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Application May 12, 1932, Serial No. 610,842 
6 Claims. 

Olli' invention relates to railway car retarders, 
and particularly to car retarders of the track 
brake type used in classification or hump yards of 
railroads ior controlling the speed of cars. 
One object of our invention is the provision of 

in proved automatic apparatus for controlling the 
braking action of a car retarder of the type de 
Scribed in accordance with the speed of cars ap 
proaching or passing through the retarders. 
We Will describe one form of car retarder con 

trolling apparatus embodying our invention, and 
Will then point out the novel features thereof in 
clairls. 
In the accompanying drawings, Fig. 1 is a view, 

partially Sectioned and partially diagrammatic, 
illustrating one form of aparatus embodying our 
invention. Figs. 2 and 3 are top plan and side 
Views, respectively, showing a specially built track 
rail adapted for use in connection. With the appa 
ratus illustrated in Fig. 1. Fig. 4 is a sectional 
view taken on the line IV-IV of Fig. 3. Fig. 5 
is a view partly Sectioned and partly diagram 
matic illustrating a modified form of the appa 
ratus shown in Fig. 1, and also embodying our 
invention. Fig. 6 is a top plan view showing ain 
other form of Specially constructed rail adapted 
for use in connection with the apparatus illus 
trated in Fig. 5. Fig. 7 is a side view of the rail 
shown in Fig. 6. 

Similar reference characters refer to similar 
parts in each of the several views. 

Referring first to Fig. 1, the reference charac 
ters i and 1a designate the track rails of a stretch 
of railway track over which cars normally move 
in the direction indicated by the arrow under 
Slich conditions that it is desirable to at times 
control the speed of the cars automatically. For 
exa:Rple, the Stretch of track here shown might 
be in a classification yard of the "hump type' 
through which cars move under the influence of 
gravity. it is obvious that in service 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 
car and contents, and the condition of the car 
as to Whether it is a free running car or other 
Wise. 
in order to control the speed of the cars, the 

Stretch of track illustrated in the drawings is 
provided with a car retarder R, which, in the form 
here shown, comprises two braking bars 2 and 3 
extending parallel with and located on opposite 
sides of rail 1, and two similar braking bars 28 

(C. 303-21) 

and 3a extending parallel with and located. On 
opposite sides of rail 19. 
The braking bars 2, 3, 28 and 38 are operated 

by fluid pressure motor M comprising a cylinder 
4 containing a reciprocable piston 5 attached to 
One end of a pistOn rod 6. The braking bars 2, 3. 
23 and 33 are operatively connected with the pis 
ton rod 6 through suitable linkWork including a 
bell crank 7 and a lever 8 pivotally Supported at 
point 9. When piston 5 Occupies its extreme 
right-hand position, in which it is illustrated in 
the drawings, the braking bars occupy their non 
braking or ineffective positions in Which they are 
out of engagement with the Wheels of a car traw 
ersing the rails 1 and 18. When piston 5 is moved 
to its left-hand position, however, as When fluid 
pressure is admitted to the right-hand end of 
cylinder 4, the braking bars 2, 3, 28 and 38 are 
moved toward the associated rail to their effec 
tive or braking positions in which they Will en 
gage the wheels of a car traversing the rails 1 
and 1, to retard the Speed of the car. 
The motor M is controlled by two magnet 

valves V1 and V2, each comprising a valve stem 10 
biased to an upper position by means of a Spring 
11, and provided with a winding 12 and an arma 
ture 13. When Winding 12 of valve W1 is de 
energized as shown in the dra Wings, valve stem 
10 of this valve is moved to its upper position 
by the spring 11, and under these conditions, 
the right-hand end of cylinder 4 is connected 
with atmosphere through a pipe 14 and a port 
15. When winding 12 of this valve is energized, 
however, valve stem 10 is moved downwardly 
against the bias of Spring 11 to disconnect pipe 
14 from atmosphere, and to connect this pipe 
with a Suitable source of fluid preSSure, usually 
air, through a pipe 16. When winding 12 of 
valve W1 is energized, therefore, the fluid pres 
Sure Supplied to the right-hand end of cylinder 
4 moves pistOn 5 toward the left, thereby moving 
the braking bars to their effective or braking po 
Sitions. 
When Winding 12 of valve W2 is deen 

