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UNITED STATES PATENT OFFICE 
2,194,353 

LNG THE 
SYSTEM FOR AUTOMATICALLY CONTROL 

SWITCHES IN A RAILROAD 
CLASSIFICATION YARD 

Ned C. L. Brown, Scottsville, and Wesley W. Mor 
gan, incompetent, Rochester, N. Y., by Martha 

Rochester, N.Y. 

; : . .' O. Morgan, Rochester, N. Y., committee, as 
; signors to General Railway Signal Company, 

- - - - Application December 9, 1938, serial No. 244,816 
fit. ... 32. Claims. (Cl. 246-2) 

This invention relates to apparatus for auto 
matically controlling the track switches of a 
hump-yard System, or the like, and includes train 
describer apparatus for transmitting a train de 

5* Scription of the car destination to successive track 
Switches in a route as such train or car ap 
proaches these track switches, each switch being 
controlled by Such train describer apparatus be 
fore a car reaches it and after such car enters 

10 upon the next track switch in the rear, and is . 
an improvement over the invention disclosed in 
the prior application of Phinney Ser. No. 111,671 
filed November 19, 1936, and the prior application 
of Brixner and Coley Ser. No. 242,250, filed No 

is vember 25, 1938. . . . w A hump-yard classification system is a yard 
of railway tracks and track switches, wherein a 
single track preferably leading from a nump or 
hill diverges into a large number of storage tracks 

30 through suitable track switches. In practice, 
cars, or cuts of cars as they are sometimes called, 
are allowed to run down the hump in close suc 
cession, each car or cut of cars to a particular 
Storage track. In practice, a large number of 

25 such cars, or cuts of cars, follow each other off 
the hump in close succession, and in order that 
a track switch may assume the proper position 
when a particular car reaches it, it is often neces 
sary that the track switch be operated immedi 

30, ately upon vacancy of the detector track circuit. 
associated therewith by the car next in advance. 
In other words, the requirement of time of oper 
ation of track switches is often so precise that 
automatic control of the track switches is desir 

35 able in order that a track switch may be operated 
as soon as its detector track circuit becomes un 
occupied by a preceding car. Since the cars to 
be classified may be so closely spaced that sev 
eral differently classifiable cars may occupy the 

40) same stretch of non-track circuited track between 
two successive track switches, it is necessary to 
have suitable train describer storage apparatus 
which will store, so to speak, the destination each 
particular car of several cars is to take, so that 

45' this stored indication may operate the track 
switch before the car designated thereby reaches 
such track Switch. In modern hump-yard train 
classification systems the cars or cuts of cars, are 
retarded by suitable track brakes, which track 

50 brakes are controlled from a brakeman's tower 
located below the hump and from which tower 
the distribution and storage tracks are clearly 
visible. The car descriptions stored in the train 
describer system are preferably registered therein 

US by a man located on the hump where the train 

to be broken up or classified is located. The 
brakeman's tower, and hump control board have 
been shown in Fig. 5 of the dra Wings. 
In accordance with the present invention it 

is proposed to construct the train describer sys 
tem entirely of manually operable contacts, re 
lays and circuits, which relays are neutral relays 
many of which are provided with stick and hold 
ing circuits. It is proposed to employ a plurality 
of storage relay banks of which two such storage 
banks have been shown in each of the storage 
units, one unit being shown in each of Figs. 2, 3 
and 4. The number of storage banks in each 
storage unit: should be such that all of the cars 
that may occupy the approach track leading to 
a track switch may have their descriptions stored 
therein, one car description for each storage 
bank. Each of these storage bangs include three 
kinds or characters of relays. Each storage unit 
includes carrier relays which by being energized 
manifest that a train description is stored in that 
bank of such unit, include storage relays which 
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manifest what this train description is and in 
clude transfer relays which determine when a 
train description may be transferred to the next 
successive storage bank. When the train des 
tination is to be transferred from one storage 
unit to another Storage unit, each of Figs. 2, 3 
and 4 showing One Such Storage unit, a detector 
track relay associated with the track switch 
separating such storage units must be operated. 
More specifically these track relays are employed 
for determining when the train destination shall 
be transferred from the first storage bank of 
one storage unit to the last storage bank of an 
other storage unit in advance thereof. By “first' 
storage bank is meant the storage bank first to 
store a train destination in a storage unit. These 
“first’ banks have been designated by the expo 
ment “’ affixed to a letter characterizing the 
storage unit. Similarly the “last’ storage bank 
signifies the bank of a unit last to store a train 
destination. The present invention particularly distinguishes. 
from the invention disclosed in the application 

30. 

35 

40 

45 
of Brixner and Coley in the provision of the car 
rier relays, which carrier relays enable an all 
negative code to be stored in the storage relays. 

of the storage relays remain deenergized. In 
this connection it may be pointed out that each 
of the storage relays of a bank definitely defines 
the position a particular switch is to take for the 
particular car stored in the storage bank. For 
instance, if the first storage relay in a storage 

By all negative code is meant a code in which all . 50 

55. 
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25 

30 

2 
bank is energized (-- code element) it means 
that the first Switch in the route over which the 
described train is to move will assume the re 
verse position, if the second relay of the storage 
bank is deenergized (- code element) it shows 
that the second switch in the route is to remain 
in its normal position, and so on, there being 
as many storage relays as there are switches yet 
to be encountered by the car described by the 
storage bank. If all of the Switches in the route 
are to remain in their normal position (- - - 
code) all of the storage relays remain deemergized 
and the fact that a train description is stored 
in the storage bank is then wholly Yanifested 
by the energized condition of the carrier relay 
of the storage bank. By this construction one 
one storage relay in a storage bank may be elim 
inated for each track switch. that a car has al 
ready passed over. In other words, the storage 
banks shown in Fig. 2 include three Storage re 
lays, the storage banks, shown in Fig. 3 include 
only two storage relays, and the storage banks 
in Fig. 4 include only one storage. Irelay. In other 
words, one of the objects of the present inven 
tion: resides in the provision of relayS. So inter 
locked and interconnected as to perform the 
necessary functions With the minimum number 
of relays especially for the more involved hump 
yard systems where eight or norestorage tracks 
are employed. More specifically, for the com 
plete system shown conventionally in Fig. 7, unit 

35 
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A. employs ten relays, inits B- and C. employ 
each only eight relays, units D, E, F and C. em 
ploy each other six relays, making a total of fifty 
transfer, carrier and storage relays. Other ob 
jects and purposes of the present invention reside 
in the arangement of relays and circuits which 
may be readily expanded to control the larger 
hump-yard systems irrespective of the nature of 
the track layout. 
Other objects, purposes and characteristic, fea 

tures of the invention will be more particularly 
pointed out in the description hereinafter and 
Will in part be obvious from: the accompanying 
drawings, in which: 

Fig. 1 shows the push button bank of control 
push buttons and storage relays of which the 
push buttons at least are located on the hump 
control board. 
Each of Figs. 2, 3 and 4 show the apparatus of 

storage units: Fig. 2 showing a storage unit 
employing three storage relays for each bank; 
Fig. 3 shows a storage unit employing two stor 
age relays for each bank; and Fig. 4 shows a 
storage units; Fig. 2 showing, a storage unit 
each bank. 

Fig. 5; illustrates the actual selected track lay 
out together. With the various track. SWit:Ches, 
Switch machines, and track relays, together with 
the hump control board located on top of the 
hump and the brakeman's tower located near the 
storage tracks. 

Fig. 6 illustrates a miniature track layout com 
prising a control and indication panel on which 
are located the indicating. Jamps, this panel pref 
erably being located in the brakeman's tower 
where also is preferably located the aparatus 
show in Figs. 2, 3 and 4. ". 

Fig. 7 shows how if Fig. 3 is reproduced once 
and Fig. 4 is reproduced three times, as by mak 
ing photostat copies, thereof, the entire System 
Selected to illustrate the present invention ray 
be built up by connecting Figs. 1, 2, 3 and 4 as 
illustrated in Fig. 7 of the drawings. 

If the entire system is to be thus: reproduced 

ton sends a car. 

stored in storage bank D. 
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the reference characters in the photostat copies 
should be changed as is obvious from the draw 
ings when taken with the description. 

Apparatus 
Referring to Fig. 1 of the drawings the appara 

tus includes push buttons PBH, PBI, PBJ, PBK,. 

storage track, the last letter in each reference 
character being the reference character for the 
storage.track (see Fig. 5) to which Such push but 

Each of these push buttons has 
associated therewith a push button storage relay 
R having a prefix letter corresponding to the let 
ter designating the corresponding storage track. 
Each of these relays has associated thereWith an 

PBL, PBM, PBN and PBO, one button for each . 

10. 

indicating "lamp which has been designated by a , , 
small letter corresponding to the capital letter. 
identifying the approach or storage track with 
which this lamp is associated. Each of these 

written over each push button wherein (--) sig 

normal. (+) also signifies storage relay up and, 

20. 
relays set up a particular code in a storage bank 
signifying a particular track. These codes have . . 
been identified by (--) plus and (-) minus, signs: 

nifies switch, reversed and (-) signifies switch; 25 

(-) signifies storage relay down, so that:------, 
signifies relays AP and 2A2 up, and relay 3A, 
down. These relays R are so interlocked that: 
Only one of these relays can be energized at one 

energized until the train description designated 
by the energized condition of such relay has been 
either transferred to a storage bank or has been 
cancelled by a cancelling push button. Four such 
cancelling push buttons have been shown in Fig. 
1. of which the cancelling push button CPB can 
cels all of the train descriptions that may be 
stored in the entire System; of which push but 
ton CR may cancel any train description stored 
in the push, button relays R, the cancelling push 
button CR2 may cancel any train description that 

30: 
time, and these relays are provided with stick. 
circuits which maintains them, one at a time, 

may be stored in the storage bank A2 and of 
Which the cancelling pushbutton CR may cancel 
any train description that may be stored in the 
storage bank A. These cancelling push buttons 
are preferably, located on the hump, control board 
(See Fig. 5). In Figs, 3 and 4 have also been 
illustrated cancelling push buttons CB1 and CD1. 
These latter push buttons are preferably located 
in the brakeman's tower (see Fig. 5), the can 
celling push button CB being used to cancel any 
train description that may be stored in storage 
bank B. and of which the cancelling push button. 
CD may be used to cancel any train. description 

Each storage bank of relays is composed of a 
transfer relay TR, a carrier relay C, and one or 
more storage relays such as A, B and Dillustrated 
in Figs. 2, 3 and 4, respectively. The transfer 
relays TR, each have their suffix letter R. provided 
with an exponent corresponding to the exponent 

40. 

55, 

60 

identifying a storage bank in which it is located. 
Each transfer relay also has a prefix letter cor 
responding to the letter identifying the storage 
unit in which it is located. Similarly, the carrier 
relays C have their suffix letter C provided with: 
an exponent corresponding to that of the expo 
nent, identifying the storage bank in which it is 
located and have a prefix corresponding to the 
letter identifying the storage unit in which they 
are located. The storage relays on the other 
hand are identified by the same letter which 
identifies the storage bank but each have a prefix. 

