, U2 and U1, these de 
vices will, of course, successively restore their 
contacts to their normal positions. When the 
device U6 restores its contacts to their normal 
positions, relay N will pick up; When the de 
vice U5 restores its contacts to their normal posi 
tions, relay O will pick up; when the device U4 
restores its contacts to their normal positions, 
relay N will release and relay P will pick up; 
when the device U3 restores its contacts to their 
normal positions, relay O will release; when the 
device U2 restores its contacts to their normal 
positions, relay P will release; and When the de 
vice U1 restores its contacts to their normal 
positions, the holding circuit for magnet Min will 
become interrupted, the normal energizing cir 
cuit for magnet Min Will become closed, and light 
Gn Will become lighted. All parts will then be 
restored to their normal positions in which they 
are shown in the drawing. 

I Will now assume that a first car Which is trav 
ersing the stretch of track shown in the drawing 
has reached the point where its rear end is be 
tween the devices U5 and U, that this car has 
been slowed down by the retarder to a speed 
Which has caused the Speed responsive apparatus 
to complete the energizing circuit for relay C, thus 
causing the car retarder to release, and that a 
second car which is traveling at a higher rate of 
Speed than the first car has reached a point with 
in the retarder where its front end will intercept 
the supply of light to the device U6 before the 
rear end of the first car clears the device U4. 
Under these conditions, the supply of light to the 
device U3 will be interrupted, the switch S will 
be held in its normal position, relays N and O will 
be energized, relay P will be deenergized, relay Q 
will be deenergized, lamp QF will be lighted, and 
relay D will be deenergized. When the front end 
of the second car passes the device U6, the pick 
up circuit for relay D controlled by this device 
and by relay N will become closed, and relay D 
will therefore become energized. The energiza 
tion of relay D will cause relay C to become de 
energized, and When this happens the braking 
bars will move to their braking positions even 
though the Speed of the first car is below that 
at which the speed responsive apparatus com 
pletes the energizing circuit for relay C. Due, 
however, to the fact that the front end of the 
first car will now be beyond the retarder, the re 
tardation of the second car will be much greater 
than the retardation of the first car. When the 
rear end of the first car now passes device U4, the 
resultant opening of back contact 59 of this de 
Vice Will interrupt the stick circuit which was 
previously closed for relay N at this contact, and 
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2,076,955 
since the pick-up circuit for relay N will then be 
Open at front contact 55-55a of device U6, relay 
N will become deemergized and will interrupt the 
pick-up circuit which was previously closed for 
relay D. As was pointed out hereinbefore, how 
ever, relay D is a slow releasing relay, and the 
partS are SO proportioned that when this relay 
becomes deemergized under these conditions it 
Will retain its arnature picked up for a time in 
terval which is sufficient to permit a car, moving 
at the control Speed at which the speed respon 
Sive apparatus completes the pick-up circuit for 
relay C, to traverSea, distance which is just a 
little longer than the distance between two ad 
jacent devices U. As a resuit, when the front end 
of the second car passes the device U5, if the spac 
ing between the first and second cars is then less 
than that between alternate ones of the devices 
U so that the rear end of the first car has not 
cleared the device U3 and caused relay O to re 
lease, the resultant closing of back contact 
55-55b of device U5 will complete another pick 
up circuit for relay D, and relay D will there 
fore retain its armature picked up so that the car 
retarder will continue to slow down the second 
car. If however, when the front end of the Sec 
ond car passes the device U5, the second car has 
been slowed down to such an extent that the Spac 
ing between the first and second cars is then 
greater than that between alternate devices U 
so that the rear end of the first car will then have 
passed the device U3 and will thus have caused 
the relay O to become deenergized, the closing 
of the back contact 55-55b of the device U 5 will 
not complete the pick-up circuit for relay D con 
trolled by this back contact, and relay D will then 
release its armature, thus restoring the circuit for 
relay C, and hence causing the retarder to re 
lease. ASSuming that when the front end of the 
second car passes, the device U5, the rear end of 
the first car has not passed the device U3, relay 
D Will then retain its almature closed, and the 
retarder will therefore continue to slow down the 
car at leaSt until the rear end of the first car 
passes the device U3, for reasons which will be 
clear from the foregoing, and if when the front 
end of the second car passes the device U4 the 
Spacing between the cars is still less than that 
between alternate light beams, relay D will then 
retain its armature picked up until after the 
front end of the second car has cleared the de 
vice U3. If, however, the spacing between the 
cars becomes greater than the spacing between al 
ternate devices U by the time the front end of 
the second car passes either the device U4 or the 
device U3, relay D will then release its armature, 
and if the Speed of the car is then less than that 
at which the Speed responsive apparatus Com 
pletes the circuit for relay C and causes this re 
lay to pickup, the retarder will release thus pre 
venting further retardation of the car. If relay 
D has not become released by the time the front 
end of the second car passes the device U8, it will 
then automatically become released, and unless 
the speed of the car is then less than that at which 
the speed responsive apparatus completes the 
circuit for relay C, relay C. Will remain deener 
gized and the braking bars will remain in their 
braking positions. Under usual Operating condi 
tions, the second car will have become spaced 
from the first car a distance which is greater 
than that between alternate devices U, and will 
also have been slowed down to the speed at which the speed responsive apparatus completes the 
circuit for relay C before the front end of the 
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second car passes the device U3 and it follows, 
therefore, that under usual conditions by the time 
the front end of the second car passes the device 
U, the car retarder will have become released. " 
When two cars which are uncoupled are per 
mitted to follow each other through the retarder, 
it is usually desired to have the one car continue 
on the main track past the Switch S, and to have 
the other car enter the ladder track B, and if the 
spacing between the two cars becomes greater 
than that between alternate devices U the oper 
ator Will be able to reverse the Switch in a man 
ner which will be readily understood from the 
foregoing description as soon as the rear end of 
the first car passes the device U1. If, however, 
the two cars remain too close together while they 
are traversing the stretch A, the operator will 
then be prevented from throwing the switch, 
thus preventing the possibility of reversing the 
SWitch in a manner which would derail the sec 
Ond car. As Was previously pointed out, the in 
dication relay Q is connected in multiple with 
relay D, so that this relay will become energized 
whenever relay D becomes energized, and When 
ever this relay becomes energized the hump sig 
nal indication will automatically change from 
hump fast to hump slow, thus indicating to the 
engineman on the engine which is pushing the 
cars over the hump that they are being pushed 
over the hump at too high a rate of speed. 