ergized, valve stem 10 of this valve is moved to 
its upper position, and the left-hand end of cyl 
inder 4 is then connected with atmosphere 
through a pipe 17 and a port 18. When winding 
12 of valve W2 is energized, however, as shown 
in the drawings, valve stem 10 is moved down 
wardly, disconnecting pipe 17 from port 18, and 
connecting pipe 17 with pipe 16. It will be ap 
parent, therefore, that when valve W is en 
ergized, piston 5 of motor M is urged toward the 
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right, thus holding the braking bars in their in 
effective or non-braking positions. 
The magnet valves VI and V2 are controlled by 

means of a normally deenergized slow-releasing 
control relay C, and by a manually op3rable le 
wer L. The lever L, in the form here shown, is 
capable of assuming a left-hand position (l, in 
which it is illustrated in the drawings, and a 
right-hand position b indicated by a dotted line 
in the drawings. Operatively connected with the 
lever L is a contact arim 19 which engages a fixed 
contact 198 or 19b to close a contact 19-19 
or 19-19b according as lever L. occupies its 
a or b position. 
Winding 12 of valve W2 is provided with a cir 

cuit which passes from a suitable source of cur 
rent, here shown as a battery 20, through wire 
21, winding 12 of valve W2, wire 22, contact 19-19a 
of lever L, wire 23, back contact 24-24b of 
relay C, and wire 25 back to battery 20. Wind 
ing 12 of valve V is also provided with another 
circuit which is similar to the circuit just traced 
with the exception that this circuit includes a 
wire 26 and a front contact 24-24 of relay C, 
instead of contact 19-19 of lever L, wire 23, 
and back contact 24-24b of relay C. It will be 
apparent, therefore, that winding 12 of valve W2 
will become energized when relay C is deen 
ergized and lever L. occupies its a position, or 
when relay C is energized regardless of the posi 
tion of lever L. 
Winding 12 of valve W1 is provided with a cir 

cuit which passes from battery 20 through wire 
21, winding 12 of valve V1, wire 27, contact 
19-19 of lever L, wire 23, back contact. 24-24b 
of relay C, and wire 25 back to battely 20. It will 
be apparent, therefore, that winding 12 of valve 
V will be energized when and only when lever 
L. Occupies its b position and relay C is deen 
ergized. 

It follows from the foregoing that when relay 
C is deenergized, the braking bars will occupy 
their non-braking or braking positions accord 
ing as lever L. occupies its a or b position, but 
that, when relay C becomes energized, if the 
braking bars do not already occupy their non 
braking positions, they will automatically be 
moved to their non-braking positions. 

In accordance with our present invention novel 
and improved means are provided for controlling 
relay C in such manner that this relay will at 
times automatically become energized when the 
Speed of a car which is traversing the stretch of 
track shown in the drawings falls below a speed 
which depends upon the setting of a manually 
Operable speed control lever S. As here shown, 
these means comprise a series of relatively short 
insulated control sections 282, 28b, 28c, etc., which 
are formed in the rail 1. These control sections 
will usually be of uniform length and their 
lengths may be varied as conditions require, but 
the lengths of these sections will preferably be 
such that two wheels of a car cannot occupy the 
same section at any one time. Furthermore, these 
control sections may be insulated in a variety of 
ways, but in order to insure the desired rigidity 
and the necessary strength of the rail 1, we prefer 
to insulate these sections in the manner which is 
illustrated in Figs. 2, 3 and 4. Referring to Figs. 
2, 3 and 4, as here shown, the control sections 28 
are clamped by means of the usual splice bolts 31 
between two splice bars 32 and 33. These splice 
bars are of uniform cross section throughout their 
entire length, and are preferably long enough to 
extend past all of the sections 28, although these 
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bars may be made in several pieces to facilitate 
their manufacture and handling, if desired. The 
splice bars are of the usual design, and each 
consists of an angle bar portion c fitting the fish 
ing spaces of the control Sections, and a horizon 
tal in Wardly extending rail Supporting b3.Se por 
tion d, which is integral with the angle bar pol 
tion c and which forms therewith the usual flange 
receiving spaces or pockets for the flanges of the 
control sections. It will be seen, therefore, that 
the spice bars engage underineath the heads of 
the control sections and at the fishing Spaces, 
overlie the flanges of the control sections, and also 
underlie the bottom Surfaces of the control Sec 
tions, so that a very rigid construction is pro 
vided. Interposed between the splice bars and 
the control Sections are one or more insulating 
members 37 of such shape that they will snugly 
engage at least all that portion of the Outer Sur 
face of the control Sections which Would be en 
gaged by the splice bars if the insulating men 
bel's 37 were not provided, and interposed be 
tween the abutting ends of the control sections 
are the usual insulating end posts 35. The bolts 
31 are also each insulated by Suitable means, 
here shown as a sleeve 36 and insulating 
Washers 368. 