70; 

f 



is 
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'number corresponding to the order of the track 
switches in the route over which a particular. 
train description governs, the prefix f identifying. 
the first Switch, the prefix 2 identifying the sec 
Ond SWitch, and the prefix.3 identifying the third 
switch to be traversed in the route. These stor 
age relay reference characters also each include 
an exponent corresponding to the exponent iden 

O tifying the storage bank in which it is included. 
.0 

such as storage bank A and storage bank B?, are 
Where two successive storage banks of relays, 

separated by a track switch suitable supplemental 
transferring means is employed. This supple 
mental transferring means of the system illus 
trated includes a track relay such as the track 
relay TA (see Fig.2), a track repeater relay such 
as TAR, which relays TA and TAR allow a train 

95 

30 

35 

:35 

80 

65 

70 

switch reversing relay R down the control circuit 

75 

destination or description to be transferred only 
while such track relay is deemergized and before 
the track repeater relay is actually picked up. 
There are also provided switch machine re 

peater relays which determine whether the train 
destination to be transferred shall be transferred 
to one storage unit. or another of two storage 
units. In Fig. 2 the train description will be 
transferred to storage unit B, illustrated in Fig. 2, 
if the switch repeater relay RWPA is energized, 
but will be transferred to storage unit C, shown conventionally in Fig. 7, if the switch repeater 
relay NWPA is energized. Each storage unit in 
addition to being, provided with the relays con 
stituting two or more storage banks, is also pro 
vided with switch machine controls NR and RR 
having an exponent corresponding to the track 
switch with which that storage unit is associated. 
This apparatus is also provided with a switch 
machine SM having an exponent corresponding 
to the track switch which it controls. . 
. Each switch machine is also provided with a 
switch reversing relay R containing an exponent 
corresponding to the track switch with which it 
is associated. This switch machine reversing re 
lay is a slow dropping relay and is connected in 
a holding energizing circuit including its own 
front contact and including a front contact of 
one switch repeater relay and a back contact of 
the other switch repeater relay in such a man 
ner that this switch reversing relay.R. is deen 
ergized the moment that the condition of ener 
gization of the switch control relays NR and RR 
is changed, but will not actually assume its de 
energized condition unless the switch machine is 
slow in completing its stroke. This change of 
energization of the switch control relays will, of 
course, establish circuits to cause the switch 
machine to be operated to the reverse position. 
If the switch machine operates at its usual nor 
mal speed it will have assumed its new position 
resulting in the energization of the formerly 
deenergized switch repeater relay and the deen 
ergization of the formerly energized switch ma 
chine repeater relay before the slow acting switch 
reversing relay R has assumed the retracted po 
sition and thereby re-establishing a holding cir 
cuit for this switch reversing relay R. If, on the 
other hand, the switch machine is notable to 
complete its stroke in time, possibly because there 
is an obstruction between the switch' points, the 
switch reversing relay.R. assumes its deenergized 
position and breaks its holding circuit. With 
the relay R in its retracted position and the 
switch reversing contacts controlled by this 

for the switch machine is reversed, thereby op 
erating the switch machine back to its original 

position preventing derailment of a car. It is, 
of course, understood that under this condition. 
the car which passed over the track switch will 
have moved into the wrong storage track, but 
this is considered preferable to derailment of 5 
the car. - - - 

Referring to Fig. 4 of the drawings, it will be 
noted that certain wires therein have been shown. 
by heavy lines. These wires are used for giving 
Special flashing indication on the route identify- 10 
ing lamps HF, and IL, are used to sound the alarm 
beli ABL, and are also used to enable, the opera 
tor located in the brakeman's tower to take the 
control of the track switch at a particular loca 
tion away from the train describer apparatus is 
to afford operation of this track switch by hand. 
The apparatus and wiring shown in heavy lines . 
for connecting Such apparatus to the system ill 
lustrated in Fig. 4 is also preferably used with 
the storage units A and B shown in Figs. 2 and 3, (20 
respectively, but this apparatus and its asso 
ciated wiring has for convenience been omitted 
from Figs. I and 2. The flashing indication above 
mentioned is obtained through the medium of 
the flashing relay F shown in Fig. 4. 

Brief description of system 
One of the outstanding features of the com 

bined train describing and switch operating sys 
tem embodying the present invention resides in 30 
the provision of transfer apparatus associated 
with each storage bank including a transfer re 
lay and a carrier relay which is so organized that: 
the carrier relay, by assuming its energized posi 
tion, manifests that a train is stored in the 35 
storage bank even though all of the storage re 
lays of the storage bank actually assume their 
deenergized position. In other words, the storage 
relays of a storage bank identify the route over 
which a train, the description of which is stored to 
in the storage bank, is to pass even though all of 
the storage relays of that bank assume their de 
energized position. Putting this in different 
words, the storage relays of a particular storage 
bankin combination with the carrier relay of that as 
storage bank identify the route that a train is 
to take. The fact that a - - - train destination 
is stored in this storage bank is manifested by 
the carrier relay assuming its energized position. 
The successive storage relays in a storage bank 60 
define by their condition of energization whether 
the successive switches in the route identified by 
such storage bank are to assume their normal or 
reverse position. For instance, if the first stor 
age relay in a storage bank is energized this 55 
manifests that the first switch encountered in 
that route will assume its reverse position and if 
deenergized manifests that the first switch in the 
stored route will assume its normal position. The 
second and third storage relays by their condi- 80 
tion of energization and deemergization also 
manifest that the Second and third Switch in the 
route identified is to assume their reverse or nor 
mall position respectively. Consequently, if all 
three of the storage relays are deemergized this 65 
manifests that all of the three switches of the 
route identified by the storage relays will all as 
Sume their normal position 2nd that the cut of 
cars will move over the norinally set up route . 
to the storage track C as shown in Fig. 5 of 70 
the drawings. . . . . . . . . . . . . 

Referring to Fig. 1 of the drawings, each of 
the eight push buttons PBH-PBO signify a par 
ticular route (see Fig. 5) which a train will take 
when run off of the hump when a particular push is 



5 

button is depressed. Depression of one of these 
ipush buttons will cause its associated relay R to 
ibe energized. If there is no train stored in the 
storage bank A2 a multiple element code will be 
transmitted to the storage bank A to energize 
the storage relays of this storage bank in ac 
icordance with the code character identified by 
the particular R. relay. Referring to Fig. 1, it 
will be noted that the contact AO of the relay H.R. 
when energized, will apply (--) potential through 
'jumpers to each of the three bus lines leading to 
*the storage relays of the storage bank A, and 
that all of the other contacts energize only two, 
One or none of these bus wires, as a result of 
"Which none, one, two or three of the storage re 
-lays of storage bank A2 is energized depending 
upon which of the push buttons has been de 
pressed. These jumpers correspond to the codes 
:Written over the respective push buttons. 

Let us assume that the operator depresses the 
push-button PBH. This will result in energiza 
tion of the relay HR which relay HR will then 
be stuck up through a stick-circuit readily traced 
in the drawings. With the relay HR stuck up 
all of the other pushbuttons will be rendered in 
effective to pick up their associated R relays. 
With the relay HR picked up, closure of its front 
contact 25 will result in energization of the trans 
ferrelay ATR2 (see Fig. 2). With contact 32 of 

35 

70 

the transfer relay. ATR2 closed, the carrier relay 
AC2 will be energized. With the transfer relay 
'ATR2 and the carrier relay AC2 both energized 
the storage relays of the storage bank A will be 
connected to the three bus Wires above mentioned 
and these storage relays will be energized or de 
energized depending upon the code character as 
manifested by the jumpers connecting the con 
tact 40 and the bus : wires, and in the instant 
case, will cause all three of the storage relays A, 
2A2 and 3A3 to be energized. . 

Substantially simultaneous with the picking up 
of the storage relays of the storage bank A, the 
transfer relay ATR of the storage bank A is 
also energized. The picking up of the transfer 
relay ATR results in energization of the carrier 
relay AC1, and with these relays ATR and AC 
both energized the storage relays of the storage 
bank A1 will be energized to the same code pat 
tern as are the storage relays of the storage bank 
A2, which in the present instance resides in all 
three of the storage relays A, 2A and 3A be 
ing energized. 
The picking up of the storage relay A 

through the medium of its front contact. 9 re 
sults in the energization of the reverse relay RRA 
and results in operation of the switch machine 
SMA to its reverse position. This operation of 
the SWitch machine SMA will of course result in 
deenergization of the normal switch repeater 
relay NWPA and energization of the reverse 
switch machine indication repeater relay RWPA. 
The picking up of the relay AC resulted in 

breaking of the stick circuit for the relay H.R. (see 
Fig. 1) and similarly picking up of the relay AC 
resulted in the breaking of the stick circuit for 
the relay AC2 and dropping of the relay AC 
resulted in the deenergization of the storage re 
lays A2, 2A2 and 3A and also resulted in the 
deenergization of the transfer relay ATR so that 
now only the carrier relay AC and the transfer 
relays A1, 2A1 and 3A are energized manifesting 
that a train description is stored in the storage 
bank A1 which identifies a train that is to ove 
to the storage track H. This train description 
cannot be transferred to the Storage unit E3 con 

itaining storage banks B and B until the tra 
"described by this train description has entered 

20 of relay RWPA. 

a train destination may be indicated even though 

deenergized and the fact that a train destination 
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rain 

upon the track circuit associated with track 
switch SWA. (see Fig. 5), namely, the track relay 
TA (see Fig. 2). When this train enters upon is 
the track switch SWA; and deenergizes the track 
relay TA, the opening of its front contact 60 will. 
deenergize the carrier relay AC. Since, however, 
this carrier relay AC is slow dropping the train 
description stored in the storage bank A is trans 'lo. 
ferred to the storage relays of the storage bank. 
B9, insofar as the condition of energization of 
the second and third storage:relay of the storage 

d bank is concerned, over front contacts fi 9 an 
The train description now stored in the stor 

age bank B2 will, in the event that the storage. 
bank Blis not being used, betransferred to this 
storage bank B in a manner as already pointed. 
out in connection with the storage bank A. ol go 
storage unit A. With the train description now. . . 
stored in storage bank B, this train description 
will be transferred to the storage bank B?, upon 
occupancy of the detector track circuit contain 
ing track relay TB. . . . . . . . . . . . 25. 
From this brief description, it is readily ap 

parent that both the transferrelay and the car 
rier relay of a storage bank must be energized to 
receive a train destination indication but that 
only the carrier, relay need be energized to hold 0. 
such indication in a storage bank. It is also seen 
that the carrier relay of each storage bank is 
made slow dropping and that by reason of this 
fact a stored indication may be transferred from 
one storage bank to another storage bankata. 
time when the carrierrelay of the first mentioned 
storage bank is actually deenergized, but has not 
yet assumed its deemergized position. This is 
apparent from the fact that a train destination 
can, for instance, not be stored in the storage re- 40 
lays of storage bank A. unless the carrier relay - 
AC1 is energized and that such energization of . 
the carrier relay AC will result by reason of the 
opening of its back contact 37 and deemergization: . 
of the carrier relay AC2 of the storage bank A2. its . 
It is also readily apparent that when a train 
destination is stored in a particular storage bank 
as manifested, among other things, by the ener 
gized condition of its carrier relay, the transfer 
relay of such storage bank cannot be picked up 50 
because its pick-up circuit is broken as, for in 
stance, at back contact 52 of the carrier relay 
AC1, as a result of which no train destination can 
be transferred from the storage bank in the rear . . . . 
so long as a previously stored train destination is 55. 
stored therein. It is also readily apparent by . . . . . 
referring to Fig. 4 of the drawings, showing stor 
age banks employing only one storage relay D, . . 
that with this storage relay D assuming its de- . . . 
energized position and its associated carrier re- 60. 
lay DC assuming its energized position not only 
is a circuit closed for manifesting that the train 
stored therein shall pass to the storage track I, 
as indicated by the illumination of the indicating 
lamp it, but also shows that a circuit will be 
closed for the normal relay NRP to operate the 
switch position back to its normal position in the . . 
event it formerly assumed a reverse position. 
From this latter consideration, it is apparent that 

65 

to . 
all of the carrier relays assume their deenergized. . . . 
position and that the next switch over which the 
train is to pass may be operated to its normal 
position event though, all the carrier relays are : 
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is stored in a storage bank may be indicated by 
the carrier relay assuming its energized position 
and all storage relays assuming their deemergized 

Operation 
In order to get a clear understanding of ap 

plicant's invention it is proposed to now describe 
the operation of the system. Let us first assume 

0. that the operator momentarily depressed in suc 
cession the pushbuttons PBH, PBI and PBO in 
that order, for the purpose of allowing three cuts 

25. 

of cars to be automatically sent to the storage 
tracks H, I and O, respectively, shown in Fig. 5. 
of the drawings. Momentary depression of the 
push button PBH closes a pick-up circuit for 
the push button relay HR, which may be traced 
as follows: beginning at the battery BAT, push 
button contact CPB, contact if of the push but 

"ton PBH, winding of the relay HR, back contacts 
2, 3, 4, 5, 6, 7 and 8 of the push button 

relays IR to OR, respectively, back contact 9 of 
the relay TRA, through the push button contact 
CR to the terminal (-). Picking up of the push. 
button relay HR, closes an energizing circuit for 
the indicating lamp h through the front contact 
20 of this relay, and also closes two stick circuits 

30 

35 

which may be traced as follows: beginning at the 
battery BAT, push button contact CPB, stick 
contact 2 fl of the relay HR, winding of this relay 
HR, back contacts 2, 3, 4, 5, 6, 7 and 8 
and then branching into two parallel circuits one 
including the back contact 19 of the relay ATR 
and the other including the stick contact 22 of 
the relay HR and including back contact 23 of the 
relay. ACP, both of these branches then passing 
through the front contact of push button CR to 
the other terminal (-) of the battery BAT. With 

40 
the push button relay HR, now energized a pick 
up. circuit is closed for the transfer relay ATR 
which may be traced as follows: beginning at 
the positive terminal of the battery. BAT, front 