It will be apparent that while in the foregoing 
I have described the operation of the system while 
a single car is traversing the stretch A or while 
two following cars are traversing the stretch A, 
the operation of the System by a string of cars 
and the operation of the system by two follow 
ing strings of cars will be similar to that for two 
following cars. 
Although I have herein shown and described 

only one form of car retarder and Switch control 
system embodying my invention, it is understood 
that various changes and modifications may be 
made therein within the scope of the appended 
claims without departing from the spirit and 
Scope of my invention. 

Having thus described my invention, what I 
claim is: 

1. In combination, a stretch of railway track 
over Which Spaced cars move toward a SWitch un 
der such conditions that it is desirable to be able 
to maintain between Successive cars a minimum 
spacing which is sufficient to permit said switch 
to be operated between the cars, and a car re 
tarder associated with said switch and controlled 
automatically by means responsive to the spac 
ing between cars for retarding the speed of a 
following car if it gets close to the preceding 
car than said minimum Spacing. 

2. In combination, a stretch of railway track 
over which spaced cars move without motive 
power toward a switch, and a car retarder con 
trolled automatically by means which are respon 
sive to the spacing between two successive cars 
for retarding the speed of the rear car if the 
spacing between the cars becomes less than that 
necessary to permit operation of said switch be 
tween them. 

3. In combination, a stretch of railway track 
over which cars move under the influence of 
gravity, a car retarder associated with said 
stretch, a plurality of devices disposed at Spaced 
intervals along said stretch and arranged to be 
successively operated by a car traversing said 
stretch, and means controlled by said devices for 
controlling the braking action of Said car retarder 
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in a manner to maintain a predetermined Spac 
ing between successive cal's traversing said 
Stretch. 