Referring again to Fig. 1, the speed control 
lever Swhich, as here shown, is capable of assum 
ing three positions, designated pl, p2 and p3, re 
spectively, in the drawings, is provided with two 
contacts 30 and 41. Contact 30 is SO arranged 
that this contact will be closed in any position 
of the ever except its pl or 'off' position, and 
contact 41 is so arranged that this contact will 
be closed only when the lever occupies its p3 
position. 

Associated with each control Section 28 is a 
track relay designated by the reference char'- 
acter D with a suitable distinguishing exponent. 
Each track relay is connected in a track circuit 
which includes, in addition to the associated 
control Section 28, the rail 1a, contact 30 of lever 
S, and a suitable source of current here shown as 
a battery F. It will be apparent, therefore, that 
when contact 30 of lever S is open, or when this 
contact is closed and all of the Sections 28 are 
unoccupied, all of the track relays D Will be de 
energized, but that, when contact 30 is closed, and 
a car wheel moves onto any one of the Sections 
28, the associated track relay D will become ener 
gized. It Will also be apparent that the dura 
tion of the time interval during which a track 
relay remains energized when it has once become 
energized will depend upon the time i'equired 
for the car to traverse a distance which is equal 
to the length of the aSSociated control Section, 
and hence upon the speed of the car. 
The means for controlling relay C also con 

prises a plurality of timing relays Ta, T, Tc, etc., 
one of which is controlled by each track relay. 
These timing relays are similar relays, and as here 
shown, have slow-releasing characteristics. Each 
timing relay T is connected with a pair of line 
Wires 38 and 39 over the back contact 40-403 of 
the associated track relay D, aS will be apparent 
from an inspection of the drawings, and the line 
Wires 38 and 39, in turn, are constantly connected 
With a suitable source of electromotive force, here 
shown as a battery G. It will be seen, therefore, 
that when none of the track relays D are ener 
gized, as when contact 30 of lever S is open, or 
when this contact is closed and no car is travel's- 
ing the stretch of track shown in the drawings, 
all of the timing relays T will be energized; but 
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1,958,293 
that, when contact 30 of lever S is closed and a 
car is traversing the stretch of track shown in 
the drawings, each time a car wheel moves onto 
one of the control sections 28, and causes the 
associated track relay D to become energized, the 
timing relay T controlled by such track relay will 
become deemergized and will remain deenergized 
for a time interval which depends upon the speed 
of the car. If the speed of the car is sufficiently 
slow so that this time interval is longer than the 
release time of such timing relay T, this timing 
relay will close its back contact 29, but if the 
speed of the car is not sufficiently siow so that 
this tiime interval is longer than the release time 
of this tinning relay, this timing relay Will not 
close its back contact 29. 
For reasons which will be made clear as the de 

scription proceeds, it is desirable to be able to at 
times vary the release times of the timing relays 
T to cause them to close their back contacts 29 
at different car Speeds, and for this purpose, We 
provide each tinning relay with a shunt circuit 
which becomes closed when the associated track 
relay D becomes energized, provided lever S then 
occupies its p3 position. Referring to relay Ta, 
for example, the shunt circuit for this relay in 
cludes front contact 40-40 of track relay Da, a 
resistance unit H, a line Wire 42, contact 41 of 
lever S, and line wire 38. The shunt circuit for 
each of the other timing relays T is similar to that 
just described for the timing relay Ta. 