45 

front stick contact. 28 of the relay. ATR2 and in 
50 

contact 25 of the relay HR, back contact 26 of 
the relay AC2, winding of the relay ATR to the 
other terminal (-), of the battery BAT. With 
this relay ATR now energized it is stuck up 
through two stick circuits each including: the 

cluding in multiple the front contact 29 of relay 
HR and the normally open contact 30 of the push 
button PBH. Picking up of the transfer relay 
ATR2 opens the stick circuit for the push, button 
relay HR, including the back contact. 9 of this 

55 
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65 
two stick circuits which may be traced as follows: 

70 

relay ATR2, the other stick circuit for the push 
button relay HR including the back contact 23. 
of the relay AC2 however remains intact. Pick 
ing up of the transfer relay ATR closes a pick-up 

the relay HR, front contact 32 of the relay. ATR, 
the winding of the relay AC, back contact 33 
of the relay ATR, and push button contact CR.? 
to the other terminal (-), of the battery. BAT. 
The relay. AC2 upon picking up is stuckup through 

beginning at the (--) terminal of the battery 
BAT, push button contact CPB, stick contact 35 
of the relay AC, winding of this relay AC, 
through two parallel branches, one including the 
back contact 33 of the relay ATR, and the push 
button contact CR2 in series, and the other in 

as 
cluding the stick contact 36 of the relay AC, the 
"back contact 37 of the relay AC, and the push 

5 
button contact. CR in series to the other terminal 
(-) of this same battery. . . . . . 
With the relays HR, ATR2 and AC2 now ener 

gized the code stored in the relay HR is trans 
mitted to the storage relays A, 2A and 3A. 
Since the front contact 40 of the relay HR is pro 
vided with all three code jumpers all three of the 
storage relays A, 2A and 3A will be energized. 
The energizing circuit for these relays include the 
front contacts 4, 42 and 43 of the relay ATR and 
include the contacts 44, 45 and 46 of the relay 
AC. The picking up of these storage relays A, 
2A2 and 3A2 will complete stick circuits for these 
relays including the stick contacts 47, 48 and 49, 
respectively. The picking up of the relay AC 
by the opening of its back contact 26 made the 
transfer relay. ATR2 dependent upon its stick cir 
cuits including the contacts 29 of relay HR and 39 
of push button PBH, respectively. Also, the pick 
ing up of this relay AC breaks the only remain 
ing stick circuit for the relay HR at its back con 

10 

15 

tact 23, the other stick circuits for this relay HR 
having been broken at the back contact f 9 of the , 
relay ATR2 when this relay ATR became ener 
gized. The actual dropping of the relay HR is 
however delayed, this relay HR, being slow drop 
ping so that the storage relays A, 2A and 3A 
have sufficient time to assume their energized po 

25 

sition to close their stick circuits before their 
pick-up circuits were broken at the contact 40 
of the relay H.R. . . . . . 
With the push button relay HR, now deemer 

gized one of the stick circuits for the relay ATR, 
namely, the one including the front contact 29 of 
relay HR, is broken and if the operator has re 

30 

leased the pushbutton PBH and this push button 
has not remained down accidentally the other 
stick circuit for the relay ATR is also broken at 
the contact. 30 of this relay PBH, so that this 
transfer relay ATR assumes its deemergized posi 
tion. 

Picking up of the carrier relay AC2 through the 
medium of its front contact 5 and the back con 

40 

tact 52 of the relay AC has in the meantime. 
picked up the transfer relay ATR. This transfer. 
relay ATR once energized closes two stick cir 45 
cuits for this relay which may be traced as foll 
lows: (i) beginning at the (--) terminal of the 
battery BAT, the contact of the pushbutton CPB, 
the front contact 53 of the relay ATR2, the stick 50 
contact 54 of the relay ATR through the wind 
ing of this relay ATR, to the other terminal (-); 
and (2) beginning at the battery BAT through 
the push button, contact CPB, the front contact 
5 of the relay ACP, the stick contact 55 of the 
relay ATR, through the winding of this relay 
ATR to the other terminal (-) of the same bat 

it for the carrier Tejay Ac2 which may be tery. Ficking up of the steelay AE 
traced from the battery BAT, through the can 
celling...button contact CPB, front contact 25 of 

opens one of the stick circuits for the relay AC? 
at its back contact 33, thus making the energiza 

55 

60 
tion of this relay AC2 dependent upon the back. 
contact 3 of the relay AC. Also with relays 
ATR and AC now in their energized condition 
a pick-up circuit for the carrier relay AC1 which 
may be traced as follows is closed: beginning. at 
the (--) terminal of the battery BAT, contact 

65. 
of the push button CPB, front contact 58 of the 
relay ACP, front contact. 59 of the relay ATR1, 
through the winding of the relay AC, through 
front contact 60 of the detector track relay TA to 
through the push button contact CR to the 
other terminal (-) of this battery BAT. With 
this relay AC now energized it will remain ener 
gized through a stick circuit including its stick 
contact 62 and including front contact 60 of the Ts 

  



detector track relay. TA. The picking up of the 
carrier relay AC will make the transfer relay 
ATR dependent for its energization upon the two. 
stick circuits for this relay heretofore traced and 
including the stick contacts 54 and 55, respec 
tively. With the transfer relay ATR and the 
carrier relay AC now both energized all of the 
energizing circuits for the relay AC3 are broken 
and this relay will after a short time assume its. 19, deenergized position, but before this relay AC 
assumes its deemergized position, it being slow. 
dropping, to deenergize the storage relays A, 
2A2 and 3A the code stored in these storage 

5 relays will be transferred to the storage relays 

cuits including front contacts 66, 65 and 66 of 
relays A, 2A3 and 3A3, respectively, and includ-. 
ing contacts 67, 68 and 69 of the transfer relay 
ATR and including contacts 74, 72 and 73 of 29, the carrier relay Aci. 
With these storage relays A, 2A and 3A now. 

energized they remain energized through stick 
circuits including their stick contacts 24, 75 and 
76, respectively. Shortly after this transfer takes 

... place the carrier relay AC2 will assume its de 
energized position, its sole remaining stick cir 
cuit having been opened at the back contact 37 
of the carrier relay AC as a result of which 
the storage relays A2, 2A2 and 3A are de 

... energized because their stick circuits are broken 
at the front contacts 44, 45. and 36 of the car 
rier relay AC2. . 

Picking up of the storage relay. A closes, an 
energizing circuit for the switch control relay 
RRA which may be traced from the positive 
terminal of the battery BAT, through the push 
button contact CPB, through front contact 19. 
of the storage relay A. Energization of the re 
verse control relay RRA causes the switch ma 

40 chine SMA to be operated to its reverse position 
provided that the detector track relay TA is en 
ergized, this energizing circuit for the switch 
machine SMA may be traced from the positive. 
terminal of the battery BAT, through the push 

45 button contact CPB, through front contact 89 
of the detector track relay. TA, front contact 8 
of the switch control relays. RRA, and the front 
contact 82 of the switch reversing relay RA. The 
completion of this circuit causes the switch ma 

so chine SMA to be operated to its reverse position 
and by its initiation causes deenergization of the 
switch machine repeater relay NWPA and upon its 
completion causes the energization of the switch 
machine repeater relay. RWPA through circuits 
well known to those skilled in the art. It will be noted that the switch reversing, relay RA is 
normally energized through a stick circuit in 
cluding the back contact 85 of the relay RWPA 
and the front contact 86 of the switch repeater 

30 

60 RA. This switch reversing relay RA is slow 
dropping to an extent that if the switch ma 
chine operates properly the relay RA will re 
main in its energized position until the contacts 

65.85 and 86 of the relays RWPA and NWPA have. 
reversed so that a new Stick circuit is closed 
for the relay. RA and this relay RA will remain 
energized. If, on the other hand, the switch 
machine should be stalled in mid-stroke pos 

to sibly because there is an obstruction between 
the switch points as the result of which the 
switch repeater relays, RWPA and NWPA both 
remaindeenergized for a longer time than the 
drop-away time for the relay RA, this relay, RA. 

is is deemergized thereby dropping the contacts. 82. 

SA, 2A and 3A of storage band Al through cir 

relay NWPA and the stick contact. 87 of the re 

the codes, stored therein so .that storage relay 

and 83. and shifting: the ener 
machine SM.A. back to its norjaa circuitre 
ing the switch machine. SMA. to its normal posi 
tion. In this connection it should be under-, 
stood that the car in the latter case would take 5 
the wrong storage track, but that is preferable . . . . 
to derailment. This stick relay will be picked, 
up again by the passage of the car over the track, 
switch through the medium of back contact 84 

- - - - - - - - - - - - - ‘. . . . . lot. of track relay TA. ''. . . . . . . . . . 
With the carrier relay AC1, and the storage 

relay A both assuming the energized posit 
an energizing circuit is closed for the indic 
lamps b, including the front contact 83 of 
relay AC and the front contact 89 of the 
AA. The route indicating lamp BL is also en 
gized, manifesting that the track switch has b 
initiated for movement to the reverse positi 
This energizing circuit for this lamp BL, in .. 
cludes the front contact 9 of the track relay, 29: ..." 
TA, the front contact 92 of the carrier relay. AC, , , 
and the front contact 93 of the storage relay A. 
The lighting of this lamp BL (see Fig. 6) will.i. 
inform the operator in the brakeman's tower. ... 
that the first cut of cars will enter upon the 25, , , 
track section B. When the cars' eventually pass. 
over the track switch SWA the track relay. TA . . 
becomes deenergized and closes another circuit. 
for the lamp BL, which includes back, contact. 9t. 
of track relay TA and front contact. 96 of relay 3: . 
RWPA. The indicating lampsh in the hump. 
tower and b2 in the brakeman's tower will of 
course be extinguished as the relays. HR, and: 
A respectively, become deenergized, the latter. . . 
of which became energized when the storage re-35; . 
lay. A was picked up. The carrier relay. ACI 
and the storage relays A, 2A1 and 3A are as ". . 
sumed to still remain in their energized condi 
tion. . . . . . . . . . . . . . 
By this time the operator at the hump control. 40, . 

board will have depressed the push button PBI 
characterizing a code -- - - as conventionally. . . 
illustrated directly over this pushbutton, PBI 
as a result of which the storage relays A2 and 
2A become energized in response to the en 
ergization of the push button relay. IR, all in a 
manner as already described in connection with 
the first described train description. The car 
rier relay AC of course also becomes energized; ... 
but the transfer relay ATR1 does not become 50 ... 
energized because its pick-up circuit is broken at 
the back contact 52 of the carrier relay AC. 
The code ---|--|- is thus stored in storage bank 
A whereas the code +--- is stored in storage . . .'; 
bank: A2. The temporary energization of the 55. 
transferrelay ATR2 of course deenergizes the 
push button storage relay ER. With the storage. 
relay A. now again energized the indicating. . . 
lamp b shown in Figs. 2 and-6 of the drawings. . . . 
will again become illuminated thus indicating so 
that the second train is also destined for the " . 
track section B. The two carrier relays AC1 and 
AC and the two sets of storage-relays now have: 

fA, 2A, 3A, A and 2A2. are now, all ener: 
gized. The storage relay. E3A is deemergized be... 
cause the second code stored in the describers 
system is a -- - - code." . . . . . . . . . 
By this time the operator at the hump controli 

board will have depressed the push button PBO 79; . . . 
resulting in the energization of the push button, 
relay:OR. This push button relay OR reflects 
a- - - code as indicated by the conventional 
showing of - -, directly over: the push but 
ton PBO. This -, --, code: is also indicated 

  

  



2,194,858. 
by the fact that all of the three jumpers leading 
from the contact 94 of this push button relay 
OR are disconnected from the bus wires. Since 
the carrier relay AC is now energized the pick 

5%ing up of the push button relay OR will not re 
sult in energization of the transfer relay ATR, 
this because the pick-up circuit for this relay is 
broken at the back contact 26 of relay AC. 
With the third train description now stored in 

of the push button bank by the relay OR assum 
ing its energized condition the indicating lamp 
o is illuminated through a circuit including the 
front contact 95 of the relay OR, thereby inform 
ing the operator at the hump control board that 

ls; the third train is destined to the track O over 
the normally set up route (see Fig. 5) and that 
its destination is stored in the push button relay 
group. " . 

Referring for a moment to Fig. 5 of the draw 
203ings let us now assume that the first cut of 

cars has reached the track switch SWA, which 
track switch has been operated to its reverse 
position as heretofore explained, that this first 
cut of cars has entered upon the detector track. 

