
June 23, 1936. J. RABOURDIN 2,045,201 
CAR BRAKTNG APPARATUS FOR RATLROADS 

103 

Rt 

14 

| 
! 
} 

t------------?? ------------------------------------ 223 !--------------------------------------------------------224 

O? 

* • “------ * :- “ • “-w 

  

  



June 23, 1936. • U. RABOURDIN 2,045,201 
cAR BRAKING APPARATUS FOR RATLROADS 

Fi.1ed Apr11 28, 1930 8 Sheets-Sheet 2 

/% /” //07/v? A3AAA//v6 SA£7/0W 
  





June 23, 1936. J. RABOURDIN 2,045,201 
CAR BRAKING APFARATUS FOR RATLROADS 

F1.1ed Apri.1 28, 1930 8 Sheets-Sheet 4 

  



J. RABOURDIN 2,045,201 
CAR BRAKTNG APPARAT'US F'OR RATLROADS 

June 23, 1936. 

8 Sheet.S-Sheet, 5 Fi.1ed April 28, 1930 

AYAS 

644 

  



2,045,20! 
' PRAKING APPARA?s F9f RATLROADs 

  



June 23, 1936. U, RAEOURDIN 
CAR BRAKTMG APPARATUS FOR RALLR0ADS • 

Fi.1ed April 28, 1950 , 

2,045,201 
8 Sheets-Sheet 7 

  



June 23, 1936. U. RAEOURDIN 
CAR BRAKTNG APPARATUS FOR RATLROADS 

Fi.1ed Apr:1.1 28, 1960 

2,045,201 

8 Sheets-Sheet 8 
  



5 

10 

20 

2 5 

3 5 

40 

50 

Patented June 23, 1936 

UNITED STATES 

2,045,201 

PATENT OFFICE 
2,045,201 

CAIR, BRAKING APIPARATUS FOR 
}RAILROAIDS 

Jean Rabourdin, Paris, France 
Application April 28, 1930, Serial No. 448,152 

In France May 11, 1929 
26 Claims. 

Tt may prove useful to determine at each 
inStant the Speed and optionally the point of 
Stopping of a moWable dewice traWelling upon a, 
determined path, that is, the time within Which 
the Said dewice Will come to a stop, or the point 
on the Said path at Which it Will be Stopped. 
For instance, it is useful, for the Sorting of 

railroad cars, to ascertain as closely as poSSible, 
for each track, the Stopping point of the carS 
Which haWe been uncoupled by any meanS and 
are traWelling on the track in question. This 
factor may SerWe to determine the degree of the 
braking to be applied to the Succeeding carS. 
For the better understanding of the inWention, it 
will be Supposed in the following description that 
the question relates to this Specific application, 
it, being understood that the inwention is not 
limited to this particular uSe. 

Electric dewices of the delayed action type are 
already known, which devices comprise an ele 
ment adapted to close a circuit only for a certain 
time after it has been released Or Set in Opera 
tion. Such dewices may operate upon Wariable 
time delayS, and for instance may conSist of 
impulse dewices in Which the armature or moWa 
ble element move ower SucceSSiWe contact StudS 
or members and close a circuit only When one 
of Such contact, studs or memberS is connected 
in a circuit. 
Such relayS are already employed in braking 

devices for causing or not causing, a000rding aS 
the car to be braked is mowing more or leSS SloW 
ly, the side-tracking or the maintenance of a, 
brake Shoe upon the rail. In Such knoWn ap 
paratus, the current is Supplied to the contact 
studs or memberS Substantially in the follOWing 
manner. The track used With the car, beyond 
the braking apparatus, is divided into a plurality 
of insulated Sections and each Section compriSeS 
a track relay WhoSe armature is adapted to cloSe 
a, circuit When the Stopped carS begin to occupy 
this section and to Supply thereby current to one 
of the contact, studs or memberS of each of the 
aforesaid delayed action relayS. The Connec 
tions betWeen the track relayS and the time-re 
tarded relays are So dewised that as the Storing 
Section of the track receiWeS more and more 
cars, the contact StudS Supplied With current get 
nearer and nearer to the starting point of the 
armature in the time retarded relayS; conSe 
quently the delay in the operation of the motors 
controlling the brake shoes, i.e. the delay for the 
side-tracking of Said brake shoes gradually de 
creases So that the SucceSSiWe ca.rS undergo Strong 
er and stronger braking. A Suitable apparatuS, 

(Cl. 104-26) 

hereinafter termed 'controller' or 'Selecting 
meanS', may be manually operated to Select a 
number or a group of Said connections, placing 
the remaining connectionS out of action; this 
group can be Waried through this controller and 
the arrangement is So dewised that each group of 
connections corresponds to particular atmOS 
pheric conditionS. Accordingly, the delayS in 
Side-tracking the brake Shoes, that is the im 
portance of the braking actions can be Waried So 
aS to account for the atmospheric conditions. 
The preSent invention haS for an Object, among 

others, to improWe the Said electric installation. 
Another object of the inWention is to preWent a 
car, Which is to paSS oWer a track Section Without; 
Stopping upon it, from instantly actuating the 
delayed action relay corresponding to the given 
track Section. 
Another object of the inWention is to determine 

in an automatic manner, and according to the 
time required by the car to clear this Section, 
the Substitution if neceSSary, for the group of de 
layS for the Side-tracking of the Warious brake 
Sh0eS, corresponding to the occupation of the 
track by the carS Which are already stopped, of 
the group of delayS corresponding to the occu 
pation of the track Section on Which the car 
tunder consideration is to Stop of itS oWn accord. 
In this manner each car is braked, not, ac 

cording to the position of the preceding car, but 
according to the normal and eWentual Stopping 
point of the Said preceding car, and hence the 
function of thiS arrangement is particularly im 
portant When the carS are obliged to follow one 
another in close SucceSSiOn. 
These objectS are obtained for instance by in 

Serting, betWeen each track relay aSSociated With 
an inSulated Section of the track storing portion 
folloWing the braking Section, and the Sets of 
contact StudS of the controller, a relay adapted 
for delayed action Such aS has been above in 
dicated. This relay Will be designated as an 
auxiliary delayed action relay. 
Another object of the inWention consists in the 

proWision of an electric apparatus of Such nature 
that the definite occupation of the track as far 
as Section (12-3) inclusive Will break the ener 
gizing circuit of the track relay of Section 12 and 
the Succeeding SectionS, thuS obWiating a useless 
consumption of current in the occupied Sec 
tionS. 
Another object of the invention is to provide 

an electric apparatuS of Such nature that the 
indications given by the travel of a car upon the 
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the Section ??+2, if the section (?2+ l) is to be 
cleared Without Stopping, or When the car is 
Stopped upon Section (12+ f) , that is, after the 
complete recording of the indications given by 
this upon car the section (??+ l) . 
A further object of the invention is to proWide 

an electric apparatuS Such that the time of func 
tioning of the armature Or mOWable element of 
the auxiliary delayed action relay will be exact 
Iy the time during which the first, axle of the 
car is Situated upon the corresponding track Sec 
tion, in such manner that the time of function 
ing Will depend Solely upon the Speed of the cal", 
and is independent of its length and Wheel baSe. 

Other objects of the invention will be specified 
in the following deScription with reference to 
the accompanying diagrammatic draWingS Which 
are given by Way Of example. 

Figures 1d, 1b, and 10 are the three portionS 
of a diagrammatic View of the electric installa 
tion, corresponding Wires in the three portions 
being denoted by the Same reference characterS. 

Figures 2 and 3 are, respectively, a pian WieW 
and an elevational wieW ShoWing, diagrammati 
cally, a detail of the device shown in FigS. 1d, 
1b and 1C. Figure 4 is a diagrammatical wieW of another 
detail of the device shoWn in FigS. 1d, 1b, and 1c. 

Figure 5 is a partial wiew showing one of the 
relayS RCR of Figure 1c in the energized p0Si 
tion. Fig. 6 is a diagrammatic view showing the 
means whereby the retarded SWitcheS R0t are 
returned to normal position after haWing been 
operated by a car. 

Figures 7d, 7b, and 8 ShoW tWo modified con 
Structions of improved COmbination meanS ac 
cording to the invention. 

According to my inwention, in a railroad yard, 
each track is divided into tWo partS: a, Storing 
Section for receiving the carS to be stored there 
on, and a braking Section, preceding Said Storing 
Section, and provided With a plurality of Sub-Sec 
tions each haWing a braking element or braking 
dewice. In Fig. 1c, it has been aSSumed by Way 
of illustration that the braking-Section is diWided 
into six braking Sub-sections referenced BSi, 
ES2 . . . ES6 on which the cars travel from right; 
to left. The arrangement in each braking Sub 
Section will be hereinafter described; Suffice it 
to notice that each braking Sub-Section haS tWO 
pedals or moWable rails adapted to be depreSSed 
by a paSSing car to close Suitable contactS; ac 
cording to Fig. 1c, Sub-Section BSI is prowided 
With pedals gl, g2, Sub-Section BS2 is proWided 
With pedals d2, g3 (pedal d2 being thus common 
to tWo SucceSSiWe Sub-SectionS) and So on, the 
last, Sub-Section BS6 being provided with pedals 
d6 and dT. According to my inWention, each car, when 
leaving the braking Section of the track, will have 
exactly the Speed that is neceSSary for bringing 
it to a stop immediately adjacent.the pOSition in 
Which the preceding car on the Storing Section 
of the track is actually Stopped 0r Will finally 
Stop. This result is obtained by causing the 
Successive braking elementS of this braking Sec 
tion to act on said car until they haWe reduced its 
Speed to the required Walue (which, it is impor 
tant to notice, is a function of the pOSition of the 
preceding car on the storing Section of the 
track) . Each braking element compriSeS, for instance, 
a, braking shoe normally disposed on the track, 
but, adapted to be Side tracked therefrom through 
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the action of an electric motor. Said motor is 
controlled through a SWitch. A contact member 
diSpOSed On the track at a certain distance be 
fore the brake Sh0e, and adapted to be actuated 
by the paSSing of a car Wheel thereon, Serves 5 
to close the electric circuit that operates Said 
SWitch. The Switch is Such that between the 
time of itS being operated by the cloSing of Said 
COntact member and the time of itS Stan'ting the 
electric motor, there is a certain delay (which 10 
may be adjusted through certain means herein 
after described). For that reason, Said SWitch 
Will be hereinafter referred to aS the 'retarded 
SWitch'' or delayed action relay. 