it will be readily understood that if more than 
two release times are desired for each timing re 
lay, these relays may be provided with additional 
shunt circuits, each similar to the shunt circuits 
shown, but each having a different resistance and 
So arranged that different ones of these circuits 
nay be rendered effective by moving lever S to 
different positions. It will also be readily under 
stood that the release times of the timing relays 
T When the shunt circuits shown are cut in may 
be regulated to any desired value within the limits 
of design of these relays by choosing the proper 
value of the resistance for the associated resist 

is ance unit H. 
The slow-releasing relays T control relay C by 

Virtue of a plurality of parallel pick-up circuits, 
each of which includes a Suitable source of cur 
rent, here shown as a battery E, and the front con 
tact 29 of a different one of the timing relays T. 
It Will be seen, therefore, that when all of the tim 
ing relays T are energized, relay C will be deener 
gized, but that when any one of the timing relays 
T becomes deenergized and remains deenergized 
for a, Sufficient interval of time to cause it to close 
its back contact 29, relay C will become energized: 
Relay C is made sufficiently slow-releasing so 

that, When a car is traversing the stretch of track 
shown in the drawings at a speed which is just 
Slow enough to cause the timing relays T to suc 
cessively close their back contacts 29, this relay 
will bridge the interval of time which will elapse 
under these conditions between the opening of 
the back contact 29 of one timing relay due to a 
Wheel of the car having departed from the associ 
ated Section 28, and the closing of the back con 
tact 29 of the timing relay T next in advance due 
to the same wheel of the car having moved onto 
the Section 28 aSSociated with this latter timing 
relay. 
As shown in the drawings, all parts of the appa 

ratus are in the positions which they normally 
occupy When no car is traversing the stretch of 
track shown in the drawings. That is to say, the 
timing relayST are all energized, and the track 

3. 
relays D are all deemergized. Speed control lever 
S occupies its p1 or “off’ position. Relay C is 
deenergized and lever L. occupies its a position, 
causing the braking bars to be held in their non 
braking positions. 

In explaining the operation of the apparatus as 
a whole, we will first assume that a caris approach 
ing the car retarder R, from the left at a relatively 
high Speed, and that it is desired to have the car 
leave the car retarder at the highest reduced 
Speed for which the apparatus is designed. The 
Operator Will therefore first move the braking 
bars to their braking positions by moving lever I 
from its a to its b position, and he will then move 
Speed control lever S from its p1 to its p2 position, 
As the car moves through the retarder, each time 
a. Wheel of the car moves onto one of the control 
Sections 28, the associated track relay D Will be 
come energized and Will deenergize the aSSociated 
timing relay T, but as long as the speed of the car 