253, circuit TA thus causing this track relay to as 
sume its deenergized position, causing the route 
indicating lamp BL, to be energized through the 
back contact of this track relay TA and inde 
pendently of the position of the storage relay 

o; A, but through a circuit including the front 
contact 96 of track repeater relay RWPA. 
Dropping of the track relay TA causes deener 

gization of the carrier relay AC, but since this 
carrier relay AC is slow dropping it will not drop 

853 until the indication stored in the storage bank 
A has been transmitted to the storage bank B, 
the track switch. A now assuming its reverse posi 
tion, but were it still assuming its normal posi 
tion this train description would have been trans 

to ferred to the storage unit C through contact 202 
of relay NWPA instead of contact 02, of relay 
RWPA, through contact 203 instead of contact 
f03 of relay TAR and through contacts 29 and 
220 of relay NWPA instead of contacts 9 and 

As 20 of relay RWPA (see Fig.2). This stored train 
description is transferred from the storage bank 
A to the storage bank B? in response to the drop 
ping of the track relay TA and before the carrier 
relay AC1 is deenergized by first picking up the 

so transfer relay BTR2 through the following cir 
cuit:-beginning at the (--) terminal of the bat 
tery BAT, front contact CO of the carrier relay 
ACI, back contact 0 of the track relay TA, 
front contact 2 of the Switch repeater relay 

sts RWPA, back contact 103 of the track repeater 
relay TAR, back contact 04 of the carrier relay 
BC2, winding of the transferrelay BTR to the 
other terminal (-) of this same battery. This 
transfer relay BTR2 is then stuck up through a 

0.stick circuit including its stick contact 96, the 
front contact foll of the switch repeater relay 
RWPA and also including the front contact 00 
of the carrier relay AC. Picking up of the trans 
fer relay BTR2 then results in the closure of a 

65, pick-up circuit for the carrier relay BC which 
includes the front contact 08 of the relay BTR 
and the back contact 9 of the transfer relay 
BTR1. Picking up of the carrier relay BC2 results 
in the closure of two stick circuits for this relay, 

70, one stick circuit including the stick contact ill 
of the relay BC2 and the back contact 09 of the 
relay BTR1, and the other stick circuit including 
both of the stick contacts it and it 2 of the 
carrier relay BC2 and also including the back 

is contact f 3 of the carrier relay BC. With the 

7. 
transfer relay BTR2 and the carrier relay BC 
now both energized train description ------. 
(signifying track. H) stored in the storage bank 
A1 is transferred to the storage relays of the 
storage bank B2 before the slow dropping car 
rier relay AC1 assumes its retracted position to 
cancel this description from storage bank A. 
This code is transferred only insofar as the last 
two code characters of the stored Code is con 
cerned through the medium of front contacts 5 
and 6 of the storage relays 2A and 3A, through 
the back contacts and if 8 of the track relay 
TA, through the front contacts i9 and 20 of 
the switch repeater relay RWPA through Wires 
2 and 22, through front contacts 23 and 24 
of the transfer relay BTR2 and through front 
contacts 25 and 26 of the carrier relay BC. 
Picking up of the storage relay 2B results in the 
illumination of the indicating lamp d through 
the medium of front contacts 27 and 28 of the relays BC2 and 2B2, respectively. The storage 
relay SB2 is also picked up but this has no effect 
on the control of indicating lamp d. 
Since there is no train stored in the storage 

bank B of the storage unit B the train descrip 
tion stored in the storage bank B is immediately 
itransferred to the storage bank B. This transfer 
takes place in a manner and for reasons de 
scribed in connection with the storage unit. A 
shown in Fig. 2 of the drawings and is for con 
venience not repeated. 
stated that it results in the picking up of the 
relays 2B1 and 3B and results in the illumina 
tion of the indicating lamp d through a circuit 
including front contacts 38 and 3 of the re 
lays BC and 2B1, respectively. Also with the 
relays 2B1 and 3B1 energized the switch machine 
SMB is operated to the reverse position through. 
the medium of a circuit controlled by the relay 
RRB all in a manner as already described for 
the track switch SWA. 

Reviewing for a moment, storage bank B now 
stores a code -- - - --, storage bank B is empty, 

0 

5: 

20: 

25. 

30 3. 
It may, however, be 

35 

40. 

storage bank. A stores the code -- - -, and 
code - - - is stored in push button relay. OR. 

It is of course understood that the code -- - - 
45. 

stored' in storage bank A. will be immediately 
transferred to storage bank. A for reasons al 
ready described. Reviewing again the codes 
-- - - -, -- - - - and - - - are now stored in 
storage banks B, A and the push button bank 
respectively. 
Dropping of the track relay TA in response to ... ." 

the entrance of the first cut of cars upon the track 
switch SWA resulted in the energization of the 
track repeater relay TAR, through a pick-up cir 
cuit including the back contact 33 of the car 
rier relay AC and the back contact 34 of the 
track relay TA. Picking up of the repeater track 
relay TAR resulted in the closure of the stick 
circuit for this relay including its own stick 
contact. 35 and the back contact 36 of the 

peater relay TAR did of course not take place 
until the carrier relay AC had actually assumed 
its retracted position as is evident in view of back 
contact. 33. With the track circuit containing 
the track relay TA still occupied by the first cut 
of cars and with the track repeater relay TAR 
still energized the indication code -- - - stored 
in the storage bank A was transferred to the 
storage bank A. because there is an auxiliary 
pick-up circuit for the carrier relay AC including 
the front contact 38 of the repeater track relay. 
TAR, it being of course understood that the pre 

60 

track relay TA. This picking up of the track re 

70 



S. 2,194,858: 
vious dropping. of the: carrierrelay: AC dropped; 

With the 
train description. -- - - - for the second cut of 
cars which was transferred froin the storage bank. 

5, A2 to the storage bank A, the storage relays Al 
and 2A are energized and the storage relay 3A. 

the storage relays A, 2A1 and 3A. 

remains: deenergized. Since this train descrip 
tion stored in the storage bank. A does not call 
for a different position of the SWitch machine. 

10; the switch machine. SMA will not be operated to 
a new position even after the track relay. TA 
becomes again energized and closes its front con 
tact 88. The completion of the transfer of the 
Second train description -- - - from the stor 

... age bank A to the storage bank Al results, of 
course, in the deenergization of the Storage relays 
fA2 and 2A2 and also results in the deemergiza. 
tion of the transferrelay. ATR, which results in 
the closure of its back contact. 33 and the ener 

20: gization of the carrier relay AC2 as soon as: the 
transfer relay ATR2 has become energized. The 
transfer relay ATR2 Would of course not become 
energized were it not for the fact that there, is a 
train, description - - - stored in relay OR of 

253 the push button group. 
With these two relays AC2 and ATR2 now both 

energized the train; description --- Stored in 
the push button bank of relays shown in Fig. 1 
of the drawings, and constituting the push button 

30: relay. OR in an energized condition, is now trans 
ferred into the storage...barak...A. Since all of the 
jumpers connected to contact. 94 of the push but 
ton relay. OR are disconnected from the bus wires 
a transfer of this third train description into 

8:the storage bank A2 results in the energization 
of the carrier, relay A.C. with all of the storage 
relays. A2, 2A2 and 3A2 remaining deenergized. 
The transferrelay, ATR2 will of course...be deen 
ergized in response to picking up of the carrier 

40...relay AC2 followed by deemergization of the push 
button relay OR, due to the transfer of this de 
scription, all in a manner as heretofore pointed 
Olt. 

is energized and the storage relay A is deener 
gized the indicating lamp c2 is energized through 
a...front contact. 68 of relay AC and back con 
tact is ; cf storage relay, A2; thus informing the 

503 towerman that the car described...is. to take the 
track: section C and that this train: description 
will eventually be transferred to unit C. 

Reviewing the condition of the system: at this 
time, the codes -----, ------, and - - - are: 

555 stored; in storage banks B1, A and A2, respec 
tively. 
Let us, now assume that the first; cut. of cars 

has; vacated the track circuit containing track. 
relay TA and occupies. section B. It will be ob 

60 served by looking at Fig. 2 of the drawings that 
including the contact. 54; of this lever SMLP: the transfer circuit, for transferring the fact that 

a train destination is stored in bank: Al as evi 
denced by the carrier relay AC being energized 
into energization of the carrier relay BC2 cannot 

653 be: closed because it is broken at the back: con 
tact a of the track relay TA before it is again 
made at the back contact 3 of the tracks re 
peater relay. TAR. The second train description 
of ----- was of course only temporarily stored 

70 in the storage bank B and has in the meantime. 
been stored to the storage bank B, and has re 
sulted in maintaining the switch machine. SMB 
in its reverse position all in a mainner, and for. 
reasons heretofore described. The second train, 

s, description of ----- is thus stored in storage; 

There is, thus stored an all negative code: 
--- in the storage bank A (relays A, 2A and 

453A2 deemergized) and since the carrier relay. AC. 

bank. A eventhough the storage bank.B. isva 
cant, and the third train description of --- is: 
Stored in storage bank A. ... -- 

Let. U.S. In OW, assurine that the first cut of cars; . . . 
has reached the track switch SWP (see Fig. 5). : 
and has resulted in the deenergization of the: 
track; relay. TP (see. Figs., 3 and 5), the track 
switch SWP already assuming the reverse posi; 
tion for: reasons above given. This, occupancy of 
the detector track circuit TP results in the tran 
fer of the train description -----|- stored in the 
storage bank:B', insofar as the relay 3B is con 
cerned, to the storage bank D2 resulting in the 
energization of the carrier relay DC2 and the 
storage relay. 3D2. This will of course result in lit. 
the energization of the indicating: lamp. h. 
through a circuit, including, front contacts:42: ... ', 
and 43 of the relays DC2 and 3D2. Since; the: 
storage bank D. is now vacant as reflected by 
the relay. BC being deemergized: the transfer, 9. 
relay. DTR will become energized; thus: results: 
ing in the picking up of the storage...relay 3D 
through a circuit including the front contact. 46 
of relay 3D2, the front, contact 41 of relay DTR1. 
and the front contact 48, of the carrier relay 28. 
DC. With the carrier relay DC and the storage. 
relay 3 oil energized the indicating lamp his en 
ergized through front. contacts: 52 and 5; of . . 
relays DC and 3D, respectively. The indica 
tion ------, which was stored in storage bank D, 30: 
is of course extinguished by the dropping of re 
lays DC2 and 3D due to the picking up of relays 
DTR and DC. Since the circuit wires, and con 
tacts shown in heavy lines in Fig. 4 of the draw 
ings are: wires and contacts which for conven-.88. 
ience have been omitted from Figs. 2 and 3 of 
the drawings, the circuits involved will be de-- 
scribed in connection with the operation of the apparatus shown in Fig. 4. . . . . . . . . 
With the storage relay: 3D: now energized an o' 

energizing circuit for the reverse-relay RRP is 
closed, which may be traced from the positive. 
terminal of the battery. BAT, the contact of 'can 
celling, button-CPB, the front contact. 53 of the 
track; relay, TP. The contact, 5.4; of the . Switch 45 
machine lever SMLP assuming its middle posi-. . . 
tion, the front contact 55 of the storage relay. 
3D, through the winding of the switch machine. 
control-Irelay, RRP to the other terminal: (-) of 
the battery.BAT. The closure of this circuit will 505 
result in the picking up of the relay, RRP and 
in operation of the switch machine SMP to its 
reverse-position, all in a manner as heretofore: 
described. . . 

If, on the other hand, the operator, located in 55 
the brakeman's tower, desires to operate the 
switch machine, SMP by hand he may move the 
switch machine control lever SMTP to the left 
thereby resulting in the energization of the switch, 
machine control relay RRP through a circuit: 60; 

assuming its left-hand position. This movement. 
of the switch machine lever SMLP from its middle 
position of course opens: the circuit', for auto 
matically controlling the relays. RRP and .N.R.D 65s 
through the middle contact. 54" of, this switch. . . 
machine. lever: SMTP. Also, with the storage 
relay '3D energized and With the Switch ma ... 
chine lever SMTP inits: original middle, position 
and with the carrier relay DC now energized, 70; 
as: Would be the case, the indicating, lamp HL, 
will be illuminated through the following circuit: 
beginning at the terminal (--) of the battery 
BAT, contact of the pushbutton CPB, front con 
tact 53 of the track, relay TP, front contact: 56-7s, 

  



circuit included in series with the indicating. 

this circuit because the flashing relay F inter 

55 

6) 

65 

70 

5 

machine lever SMLP. 