4. In combination, a stretch of railway tirack 
over which cars move toward a switch under the 
influence of gravity, a car retarder aSSociated 
With said stretch, a plurality of devices disposed 
at spaced intervais along said stretch and ar 
ranged to be successively operated by a car traw 
ersing said stretch, and means controlled by Said 
devices for controlling the braking action of Said 
car retarder in a manner to maintain Suficient 
spacing between successive cai's traversing said 
stretch to permit said Switch to be thrown be 
tWeen then. 

5. In combination, a stretch of railway track 
OVer Which car's move under the influence of grav 
ity, a car retarder aSSociated With said stretch, 
a plurality of light sensitive devices, a plurality 
of lamps, one for each of said devices, said de 
vices being disposed at spaced intervals on one 
side of Said Stretch and said lamps being dis 
posed on the other side of said stretch in such 
manner that when no car is traversing said 
stretch each said device will receive light from its 
aSSociated lamp but that when a car is traversing 
said stretch the supply of light to each device 
Will be continuously cut off during the entire 
time the car is passing the device, and means con 
trolled by said light senstive devices for control 
ling the braking action of said car retarder in a 
manner to maintain a mininnum spacing between 
Successive cars. 

6. In combination, a stretch of railway track 
over which cars move toward a switch under the 
influence of gravity, a car retarder associated 
with said stretch, a plurality of light sensitive 
devices, a plurality of lamps, one for each of said 
devices, Said devices being disposed at Spaced in 
tervals on one side of said stretch and said lamps 
being disposed on the other side of said stretch 
in such manner that when no car is traversing 
Said stretch each said device will receive light 
from its a SSociated lanp but that when a car 
is traversing said stretch the supply of light to 
each device will be continuously cut off during 
the entire time the car is passing the device, and 
means controlled by said light sensitive devices 
for controlling the braking action of said car re 
tarder in a manner to maintain sufficient spacing 
between Successive cars to permit said switch to 
be reversed between them. 

7. In combination, a stretch of railway track 
OVer Which cal's move toward a switch under Such 
conditions that it is desirable to control the 
Spacing between the cars, a car retarder associ 
ated With Said stretch, means for moving said 
SWitch between normal and reverse positions, 
means for preventing movement of said switch 
While a car is passing over the switch or is within 
a predetermined distance in advance of the 
SWitch, and means controlled by cars traversing 
Said stretch for automatically controlling the 
braking action of said car retarder in a manner 
to maintain sufficient spacing between successive 
cars to permit operation of said switch between 
them. 

8. In combination, a stretch of railway track 
OVer which cars move toward a switch Without 
motive power, a car retarder associated with said 
Stretch, means for moving said switch between 
normal and reverse positions, and means con 
trolled by cars traversing said stretch for con 
trolling the braking action of said car retarder 
in a manner to maintain a predetermined mini 
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mum spacing between said cars and for prevent 
ing operation of said Switch between cars unless 
they are Spaced apart Said predetermined mini 
alum Spacing. 
9. In combination, a stretch of railway track 

Over Which cars move toward a SWitch. Without 
motive power, a car retarder associated With said 
stretch, means for moving said Switch between 
normal and 'everse positions, and means con 
trolled by cars traversing said stretch for con 
trolling the braking action of said car retarder 
in a manner to maintain sufficient spacing be 
tween Successive cars to permit Said SWitch to be 
thrown between them and for preventing opera 
tion of said Switch. When a car is within a pre 
determined distance in advance of the Switch or 
is passing through the SWitch. 