Therefore, if the time necessary for the car 15 
Wheel to mOWe from Said contact, member to the 
normal pOSition of the brake ShOe is Smaller than 
that delay, (that is to Say, if the Speed of the 
car is greater than a given Walue,) Said car wheel 
will arrive in that position before the retarded 20 
Switch or delayed action relay has started the 
electric motor, and the car Wheel will meet; the 
brake shoe. The car will accordingly be braked. 
On the contrary, if the time neceSSary for the 
car wheel to move from said contact member to 25 
the normal position of the brake shoe is equal 
to or greater than Said delay (that is to say if 
the Speed is equal to or Smaller than a given 
Walue) , the SWitch or delayed action relay will 
have started the electric motor, which will have 90 
Side tracked the braking Shoe before the Car 
Wheel reaches the normal position thereof, and 
the car will not be braked. 

Tt will therefore be readily understood that - 
the value to which the speed of a car is reduced 99 
during its paSSage through the braking section 
of the track depends directly on the Walue of the 
delay of the retarded SWitch or delayed action 
relay. The present invention relates to a System 
for automatically adjuSting the delayS of all the 
retarded SWitches or delayed action relays of the 
braking Section of the track, according to the 
above mentioned conditions which may be briefly 
Summed up aS folloWS: The Speed of a car on the braking section of 45 
the track Will be reduced to a Walue Such that;: 

Tf the preceding car is Stopped on the storing 
Section of the track, the car in question will stop 
adjacent the position of Said preceding car; 

If the preceding car is moving on the storing 50 
Section of the track, the car in question will stop 
adjacent the p0Sition that will finally be occu 
pied by Said preceding car When the latter Stops. 
The adjustment of the delays of the retarded 

SWitch is automatically effected through electrical 
circuitS controlled by the position of the cars 
on the Storing Section of the track, Said circuits 
comprising the following elements: 

1. One of the two lines of rails of the Stor'- 
ing Section of the track is divided into a plu- 00 
rality of insulated Sections numbered 0, f, 
2, . . . 5. Beyond the inSulated Sections is a, 
complementary Section SC. The Second pedal d? 
of the last braking Sub-Section BS6 of the track 
may also operate as a Section of the Storing track. 05 
The apparatuS according to my inwention must 
be So dewised that WheneWer a car is traWelling on 
any one of the inSulated track Sections, an elec 
tric connection is established between continuous 
rail I05 and Said inSulated track Section. The 
best way of obtaining this result is to make use 
of the car axles for establishing the desired elec 
tric connections. Tnstead of directly using the 
insulated Sections of the rail, mechanical pedals 
adapted to close an electric contact When the car 5 
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paSSes a given point of the track might also be 
uSed. In practice, any Suitable number of insu 
lated SectionS may be employed, and the number 
of inSulated Sections on the draWing is merely given by Way of example. 

2. Each insulated Section of the track (or 
pedal) is provided With the following devices: 

(d) a track relay RV; 
(b) tWo auxiliary track relays RVA and RWA'; 
(c) a relay for delayed action or auxiliary cir 

cular SWitch RC comprising a driving relay RM, 
three sets of contact members or studs Cpl, Cp2, 
Cp3, and three contact arms FrT, F'TT, FrIII, 
mounted on a common Shaft, S (See FigS. 1d and 
1b) and adapted to moWe forWard along Said con 
tact memberS or StudS Simultaneously and by Suc 
ceSSiWe Steps at each current impulse Sent into 
the driving relay RM (the Warious driwing relayS 
being referenced RM, RM0 . . . RM5). 
The mechanism adapted to produce that ad 

Wance of arms FrT, FrTI, FrIIT along Sets of con 
tact studs Cp l, Cp2 and Cp3 respectively is the 
impulse device diagrammatically shown in FigS. 2 
and 3. Tt comprises a ratchet Wheel d adapted 
to cooperate With a paWl b carried by a bent lewer 
c pivoted at d. The extremity of Said lewer com 
prises an armature e Subjected to the action of 
relay RM, So that it Will be readily understood 
that each current impulse sent through relay RM 
causes ratchet; Wheel d to rotate through a cer 
tain angle corresporading to the paSSage of the 
extremities of arms FrI, FrTI, F?'III, carried by 
Shaft S, from one contact Stud of SetS Cpl, Cp2, 
Cp3, respectively, to the adjacent contact Stud. 
AS Will be seen on Fig. 1b, referring more particu 
larly to relay RM2, the bent lewer c is also adapted 
When armature e is attracted, to push a contact 
piece { I I apart from a contact piece l J2 So aS to 
break an energizing circuit for Winding RM2, 
comprising the Said contact pieceS, aS Will be 
hereinafter described. 
From FigS. 1d and 1b, it is apparent that all 

the contact, studs or members in each Set Cp3 
are interconnected; that in each Set Cp2, the 
contact, stud or members are Separate from one 
another but that one contact Stud or member in 
each Set, is connected electrically through Wire 
I I4 with the negative pole of battery ltll; and 
that in each Set Cp l-Some contact StudS or 
members are interconnected into groupS, and 
that a number of contact Studs or memberS or 
groups of the same are connected as shown with 
the mowable contact arms Fr of a multiple con 
troller C to be hereinafter described. 

3. For the entire track, a multiple controller C 
comprising as many controller elementS Bc0, Bcl, 
Bc2, Bc3, Bc4, Bc5, Bc6 as there are insulated 
track Sections plus one. Tt haS been Supposed, 
although it is not necessary, that controller ele 
ment, Bc0 corresponds to both pedal d1 of the last, 
braking Sub-Section BS6, located before the first 
insulated track Section (Section 0) , and to Sec 
tion 0. 

Tt, should be Well understood that, in FigS. 1d 
and 1b, T have shoWn controller elementS, or Sets 
of contact, studs Bct}, Bcl, Bc2, Bc3, Bc4, Bc5, 
Bc6 Side by side for the sake of clearness, but, 
that Said elementS are located one above the 
other in the Same manner aS elementS Cpl, Cp2, 
Cp3 of RC5 for instance. 
Each controller element BC COmprises the fol lowing partS: 
(d) a moWable contact arm F?' (Fr0, Frl, Fr2, 

Fr3, Fr4, F?'5 or Fr6) electrically connected to 

3 
certain contact members of sets Cpl, as shown in the draWings: 

(b) a circular row P (P0, Pl, P2, P3, P4, P5, 
P8) of insulated contact members or studs. Each 
of theSe contact memberS is connected to the 5 
Winding tD (2pl, up2, ?p3, 2p4, 1p5 or ?p6) of one 
of the delay controlling relays RCR (RCRI, 
RCR2, RCR3, RCR4, RCR5, RCR6) which wiII 
be hereinafter described. Taking, for instance, 
circular roW P6, each of the contact members or 10 
Studs of Said roW is connected to one of the 
WindingS upl, up2, up3, ?p4, ?p5, 2p8. As the num 
ber of contact members of P6 is greater than 
the number of relayS RCR, i.e. six, Seweral of Said 
contact memberS may be electrically connected 16 
together and to the Same relay. In the accom 
panying drawings, arms Fr0, F?'f, Fr2, Fr3, Fr4, 
Fr5, and Fr8 (Which are all keyed to a common 
Shaft) are shown in contact With contact member 
L of each of circular rows P0, Pi, P2, P3, P4, P5, 
and P6. For the Sake of clearneSS, FigS. 1d and 
1b only ShoW in Solid lineS the electric connec 
tions between contact memberS T, of the different; 
roWS P0 to P6 and relayS RCR, to RCR6. For 
instance, contact member L of P6 is connected 
to Winding ?pl of RCR l; contact member L of P6 
is connected to Winding ?p2 of RCR2. T haWe also 
Shown in dotted lines the connectionS COrrespond 
ing to contact memberS M of the different roWS 
P8 to P6; for instance, the contact members M 80 
of P8, P5, and P4 are connected to the windings 
?p2, 2p3, 2p4 of RCR2, RCR3, and RCR4 respec 
tively, while the contact members M of P3, P2 
and PI are connected to the Winding up5 of RCR5 
and, finally, the contact member M of Pt} is con 
nected to the Winding up6 of RCR6. 

Tt; Should be Well understood that the circular 
roWS of contact, memberS P0, PI, P2, P3, P4, P6, 
and P6 Which, for the Sake of clearness, have been 
ShoWn side by side in FigS. 1d and 1b, are, in fact, 
disposed above one another (in the Same manner 
as roWS Cpl, Cp2 and C?03 ShoWn in Fig. 8) , all 
of the arms F?"0, Fr I, F?"2, Fr3, Fr4, Fr6, Fr6 
being rigidly mounted or keyed on a common 
Shaft, so as to be simultaneously controlled. Said 
Shaft can be manually actuated So aS to bring 
the Whole of the arms into any desired p0Sition. 