80 

90 

is above the speed corresponding to the p2 posi 
tion of lever S, none of the timing relays T will 
remain deemergized long enough to close its back 
contact 29. Relay C will therefore remain ener 
gized, and the car retarder Will therefore con 
tinue to slow down the car. AS Soon, however, as 
the car has been slowed down by the car retarder 
to a Speed. Which is equal to, or less than, the Speed 
corresponding to the p2 position of lever S, and a 
wheel of the car traverses one of the control Sec 
tions 28, the aSSociated tinning relay T Will close 
its back contact 29, and relay C. Will then become 
energized. When relay C becomes energized, the 
braking bars Will be moved to their non-braking 
positions in the mannel previously described, and 
it will be apparent, therefore, that ino further re 
tardation of the car will take place unless relay 
C again becomes deenergized and remains deener 
gized for a sufficient interval of time to cause it to 
Open its front contact 24-24a and close its back 
contact 24-24b While the car is still within the 
limits of the car retarder. Due to the slow-re 
leasing characteristics of relay C previously 
pointed out, this can only happen in the event 
that the car accelerates to a speed which is greater 
than the speed corresponding to the p?position of 
the lever. ASSunning the car does this, then as 
Soon thereafter as the timing relay T which last 
becane deemergized for a time interval of Sufi 
cient duration to cause it to close its back contact 
29 again becomes energized, relay C will become 
deenergized and Will Subsequently remain deener 
gized, because, under these conditions, none of 
the other timing relays will now become deener 
gized long enough to close its back contact 29. 
Relay C will therefore open its front contact 
24-24 and Will close its back contact 24-24b, 
thus restoring the braking bars to their braking 
positions in which they Will again retaid the Speed 
Of the car. 

I Will now aSSume that with the braking bars 
in their braking positions, the operator moves 
lever S to its p position instead of its p2 posi 
tion, in Order to slow down a car which is ap 
proaching the retarder at a relatively high speed, 
to the slowest speed for which the apparatus is 
designed. Under these conditions, the operation 
of the apparatuS Will be similar to that just de 
Scribed with the single exception that since con 
tact 41 of lever S is now closed, when a track re 
lay D becomes energized and deenergizes the as 
Sociated timing relay T, it will at the same time 
complete the shunt circuit for such associated 
timing relay, thus inci'easing the length of time 
the relay must be deenergized before it will close 
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4 
its back contact 29. It will be seen, therefore, 
that when lever S occupies its p position, the 
timing relays will release their armatures at a 
lower car speed than when lever S occupies its p? 
position, with the result that the retarder will 
slow down the car to such lower car speed, as will 
be readily understood from the foregoing without 
further description. - 
Under some conditions, that is, where there is 

no great variation in the length of the wheel base 
of the trucks of the different cars handled from 
the average value which is about five and One 
half feet, the same results as are obtained with 
the apparatus previously described may be ob 
tained with a fewer number of parts by providing 
the rail 1 with “inactive' sections of the proper 
length between the control sections or groups of 
the control sections. One arrangement of this 
type suitable for cars having four wheel trucks is 
illustrated in Fig. 5. Referring to Fig. 5, as here 
shown, the control sections are arranged in two 
groups, each comprising two sections, the two 
sections of the one group being designated 28 
and 28, and the two sections of the other group 
being designated 28k and 28. The remaining 
sections, designated 288, 28i, and 28, are the 
“inactive' sections, that is to say, they form no 
part of the control apparatus for the retarder 
but serve merely as a part of the running rail for 
the car. It will be understood, of course, that 
in actual practice, the total number of groups 
of control sections which are provided Will de 
pend upon the length of the retarder and the 
length of the longest car to be retarded. The 
lengths of the control and inactive Sections may 
be varied to suit the conditions, the only eSS9n 
tial requirement being that at least One control 
section will at all times be engaged by one and 
only one car wheel. One lengh which has been 
found satisfactory for the control Sections when 
the wheel base of the trucks is between five and 
six feet, is three feet, and one-length which has 
been found satisfactory for the inactive Sections 
under these conditions is five feet. The control 
sections are, of course, insulated from each other 
and from the inactive sections, a preferred con 
struction being shown in Figs. 6 and 7. As here 
shown, the rail 1 is constructed in Substantially 
the same manner as shown in Figs. 2 and 3 and 
previously described in connection with Fig. 1, 
with the exception that the one splice bar which 
is here designated 32a, instead of being continu 
ous in length is made in sections so arranged 
that the abutting ends of each two adja3ent Sec 
tions are located near the middle of a different 
one of the inactive sections. With this arrange 
ment, in order to inspect or repair the insulation 
of any control section, it is necessary to remove 
only one section of the splice bar 32, thus facil 
itating naintenance. The inactive Sections are 
shown insulated from the Splice bal'S, but at these 
inactive sections a metal filler may be substituted 
for the insulating member if desired. It is un 
necessary to insulate the bolts which pass 
through the inactive Sections. 
Each control Section 28 has associated there 

With apparatus which is similar in all respects to 
that aSSociated with any one of the sections 28 
shown in Fig. 1, and the remainder of the ap 
paratus is likewise similar in all respects to that 
shown in Fig. 1. Furthermore, the operation of 
the apparatuS is similar to the operation of the 
apparatus shown in Fig. 1, and it is thought that 
it will be readily understood from the foregoing 
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and from an inspection of the drawings without 
further description. 