i0. In combination, a stretch of railway track 
Over Which carS move to Ward a SWitch. Without 
motive power", a car retarder aSSociated with said 
Stretch in advance Of Said Switch, a Series of light 
sensitive devices located on one side of Said 
stretch, the first device of the series being lo 
cated opposite said Switch and Said devices be 
ing spaced apart approximately one-half the 
minimum distance required between two succes 
Sive cars in order to reverse the Switch between 
thein. When the cars are traveling at a predeter 
mined speed, a plurality of lamps disposed on the 
opposite side of said stretch from said light sensi 
tive devices and one cooperating with each of 
said light sensitive devices, each said lamp and the 
associated device being so arranged that the light 
from the lamp Will normally illuminate the aSSO 
ciated device but that when a car is traversing 
Said stretch the Supply of light to each device 
Will be continuously cut off during the entire time 
the car is passing the device, operating mech 
anism for said Switch, means for preventing op 
eration of Said mechanism when the supply of 
light to either the first or the third device of 
the Series is cut off, a plurality of relays con 
trolled by alternate ones of Said devices, a slow 
acting relay controlled by said devices and by 
Said plurality of relays, and means controlled 
by Said slow acting relay for controlling the 
braking action of said car retarder. 

11. In combination, a stretch of railway track 
Over which cars move toward a switch without 
motive power, a car retarder associated with said 
stretch in advance of said switch, a series of light 
Sensitive devices located on one side of said 
Stretch, the first device of the series being located 
Opposite Said SWitch and said devices being spaced 
apart approximately one-haif the minimum dis 
tance required between two successive cars to 
permit reversal of the Switch between them. When 
the cars are traveling at a predetermined speed, 
a plurality of lamps disposed on the opposite 
Side of Said Stretch from Said light sensitive de 
Vices and One cooperating with each of said 
light sensitive devices, each said amp and the 
associated device being so arranged that the light 
from the lamp Will normally illuminate the 
asSociated device but that when a car is travers 
ing Said stretch the Supply of light to each device 
will be continuously cut off during the entire 
time the car is passing the device, operating 
mechanism for said Switch, means for preventing 
operation of said mechanism when the supply of 
light to either the first or third device of the 
Series is cut off, a. plurality of other relays con 
trolled by alternate ones of said devices in such 
manner that when the Supply of light to a de 
Vice is cut off and the device second in rear to 
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such device is illuminated the associated relay 
will be energized, a slow releasing relay controlled 
by said plurality of relays and by said devices in 
such manner that when one of said relays is ener 
gized and the supply of light to the farthest in 
rear of the devices which control Such relay is cut 
off said slow acting relay will be energized, and 
means controlled by said slow acting relay for 
Controlling said car retarder. 

12. In combination, a stretch of railway track 
over which cars move toward a switch without 
motive power, a car retarder aSSociated With said 
Stretch in advance of Said SWitch, a Series of light 
sensitive devices located on one side of said 
stretch, the first device of the series being located 
opposite said SWitch and said devices being spaced 
apart approximately one-half the minimum dis 
tance required between two successive cars to per 
mit reversal of said Switch between them when 
the cars are traveling at a predetermined speed, 
a plurality of lamps disposed on the Opposite side 
of Said stretch from Said light Sensitive devices 
and one cooperating with each of said light sensi 
tive devices, each said lamp and the aSSociated 
device being so arranged that the light from the 
lamp will normally illuminate the associated 
device, but that when a car is traversing said 
stretch the supply of light to each device will be 
continuously cut off during the entire time the 
car is passing the device, front and back contacts 
controlled by each of Said devices in Such manner 
that the front contacts Will be closed. When the 
associated device is illuminated and that the back 
contacts will be closed when the Supply of light 
to the associated device is cut off, a plurality of 
stick relays each provided With a pick-up circuit 
including a back contact of an associated one of 
said devices and a front contact of the second 
device in rear of the associated device, a stick 
circuit for each of said stick relays including its 
own front contact and a back contact of the as 
Sociated device, a slow releasing relay, a plurality 
of pick-up circuits for said slow releasing relay 
each including a front contact of one of Said stick 
relays and a back contact of the Second device in 
rear of the associated device, and means con 
trolled by said slow releasing relay for controlling 
Said car retarder. 