4. A plurality of relays RCR (RCR { to RCR6) 
Serwing to determine the exact time at Which the 
braking dewices are to Work. 

Tt, has already been explained that the braking 
devices disposed along the braking Section of 
the track are controlled through retarded SWitches 
Which Side-track the brake Sh0eS a certain time 
after the cars have operated corresponding con- gg 
tact; members placed on the braking Section of the 
track. These retarded SWitches are Shown at; 
ROt (R0tl to B0tti) in Fig. 1c, and they are con 
trolled through Said relayS RCR (RCR ! to RCR6). 
Tn order to more satisfactorily explain the func- (;0 

tion of Said relayS T Will first briefly described 
the operation of the braking dewice controlling ar 
rangement, in any one of the braking Sub-Sections 
diagrammatically illustrated by Fig. 4. 
This figure shows a rotary Switch Rot (any of 65 

SWitches ROtf to ROt6) including a circular roW 
of contact Studs and an arm Cd integral With a 
ratchet wheel g cooperating With a paWl h carried 
by a bent lever ? piWOted at ? and actuated by a 
winding o inserted in the electric circuit 7. Said 0 
circuit is prowided With a battery ?m, a contact ?? 
periodically opened and closed by electric motor 
k, and a contact member 10 adapted to close Said 
circuit l When a car Wd paSSes on a moWable rail 
or pedal d prowided in the braking Section of the 76 

20 

25 

35 

40 

46 

50 

  



15 

2 5 

30 

40 

60 

76 

4 
track. This contact member is the one above re 
ferred to and it, Will readily be understood that, 
as soon as Said contact member p has closed cir 
cuit l, ratchet; Wheel g beginS to rotate Step by Step 
So that, arm Cd is cauSed to paSS SucceSSiWely upon 
the contact-studs of Rot. On the other hand, 
arm Cd is electrically connected With a circuit f 
including a relay BF, for actuating the braking 
device (as diagrammatically ShoWn in Fig. 4) , One 
end of said circuit f being connected with the 
positive pole of battery ! t} l. The contact, studs of 
rotary Switch R0t are connected to the contactS 
I to 6 of relayS ECF, as will be hereinafter de 
Scribed and when one of Said relayS establisheS a. 
connection between the negative pole of bat 
tery Id I and a contact stud of ROt, and When arm 
Cd passes onto said contact Stud, the pOSitive and 
negative poles of said battery lt] l are connected 
through circuit f and the braking dewice is cauSed 
to act, in other Words, the corresponding brake 
shoe is side-tracked. Tt will readily be under 
stood that the interwal of time, or delay, elapSing 
between the closing of circuit l (that is the cloS 
ing of contact p by the passing of a car onto the 
correspgnding contact member d) and the Op 
eration of the corresponding braking device de 
pends on which of the contact StudS of R9t is 
connected with the negative pole of battery 10I. 
The connections between said contact StudS of 
ROt and the negative pole of battery it] l are Con 
trolled through relays RCR which are therefore 
called 'delay controlling relayS' and are them 
Selves energized through controllers BC (Bct] to 
B26) . The contact members p, the movable railS 
or pedals g, the relays BR in the various braking 
Sub-Sections BS!, BS2 . . . BS6 are referenced 
pl, p2 . . . p3; q I, q2 . . . q6; BR l, BR2 . . . BF86 
respectively in Fig. 10. 
Means are provided whereby the armS Cd (Cd !' 

Cg2, . . . Ca6) of the various rotary Switches ROt 
(RO???{, ROt2, . . . R.Ot6) are returned individually 
to normal positions, i. e. the positionS ShOWn On 
Fig. 1c after they have been operated aS abOWe 
escribed. Those means, described in applicant'S 

French Patent, No. 663,039, will noW be Set forth 
with reference to diagrammatic Fig. 6 Which, for 
the sake of convenience, ShoWS the meanS pro 
wided for braking sub-section BS3; it should be 
understood that similar means are prOwided for 
the other braking Sub-SectionS. * 
An additional arm C401 keyed to the Same Shaft 

aS arm Cd6 (as indicated by a dotted line cOnnec 
tion) is adapted to move Over a rOW of contact 
members which are interconnected except for 
thg extreme ones S0 l, 302, the latter being inSu 
lated electrically from the interconnected mem 
bers 394; the interconnected contact memberS 304 
are connected with one pole of battery ?m, While 
the additional arm Cu51 is connected With the 
other pole through a contact member ?p6* actuat 
ed from pedal d6 simultaneously, With contact 
member p6, and another contact 300 adapted to 
be opened by the bent lever ?5. BetWeen contact 
p5 and the winding c° is inserted a further con 
tact 303 adapted to be opened when BS6 is en 
ergized. 
When a car depreSSes pedal d', thus closing 

contact, p6 and opening contact p3', the arm Cd.8 
is mowed step by Step as aboWe explained until 
it reaches a contact member or Stud of R.0t6 
which is actually connected With the negatiWe 
pole of battery l0 f, and it drives with it the arm 
Ca61 over the interconnected contact memberS 
304; when Ca6 reaches Said contact member, or 
stud, BS6 becomes energized and the energizing 
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circuit for the winding 06 is opened since contact 
303 is opened by BS6, So that the arms Ca6 and 
Cd51 Stop. HoWewer, aS Soon as the car releaSeS 
pedal q', the contacts p5 and p6l resume the poSi 
tion ShoWn on Fig. 6 So that the following en 
ergizing circuit for winding 0° is closed: 
Battery m2, roW of contact studs 304, arm Cu*1, 

contact fo61, contact 300, Winding 05, battery ?m. 
Thus bent; lever à9 is caused to rock as above 

explained and thereby to rotate ratchet, wheel 
g' by one tooth, but simultaneously to open con 
tact 300; winding 6° is deenergized so that lever 
á5 resumes its former position; then contact 300 
falls, thuS completing the energizing circuit for 
Winding 6% and the operation continues until 
arm Cu91 reacheS contact members 30 I, 302 Which 
are inSulated from contact memberS 304; the en 
ergizing circuit is opened. It is remarked that 
both arms haWe resumed their initial position. 
Each of Said relays RCR (RCRI to RCR6) 

comprises a plurality of contactS 25, 23, 1, 2, 3, 4, 
5, 6, and a Winding t9 (2pl, ap2, ap3, ap4, ap5, or ap6) 
for controlling said contacts. Delay controlling 
relays RCR (RCR 1 to RCR6) are connected, 
through their Windings ap (up f to u96) , on the one 
hand to controller devices Bc (Bc0 to Bc6) as 
ab0We described, and, on the other hand to the 
negative terriainal of battery l0I through con 
tactS 23, 26 of relays RCR of higher index num 
ber (for instance, relay RCR f is connected to 
the negative terminal of battery I0I through 
contacts 23, 25 of relays RCR2, RCR3, RCR4, 
RCR5, and RCR6; relay RC2 is connected to 
the negative terminal of battery l0I through 
contacts 23, 26 of relays RCR3, RCR4, RCR5 and } 
RCR6, and So on) . 
The different contacts f, 2, 3, 4, 5, and 6 of 

relayS RCR (RCR ! to RCR6) are connected to 
the different contact, studs of SWitches R0t (R0t | 
to EOt 6) according to a determined arrange 
Inent aS ShOWn in Fig. 1C. Tt Will be seen that 
contact I of relay RCR f is connected to the con 
tact Stud named RCRI of Switch R0t I. Contact, 
f Cf relay RCR2 is connected to the contact, stud 
narned RCR2 of Switch Rot I and so on, the con 
tactS ! of the respective relayS RCR (RCR I to 
ECF6) being connected respectively to the con 
tact Studs of SWitch R0t j that, bear the corre 
Sponding designations. In a likewise manner 
the contacts 2 of all the relays RCR (RCR I to 
RCR5) are respectively connected to the con 
tact Studs of Switch ROt2, Said contact studs being 
named after the relay to which they are re 
Spcctively connected, and So on, the respective 
Contacts 6 of relays RCR (RCR I to RCR6) being 
COnnected to the contact studs of Switch ROt6 
respectively. This arrangement is clearly shown 
in the draWingS and need not be further ex 
plained. 
NOW, as shown in Fig. 5, when a relay RCR 

(any of relays RCR I to RCR6) is energized, that 
is when current is caused to flow through its 
Winding ap, movable piece 23 is caused to pivot 
aWay from piece 25 and it pushes contacts l, 2, 3, 
4, 6 and 6 toWard the right hand side of the 
figure So that all these contactS touch each 
Other. The current from Winding u) is then al 
lowed to flow through piece 23 in parallel through 
Said contacts f to 6 to the corresponding contact, 
Studs of Switches ROt I to ROt6 respectively, thus 
determining a given set of delays for the opera 
tion of the braking devices respectively connect 
ed to said Switches Rotl to R0t6. Each delay 
Controlling relay RCR (FCR I to RCR6) corre 
Sponds to a determined Set of delays, and, as it; 
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under the action of electric relay RM5 (See FigS. 
2 and 3). 
When the contact, arm F?'T of circular SWitch 