It should be pointed out that for cars having 
trucks whose wheel base is longer than six feet, 
the apparatus may be constructed similar to that 
shown in Fig. 5 with the exception that each 
group of control sections will consist of three Sec 
tions instead of only two sections. 
Although we have herein shown and described 

only two forms of railway car retarders embody 
ing our 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 our inven 
tion. 
Having thus described our invention, what we 

claim is: 
1. In combination, a stretch of railway track, 

a braking bar located in the trackway and mov 
able toward and away from one of the rails of 
Said stretch into a braking or a non-braking 
position, a plurality of relatively short insulated 
control Sections located end to end in one of the 
rails of Said Stretch, a Source of electromotive 
force, a plurality of track circuits each includ 
ing one of Said control sections, the opposite rail 
of Said stretch and Said Source; and means in 
cluding said track circuits for controlling said 
braking bar in accordance with the speed of a 
car traversing said stretch. 

2. In combination, a stretch of railway track, 
a braking bar located in the trackway and mov 
able toward and away from One of the rails of 
Said stretch into a braking or a non-blaking 
position, a plurality of relatively short insulated 
control Sections formed in one of the rails of 
said stretch, a source of electromotive force, a 
plurality of track circuits each including one 
of Said control sections, the opposite rail of Said 
Stretch, Said Source, and a track relay; and 
means controllied by said track relays for con 
trolling Said braking bar. 

3. In combination, a stretch of railway track, 
a braking bar located in the trackway adjacent 
One of the rails of Said stretch and movable into 
engagement with a part of a car traversing Said 
stretch for retarding the speed of the car, a se 
ries of insulated control sections formed in one 
Of the rails of Said stretch, a source of electro 
motive force, a plurality of track circuits each . 
including a track relay, said source, a different 
One of Said control sections, and the opposite 
rail of Said Stretch, a plurality of timing relays 
one controlled by each of said track relays, and 
means controlled by Said timing relays for con 
ti'olling Said braking bar. 

4. In combination, a stretch of railway track, 
a braking bar located in the trackway adjacent 
One of the rails of Said stretch and movable 
toward and away from such one rail into brak 
ing and non-braking positions, a first relay, 
means controlled by Said first relay for control 
ling Said braking bar, a series of relatively short 
insulated control Sections formed in one rail of 
Said stretch, a source of electromotive force, a 
plurality of track circuits each including a track 
relay, Said Source, a different one of Said control 
Sections, and the rail of said stretch opposite to 
the rail in which said control section is formed, 
a plurality of timing relays one controlled by 
each of Said track relays, and means controlled 
by Said timing relays for controlling said first 
relay. 

5. In combination, a stretch of railway track, 
a braking bar located in the trackway adjacent 
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one of the rails of said stretch and movable into 
engagement with a part of a car traversing Said 
stretch for retarding the speed of the car, a 
series of insulated control sections formed in 
One of the rails of Said stretch, a Source of elec 
tromotive force, a plurality of track circuits 
each including a track relay, Said Source, a dif 
ferent one of said control sections, and the rail 
of said stretch opposite to the rail in which 
said control section is formed, a plurality of 
tinning relays one controlled by each of Said 
track relays, a slow-releasing relay, means con 
trolled by said slow-releasing i'elay for control 
ling said braking bar, and means controlled icy 
said timing relay for controlling Said slow-re 
leasing relay. 