13. In combination, a stretch of railway track 
over which cars move toward a switch without 
motive power, a car retarder associated. With said 
stretch in advance of said Switch, a series of light 
Sensitive devices located. On one side of said 
stretch, the first device of the series being located 
opposite said Switch and said devices being spaced 
apart approximately one-half the minimum dis 
tance required between tWO Successive cars in 
order to reverse the switch between them when 
the cars are traveling at a predetermined speed, a 
plurality of lamps disposed on the Opposite side 
of said stretch from Said light Sensitive devices 
and one cooperating With each of said light sensi 
tive devices, each said lamp and the aSSociated 
device being so arranged that the light from the 
lamp will normally illuminate the associated de 
vice but that when a car is traversing said stretch 
the supply of light to each device Will be con 
tinuously cut off during the entire time the car is 
passing the device, front and back contacts con 
trolled by each of said devices in such manner 
that the front contacts will be closed when the 
associated device is illuminated and that the back 
contacts will be closed when the Supply of light 
to the associated device is cut off, a plurality of 
stick relays each provided with a pick-up cir 
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cuit including a back contact of an associated one 
of said devices and a front contact of the second 
device in rear of the associated device, a stick 
circuit for each of said stick relays including its 
own front contact and a back contact of the asso 
ciated device, a slow releasing relay, a plurality 
of pick-up circuits for said slow releasing relay 
each including a front contact of one of Said stick 
relays and a back contact of the Second device in 
rear of the associated device, a car retarder con 
trol relay which becomes energized when the 
Speed of a car traversing said stretch decreases 
below a predetermined speed provided said slow 
releasing relay is then deenergized, and means for 
moving Said car retarder to its braking or non 
braking position according as said car retarder 
Control relay is deenergized or energized. 

14. In combination, a traffic path along which 
Spaced vehicles are adapted to travel under such 
Conditions that it is desirable to maintain a mini 
mum spacing between them, a plurality of devices 
disposed along said path at intervals equal to ap 
proximately one-half the distance of said mini 
murn Spacing and arranged to be successively op 
erated by each vehicle traversing said path, and 
means controlled by said devices for retarding a 
following vehicle if it gets closer to the preceding 
Vehicle than Said minimum spacing. 

15. In combination, a traffic path along which 
Spaced vehicles are adapted to travel under such 
conditions that it is desirable to maintain a mini 
num spacing between then, a plurality of devices 
disposed along said path at intervals equal to ap 
proximately one-half the distance of Said mini 
mum spacing and arranged to be successively op 
erated by each vehicle traversing said path, and 
means controlled by said devices for retarding a 
following vehicle if it gets closer to the preceding 
Vehicle than the distance between alternate Gnes 
of said devices. 

16. In combination, a traffic path along which 
Spaced Vehicles are adapted to travel under such 
conditions that it is desirable to maintain a mini 
mum spacing between them, a plurality of de 
vices disposed along said path at intervais equal to 
approximately one-half the distance of said mini 
mum spacing and arranged to be Successively op 
erated by each vehicle traversing said path, and 
means controlled by alternate ones of said devices 
for retarding a following vehicle if it gets closer 
to the preceding vehicle than said minimum spac 
ing. 

17. In combination, a traffic path along which 
spaced vehicles are adapted to travel under such 
conditions that it is desirable to maintain a mini 
mum spacing between them, a Series of light sen 
sitive devices disposed along said path on one side 
of the path at Spaced intervals equal to approxi 
mately one-half Said minimum Spacing, a plu 
rality of lamps disposed on the opposite side of 
said path from Said light Sensitive devices and 
one cooperating with each of Said light Sensitive 
devices, each said lamp and the associated device 
being so arranged that the light from the lamp 
will normally illuminate the associated device but 
that When a vehicle is traversing said path the 
supply of light to each device will be continuously 
cut off during the entire time the Vehicle is pass 
ing the device, and means controlled by said de 
vices for retarding a following vehicle if it gets 
closer to the preceding vehicle than said minimum 
Spacing. 