RC5 has reached the first contact piece of Set Cpl 
to Which is attached a connection, namely contact 
stud l, current is Set up in the following circuit: 
positive pole of battery l0 l, wire lt]T, contactS 
IT, 18 of relay RWA5, arm FrT, contact Stud l of 
Cpl, wire I04, contact arm of the set of contactS 
Bc6 of the controller, and (for the position of 
this contact arm shown in the draWing) contact 
piece L of the set of contacts Bc6, wire 218, 
Winding ?pI of RCRf, normally closed contactS 
25, 23 of Successive relayS RCR2, RCR3, RCR4, 
RCR5 and RCR6, Wire I I6 and the negative pole 
of battery I0 l. As previously explained, current 
was already supplied to the Winding 20 I of relay 
RCR,l, as a result of the occupation of track Sec 
tion SC through the following circuit: positive 
terminal of I0I, wires 102, I03, J l5, 104, contact, 
arm Fr6 of controller Bc8, contact piece L of 
Said controller, Winding upl, contact memberS 
25, 23 of the Successive relayS RCR2, RCR3 . . . 
RCR6, wire I J6, and negative pole of 10 l. There 
fore, from the mere wieW-point of the energizing 
of relay RCR I, the presence of a car on Section 
5 of the storing portion of the track haS not; 
changed anything. However, I haWe deemed it 
necessary to fully describe hoW the preSence Of 
a car on said section 5 of the Storing portion of 
the track causes the closing of a circuit Which 
would energize relay RCR f if the latter Were not 
already energized because first the ClOSing Of 
Said circuit; brings certain pieceS into pOSition 
that, they did not occupy When no car WaS preSent; 
on section 5 of the storing portion Of the track, 
and secondly as the energizing of the other relayS 
RCR2 to RCR6 takes place in a manner Similar 
to that described for RCR l, it Will not be neceS 
Sary to repeat the description of the energizing Of 
Said relayS RCR2 to RCR6. 
Relay RCR,f being thus energized, all the Con 

tact, studs marked RCRl of the different rotary 
Switches ROt (Rot I to Rot6) are connected to the 
negative terminal of battery ft] l. Therefore, 
when a second or subsequent car mOWing on the 
braking section of the track paSSeS On one of the 
pedals g, it closes, through corresponding COntact 
member p, the circuit 7 of the rotary SWitch that 
corresponds to said contact member, and cauSeS 
the arm Cg of said rotary SWitch to move along the 
contact, studs of the SWitch. AS Soon aS Said arm 
Cg comes onto the contact, stud named RCR 1 (See 
Fig. 4) , current is allowed to paSS from the nega 
tive terminal of battery {t} i, Wire ! ! 6, contactS 
23 and 25 of relayS RCR6, RCR5, . . . RCR2, con 
tact 23 and one of the contacts ! to 6 of RCF l, 
through said contact stud RCR ! , arm Cd, the re 
Iay BR of the corresponding braking device, and 
Wires I I9 and I02 (Figs. 10 and 1b) to the posi 
tiWe terminal of battery lt]l, thus causing Said 
braking device to operate a predetermined time 
after Said car has engaged pedal d. It Should be 
borne in mind that the operation of the braking 
dewice as hereinbefore stated reSultS in a Side 
tracking of the corresponding braking shoe, the 
latter being thus rendered inoperative. The Oper 
ation is the same for all the braking deWiceS that 
are distributed along the braking Section of the 
track, the delay elapsing between the paSSage of 
the car on the pedal and the action of the cor 
responding braking deWice being determined for 
each of them by the fact that the contact Stud 
marked RCR I of each of the rotary switches is 
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connected to the negative terminal of battery l0l. 
The aforesaid connections between the COntact 

studs RCR { of the rotary SWitch and the negative 
terminal of battery I0| Will remain established aS 
long aS the contact arm Fr:IT of the auxiliary cir 
cular SWitch RC5 is not in contact, With the only 
contact piece of the Set of contactS that carrieS 
a, connection (in the draWings Said contact piece 
is numbered 22) . 
The distance between the first stud met by the 

contact, arm of FrII, and the stud 22 that is pro 
wided With a connection has been So chosen that 
the step-by-step mowement of arm F?'TL from Said 
first, stud to stud 22 takes a time longer than the 
rnaximum time neceSSary for a car mOwing mere 
ly under the effect of a previous impulse for 
traWelling throughout the Section and Stopping 
beyond Said Section. In Other Words, this diS 
tance has been So chosen that Whenever stud 22 
is reached by arm FrTT oWing to the presence of 
a car upon Section 5, one is Sure that the car can 
no longer leaWe the Section but haS Stopped 
tit3reon. This is nOw the case in view of the 
ab3OWe Stated aSSumptiOn that the car entering 
track Section 5 is one that Stops on Said Sec 
tion. 
At this time, relay RWA'5 is energized by the 

folloWing circuit: positiWe pole of battery [t] l, 
Wire I IT, contactS 5, 4, 3 of relay RW6, Winding of 
RWA'6, contact arm FrTT of circular SWitch RC5, 
con{act piece 22 of Said SWitch, Wire I f4, and 
negative po:e of battery f0 f. Therefore, the 
electric relay RM5 Of Said circular Switch no 
longer receives current impulses controlled by . 
motor KI, as the above described circuit of Said 
electric relay RM5 is opened at !0, I0' of RWA'5 
(relay EVA/5 being energized) and the three con 
tact armS Fr Stop in the p0Sition corresponding 
to contact piece 22. 

Since contact arm FrT is Stopped on contact, 
piece 22, the following circuit is established: posi 
tive pole of battery I0 f, wire 10?, contacts IT, {8 
of RWA5, contact arm FrT, contact, 22 of CpI, 
Wire I20, contact arm F?"5 of Bc5 of the controller, 
contact piece L of P5, wire 2|IT, Winding ?p2 of 
RCR2, contactS 26, 23 of Successive relayS RCR3, 
FCR4, RCR5 and RCR6, Wire ! {6, and negative 
pole of battery [[] I. Therefore relay RCR2 is en 
ergiZed; itS lccal corata.ctS 23, 26 and I to 6 are 
closed and the negatiWe pole of battery I0 I is con 
nected through Wire I I6 and Said contacts ! to 6 
to the contact memberS corresponding to RCR2 of 
retarded Switches ROt, as explained in the pre 
ceding case When relay RCR ! was energized. 

Tt is very important to remark that, when re 
lay RCR2 is energized, this openS the contactS 
23, 25 of this relay and hence breaks the circuit; 
connecting the local contactS of relay RCR,l to the 
negative pole of battery f0 l. Therefore, in the 
1'etarded SWitcheS R0t, the contact studs corre 
Sponding to RCR f are no longer connected to 
the negatiWe pole of battery it] l. Instead of them 
the contact studs marked RCR2 of all the rotary 
SWitches ROt, (ROt [ to ROt6) are connected to the 
negative terminal of battery ft}f . Tn this case 
the time elapsing (d) betWeen the depression 
or engagement of any One of the pedals d by a car 
running on the braking section of the track, and 
(b) the actuation of the corresponding braking 
dewices (i.e. the Side tracking of the correspond 
ing braking ShoeS) is equal to the time taken by 
the arm Cd of each rotary Switch ROt (ROt I to 
ROt6) for paSSing from itS Zero position, to the 
position in Which it is in contact With the con 
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tact Stud marked RCR2. As a rule, these time de 
l8yS are greater than those corresponding to studs 
RCF ?. HOWewer in Some particular cases the con 
tact, stud marked RCR2 of a rotary SWitch R0? 
may be electrically connected to the contact Stud 
RCR ! thereof and the delay is then the same aS 
if Stud RCR,l WaS directly connected to battery 
|0} H. 

Thus, When section 5 is occupied by one or 
Seweral carS either Stopped or about to stop on 
Said Section aS abOWe aSSumed the minimum Speed 
for Which the following cars present, on the brak 
ing Section of the track Will be braked Will be 
loWer than When the Storing Section of the track 
WaS free or WaS occupied only in Section SC. 
The preceding explanations clearly set forth 

the eSSential feature of the present, invention 
Which is the following: 
Fach car paSSing on the braking Section of 

the track StartS, through pedal d and contact 
member p, the movement of the rotary SWitch 
ROt corresponding to said contact member, but 
the delay imposed by Said rotary Switch (between 
the paSSage of Said car on pedal d and the Side 
tracking of the braking device) is controlled, 
through one of the RCR relays by the preceding 
car (the last of those present On the Storing 
Section of the track) according to the position of 
the point, at Which the Said preceding car is 
Stopped or Will stop, it being again reminded 
that Said last car is Supposed to be incapable 
of traWelling beyond track Section 5. 
CdSe LIA-For any track Section preceding 

Section 5 (for instance for section 4) a car that 
' enterS this Section by its front axle and iS 
aSSumed to stop in Said Section Will cauSe, aS in 
the case of Section 5, the energizing of the cor 
responding track relay RW4 and hence the func 
tioning by Successive Steps of the auxiliary circu 
lar Switch RC4. But, the feed circuit of the elec 
tric relay RM of a circular SWitch RC Will differ 
according aS the following Section (5 in the ex 
ample chosen) is occupied, or not, by one or more 
preceding cars that have Stopped on Said Section. 