6. In combination, a stretch of railway track, 
a braking bar located in the trackway adjacent 
one of the rails of said stretch and movable to 
ward and away from Such one rail into brakiing 
and non-braking positions, a plurality of Short 
insulated control sections formed in one rail of 
said stretch, a, plurality of track relayS; a plu 
rality of track circuits each including a differ 
ent one of said control sections, the opposite 
rail, a different one of Said track relays and a 
source of current; a plurality of slow-releasing 
timing relays one controlled by a back contact 
of each track relay, a manually operable Speed 
control lever, a plurality of shunt circuits one for 
each of said timing relays and each controlled 
by said speed control lever and including a 
front contact of a different one of said track 
relays, and means controlled by Said tinning re 

... lays for controlling Said braking bar. 
7. In combination, a stretch of railway track, 

a braking bar located in the trackway adjacent 
One of the rails of said stretch and movable 
toward and away from such one irail into braking 
and non-braking positions, a plurality of short 
insulated control Sections formed in one rail 
of said stretch, a, plurality of track relayS; a 
plurality of track circuits each including a dif 
ferent one of Said control Sections, the opposite 

a different one of Said track relayS, and a 
source of current; a plurality of slow-releasing 
timing relays one controlled by a back contact 
of each track relay, a manually operable Speed 
control lever, a plurality of shunt circuit.S one 

so. E. each of said tining relays and each con 
trolled by said speed control lever and including 
a front contact of a different one of said track 
relays, an auxiliary slow-releasing relay for Con 
trolling said braking bar, and means controlled 
by said timing relays for controlling Said aluX 
iliary relay. 

8. In combination, a stretch of railway track, 
a braking bar located in the track Way adjacent 
one of the rails of said stretch and movable to 
Ward and away from Such one rail into braking 

insulated control sections formed in One rail of 
said stretch, a plurality of track relays; a plural 
ity of track circuits each including a different one 
of said rail sections, the opposite rail, a different 
one of said track relays, and a source of current; 
a plurality of slow-releasing timing relays one 
controlled by a back contact of each track relay, 
a manually operable speed control lever, a plu 
rality of shunt circuits one for each of said tim 
ing relays and each controlled by said speed 
control lever and including a front contact of 
a different one of Said track relays, an auxiliary 
slow-releasing relay, means for at times moving 
said braking bar to its braking or non-braking 
positions according as said auxiliary relay is en 

5 
ergized or deenergized, and means controlled by 
Said timing relays for controlling said auxiliary 
relay. 

9. In combination, a stretch of railway track, 
a braking bar located in the track Way adjacent 
One of the rails of the Stretch and movable into 
engagement With a part of a car traversing said 
stretch for retarding the speed of the car, a plu 
i'ality of groups of relatively short insulated con 
trol sections formed in one rail of said stretch 
and Separated by inactive sections, means for 
nea,Suring Whether the speed of a car is above 
or below a predetermined speed while any wheel 
of the car is tira Versing any one of said control 
Sections, and means controlled by said last men 
tioned aeans for controlling Said braking bar. 

10. In Coimbination, a stretch of railway track, 
a braking bar located in the trackway adjacent 
Gne Of the rails of the Stretch and movable into 
engagerient with a part of a car traversing said 
Stretch fol' retarding the Speed of the car, a plu 
rality of groups of relatively short insulated con 
trol Sections formined in One rail of Said stretch 
and Separated by inactive sections, said sections 
being So arranged that at all times while a car 
is tra, Wei'Sing Said stretch at least one of Said a,c- 
tive sections will be engaged by one and only one 
Wheel of the car, means for measuring whether 
the Speed of a car is above or below a predeter 
nailed Speed While any Wheel of the car is travers 
ing any one of Said active Sections, and means 
Controlled by Said last mentioned means for con 
trolling said braking bar. 