2,94353 
of the relay RP, contact f.57 of the switch mas 
chine lever SMTP, front contact 58 of the track 
relay TP, front contact i59 of the carrier relay 
DC, and front contact l Bo of the storage relay 
3D through this lamp HL to the other terminal 
(-). The illumination of the lamp HL will in 
form the operator in the brakeman's tower that 
the first cut of cars is to move into the storage 
track H. If, however, the operator moves the 
switch machine lever SMLP to its left-hand posi 
tion, as it was above assumed, the route indicat 
ing lamp HL will be energized dimly through a 

lamp HL, the manual control indicating lamp 
MCI, and also the contact if S of the Switch 

If the switch machine 
SMP shown in Fig. 4 of the drawings should have 
been slow in completing its stroke it would have 
resulted in the deenergization of the switch re 
versing relay RP thereby resulting in the return 
ing of the switch machine SMP to its former 
position, all in a manner as heretofore described 
in connection with Fig. 2 of the drawings. This 
deenergization of the switch reversing, relay RP 
also results in the opening of the front contact 
56 of this relay and in extinguishing the lamp 
HI, or IL, as the case may be, and results in the 
energization of the extinguished lamp through a 
fiashing circuit which may be traced from the 
(--) terminal of the battery BAT, contact of the 
push button CPB, contact. S2 of the flashing 
relay F, back contact 63 of the switch machine 
repeater relay NWPP through the route indicat 
ing lamp HL to the other terminal (-). The 
lan) H.L. will be flashed by the completion or 

mittently moves the contact 62 to opposite ex 
treme positions. This flashing relay F is con 
trolled through the back contact 64 of the 
switch reversing relay RD, and the flashing relay 
is internaittently operated because its flashing 
contact 65 intermittently shunts one or the 
other of its two energizing windings, all in a 
manner as clearly described in the prior patent 
to Field No. 2,097,786 granted November 2, 1937. 
the circuits and circuit portions shown in light 
lines in Fig. 4 of the drawings are the same as 
those shown in Figs. 2 and 3 so that these cir 
cuit portions need not be again described. It 
may be pointed out that the front contact 200 
of the carrier relay DC corresponds to the con 
tact 06 of the carrier relay. AC and this con 
tact would be used to control a subsequent stor 
age bank and storage unit if there were more 
than three track switches in a route through 
the hump yard to be controlled. - 

It is of course understood that occupancy of 
the detector track circuit containing track relay 
TD will cause the train description stored in stor 
age bank D1 to be cancelled by opening of the 
front contact 260 of relay TD. It should be re 
membered that codes ----- and --- are still 
stored in storage banks A and A respectively. 
Movement of the second cut of cars supon the 
track circuits containing track relays. TA, TB and 
TP. in succession will cause the second code ---- 
to be transferred from storage unit to storage 
unit, and from storage bank to storage bank 
within a unit, in the same manner as has been 
described in connection with the first cut of 
cars. Likewise the third code --- will be 
similarly transferred, but this latter code will 
not be transferred to units Band-Din succession, 
as was the case above, but will be transferred to 
units C and G in succession, the switch...mar 

switch machine SMt. 
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chines SMC and SMG in each case remaining in 
their normal position because this third cut of 
cars is described by an all negative code as here 
tofore explained. 

Referring to Fig. 7 although the push button 
bank shown in Fig. 1 and the storage units A, B 
and D shown in Eigs. 2, 3 and 4, respectively, 
have ignly been shown and described specifically, 
it should be understood that storage unit C is 
identical to storage unit B and that storage units 
E, F and G are identical to storage unit D. In 
other Words, if it is desired to reproduce the wir 
ilag diagram for the entire system illustrated in 
Fig. 5 of the drawings it is only necessary to re 
produce Fig. 3 once photostatically and repro 
duce Fig. 4 three times photostatically and to 
then connect the drawings end to end as illus 
trated in Fig. 7 of the drawings. In order to 
nake the indicating lamps conform to what is 
illustrated in Fig. 6 of the drawings, it would be 
necessary to change the reference characters 
applied to the indicating lamps of units C, E, F 
and Gall in a manner as is obvious from Fig. 6 
of the drawings. Similarly the reference char 
acters of the relays of units C, E, F and G should 
be changed to conform with the scheme of 
nomenclature heretofore described. 
The car classification system described in this 

application is particularly meritorious by reason 

5 

0 

15 

of the comparatively few relays required. For in-, 30 
stance, there is Only one storage relay required 
for each of the storage banks of the last storage 
unit in a particular route, there are only two 
storage relays required for each storage bank in 
the second last storage unit in a route, and there 35 
are only three storage relays required in the 
storage bank in the third last storage unit in any 
route, and these same storage relays serve to 
store the desired positions of the same or differ 
ent track switches in different routes. For in 
stance, the storage relay 3A may store... whether 
any one of the switch machines SMD, SME, SMF 
or SMG shall assume a particular position, the 
particular switch machine which is to be con 
trolled by this storage relay 3A being determined 
by the fact whether one or both or neither of 
the two preceding storage relays A and 2A 
are energized. For instance, if all three of the 
storage relays A, 2A and 3A are energized 
it manifests that the storage relay 3A is 
to control the switch machine SMP. If, 
however, the storage relays A and 3A only are 
energized, the fact that the storage relay A1 is 
energized and storage relay 2A is deenergized 
manifests that the car will take track section E 
and that the storage relay 3A will control the 

In other words, although 
each one of the storage relays determines what 
position a particular switch shall take such stor 
age relay may at one time designate the position 
one particular switch shall take and at another 
time may designate the position another particu 
lar switch shall take. The net result is that the 
storage bank of each storage unit has one less 
storage relay than does the storage bank of the 
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next storage unit toward the hump in the same 
route, 
Some important features of the system em 

bodying the present invention reside in the pro 
vision of interlocked pick-up circuits for the push 
button relays (Fig. 1) which function to allow 
only one of these relays to be picked up at One 
time. That is, the pick-up circuit for each of 
these relays includes a back contact of every 
other push button relay. 
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Each route push button is provided with a 

contact, such as contact 3 of push button PBH, 
for instance, which checks that the push button 
PBH has been returned to normal, for if it re 
mains closed the transfer relay ATR2 cannot 
drop thus paralyzing the system until this push 
button PBH has been restored. 
A front contact, such as front contact 38 

of relay. TAR, is provided for each track re 
peater relay so that the first carrier relay, such 
as AC, may be picked up to store a new train de 
scription in the storage bank, such as bank A, 
while the preceding car still occupies the detec 
tor track circuit for the associated track Switch. 
The relay TAR, since it cannot pick up until 
relay AC has dropped, cannot maintain relay 
AC1 energized through its front contact 38 but 
can allow it to pick up as just pointed out. 
The stick circuits for the transfer relays and 

the slow dropping carrier relays are such that 
carrier relays drop in succession from right to 
left and that the transfer relays drop in Suc 
cession from left to right, as viewed in the draw 
ings, providing that the next carrier relay to the 
rear (to left in drawings) is in a deenergized con 
dition. For instance, if a train description is set 
up in the push button relay group (Fig. 1), as 
Sunning each of the storage banks A2 and Al to 
be vacant, the relays ATRP, AC2, ATR and AC1 
are picked up in that order and then each relay 
is stuck up. The transfer relay ATR is directly 
stuck up by relay AC2 up (see contacts 5 and 
55) and is also directly Stuck up by transfer relay 
ATR2 up (see contacts 53 and 54) although car 
rier relay AC2 may drop transfer relay. ATR is 
dependent on transfer relay ATR2 up. Reversely 
With transfer relay ATR up, it having been ex 
plained that it is directly stuck up through front. 
contact 5 of carrier relay ACP, this carrier relay 
AC is dependent on back contact 37 of carrier 
relay AC1 being closed. In other Words, the car 
rier relays are sequentially deenergized from right 
to left except for the one at the extreme right. 
for a particular storage unit having a train de 
Scription stored therein, and the transfer relays 
are sequentially deemergized from left to ,right 
providing the carrier relay next to the left is in 
its deemergized condition. This construction posi 
tively segregates successive train descriptions in 
a manner so that two descriptions cannot reach 
the same storage bank. For instance, One train 
description must have reached its destination by 
filtering through One or more Vacant storage 
banks to the last vacant storage bank before a 
second train description can start on its trip to 
the vacant storage bank next in the rear of the 
just occupied bank. 

In the same Way as With the transfer relay 
ATR2, which remains stuck up if one of the route 
push buttons is stuck in its depressed condition, 
the other transfer relays will remain stuck up if 
the slow acting carrier relay next to the rear 
thereof (to left in drawings) remains accidentally 
stuck up. This feature constitutes a check upon 
the system in that the system will remain para 
lyzed until a maintainer rectifies the trouble. 
The stick circuit for each of the carrier relays 

which includes the back contact of the next pre 
ceding (to right in drawings) carrier, relay is 
provided to prolong the loading time. For in 
stance, the stick circuit for the carrier relay AC2 
including the back contact 37 of carrier relay 
AC is maintained intact longer than is the stick 
circuit including back contact 33 of transferre 
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lay ATR4, so that the dropping of the 
relay AC is additionally delayed. . . . 
Another fact to be borne in mind is that the 

energized condition of a carrier relay manifests 
that an all negative code is stored therein unless 
there is also a storage relay energized to manifest 
a different code or train destination. 

Referring to the track layout shown in Fig. 5 

carrier 
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of the drawings it may be pointed out that in 
Some earlier systems of automatic hump yard 
control it was necessary for a first route to have 
been entirely cleared up, before a second route 
could be established, this by reason of certain 
shortcomings in the Systein and the fact that the 
first track section is common to all routes. This 
is not neceSSary in applicants' System for in . 
their system a second route can be set up if it 
does not conflict With the untraversed portion of 
the first route, but that is not all for a second 
route can actually be set up at one track switch 
even though a portion of the track to be traversed 
by the second car is still occupied by a first car. 
Putting this in different words, the track switch 
for a particular route may be operated as soon as 
a car for the same or any other route has passed 
over that track switch. This feature of appli 
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cants' System enables a fast car, to actually, get 
to its storage track before an earlier started 
first car reaches its storage track. Referring to 
Fig. 5 a first car may have only reached the track 
switch SWP, whereas a second car has already 
reached the track switch SWF. Also, the present 
System lends itself efficaciously to a hump yard 
track layout where the actual storage tracks for 
certain routes may be located as much as a 
mile beyond the entrance to other storage tracks, 
This is possible because the car description which 
is to control the track switch over which such 
car is to move is carried step by step from one 
train describer unit to another as it passes over 
the track Switch and in an extreme case a par 
ticular train description might be carried from 
One train describer unit to another for an hour 
Or more, While other and later initiated train 
descriptions may have long been cancelled be 
cause the car which they described has reached 
its storage track. The present system has a de 
cided advantage from an economic standpoint. 
This is true because each storage relay, except 
the first, may define the position that one or 
another track switch is to take. For instance, 
the Storage relay 2A or 2A2 may define the 
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position either the switch SWB or the switch 
SW is to take, whereas the storage relay 3A1 or 
3A may define the position that any one of 55 the track switches SWP, SWE, SWF or SWG is 
to take. Also, such storage relay by being en 
ergized manifests that the track switch is to take 
the reverse position and by being deemergized 
manifests that it is to assume the normal po 
sition, and in this connection it may be pointed 
of the storage relays remain deenergized be 
cause with all storage relays deemergized the 
route defined thereby is the route set up when 
each of the successive switches encountered as 
Sumes the normal position, this being possible 
by reason of the provision of the carrier relays 
which manifest by being energized or deener 
gized whether or not a train description is stored 
in a particular storage bank. 

Having thus shown and described one specific 
car classification system applicable to a car clas 
sification. System in which there are three track 
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out that the System functions equally well if all 
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Switches in each route, and in which there are is 
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Only eight storage tracks, it is desired to be un 
derstood that the System may be applied to much 
more complicated classification yards in which 
there are different numbers of switches in dif 
ferent routes. In order to point out how differ 
ent routes may have different numbers of track 
Switches we may assume that the storage track 
His omitted from the present disclosure in which 
event the track Switch SWD and the SWitch ma 
Chine SMP would be entirely, omitted as would 
all of the apparatus of storage unit D. In this 
case the storage unit B (see Fig. 3) would still 
require two storage relays 2B1 and 3B1, but the 
Storage relay 3B1 would perform no function 
when a train is routed into the track section D 
terminating in the storage track I, also if the 
Storage track J were also omitted the storage 
relay 3B could be omitted. Other additions, 
Omissions and modifications may be made to the 
present invention without departing from the 
Spirit or Scope, thereof except as demanded by 
the scope of the following claims. 
What we claim as new: 
1. In a car classification system the combina 

tion with a track Switch, a track section leading 
to said track switch; two other track sections into 
which said track switch may direct traffic; a train 
describer unit for controlling said track switch 
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and including a first and a second storage bank of 
a relays; each bank including one carrier relay, one 
storage relay and one transfer relay; said carrier 
relay when energized reflecting that a train 
destination is stored in the bank irrespective of 
whether or not said storage relay is energized, 
the condition of energization of said storage relay 
reflecting only what position the track switch is 
to aSSurne and the transfer relay determining by 
being energized that a train destination may be 
transferred thereto; means for controlling said 
relays to store a particular train destination in 
Such bank; a Switch control circuit for controlling 
Said track Switch to one position including a front 
"contact of said storage relay of said first bank 
and a switch control circuit for controlling said 
track Switch to the opposite position including a 
back contact of the storage relay of said first bank 
and a front contact of the carrier relay of said 
first bank; and circuit means for transferring a 
train destination stored in said second bank to 

. Said first bank including front contacts of the 
storage relay and the carrier relay of said second 
bank and front contacts of the carrier relay and 
transfer relay of said first bank. 