Case A-Secttom 5 is not Occupied 
In that caSe, aS abOWe noted, the relay of 

track RW5 is not energized, and the same is true 
for the auxiliary track relayS RWA5 and RWA'5. 
On the other hand, Since RW4 is energized OWing 
to the preSence of the car aSSumed to Stop on 
Section 4, RWA4 Will also be energized, the elec 
tric circuitS being analogOuS to those above de 
Scribed concerning RV5 and RVA5. 
Under these conditions, the feeding circuit, 

of the electric relay RM4 of the auxiliary cir 
cular SWitch RC4 is closed through the following 
circuit;: positive pole of battery l0I, Wire I02, 
wire I03, winding of RM4, contact pieces 3, I I of 
RWA4, contact pieces 6, 5 of RVA5, contact, pieces 
H0', I0 of RWA'4, Wire I l8, contact, CT, operated 
by motor Kl, and negative terminal of battery 
|0 I. Thus the Switch RC4 is rotated. TtS three 
arms moWe forWard Synchronously and Step by 
Step eWery time the circuit is closed through con 
tact CI (See FigS. 3 and 4) . As above noted, the 
displacement of the arm FrI of RC4 produces in 
particular the following effects: 

1. Relay RCR I is energized When Said arm is 
on the contact pieces I to 6 of Cpl, the circuit 
being as followS: positive terminal of battery 
f0I, wire I0T, contacts IT, f8 of RWA4, arrn EF?'T 
of RC4, contact Studs I to 6 (Which are elec 
trically connected together) of Cp f, Wire f[04, 
arm Fr6 of controller Bc6, contact member L of 

P6, Wire 2|8, Winding ap I of RCR f, contacts 25-23 
of RCR2, RCR3, RCR4, RCR5 and RCR6, Wire 
} f6, and negative terminal of battery l9f. 

2. Belay ECER2 iS energized When the arm in 
question is on one of the contact, pieceS from 
} to ! # of Cp, the circuit; being Similar and in 
cluding Wire I2t]. 

Therefore, the negative pole of battery it}! is 
connected SucceSSiWely to the contact Studs cor 
responding to RCR } of all the SWitches ROt, and 
to the contact Studs correSponding to RCR2 of 
a1l the SWitcheS ROt. 
When the arm. F'?"TI reaches the only contact 

piece l8 of its Set of contactS that is prowided 
With a connection (and this takes place, oWing 
to the arrangement Of the Set Of cointactS aS 
above Set, forth Concerning the Set C402 Of RC5, 
When the car haS remained for Such a time upon 
section A that it has already stopped or is about 
to Stop on Said Section) , the following Will occur, 
in a similar manner to what, has been already 
explained concerning the occupation of Sec 
tion 5: 

(d) Relay RWA'4 is energized through a cir 
cuit, including negative terminal of battery It] l, 
Wire I !4, contact, stud f8 of Cp2 in RC4, arm. 
F?'IT of Cp2, contactS 3, 4, 5 of RW4, wire I l?, 
Wire l82 and positive terminal of battery 10 l. 

(b) Electric relay EM4 no longer receiWes 
the impulses and the auxiliary SWitch RC% stopS. * 

(C) Relay FCR3 is energized. 
(d) The negatiWe pole of battery {{}! is con 

nected to the contact studs corresponding to 
RCR3 of the retarded SwitcheS RO??? of all the 
braking Sub-Section.S. 
In this manner, a neW group of delayS Will be 

efaployed for all these braking elements, and 
due to the constructiWe factorS, these delayS Will 
exceed or at least be equal to those produced by 
RCR2. 

In that case, relay RW6 is energized, as Well as 
auxiliary relay RWA/6. On the other hand, re 
layS RW4 and RWA4 are energized. 
Under theSe conditions, the energizing cir 

cuit of relay RM4 of the auxiliary Switch RC4 is 
closed aS folloWS: positive pole of battery I0 l, : 
Wire l02, wire l03, Winding of RM4, contact pieces 
3, ! ! of RVA4, contact, pieces ?', ? of RVA'5, 
contact pieceS !0', #0 of RWA'4, Wire ! I8, con 
tact CI of motor Kf and negative pole of battery |0|. 

Tt Will result, therefrom, as in the preceding 
case, that, the SWitcheS ROt of all the b1'aking 
elements will be connected to the negative pole 
of battery !t}|, through the contact Studs cor 
responding to the following relayS RCR, given 
in their order: 
RCR f during the travel of the arrn F'?'T of RC4 

upon contact pieceS [ to 6, the circuit, having 
already been deSCribed. 
RCR2 during the travel of the arm F?'T of 

RC4 upon contact, pieces T to fT. 
RCR3 When the arm FrT of RC4 comes upon 

contact piece l8. The circular Switch Stops at; 
this time, Since aS just above Set, forth the car 
haS been upOn the Section for St1gh a time t;}aat 
it h1aS St;Opped Or is about to stop thereon, and 
Since the distance betWeen the first stud on Cp2 
and the Stud {8 has been choSen exactly as above 
explained With reference to stud 22 on Cp2 in 
the rotary SWitch RC5. 

10 

20 

:5 

65 

  



5 

10 

: 5 

:) 

40 

5 5 

(20) 

75 

8 
Since the energizing of one relay RCR, due to 

its construction, will cut off the connection With 
the negative pole of battery f0I of the relayS 
RCF, which precede it (RCR2 cuts off that con 
nection for RCR,l, RCR3 for RCR2 and RCR,l, 
and So on) and Since the delayS haWe increaSing 
values from RCR ! to RC6, the following Will 
occur, considering for the present time Only the 
action of a car upon a track Section upon Which 
it is Stopped or is about to Stop: 

1. The dewice Will automatically Wary the de 
layS elapsing between the depression of pedals 
g by subsequent cars on the braking Section and 
the operation of the braking devices BR in ac 
cordance with the state of occupation of the 
storing Section of the track Since those delayS 
depend upon those relays F.CR which are con 
nected with the negative pole of battery f0 J. 

2. 'Phe delays employed become greater aS the 
track is being fá?ted up. The brake Shoe of each 
braking element will be side tracked from be 
fore the cars only for Smaller and Smaller SpeedS 
of said cars, or otherwise stated, the car Will be 
more 1ikely to be braked by the shoe of each 
element, as a longer portion of the Storing Sec 
tion of the track is being occupied and aS the 
Space between the braking section of the track 
and the stopped cars becomes Smaller. 

3. If all the track sections are not occupied, it 
is in all cases the track Section nearest to the 
braking section of the track that determines the 
range of delays of the retarded SWitches of the 
different, braking elements as might be easily 
Shown by repeating the above explanationS in 
connection with the other track SectionS, and 
as may be inferred from what has been just 
above Specifically described. 
Tn all that precedes, the caSe relateS to a caf 

entering a determined track Section and Stop 
ping upon this Section. 
Cuse TW:-If a car only clears the Said deter 

mined track section without Stopping, it is ob 
served in the figure that for any given Section, 
for instance section 2, the track being entirely 
free, or occupied on the last section Such as Sec 
ticn 5 (i. e. the relay RCR2 being energized). 
AS Soon as the first axle of the car comeS upon 
track Section 2, relay RW2 is energized, thuS en 
ergizing relay RVA2; the circuit relay of RC2 is 
closed through (+) of battery lt] l, wires I02, I03, 
winding RM2 of RC2, contact pieces 3, ! ! of 
RVA2, wire 204, contact pieces 6, 5 of RWA3, 
wire 203, contact pieces I0', l0 of RVA'2, wire 
I I8, contact, CT of the motor Kt, and the (-) 
terminal of battery It]|. 
When the first, axle of the same car reacheS 

the next track Section, for instance the Section 3 
in the present, example, the relay RW3 is ener 
gized, thus energizing the relay RVA3, and the 
(2ircuit of the relay RM2 of the auxiliary SWitch 
RC2 is out, off at the pointS 6, 5 of RWA3. The 
auxiliary circular Switch RC2 is thus Stopped, and 
its three arms remain in the position which they 
occupied when the first axle of the car entered 
the track section 3. 

Tt, is to be further noted in view of the fore 
going explanations that the auxiliary circular 
switch RC of a track Section is set in mowement 
When the first, axle of a car enterS this Section, 
and that it, Stops When the Same axle leaWes the 
section; thus, as concernS the functioning of the 
plant, the time during which the car controls 
the auxiliary circular SWitch RC corresponding 
to the Said section is the time during Which the 
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first axle of the car is situated upon this section. 
This time depends Solely upon the Speed of the 
car, and is quite independent of the length of 
the car and of the distance between axleS. 
In any caSe, the circular SWitch RC2 being 

stopped, its arms FrT and FrII Will not haWe 
reached the contact piece l{} Which, due to the 
con:Struction aS abOWe explained, iS Only reached 
when the car haS remained for Such a titne upon 
the track Section that, it has stopped or is about 
to stop thereon. From Fig. 1b, it is apparent 
that the intermediate contact pieces betWeen i 
and I8 On Cpf are So interconnected as to form 
four groups for the particular relay RC2 that is 
eing considered. Tt is alSo clear from FigS. 1d 

and 1b that the first group (including contact 
piece l) is connected With Bc6, the Second group 
with Bc5, the third group with Bcé and the 
fourth group with Bc3, while none of these 
groups is connected With either Bc2, Bcl or Bc0. 
Tn wieW of the connections just above set forth, 
While neither RCR5 nor RCR6 can be energized, 
one of the relayS between - RCR,l and RCF4 is 
energiZed, the choice of the relay thus energiZed 
depending on the group of contact pieces ower 
Which the arm FrI of FC2 haS Stopped. Tn wieW 
of the fact that FrT is moved step by step in the 
clockWise direction So that it ' meets the groups 
in the Order abOWe Stated, it is clear that the re 
layS RCR are energized in the order RCR,l, 
RCR2, RCR3, RCR4, either of which is finally 
energized according a.S whether F?'L moves for a, 
Shorter or longer time i. e. according to the time 
fO: Which the car Shall have traWelled over the 
Section or in other Words according to the speed 
of the car. 