11. In combination, a stretch of railway track, 
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a braking bar located in the track Way adjacent 110 
one of the rails of Said stretch and movable into 
engagement With a part of a car traversing said 
stretch for retarding the speed of the car, one 
of the rails of said stretch being divided to form 
control and inactive Sections the control Sections 
being arranged in groups separated from each 
other by the inactive sections, the control sections 
further being insulated from each other and from 
the inactive sections, a plurality of track relays; 
a plurality of track circuits each including a dif 
ferent one of said control sections, the opposite 
rail, a different one of said track relays, and a 
Source of current; a plurality of slow-releasing 
tinning relays one controlled by a back contact of 
each of Said track relayS, a slow-releasing aux 
iliary relay controlled by Said timing relays, and 
means controlled by Said auxiliary relay for con 
trolling said braking bar. 

12. In combination, a stretch of railway track, 
a braking bar located in the trackWay and mov 
able toward and away from One of the rails of 
said stretch into a braking or a non-braking posi 
tion, a plurality of insulated control Sections lo 
cated end to end in one of the rails of said 
stretch, said Sections being of Such length that 
two wheels of a car cannot occupy the same 
section at any one tine, a Source of electromotive 
force; a plurality of track circuits each including 
One of said control Sections, the opposite rail of 
said sti'etch and said source; and means includ 
ing said track circuits for controlling said brak 
ing bar in accordance with the speed of a car 
traversing said stretch. 

3. In combination, a Stretch of railway track, 
a braking bar located in the trackway and 
novable toward and a Way from One of the rails 
of said stretch into a braking Or a non-braking 
position, a plurality of insulated control Sections 
located end to end in One of the rails of said 
stretch, said sections being of Such length that 
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6 
two wheels of a car cannot occupy the same 
section at any one time, a Source of electro 
motive force; a plurality of track circuits each 
including one of Said control Sections, the op 
posite rail of said stretch, said Source, and a 
track relay; and means controlled by Said track 
relays for controlling said braking bar. 

14. In combination, a stretch of railway track, 
a braking bar located in the trackWay adjacent 
One of the rails of said stretch and movable into 
engagement with a part of a car traversing Said 
stretch for retarding the speed of the car, a 
plurality of insulated control Sections located 
end to end in one of the rails of said stretch, 
Said sections being of Such length that two wheels 
of a car cannot occupy the same Section at any 
one time, a source of electromotive force; a 
plurality of track circuits each including a track 
relay, said source, a different one of said control 
sections, and the opposite rail of Said stretch; a 
plurality of timing relays one controlled by each 
of said track relays, and means controlled by 
said timing relays for controlling Said braking 
bar. 

15. In combination, a stretch of railway track, 
a braking bar located in the trackway adjacent 
one of the rails of said stretch and movable toward 
and away from such one rail into braking and 
non-braking positions, a first relay, means con 
trolled by Said first relay for controlling Said 
braking bar, a plurality of insulated control Sec 
tions located end to end in one of the rails of 
said stretch, said sections being of Such length 

1,958,293 
that two wheels of a car cannot occupy the 
same section at any one time, a source of elec 
tromotive force; a plurality of track circuits each 
including a track relay, Said Source, a different 
one of said control Sections, and the rail of said 
stretch opposite to the rail in which said con 
trol Section is formed; a plurality of timing relayS 
one controlled by each of said track relays, and 
means controlled by Said timing relays for con 
trolling Said first relay. 

16. In combination, a stretch of railway track, a 
braking bar iocated in the trackWay adjacent 
one of the rails of Said stretch and movable into 
engagement With a part of a car traversing Said 
stretch for retarding the speed of the car, a 
plurality of insulated control Sections located end 
to end in one of the rails of Said Stretch, said 
sections being of such length that two wheels of 
a car cannot occupy the same Section at any 
One time, a Source of electromotive force; a 
plurality of track circuits each including a track 
relay, said source, a different one of Said control 
sections, and the rail of said stretch opposite to 
the rail in which Said control Section is formed; 
a plurality of timing relays one controlled by each 
of said track relays, a slow-releasing relay, means 
controlled by said slow-releasing relay for con 
trolling said braking bar, and means controlled 
by said timing relay for controlling said slow 
releasing relay. 

HERBERT L. BONE. 
JOHN W. LIVINGSTON. 
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