2. In a car classification system the combina 
tion with a track switch, a track section leading 
to Said track Switch; two other track sections into 
which said track switch may direct traffic; a 
train describer unit for each of said track sections, 
each unit including one carrier relay, one or more 
Storage relays and one transfer relay; said carrier 
relay when energized reflecting that a train 
destination is stored in the bank irrespective of 
whether or not a storage relay is energized, the 
condition of energization of said storage relays 
reflecting only the train destination stored there 
in and the transfer relay determining by being 
energized that a train destination may be trans 
ferred thereto; means for controlling said relays 
to store a particular train destination in such 
bank; a switch control circuit for controlling said 
track switch to one position including a front 
contact of one storage relay of the storage unit 
associated with the leading section and a switch 
control circuit for controlling said track SWitch 
to the opposite position including a back contact 

11 
of Said one storage relay and a front contact of 
the carrier relay of the unit of which said one 
relay constitutes a part; and means for trans 
ferring a train destination stored in the unit asso 
ciated with said leading section to the unit asso s: 
ciated with the section to which said track switch 
then directs traffic, including front contacts of 
Storage relays exclusive of said one storage relay 
and including a front contact of the carrier relay 
associated with the same unit as said one storage 
relay. ' . 

0. 

3. in a car classification system the combina 
tion with a track Switch, a track section' leading 
to said track switch; two other track sections into 
Which said track Switch may direct traffic; a train 
describer unit for each of said track sections, 
each unit including one carrier relay, one or more 
Storage relays and one transferrelay; said carrier 
relay When energized reflecting that a train 
destination is stored in the bank irrespective of 
whether or not a storage relay is energized, the 
condition of energization of said storage relays 
reflecting only the train destination stored 
therein and the transfer relay determining by. 
being energized that a train destination may be 
transferred thereto; means for controlling said 
relays to store a particular train destination in 
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Such bank; a Switch control circuit for controlling 
said track switch to one position including a front 
contact of one storage relay of the storage unit 
associated with the leading section and a switch 
control circuit for controlling said track Switch to 
the opposite position including a back contact of 
said one storage relay and a front contact of the 
carrier relay of the unit of which said one relay 
Constitutes a part; switch repeating contacts asso 
ciated with said track Switch and assuming a 
position in accordance with the position assumed 
by said Switch machine and track switch; and 
means for transferring a train destination stored 
in the unit associated with said leading section to 
the unit associated with the section to which said 
track Switch then, directs traffic including front 
contacts of storage relays exclusive of said one 
Storage relay and including a front contact of the 
carrier relay associated with the same unit as 
said one storage relay, and also including said 
Switch repeating contacts. 

4. In combination with a train describer, of a 
series of push buttons, a train describer unit, a 
stick relay for each push button, each stick relay 
when energized describing a particular train, a 
pickup circuit for each stick relay including a 
normally open contact of its associated push-but 
ton, a transfer relay for transferring the train 
description from a particular stick relay to said 
train describer unit and having a pick-up circuit 
including a front contact of each of Said Stick 
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relays all in multiple, a stick circuit for each of 
said stick relays including a back contact of said 
transferrelay, and a stick circuit for said transfer 

60 

relay including in multiple normally open con 
tacts of all of said push buttons and including in 
multiple front contacts of all of said stick relays, 
whereby said transfer relay after once being 
energized cannot be deenergized unless all of said 
push buttons and all of said stick relays simul 
taneously assume their normal positions. 

5. In a car classification system the combina 
tion with a track Switch, a track Section leading 
to said track SWitch; two other track sections into 
either of which said track switch may direct traffic 
at one time; a train describer unit for controlling 
said track switch and including a first and a 
second storage bank of relays; each bank includ 
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ing one carrier relay, one storage relay and one 
transfer relay; Said carrier relay when energized 
reflecting that a train destination is stored in the 
bank irrespective of whether or not said storage 
relay is energized, the condition of energization 
of said storage relay reflecting what position the 
track switch is to aSSune and the transfer reiay 
determining by being energized that a train 
destination may be transferred thereto from a. 
preceding train describer bank; a switch control 
circuit for controlling said track SWitch to One 
position including a front contact of said storage 
relay of said first bank; a switch control circuit 
for controlling said track switch to the opposite 
position including a back contact of the storage 
relay of said first bank; and circuit means for 
transferring a train destination stored in Said 
second bank to said first bank including front 
contacts of the carrier relay and front contacts 
of the transfer relay of said first bank and front 
contacts of the storage relayS. of Said bank. 

6. In combination, a track switch, a Switch 
machine for Operating said track SWitch, a nor 
mal circuit, which if closed operates said Switch 
machine to a normal position, to cause the 
switch machine to open such normal circuit, a. 
reverse circuit which if closed operates Said 
switch machiae to a reverse position to cause Said 
switch machine to open such reverse circuit, a 

is normally energized slow dropping SWitch re 
versing stick relay energized by a stick circuit 
including its own front contact, contacts. On Said 
switch reversing relay which upon dropping of 
said switch reversing relay either open Said nor 
mal circuit and close said reverse circuit or Open 
said reverse circuit and close said normal cir 
cuit depending upon which of said circuits Was 
closed, and means for deemergizing and dropping 
said switch reversing relay by opening said stick 
circuit if either said normal or said reverse circuit 
has been closed for more than a predetermined 
time including contacts closed only if said Switch 
machine assumes its last controlled position. 

7. In combination, a track switch, a Switch 
machine for operating said track Switch, a nor 
mal circuit which if closed operates said Switch. 
machine to a normal position to cause the Switch 
machine to open such normal circuit, a reverse 
circuit which if closed operates Said Switch na 
chine to a reverse position to cause said Switch 
machine to open such reverse circuit, a normally 
energized slow dropping switch reversing Stick 
relay energized by a stick circuit including its 
own front contact and having contacts. Which up 
on dropping of said reversing relay either open 
said normal circuit and close said reverse circuit 
or open said reverse circuit and close said nor 
mal circuit depending upon which of Said eircuits 
was closed, means for deemergizing and dropping 
said switch reversing relay by opening its stick 
circuit, if either said normal or said reverse cir 
cuit has been closed for more than a predeter 
mined time including contacts which are open 
when either said normal circuit or said reverse 
circuit is closed, a detector track. circuit for said 
track switch, and a pick-up circuit for said Switch 
reversing stick relay including a back contact of 
said track relay. 

8. In combination, a track switch, a switch 
machine for operating Said track Switch, a nor 
mal circuit which if closed operates said switch 
machine to a normal position to cause the switch 
machine to open such normal circuit, a reverse 
circuit which if closed operates said switch na-. 
chine to a reverse position to cause said Switch. 

group, Said storage relays by their condition of 
energization or deenergization characterizing a ... 
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machine to open such reverse circuit, a normally. 
energized slow dropping switch reversing stick 
relay energized by a stick circuit including its 
own front contact. and having contacts, which 
upon dropping of said reversing relay either 
open said normal circuit and close said reverse 
Circuit or Open Said reverse circuit and close said 
normal circuit depending upon which of said 
circuits Was closed, means for deenergizing said 
Switch reversing relay by opening its stick cir-. 
cuit and dropping said switch reversing relay if 
either said normal or said reverse circuit has 
been closed for more than a predetermined time, 
a detector track circuit for said track switch, a 
pick-up gircuit for said switch reversing stick 
relay including a back contact of said track re 
lay, an indicator neans for indicating the posi 
tion of said Switch machine, and means for in-, termittently rendering said indicator active when : 
Said stick relay is deemergized. 

9. In a train description transfer system, com 
prising a plurality of relay groups each capable 
of manifesting whether a train description is 
Stored in storage relays associated with such 

code defining the train destination, each group 
including a first and a second stick relay the 
Second stick relay of which when energized mani 
fests that a train description is stored in the 30: 
group and the first stick relay when energized 
manifests that a train description may be trans 
ferred thereto, a pick-up circuit for a first stick. . 
relay including a back contact of the associated 
Second stick relay, a stick circuit for such first 35 
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stick relay including a front contact of the first 
stick relay of the next group in the rear, a pick 
up circuit for the Second stick relay including a 
front contact of the associated first stick relay, 
aad a Stick circuit for such second stick relay 40 
including a front contact. of a track relay of a 
track circuit traversed by a train described by Such relay group. ; : : 

10. In a train description transfer system, comprising a plurality of relay groups each as 
capable of manifesting whether a train descrip 
tion is stored in storage relays associated with 
such group, said storage relays by their condition 
of energization or deemergization characterizing 
a code defining the train destination, each group st 
including a first, and a second stick relay the sec 
Ond Stick relay of which when energized manifests 
that a train description is stored in the group and 
that a train description may be transferred there. 
to, a pickup circuit for a first stickrelay including 
a back contact of the associated second stick re 
lay, a stick circuit for such first stick relay includ 
in a front contact of the first stick relay of the 
next group in the rear, a pick-up circuit for the 60. 
Second stick relay including a front contact of the 
aSSociated first Stick relay, and a stick circuit for 
Such second stick relay including a, front contact 
of a track relay of a track circuit traversed by a 
train to be described by such relay group and also including a normally closed 
cancelling contact. 

ii. In a train description transfer system, com 
prising a plurality of relay groups each capable 

mahlally operable: 

of manifesting whether a train description is to 
stored in storage relays associated, with such 
group, said storage relays by their condition of 
energization or deemergization characterizing a 
code defining the train destination, each group. 

the first Stick relay when energized manifests ... 
St. 

including a first and a second stick relay the 5. 
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second stick relay of which when energized mani 
fests that a train description is stored in the 
group and the first stick relay when energized 
manifests that a train description may be trans 
ferred thereto, a pick-up circuit for a first stick 
relay including a front contact of the second stick 
relay of the group in the rear and including a 
back contact of the associated second stick relay, 
a stick circuit for such first stick relay including 
a front contact of the first stick relay of the 
group next in the rear, a pick-up circuit for the 
second stick relay including a front contact of 
the second stick relay of the group next in the 
rear, and a stick circuit for such second stick 
relay including a front contact of a track relay 
of a track circuit traversed by a train to be de 
scribed by the storage relays associated with 
such relay group. 

12. In a train describer system; the combina 
tion with a series of groups of relays, each group 
including a first and a second stick relay the 
second stick relay of which when energized man 
ifests that a train description is stored by storage 
relays in that group, said storage relays by their 
condition of energization Ordeenergization chair 
acterizing a code defining the train destination; 

30 

a pick-up circuit for the second stick relay of a 
particular group including a front contact of 
the second stick relay of the group in the rear. 
and including a back contact of the first stick re 
lay of the group in advance; a pick-up circuit 
for the first stick relay of said particular group 
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including a back contact of the second stick re 
lay of said particular group and a front contact 
of the second stick relay of the group next in the 
rear; and stick circuits for the first and second 
stick relays of said particular group including a 
front contact of the second stick relay of the 
group in the rear and a back contact of the first 
stick relay of the group in advance, respectively. 

13. In a train describer System; the combina 
tion with a series of groups of relays, each group 
including a first and a second stick relay the 
second stick relay of which when energized mani 
fests that a train description is stored by storage 
relays in that group, said storage relays by their 
condition of energization ordeenergization chair 
acterizing a code defining the train destination; 
a pick-up circuit for the second stick relay of a 
particular group including a front contact of 
the associated first relay and a front contact of 
the second stick relay of the group in the rear and 
including a back contact of the first stick relay 
of the group in advance; a pick-up circuit for 
the first stick relay of said particular group in 
cluding a back contact of the second stick relay 
of said particular group and a front contact of 
the second stick relay of the group next in the 
rear; and stick circuits for the first and second 
sti?k relays of said particular group including a 
front contact of the second stick relay of the 
group in the rear and a back contact of the first 
stick. relay of the group in advance, respectively. 