Tf this Speed is Such that the car cannot pro 
ceed beyond a Section ?? (for instance Section A) 
the arrangement will be such that, while the car 
iS upon Section 2 under considera?ion, the arms, 
and in particular the arm FrT, Will hawe reached 
contact piece T of Cpf (in the present example) , 
Which energizes the relay F&CR3 by means of the 
Controller B04 corresponding to section 4, as if 
this Section Were already occupied. 
Thus the group of delays that relay RCR3 is 

adapted to cause aS concerns the side-tracking 
Of the brake-shoes in the various braking Sub 
Sections, is Substituted for the group of delays 
that relay RCR2 is Similarly adapted to cause * 
(the latter delays being brought into play when 
track-Section 5 considered by way of example 
is Occupied). 
Tn theSe conditions, a car travelling upon the 

braking apparatus before the preceding car is * 
Stopped, Will be braked, not according to the 
actual occupation of the track, to Wit: 

(d) Section 5 for the carS already S:opped ac 
cording to the present example; 

(b) Section 2 for the car in movement; but ac 
cording to the point at Which the preceding car 
will stop (Section 4) . 
To recapitulate, When the cars are still traWel 

ling on the track, the Succeeding cars are not; 
braked according to the point at which these cars 
are situated, but according to the points which 
they will reach, each time that these cars, for 
any reaSOn, haWe not a Sufficient Speed to reach 
and make contact with the set of stationary cars 
gathered upon the track. 
The electric dewice corresponding to each track 

Section will return to the inoperative position in 
the folloWing conditions for the different cases 
Which may arise. Two cases may occur: 
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Cdse A.—The car clears a track Section without Stopping. 
(d) The Succeeding Section is occupied by a, 

Stopped car. ? 

By Way of example, the case Will be considered 
in Which the track Section 2 is cleared by a car 
While the Section 3 is occupied by a Stopped car. 
In these conditionS:- 
1. The relay RW2 and hence the relay RWA2 are 

no longer energized When the last axle of the car 
in moWement haS left, the Section 2. 

2. The contact, arms of the circular SWitch RC2 
haWe been brought, aS Stated, upon one of the con 
tact, pieceS ! to l?. It is reminded that Said arms 
Fr of the circular Switch RC2 cannot reach con 
tact stud l8 in wiew of the aSSumption that the 
car does not Stop upon Section 2 and of the fact 
that the SWitch has been So designed that only 
those cars which cannot, traWel beyond Section 2 
are adapted to bring the arms Fr of RC2 onto 
contact, StudS j8. 

3. The relayS RV3 and EWA'3 are energized 
Since section 3 is occupied by a Stopped car; this 
closes the circuit: (+) of battery—l0I, wire l03, 
Winding of the electric relay RM2, contact pieces 
3, 4 of RWA2, contact pieces I I I, I l2 of relay RM2 
of Switch RC2, arm FrTTT of RC2, set of contact, 
pieceS Cp3 used With Said arm FrIII, contact, 1 of 
Cp3, Wire 20, contact pieces 19, 20 of RWA'3, Wire 
! !3, and the (—) terminal of battery l0 l. The 
relay RM2 is energized; itS armature e is at 
tracted, and the arms are mowed forWard by one 
contact piece (by lewer c aS described With refer 
ence to FigS. 2 and 3) , but at the same time the 
energizing circuit of the relay is broken at ag be 
cause contact, piece ! ! ! is pushed apart from con 
tact, piece f 12 by the arm c moWable With the 
ar613ture e, So that the armature e of RM2 again 
returns to the inoperatiWe position. At this time, 
the emergizing circuit of RM2 is again closed, and 
So on, as long as the arm FrTTT is in contact with 
a contact; piece of itS Series C03 and has not re 
turned into the inoperative position as shoWn in 
the figure. In this position, the energizing circuit 
of RM3 is definitely broken at gy, and the appa 
ratuS jS agaign ready to Operate. 

(b) The Succeeding Section is not occupied. In 
this case, and in the same example, it, Will be re 
marked that, contrary to the preceding case, the 
relay RWA'3 is not energized except in the case 
Where the car which has left, the Section 2 haS 
Stopped upon Section 3. It is only at this time 
that the energizing circuit of RM2 Will be closed 
and that, the motOr relay corresponding to Sec 
tion 2 may resume its inoperatiWe position, aS 
ab0We Stated. If, on the contrary, the car Which 
leaWeg the Section 2 does not stop upon Section 3, 
it Will reach the section 4, and the folloWing con 
ditionS will prevail: 

1. The relay RW2 and hence the relay RWA 2 are 
taO longer energized. 

2. The Contact, armS H'?”I and F"?"TT of RC2 are 
upon Cne of the contact pieces I to fl. 

3. The relay RWA'3 is not energized. 
4. The relayS RW4 and RWA4 are emergized. 

Hence the following circuit is closed: (+) of bat 
tery !6} ?, wire #93, winding FM2, contact, pieces 3, 
4 Of RVA2, contact, ac (contact pieceS ! ! }, { {2) of 
RM2, a.rm F?'TTT of RC2, contact, T of Cp3, wire 20, 
blade !3 of RVA'3, contact, pieces 8, 9 of RVA4, 
Wi1'e ! {3, and (-) terminal of battery f0I. The 
coratact, arms of RM2 move forWard step by step 
aS in the preceding case, and the SWitch RC2 
resumes the inoperative position. * 

Tt, Will be ObSerWed in this caSe (i. e. in the caSe 
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Where a car in movement on Section 2 is aSSumed 
not Oraly to clear Said Section but to clear Subse 
quently the folloWing Section, to Wit, section 3) 
that the SWitch RC2 cannot return to the inopera 
tive position until the car has reached the section 5 
4 and haS therefore cleared the Section 3; conse 
quently the arms of RC2 will remain in the posi 
tion Which they haWe aSSumed When the car leaWes 
the Section, and the corresponding relay RCR 
that haS been brought into play according to the 10 
pOSition of FrT on Cp! in the SWitch RC2, re 
mains emergized until the arm F?'T of the SWitch 
RC3 (which, as soon as the car enters track sec 
tion 3, is mowed Step by Step bringing into play 
Successive relayS RCR in the sequence RCRl, 15 
RCR2 . . . as hereinbefore explained) Stops on a, 
Stud of Cp! Which depends upon the Speed of the 
car On Section 3, Said arm Fr'T of RC3 being 
Stopped When the first, axle of the car enterS Sec 
tion 4 aS abOWe explained. Thus it may be Said 20 
that, the definitive control of the relayS RCR from 
the SWitch RC corresponding to a given Section 
(for instance Section 2) after a car has cleared 
Said Section can be replaced by a neW control of 
Said relayS RCR (due to the car running Or com- 25 
ing to a Stop beyond Section 2) only When the car 
has caused the SWitch RC corresponding to the 
following section (section 3) to reach the defini 
tiWe position in Which in itS turn it, Will impose 
a definitive control on relaySRCR. 30 
Cd8e B.—The car enterS a track Section for in 

stance Section 2 and stopS upon Said Section. AS 
Soon as it enterS Section 2, the armS FrT, F?'II, 
FrTIT of the circular SWitch RC2 are Set in motion 
as just above described but, since the car is as- 85 
Sumed to stop on Section 2, arm FrTT can step aS 
far as the Stud {8 of Cyp2. When it, reacheS Said 
Stud [8, the Winding of the auxiliary relay RWA'2 
is energized and the Winding of RM2 is accord 
ingly de-energized, as already explained. Hence 
the three arms FrT, FrTT, Fr'III of SWitch RC2 Stop 
and remain there, if the car remains on Section 2. 
Should the car be brought; On to next section (Sec 
tion 3) by any means, then it is clear that the 
three arms will return to the inoperative position, 45 
the action taking place as above Stated for the 
case of a car in motion Which clearS a track Sec 
tion Without Stopping. 

Tt, should be observed that aS the marshalling 
of cars goes on, the Storing Section receiveS more 
and more carS, So that SucceSSiWely Section SC, 
Section 5, Section # and So on are occupied by 

40 

50 

Stopped cars; every time a new Section is occu 
pied by a stopped car it is clear from the forego 
ing explanations that new relayS RW, RWA, RVA' 5b 
are and remain permanently energized. 
To obwiate the energizing of an exceSSiWe num 

ber of relayS, and in order to economize electric 
Current, it is obserWed according to the diagram 
that, the occupation of a section, for instance 60 
Section 2, Will break the energizing circuit of 
relay RW5 (and therefore of relayS RWA5 and 
RVA'5) as will be apparent from the hereinafter explanatiOraS. 
In fact, if the Section 2 is occupied by a, Stopped 65 

car, the auxiliary relay RWA'2 is energized, and 
the energizing circuit of the track relay RW5, 
that, is: positive terminal of battery ! ![], com 
mon rail [t]5, insulated rail 6, Winding of 
the track relay RW5, Wire 227, contact U 
pieces {5, I6 of all the auxiliary relayS RWA' 
of Section 2 and all the preceding oneS 
(RVA' l, RVA70, RVA”) wire 228, and negative 
terminal of battery ! !0, is broken at {5—f6 of 
auxiliary relay RWA'2. Since track relay RW5 75 
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is de-energized, relayS RWA5 and RWA'5 are also 
de-energized. Similarly, if section I is occupied 
by a stopped car, it will be seen that Since RWA' I 
is energized and accordingly contact pieceS [5, 
I6 thereof are spaced apart, not only track re 
lay RW4 and consequently relayS RWA4 and 
RWA'4 are de-energized but also track relay RW5 
(Whose Winding is connected to contact piece l5 
of RWA' f through Wire 22T and contact pieces 16, 
I6 of RWA'2) is no longer energized. 
In other Words, generally Speaking, the preS 

ence of a stopped car on any Section Sx Will re 
Sult in breaking the energizing Circuit Of relayS 
RWx+3, FWAx+3, RWA'x+3 and of the relays of pre 
ceding SectionS. 