18. In combination, a traffic path along which 
spaced vehicles are adapted to travel under such 
conditions that it is desirable to maintain a mini 
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mum spacing between them, a series of light sen 
sitive devices disposed along said path on one side 
of the path at Spaced intervals equal to approxi 
mately One-half said minimum spacing, a plu 
rality of lanps disposed on the opposite side of 
said path from Said light Sensitive devices and one 
cooperating With each of Said light Sensitive de 
vices, each said lamp and the associated device 
being so arranged that the light from the lamp 
Will normally illuminate the associated device but 
that when a vehicle is traversing Said path the 
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Supply of light to each device Will be continuously 
cut off during the entire time the vehicle is passing 
the device, and means controlled by said devices 
for retarding a following vehicle if it gets closer 
to the preceding vehicle than the distance be 
tween alteriate ones of Said devices. 

19. In combination, a traffic path along which 
spaced vehicies are adapted to travel under Such 
conditions that it is desirable to maintain a mini 
mum spacing between them, a series of light sen 
sitive devices disposed along Said path on One side 
of the path at spaced intervals equal to approxi 
mately one-half said minimum spacing, a plu 
rality of lamps disposed on the opposite side of 
said path from said light sensitive devices and one 
cooperating with each of said light sensitive de 
vices, each said lamp and the associated device 
being so arranged that the light from the lamp 
will normally illuminate the associated device but 
that when a vehicle is traversing Said path the 
Supply of light to each device will be continuously 
cut off during the entire time the vehicle is paSS 
ing the device, and means controlled by alternate 
ones of said devices for retarding a following We 
hicle if it gets closer to the preceding Vehicle than 
Said minimum Spacing. 

20. In combination, a stretch of railway track 
over which spaced cars move under Such condi 
tions that it is desirable to maintain a minimum 
spacing between the cars, a plurality of devices 
disposed along said stretch at intervals equal to 
approximately one-half said minimum spacing 
and arranged to be operated successively by each 
car traversing said stretch, and means controlled 
by said devices for retarding a following car if 
it gets closer to a preceding car than Said mini 
Inum Spacing. 

21. In combination, a stretch of railway track 
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over which spaced cars move under such condi 
tions that it is desirable to maintain a minimum 
Spacing between the cars, a car retarder asso 
ciated with said stretch, a plurality of devices dis 
posed along Said stretch at intervals equal to ap 
proximately one-half said minimum spacing and 
arranged to be operated Successively by each car 
traversing said stretch, and means controlled by 
alternate ones of said devices for controlling said 
car retarder in Such manner that said cair re 
tarder will retard a following car if it gets closer 
to the preceding car than Said minimum spacing. 

22. In combination, a stretch of railway track 
over which spaced cars move under Such condi 
tions that it is desirable to maintain a mininun 
Spacing between the cars, a plurality of devices 
disposed along Said Stretch at intervals equal to 
approximately one-half said iminimum spacing 
and arranged to be operated Successively by each 
car traversing said stretch, and means controlled 
by alternate ones of said devices for retarding a 
following car if it gets closer to, a preceding car 
than Said minimum Spacing. 

23. In combination, a stretch of railway track 
Over which spaced cars move under Such condi 
tions that it is desirable to maintain a minimum 
spacing between the cars, a plurality of devices 
disposed along Said stretch at intervals equal to 
approximately one-half said minimum Spacing 
and arranged to be operated Successively by each 
car traversing said stretch, a plurality of relays 
one controlled by each alternate pair of Said de 
Vices, and means controlled by Said relayS for 
1retarding a following car if it gets closer to the 
preceding car than Said minimum Spacing. 

24. In combination, a stretch of railway track 
over which spaced cars move under such condi 
tions that it is desirable to maintain a minimum 
spacing between the cars, a plurality of devices 
disposed along Said stretch at intervals equal to 
approximately one-half said minimum spacing 
and arranged to be operated SucceSSively by each 
car traversing said Stretch, a plurality of relayS 
one controlled by each alternate pair of Said de 
vices, and a car retarder controlled by Said relays 
and effective for retarding a following car if it gets 
closer to the preceding car than said minimum Spacing. 

JOHN W. LIVINGSTON. 
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