14. In a train describer system; the combina 
tion with a series of groups of relays, each group 
including a first and a second stick relay the sec 
ond stick relay of which when energized mani 
fests that a train description is stored by storage 
'elays in that group, said storage relays by their 

70 cendition of energization or deenergization chair 
acterizing a code defining the train destination; 
a pick-up circuit for the second stick relay of a 
particular group including a front contact of 
the associated first relay and a front contact of 
the second stick relay of the group in the rear 

critorestorage 
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and including a back contact of the first Stick 
relay of the group in advance; a pick-up circuit 
for the first stick relay of said particular group 
including a back contact of the second stick re 
lay of said particular group and a front contact 
of the second stick relay of the group next in the 
rear; stick circuits for the first and second stick 
relays of said particular group including a front 
contact of the second stick relay of the group 
ia the rear and a back contact of the first Stick 
ceiay of the group in advance, respectively, and 
3, Second stick circuit for the second stick rely of 
Said particular group including a back contact 
of the second stick relay of the group in advance. 

15. In a train describer system; the combinar 
tion with a plurality of groups of relays each in 
cluding a transfer relay, a carrier relay and one 

relays which storage relays and 
carrier relay by their condition of energization 
designate the route a car is to take; pick-up cir 
cuits for the storage relays of each group except 
the rear group including front contacts of the 
corresponding storage relays of the group in the 
rear, front contacts of the transfer relay of that 
group and front contacts of the carrier relay of 
that group; the route a car is to travel being 
defined by the energized or deenergized condi 
tions of the successive storage relays of each 
group in a manner so that eachistorage relay de 
fines a particular track Switch in advance and 
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when energized manifests that the correspond 
ing track switch is to assume one position and 
when deenergized manifests that the correspond 
ing track switch is to assume the opposite posi 
tion; and control circuits for the transfer relays 35. 

of each group constructed to cause the car route 
stored therein to be transferred to the next relay 
group when such next relay group has been va 
cated of the car route which has stored therein. 

16. In a train describer System; the com-. 
bination with a plurality of groups of relays each 

4:0 

including a transfer relay, a 'carrier relay and 
One or more storage relays which storage relayS 
and carrier, relay by their condition of energiza 
tion designate the route a car is to take; pick-up 
circuits for the storage relays of each group ex 
cept the rear group including front contacts of 
the corresponding storage relays of the group 
in the rear, front contacts of the transfer relay 
of that group and front contacts of the carrier 
relay of that group; the route a car is to travel 

45 
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being defined by the energized or deenergized 

each group in a manner so that each storage re 
lay, defines a particular track Switch in advance 
and when energized manifests that the corre 
sponding track switch is to assume one position 
and when deemergized manifests that the corre 
sponding track switch is to assume the opposite 
position; a pick-up circuit for the transfer re 
lay of each group except the rear group including 
a front contact of the carrier relay of the next 
group in the rear and a back contact of the as 
sociated carrier relay; and a stick circuit for such 
transferrelay including a front contact of the 
transfer relay of the next group in the rear. 

17. In a train describer systern; the combina 
tion with a plurality of groups of relays each in 
cluding a transfer relay, a carrier relay and one 
or more storage relays which storage relays and 
carrier relay by their condition of energization 
designate the route a car is to take; pick-up cir 
cuits for the storage relays of each group except 
the rear group including front, contacts of the 
corresponding storage relays of the group in the 

conditions of the successive storage relays of 
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14 
rear, front contacts of the transfer relay of that 
group and front contacts of the carrier relay of 
that group; the route a car is to travel being 
defined by the energized or deenergized condi 
tions of the successive storage relays of each 
group in a manner So that each storage relay 
defines a particular track switch in advance and 
when energized manifests that the corresponding 
track Switch is to assume one position and when 
deenergized manifests that the corresponding 
track switch is to assume the opposite position; a 
pick-up circuit for the transfer relay of each 
group except the rear group including a front 
contact of the carrier relay of the next group in 
the rear and a back contact of the associated 
Carrier relay; and two stick circuits for Such 
transfer relay one including a front contact of 
the carrier relay of the relay group next in the 
rear and the other including a front contact of 
the transfer relay of the relay group next in the 
rea. 

18. A car classification system comprising a 
plurality of groups of relays each group of which 
is capable of describing by the condition of ener 
gization or deenergization of the relays of such 
group the destination of a car described thereby, 
means for transferring a train destination de 
Scription from one relay group to the next by en 
ergizing certain relays of Such next relay group 
to conform to the energized condition of corre 
Sponding relays of Said one relay group, means 
for operating the track switch of a particular 
relay group in accordance with the train destina 
tion described by such relay group, and means 
manually operable for cancelling the train desti 
nation descriptions stored in all of said relay 
groups at the same time. 

19. In a car classification system the combina 
tion. With a track Switch, a track section leading to 
Said track Switch; two other track sections into 
which said track Switch may direct traffic; a train 
describer unit for controlling said track switch 
and including a bank of relays; said bank in 
cluding one carrier relay, one storage relay and 
One transfer relay; said carrier relay when en 
ergized reflecting that a train destination is 
Stored in the bank irrespective of whether or not 
Said storage relay is energized, the condition of 
energization of said storage relay reflecting only 
What position the track switch is to assume and 
the transfer relay when energized manifesting 
that a train destination description may be regis 
tered therein; a switch control circuit for con 
trolling Said track switch to one position includ 
ing a front contact of said storage relay of said 
bank; and a second switch control circuit for con 
trolling Said track switch to the opposite position 
including a back contact of the storage relay and 
a front contact of the carrier relay of said bank. 
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20. A car classification system comprising a 
track layout starting with one track and ter 
minating in a large number of storage tracks con 
nected to Said one track through routes each 
route including a plurality of track switches; a 
train describer Switch control unit for each track 
Switch, each unit being divided into a first stor 
age bank and a second storage; each storage bank, 
including a transfer relay, a carrier relay and 
One or more storage relays arranged in order; 
a detector track circuit including a track relay 
for each track Switch; a pick-up circuit for the 
transfer relay of each bank including a back 
contact of the carrier relay of that bank and a 
front contact of the carrier relay of the bank 
next in the rear, but where such bank in the rear 
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is part of the train describer switch control unit. 
in the rear the pick-up circuit also includes a 
contact closed only when the Switch in the rear 

tact closed only if the associated track relay is 
deenergized; a stick circuit for each transfer re 
lay including its own front contact and a front 
contact of the carrier relay of the bank next in 
the rear, but where such bank in the rear is part 
of the train describer Switch control unit in the 

closed only when the switch in the rear assumes said particular position; a pick-up circuit for 
each carrier relay including a front contact of 
the carrier relay of the bank next in the rear, 
but where such bank next in the rear is part of 
a train describer switch control unit in the rear 

assumes a particular position and includes a con- . 

10 
rear the stick circuit also includes, a contact 

15 

the pick-up circuit also includes a contact closed. 
only when the switch in the rear assumes a par 

only if the associated track relay is deenergized; 
a stick circuit for each carrier relay including 
its own front contact and including a back con 

ticular position and includes a contact closed 20 

tact of the carrier relay of the bank next in ad 
vance when these banks belong to the same train 

contact closed only if the associated track relay 
is energized when such bank next in advance. 

30, 
including a front contact of a corresponding stor 
belongs to another train describer Switch control 
unit; a pick-up circuit for each storage. relay 

age relay of the bank next in the rear, but where 
Such bank next in the rear is part of another 
train describer Switch control unit in the rear 
the pick-up circuit also includes a contact closed 85 
Only When the SWitch in the rear assumes a par 
ticular position and includes a contact closed 
Only when the associated track relay is deener 
gized; a Stick circuit for each storage relay in 
cluding its own front contact and a front contact 
of its associated carrier relay; a switch machine 
aSSociated with the first bank of each unit for 
operating the associated track switch; and means . 
for Operating each switch machine controlled by 
the first storage relay of the associated first 
bank. : 

21. A car classification system comprising a 
track layout starting with one track and termi 
nating in a large number of storage tracks con 
nected to said one track through routes each 
route including a plurality of track switches; a 
train describer switch control unit for each track 
Switch, each unit being divided into a first storage 
bank and a second storage bank; each storage 
bank, including a transfer relay, a carrier relay 
and One or more storage relays arranged in order; 
a detector track circuit including a track relay 
for each track switch; a pick-up circuit for the 
transfer relay of each bank including a back con 
tact of the carrier relay of that bank and a front 
contact of the carrier relay of the bank next in 
the rear, but where such bank in the rear is part 
of the train describer switch control unit in the 
rear the pick-up circuit also includes a contact 
closed only when the switch in the rear assumes 
a particular position and includes a contact closed 
Only if the aSSociated track relay is deenergized; 
a stick circuit for each transfer relay including 
its own front contact and a front contact of the 
carrier relay of the bank next in the rear, but 

describer Switch control unit in the rear the stick 
circuit also includes a contact closed only when 
the Switch in the rear assumes said particular po 
sition; a pick-up circuit for each carrier relay 
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describer SWitch control unit, but including a 
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Where such bank in the rear is part of the train", 
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including a front contact of the associated trans 
ferrelay and a front contact of the carrier' relay 
of the bank next in the rear, but where such bank 
next in the rear is part of a train describer switch 
control unit in the rear the pick-up circuit also 
includes a contact closed only when the switch in 
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the rear assumes a particular position and in 
cludes a contact closed only if the associated track 
relay is deenergized; a stick circuit for each car 
rier relay including its own front contact and 
including a back contact of the carrier relay of 
the bank next in advance, when these banks be 
long to the same train describer switch control 
unit, but including a contact closed only if the 
associated track relay is energized when such 
bank next in advance belongs to another train 
describer switch control unit; a pick-up circuit 
for each storage relay including a front contact 
of a corresponding storage relay of the bank next 
in the rear, but where such bank next in the rear 
is part of another train describer switch control 
unit in the rear the pick-up circuit also includes. 
a contact closed only when the switch in the rear 
assumes a particular position and includes a 
contact closed only when the associated track re 
lay is deenergized; a stick circuit for each storage 
relay including its own front contact and a front 
contact of its associated carrier relay; a switch 
machine associated with the first bank of each 
unit for operating the associated track switch; 
and means for operating each switch machine 

35. 

controlled by the first storage relay and the car 
rier relay of the associated first bank. 

22. A car classification system comprising a 
track layout starting with a classification track 
and terminating in a large number of storage 
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tracks connected to said classification track 
through routes each route including a plurality 
of track switches; a switch machine for each 
track switch; a train describer storage relay bank 
for each track switch, each bank having as many 
storage relays as there are track switches yet to 
be encountered in a route; circuit means con 
trolled by the first storage relay of any bank to, 
when energized, control the switch machine of 
the first switch to be encountered to one posi 
tion and when deenergized controls such switch 
machine to the opposite position; circuit means 
controlled by the second storage relay of any 
bank to, when energized, cause energization of 
the first storage relay of the next bank in ad 
vance; circuit means controlled by the third stor 
age relay of any bank to, when energized, cause 
the second storage relay of the next bank in ad 
vance to be energized, which second storage relay 
in turn will cause the first storage relay of the 
succeeding bank to be energized; a detector track 
circuit, including a track relay, associated with 
each track switch; means for allowing any first 
storage relay of a bank to control its associated 
switch machine only when the associated track 
relay is energized; and means for allowing any 
second or third storage relay of a bank to con 
trol a storage relay of the next lower order of 
the storage bank next in advance only when the 
associated track relay is deenergized. 

23. A car classification system comprising a 
track layout starting with a classification track 
and terminating in a large number of storage 
tracks connected to said classification track 
through routes each route including a plurality 
of track switches; a switch machine for each 
track switch; a train describer storage relay bank 
for each track switch, each bank having as many 
storage relays as there are track switches yet 

15 
to be encountered in a route; circuit means con 
trolled by the first storage relay of any bank to, 
when energized, control the Switch machine of the 
first Switch ... to be encountered to one position 
and when deenergized controls such SWitch ma 
chine to the opposite position; circuit means con 
trolled by the second storage relay of any bank 
to, when energized, cause energization of the first 
storage relay of the next bank in advance; circuit 
means controlled by the third storage relay of 
any bank to, when energized, cause the second 

0. 

storage relay of the next bank in advance to be 
energized, which second storage relay in turn 
will cause the first storage relay of the succeed 
ing bank to be energized; a detector track circuit, 
including a track relay, associated with each track 
switch; means for allowing any first storage re 
lay of a bank to control its associated Switch 
machine only when the associated track relay 
is energized; switch repeating contacts for each 
track Switch to manifest the position of the track 
switch; and means for allowing any second or 
third storage relay of a bank to control a storage. 
relay of the next lower order of the storage bank 
next in advance only when the associated track 
relay is deenergized, and only if the switch re 
peating contacts for the track switch associated 
with said bank manifests a switch position to di 
rect traffic to the track swich with which said 
bank next in advance is associated. 