Tn the preceding considerationS, it has been 
SuppOSed that all the contact armS Of the con 
troller C are in the pOSitiOn T, and it; haS been 
observed that in these conditions, the groups of 
delays in use will wary from the group produced 
by relay RCR,l to the group produced by relay 
RCR6, according to the occupation of the track. 

Tf the controller is operated by hand in Such 
manner as to bring all the movable arms F?' 
thereof into the pOSit:on M, for instance, it is ob 
Served that the retarding relay RCR f is no longer 
electrically connected to any of the Single con 
trollers, and that the relayS RCR2 to RCR6 are 
alone connected to Such controllers, according to 
the dotted lineS. 

In this manner, according to the occupation of 
the track, and for the Said position of the con 
troller (position M) the groups of delays em 
ployed Will Wary betWeen that corresponding to 
relay RCR2 and that corresponding to relay 
RCR6. 
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For other pos?tions of the arms of the control 
lerS, the groups of delayS Will wary from RCR3 to 
RCR6, from RCR4 to RCR6, etc. 

Finally, for a certain number of positions of 
the contact arms of the controllers, the groups of 
delayS employed will indeed wary between those 
due to the relay RCR l and those due to the relay 
RCR6, but they can only be controlled by the 
track Sections nearest the braking Section of the 
track; thuS, in this instance, the operation is the 
Same aS if the other Sections were incorporated 
into the So-called complementary Sections SC, 
Which haWe neither track relay, nor auxiliary re 
layS. Tn this manner, and according to the posi 
tion of the contact arms of the controller, the de 
layS that relayS ECR,l to RCR6 assign to the 
braking apparatuS, i. e., the delays for the side 
tracking of the braking shoes in front of a car 
running On the braking section, are controlled by 
the 5, 4, 3 etc. track sections that are nearest to 
the braking Section of the track. 
The COmbinationS thus afforded are established 

Once for all, but the variation of their relations 
to the other ConstantS of the apparatus, depend 
ing upon the atmospheric conditions, must be 
preliminarily calculated. 
ASSuming that the various arms Fr of the 

controller are posit?oned on studs T, of corre 
SpOnding bankS of Studs P0, P4, P2 etc. when the 
atmOSpheric conditions are normal, it has been 
explained that the delays for the side-tracking 
Of the braking Shoes in the braking section are 
given by One Or the other of the relays RCR I to 
RCR6, according to the actual state of occupa 
tion of the StOring Section by stopped cars. Re 
|lay RCR6 corresponds to the strongest, braking 
action (the Storing Section is full) i. e. any car 
paSSing in the braking section is so braked as to 
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run at the loWest, poSSible Speed When leaving 
Said braking Section. Relay RCR I corresponds 
to the Storing Section being empty and the Speed 
left to a car, in this case, is Such that the lat 
ter may run aS far as the end of compl9:mentary 
Section SC. 

Tet us nOW aSSume that the atmospheric con 
ditions are no longer normal: 

(1) When, for instance, Wind interfereS with 
the moWement of carS, the latter Should have on 
leaWing the braking Section a higher speed than 
in caSe of normal conditions and the delays for 
Side-tracking the braking shoes should be less 
(except When the Storing Section is full; in th:S 
CaSe, relay RCR6 is used which gives the Strongest 
braking action). Accordingly, instead of the de 
|layS given by relay RCR2, use should be made for 
instance of the delays given by relay RCR. I. For 
an intermediate occupation of the storing Sec 
tion, use Should be made for instance of the de 
|layS given by relays RCR2 to RCR6, instead of the 
delayS given by relayS RCR3 to RCR6. 

(2) Tf Wind pushes the car, use is still made, 
When the storing section is full, of relay RCR3 
Since it is the relay giving the strongest braking 
action. HOWewer aSSurning a given Section to be 
OCCupied by carS, longer delays should be brought 
into play than in the foregoing instance, since 
Wind puSheS the cars. In this case, while relay 
RCR6 is Still used when the track section nearest, 
to the braking section is occupied, one should 
uSe for instance relay RCR2 or even relay RCR3 
instead of relay RCRI when the storing section 
is empty. 

ReWerting noW to FigS. 1d, 1b, and 1c it will be 
Seen, aS indicated by the full lines and dotted 
lineS extending between banks F0, P1, P2, etc. of 
the Controller and relays RCR f, RCR2, etc. that, 
indeed the relay RCR on use in each instance can 
be varied, for a given section, according to the 
position of the arms Fr of the controller, i, e. 
aCCOrding to atmospheric conditions. For in 
Stance aSSuming track Section 4 to be occupied by 
Stopped carS, relay RCF23 is used when arm Fr4 
Of the controller is placed on stud L (the connec 
tion iS ShOWn in full line between contact, stud 
T. Of F4 and Winding ap3 of ECR3) , while RCR4 is 
USed When the arm Fr4 of the controller is placed 
On Stud M (the connection between the stud M of 
F4 and Winding up4 of RCR4 being shown in dotted 
Iine) the VariouS positions T, M etc. of arms Fr of 
the controller corresponding to different atmos 
pheric conditions. 
Thus it is clear that the arrangement of Figs. 

10, 1b, and 1c alloWS of the atmospheric condi 
tiOnS being taken into account in the control of 
the braking apparatuS, provided however that, 
the Storing Section of the track is occupied by 
StOpped carS. As will be hereinafter apparent, 
the arrangement shown in FigS. 1d, 1b, and 1c 
does not permit this, When the cars are in move 
ment on the storing Section. 

Tret uS Consider a car hawing just left the 
braking Section, running for instance on section 
l at a Speed W and taking a time £ for traWelling 
Over Said Section; when time t has elapsed the 
arm F?'T Of circular Switch RC } has reached 
a determined stud of CpT, say stud 4. 

Accordingly the following circuit is closed: 
positive terminal of battery !0 !, wire I07, con 
tactS l7, f8 of relay RVAf which is energized 
(Since the preSence of the car on Section | results 
in energizing track relay RWi and consequently 
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ed to produce a determined adjustment of said 
SWitches, each relay of the Series producing an 
adjustment that corresponds to a stronger brak 
ing action of the braking elementS than that re 
Sulting from the adjustment produced by the 
preceding controlling relay of the Series, rotary 
SWitches adapted to SucceSSiWely energize Said 
relayS, driWing relayS for operating the last men 
tioned SWitches, a railWay track, a, plurality of 
inSulating portionS along one of the rails of the 
track, electric relays connected to Said portions 
respectiWely, a, Source of current haWing one pole 
connected to the other rail of the track and the 
other pole to Said relays, Whereby the axle of one 
car located on an insulated portion of the track 
Will operate the corresponding last mentioned re 
lay, means, operated by the last mentioned relay, 
for operating said driving relayS, meanS for cut 
ing off the circuit of Said driving relayS When the 
axle of Said car paSSeS to the next inSulated Sec 
tion, and a controller element for connecting 
Said Switches to Said delay controlling relayS in 
a, Suitable order. 

7. Tn a system comprising a plurality of mOW 
ing bodies, a given path of travel for Said bodies 
including a storing section Where Said bodieS 
come to stop and another section located ahead 
of Said storing section, and a plurality of devices 
adapted to Work in connection With Said Second 
section of the path of travel, an apparatuS for 
controlling said devices Which compriSeS in com 
bination, a, plurality of electric circuitS, a plu 
rality of contacts in Said circuitS diSpOSed along 
Said storing Section of the path of traWel, COn 
tacting means controlled by the bodieS preSent 
on Said storing section for closing Said contactS, 
and means, operatively connected With Said cir 
cuits, for controlling the action of Said device 
according to the position of the Stopping point 
of the last body on the Storing Section of the path 
of travel. * 

8. In a storing Section for railWay carS in 
cluding a track divided into a storing Section 
and a braking section located before Said Storing 
Section, and devices adapted to be used in con 
r3ection with said braking section of the track, a 
system for controlling said devices Which com 
prises in combination, a plurality of electric cir 
cuits, a plurality of contactS in Said circuitS diS 
posed along said storing section of the track, 
contacting means, controlled by the carS preSent 
on Said storing section of the track for cloSing 
said contacts, and means, operatively connected 
With Said circuitS, for controlling the action of 
Said devices according to the pOSition of the 
stopping point of the last car on the Storing Sec 
tion of the track. 

9. In a storing Station for railWay carS in 
cluding a track divided into a storing section and 
a braking section located before Said Storing Sec 
tion, and braking dewiceS disposed along Said 
braking Section of the track, a System for con 
trolling Said braking deWices, Which comprises in 
combination, a plurality of electric circuits, a 
plurality of contactS in Said circuits disposed 
along Said StOring Section of the track, contact 
ing meanS controlled by the carS present on Said 
storing Section of the track for closing Said con 
tactS, and means, operatiWely connected With 
said circuits, for controlling the action of said 
braking deWiceS on the carS mOwing along the 
braking Section of the track according to the po 
Sition of the last car on the storing Section of the 
track. 

10. In a Storing Station for railWay cars in 
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cluding a track divided into a storing Section 
and a braking Section located before Said Storing 
Section, and braking devices disposed along Said 
braking Section of the track, a dewice for control 
ling said braking devices which comprises in , 
combination, a plurality of relayS for controlling 
the action of Said braking dewices on Said cars, a, 
plurality of SWitches for energizing Said relays 
One at a time, a plurality of driwing relayS for 
Operating Said Switches, a plurality of electric 10} 
circuitS for Said driving relays, a, plurality of 
COntactS in Said circuitS disposed along Said stor 
itag Section of the track and contacting means, 
controlled by the carS present on Said storing 
Section of the track, for closing said contacts. 15 

11. In a Storing Station for railway cars in 
cluding a track divided into a storing section and 
a braking Section located before Said storing 
Section and a plurality of braking dewices dis 
pOSed on Said braking Section of the track, a Sys- 20 
tem for controlling Said braking devices Which 
CompriSeS in combination, a retarded Switch for 
Operating each of Said braking devices, a, plu 
rality of delay controlling relays for determining 
each a certain relay for Said switches, a plurality 25 
of electric circuits, a plurality of contactS in Said 
circuitS diSpOSed along Said storing section of 
the track, contacting means controlled by the 
CarS preSent on Said Storing Section of the track 
for closing Said contactS, and means, operatively 80 
connected with said circuits, for selectively en 
ergizing One of Said delay controlling relays ac 
COrding to the position of the stopping point of 
the laSt car on the Storing Section of the track. 

12. In a Storing Station for railway cars in- $5 
cluding a track divided into a storing section and 
a braking Section located before said storing Sec 
tion, and a plurality of braking devices located 
On Said braking Section of the track, a system for 
Controlling Said braking devices which comprises 40 
in combination, a retarded switch for operating 
each Of Said braking devices, delay controlling 
relayS for determining each a certain delay for 
Said SWitches, a plurality of electric circuits for 
energizing Said relays respectively, said circuits 45 
being SO connected that the energizing of one of 
Said relayS Will automatically cut off the ener 
Bizing of the preceding operating relay, a plu 
rality of SWitches adapted to close said circuits, 
driving relayS for operating the last mentioned 50 
SWitches, a, plurality of electric circuits for Said 
driWing relayS reSpectively, a plurality of con 
tactS in the last mentioned circuits disposed 
along Said StOring Section of the track, and con 
tacting means, controlled by the cars present on 55 | 
Said StOring Section of the track for closing said 
contactS, Whereby the action of the braking de 
WiceS is adjusted according to the position of the 
Stopping point of the last car on the storing Sec 
tion of the track. 60 

13. Tn a railroad, a railway track divided into 
track Sections; a braking section located before 
the track Sections, divided into braking sub-sec 
tions; a braking device in each Sub-Section; a 
delayed action relay aSSociated with each 65 
braking device for controling the same, said re 
lay being adapted to aSSume a plurality of suc 
CeSSive pOSitiOnS; means in each braking sub-see 
tion, reSponsive to the presence of a car in said 
braking Sub-Section, for operating the cor- 0 reSponding delayed action relay; an auxiliary de 
layed action relay aSSociated with each track sec 
tion, Said relay being also adapted to aSSume a, 
plurality of SucceSSive positions; means in each 
track Section reSponsiWe to the presence of a car 75 ' 
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14 
in Said Section, for operating the corresponding 
auxiliary delayed action relay; a, Source of volt;- 
age; means for connecting the Source of Woit 
age With the auxiliary delayed action relayS; and 
means for connecting the auxiliary delayed ac 
tion relayS in their Wariou1S positiOinS With the 
delayed action relayS of the braking devices in 
their warious operative positions, Whereby the 
Source of Woltage may be operative}y connected 
With the delayed action relays of the braking de 
WiceS. 

14. In a railroad, a railway track diWided into 
track Sections; a braking Section located before 
the track Sections, divided intO braking Sub 
Sections; a braking dewice in each Sub-Section; 
a delayed action relay in each Sub-Section, com 
prising a mOWable element and a plurality of 
contact members for controlling the correspond 
ing braking dewice, adapted to be engaged op 
eratively and Successively by Said element; 
means in each braking Sub-Section, responSiWe 
to the presence of a car in each braking Sub 
Section for mowing Said imowable element dur 
ing the preSence of the car in Said braking Sub 
Section; a Source of Woltage; an auxiliary de 
layed action relay in each track Section, com 
prising a plurality of contact tmemberS and a, 
mowable element adapted to connect SucceSSiWe 
ly the last mentioned members With Said Source 
of Woltage; means in each track Section for mOW 
ing the movable element Of the correSpOnding 
auxiliary delayed action relay in response to the 
presence of a car in said track-Section; a multi 
plicity of connections from the contact memberS 
of the various auxiliary delayed action reiayS 
to the contact memberS of the delayed action 
relays of the braking Sub-Sections; and manu 
ally controlled means for rendering inoperative 
a number of Said connectiOhS, Whereby atmOS 
pheric conditions may be taken into account. 

15. In a railroad, a, railWay track divided into 
track Sections; a braking SectiOrn located before 
the track-Sections; a plurality of braking dewiceS 
in Said braking Section; a delayed action relay 
associated with each braking device, Said relay 
comprising a plurality of contact memberS and 
a mowable element, adapted to engage Said con 
tact members ita predeterrained Sequence and to 
Operate Said braking dewice when engaging a, 
contact member Supplied With Woltage; a, Source 
of voltage; a plurality of delay control relayS 
connected with the contact memberS Of the wa 
rious delayed action TelayS aCCOrding to a pre 
determined arrangement; an auxiliary relay 
adapted for delayed action, aSSociated with each 
track Section and comprising a plurality Of cOn 
tact memberS and a, moWable element adapted 
to engage Said memberS in a p1redetermined Se 
quence, also adapted to be connected With Said 
Source of Voltage; meanS aSSociated with each 
track section, for operating the corresponding 
auxiliary relay in response to the presence Of 
a car upon Said Section; a multiplicity Of con 
nections between the contact memberS Of Said 
auxiliary relayS and Said delay coratrol 1'elays, 
said connections forming a number of groups 
each comprising one connecti0;n from each con 
tact member to each delay Control relay; and 
Selecting meanS manU!ally Opergb3e, for render 
ing inoperative all the groups of connections but 
one, in each position of Said Selecting means. 

16. In a railroad having a plurality of delay 
control relays each of Which iS capable of caus 
ing predetermined delayS in the operation of 
brake control deWiceS, the delayS having gradu 
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ally increasing Walues from one relay to an 
other, the combination of a railway track di 
wided into track Sections; a Source of voltage; 
a mOWable element in each track Section adapt 
ed to be connected With Said Source Of Voltage; 
meanS in each track Section for operating Said 
mowable element in response to the presence of 
a car in the Section; a plurality of contact mem 
berS in each track Section, adapted to be en 
gaged Operatively by the movable element Of 
Said Section; and a multiplicity of connections 
from the Warious contact memberS to the delay 
control re}ayS, SO established that in €ach Sec 
tion the cOntact members engaged Successively 
by the mOWable element are connected with de 
lay control relayS corresponding to progressively. 
decreaSing delayS. 

17. The railroad of claim 16, in which the 
connections form a number of groups each com 
priSing One connection from each contact mem 
ber to each delay control relay, Said railroad 
further comprising manually operated Selecting 
meanS, for rendering inoperatiWe all the groups 
of connections but one, in each position of Said 
Selecting meanS. 

18. In a railroad hawing a plurality of delay 
control relayS each of Which is capable of caus 
ing predetermined delays in the operation of 
brake control dewices, the combination of: a 
railWay track divided into track Sections; an 
impulse dewice aSSociated with each track Sec 
tion; meanS in each track section, responsive to 
the preSence of a car in said section, for start 
ing the impulse dewice of Said section; means 
in each track Section responsive to the presence 
Of a Car in Said Section, for stopping the impulse 
device aSSociated with the preceding track Sec 
tion; a Source of Woltage, adapted to be connect 
ed with the various impulse devices; a plurality 
Of Contact members in each track section, adapt 
ed tO be operatively and Successively engaged 
and thuS to be connected With the Source of 
Woltage, by the corresponding impulse device; a 
multiplicity of connections between the contact, 
memberS in the warious track Sections and the 
delay control relays, said connections forming 
groupS each of Which comprises one connection 
from each contact member to each delay control 
relay, and manually operated Selecting means, 
for rendering inoperative all the groups of con 
nection but one, in each position of Said selecting 
IY18811S. 19. Tn a railroad hawing a plurality of delay 
control relayS each of Which is capable of causing 
predetermined delays in the operation of brake 
control devices, the combination of: a railway 
track divided into track Sections; an impulse de 
Wice aSSociated With each track Section; means in 
each track Section responsive to the presence of 
a car in Said section, for Starting the correspond 
ing impulse dewice; means in each track Section 
reSpOnSiWe to the presence of a car in Said Sec 
tion, for Stopping the impulse device aSSociated 
With the preceding track Section; delayed action 
rheanS in each track Section responsive to the 
preSence of a car in said section for restoring to 
inoperative position the impulse device associated 
With the preceding track Section, said means be 
ing effective after a predetermined time; a source 
of WOltage, adapted to be connected with the wari 
OuS impulse deWiceS; a plurality of contact, mem 
berS in each track Section, adapted to be opera 
tiWely and SucceSSiWely engaged and thus to be 
connected With the Source of voltage, by the cor 
responding impulse device; and a multiplicity of , 
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