24. A car classification system comprising a 
track layout starting with one track and termin 
ating in a large number of storage tracks con 
nected to said one track through routes, each 
route including a plurality of track switches; a 
SWitch machine for each track switch; a detector 
track circuit for each track switch including a 
normally energized track relay; a train describer 
bank for each track switch, each bank having a 
carrier relay and as many storage relays as there 
are track Switches yet to be encountered in a 
route; circuit means controlled by the carrier re 
lay and the first storage relay of any bank to 
Control the Switch machine of the first Switch to 
be encountered to one position or another de 
pending upon whether said first storage relay is 
energized or said first storage relay is deemergized 
and its associated carrier relay is energized; cir 
cuit means controlled by the second relay of any 
bank to cause energization of the first storage 
relay of the bank next in advance when such 
Second storage relay is energized; circuit means 
controlled by the third storage relay of any bank 
to cause energization of the second storage relay 
of the bank next in advance when such third stor age relay is energized, which second storage relay 
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of the bank next in advance will in turn cause . . 
the first storage relay of the second bank in ad 
vance to be energized; means for allowing any 
first storage relay of a bank to control its asso 
ciated switch machine only when the associated 
track relay is energized; and means for allowing . 
any second or third storage relay of a bank to 
control a storage relay of the next lower order 
of the storage bank next in advance only when 
the associated track relay is deemergized. 

25. A car classification system comprising a 
track layout starting with a main track and ter 
minating in a large number of storage tracks 
connected to said main track through routes, 
each route including a, plurality of track switches; 
a switch machine for each track switch; switch 
repeating contacts for each track switch to mani 
fest the position of such track switch; a detector. 
track circuit for each track Switch including a 

65. 

75 
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normally energized track relay; a train describer 
bank for each track switch, each bank having 
a carrier relay and as many storage relays as 
there are track switches yet to be encountered in 
a route; circuit means controlled by the carrier 
relay and the first storage relay of any bank to 
control the switch machine of the first switch to 
be encountered to one position or another depend 
ing upon whether said first storage relay is ener 
gized or said first storage relay is deenergized 
and its associated carrier relay is energized; cir 
cuit means controlled by the second relay of any 
bank and the switch repeating contacts of the 
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aSSociated track Switch to cause energization of 
the first storage relay of the bank next in ad 
Vance When such second Storage relay is ener 
gized and such switch repeating contacts mani 
fests a track Switch position to direct traffic to the 
track Switch. With which Such bank next in ad 
vance is associated; circuit means controlled by 
the third Storage relay of any bank and the Switch 
repeating contacts of the associated track Switch 
to cause energization of the second storage relay 
of the bank next in advance when such third 
Storage relay is energized and said Switch repeat 
ing contacts manifests a track position to direct 
traffic to the track Switch associated with Such 
bank next in advance, which second relay of the 
bank next in advance will in turn cause the first 
storage relay of the Succeeding bank to be ener 
gized only if the SWitch repeating contacts of the 
track Switch associated with the bank containing 
such second storage relay manifests a track Switch 
position to direct traffic to the track switch asso 
ciated with such succeeding bank; means for al 
lowing any first storage relay of a bank to control 
its associated Switch machine only when the as 
sociated track relay is energized; and means for 
allowing any Second or third storage relay of a 
bank to control a Storage relay of the next lower 
order of the storage bank next in advance only 
When the associated track relay is deemergized. 

26. A car classification system comprising a 
track layout starting with one track and termin 
ating in a large number of storage tracks con 
nected to said one track through routes, each 
route including a plurality of track Switches; a 
switch machine for each track switch; switch re 
peating contacts for each track switch to mani 
fest the position of said track switch; a detector 
track circuit for each track switch including a 
normally energized track relay; a train describer 
bank for each track SWitch, each bank having a 
carrier relay and as many storage relays as there 
are track switches yet to be encountered in a 
route; circuit means controlled by the carrier 
relay and the first storage relay of any bank to 
Control the Switch machine of the first Switch to 
be encountered to one position or another depend 
ing upon whether said first storage relay is ener 
gized or said first storage relay is deenergized and 
its associated carrier relay is energized; circuit 
means controlled by the second relay of any bank 
to cause energization of the first Storage relay of 
the bank next in advance When Such second Stor 
age relay is energized; circuit means controlled 
by the third storage relay of any bank to cause 
energization of the second storage relay of the 
bank next in advance When Such third storage 
relay is energized, which second storage relay of 
the bank next in advance will in turn cause the 
first storage relay of the succeeding bank in ad 
vance to be energized; means for allowing a first 
storage relay of any bank to control its aSSO 
ciated switch machine only when the associated 
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track relay is energized, and means for allowing 
any Second or third storage relay of a banks to 
Control a storage relay of the next lower order of 
the storage bank next in advance only when the 
asSociated track relay is deenergized and then 5. 
only if the switch repeating contacts of the track. 
Switches associated with such bank manifest, a 
Switch position to direct traffic to the track switch 
with which said bank next in advance is asso 
ciated. - 

27. In a train classification system the combi 
nation with a classification track and a plurality 
Gf Storage tracks each connected to said classifi 
cation track through a route including a plural 
ity of track Switches; a detector track circuit for 
each track Switch including a normally energized 
track relay; a storage unit for each track switch 
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including one storage bank; each storage bank 
including a transfer relay and a carrier relay; 
each storage bank also including one storage relay 
for each track switch yet to be encountered by a 
car approaching the associated track switch; a 
pick-up circuit for each first storage relay of each 
unit, except the storage relay of the storage unit 
most in the rear, including a front contact of the 
second storage relay of the unit next in the rear 
and a front contact of its associated transfer 
relay; and a stick circuit for each storage relay 
including its own front contact and a front con 
tact of its associated carrier relay; a circuit for 
each transfer relay including a back contact of 

20 
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30 
the track relay associated with the storage unit 
next in the rear; and a circuit for each carrier 
relay including a front contact of the track relay 
associated with the storage unit with which Such 
carrier relay is associated. , 35 

28. In a train classification system the combi 
nation with a classification track and a plurality 
of storage tracks each connected to said classifi 
cation track through a route including a plurality 
of track switches; a detector track circuit for. each track switch including a normally energized 
track relay; a storage unit for each track Switch 
including one storage bank; each storage bank 
including a transfer relay and a carrier relay; 
each storage bank also including one storage 
relay for each track switch yet to be encountered 
by a car approaching the associated track switch; 
a pick-up circuit for each first storage relay of 
each unit, except the storage relay of the storage 
unit most in the rear, including a front contact of so 
the second storage relay of the unit next in the 
rear and a front contact of its associated transfer 
relay; a pick-up circuit for the second storage 
relay if any, of each unit except the unit farthest 
in the rear including a front contact of the third 
storage relay of the unit next in the rear and a 
front contact of the associated transfer relay; . 
and a stick circuit for each storage relay including 
its own front contact and a front contact of its 
associated carrier relay; a circuit for each transfer 
relay including a back contact of the track relay 
associated with the storage unit next in the rear; 
and a circuit for each carrier relay including a 
front contact of the track relay associated with: 
the storage unit with which such carrier relay.is 
associated. 

29. In a train classification system the combi 
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nation with a classification track and a plurality 
of storage tracks each connected to said classifi 
cation track through a route including a plural 
ity of track switches; a detector track circuit for 
each track switch including a normally energized 
track relay; a storage unit for each track switch, 
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each storage unit, including a transfer relay, a s' 
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carrier relay and also including one storage relay 
for each track switch yet to be encountered by a 
car approaching the aSSociated track SWitch; a 
pick-up circuit for each first storage relay of each 
unit, except the storage relay of the storage unit 
farthest in the rear, including a front contact. Of 
the second storage relay of the unit next in the 
rear and a front contact of its associated transfer 
relay; a pick-up circuit for the second storage. 
relay, if any, of each unit, except the unit farth 
est in the rear, including a front contact of the 
third storage relay of the unit next in the rear 
and a front contact of the associated transfer 
relay; and a stick circuit for each storage relay 
including its own front contact and a front con 
tact of its associated carrier relay; a pick-up cir 
cuit for each transfer relay, except the transfer 
relay of the unit farthest in the rear, including a 
back contact of the associated carrier relay and a 
front contact of the carrier relay of the unit next 
in the rear; a stick circuit for each such transfer 
relay including its own front contact and a front 
contact of the carrier relay of the unit next in the 
rear; a pick-up circuit for each carrier relay, 
except the carrier relay of the unit fathest in the 
rear, including, in series a front contact of the 
transfer relay of the associated unit, and a front 
contact of the carrier relay of the unit next in the 
rear; and a stick circuit for each Such carrier 
relay including its own front contact and a nor 
mally closed contact controlled by the track relay 
associated with the storage unit with which such 
carrier relay is associated. 

30. In a train classification system the combin 
ation with a classification track and a plurality 
of storage tracks each connected to Said classil 
fication track through a route including a plu 
rality of track switches; a detector track circuit 
for each track switch including a normally en 
ergized track relay; a storage unit for each track 
switch; a transfer relay, a carrier relay and one 
storage relay for each track switch yet to be en 
countered by a car approaching the associated 
track switch for each storage unit; a pick-up cir 
cuit for each first storage relay of each unit, 
except the storage relay of the storage unit far 
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thest in the rear, including a front contact of 
the second storage relay of the unit next in the 
rear and a front contact of its associated trans 
fer relay; and a stick circuit for each storage 
relay including its own front contact and a front 
contact of its associated carrier relay; means for 
energizing each transfer relay, except the trans 
fer relay for the unit farthest in the rear, for 
a short time only and just preceding and during 

and means for energizing each carrier relay, ex 
cept the carrier relay of the unit farthest in 
the rear, when the unit of which it constitutes a 
part has no train destination stored therein but 
the unit next in the rear does have a train des 
tination stored therein and for maintaining it 
energized until the track relay associated with 
the storage unit with which such carrier relay 
is associated becomes deemergized. . . 

31. In a train classification System the combin 
ation with a classification track and a plurality 
of storage tracks each connected to said classi 

posite position, when such, Storage relay 
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fication track through a route including a plu 
rality of track switches; a detector track circuit 
for each track switch including a normally en 
ergized track relay; a storage unit for each track 
switch including one storage bank; each storage 
bank including a transfer relay and a carrier 
relay; each storage bank also including one stor 
age. relay for each track switch yet to be en 
countered by a car approaching the associated 
track Switch; a pick-up circuit for each first 
storage relay of each unit, except the storage 
relay of the storage unit most in the rear, in 
cluding a front contact of the second storage 
relay of the unit next in the rear and a front 
contact of its associated transfer relay; and a 
stick circuit for each storage relay including its 
own front contact and a front contact of its as 
Sociated carrier relay; a circuit for each trans 
fer relay including a back contact of the track 
relay associated with the storage unit next in 
the rear; a circuit for each carrier relay includ 
ing a front contact of the track relay associated 
with the storage unit with which such carrier 
relay is associated; and means for controlling 
each switch to one position if the first storage 
relay of the associated storage bank is energized 
and controlling it to the opposite position when 
such storage relay is deenergized. 

32. In a train classification system the combin 
ation with a classification track and a plurality, 
of storage tracks each connected to said classi 
fication track through a route including a plu 
rality of track switches; a detector track circuit 
for each track switch including a normally en 
ergized track relay; a storage unit for each track 
switch including one storage bank; each storage 
bank including a transfer relay and a carrier 
relay; each storage bank also including one stor 
age relay for each track switch yet to be en 
countered by a car approaching the associated 
track switch; a pick-up circuit for each first stor 
age relay of each unit, except the storage relay 
of the storage unit most in the rear, including a 
front contact of the second storage relay of the 
unit next in the rear and a front contact of its 
associated transfer relay; a pick-up circuit for 
the Second storage relay if any, of each unit ex 
cept the unit farthest in the rear including a 
front contact of the third storage relay of the 
unit next in the rear and a front contact of the 
associated transfer relay; and a stick circuit for 
each storage relay including its own front con 
tact and a front contact of its associated carrier 
relay; a circuit for each transfer relay including 
a back contact of the track relay associated with 
the storage unit next in the rear; a circuit for 
each carrier relay including a front contact of 
the track relay associated with the storage unit 
with which such carrier relay is associated; and 
means for controlling each switch to one position 
if the first storage relay of the associated storage 
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bank is energized and controlling it to the op 

energized. 
NED C. L. BROWN. 
MARTHA. O. MORGAN, 

Committee of the Person Wesley W. Morgan. 
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