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The present Invention relates to devices for
the giving movable bodies & controlied displace-
ment and, in particular, automatically con-
trolling the movement of rallway cars in classl-
fication ysards, so0 as to cause sald cars to move
under predetermined speed and spacing condi-
tions.

The chief object of the present iInvention Is
to solve the following probiem: These movable
bodies (railway cars) move along & given path
and they can be acted upon only at certain points
of sald path and it is desired to ohtain, among
other things, a predetermined average, maximum
or minimum speed at a further point of sald
path. It should be well understood that as the
conditions of dlsplacement of the successive mov-
able bodles or cars are not the same, only aver-
age, meximum or minimum speeds can be con-
sidered.

At the points where the movable bodies (cars)
can be acted upon, sald bodles are subjected to
accelerating or braking actions which are deter-
mined, for instance, by prior running or speed
conditions. But the action to be applied at these
points depends upon other factors, which cannct
practically be determined in sdvance. Accord-
ing to an essential feature of the Invention, this
preliminary determination of these conditions is
replaced by an “a posteriorl” control responsive
to indications taken at points where it is pos-
sible to ascertain whether the speed of the cars,
or other movable hodies complies with the desired
conditions,

According to the invention, these indications
will be registered and they will he caused to
influence the adjustment of the accelerating or
braking means so as to correct the error which
will thus eventually have been found to exist.

In other words, according to the invention,
the adjustment of the accelerating or braking
means fs modifled by successive approximations
indicated by the errors found precedingly to
exist. This can be considered as an automadtic,
or mechanical, application of the methods used
in artillery for finding the exact range of an
objective, and which consist in modifying the
firing elements In view of the error precedingly
found by observation.

In the particular case of the speed control
of rallway cars in a classification yard two chief
problems are to be considered:

&—As, in the switch zone, there are braking
devices which can be used for obtaining a glven
speed of the railway cars when they reach the
point from which start the varlous classification
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tracks, a speed measuring device placed at this
point is used for automatically controlling the
action of the hraking devices in question.

b—As other braking devices can be placed at
the entrance of each classification track for
obtalning a glven speed of the rallway cars as
they come into contact with other cars already
stopped on these classification tracks, means
for measuring the speed of sald moving cars
as they come into contact with these stationary
cars are used for automatically controlling said
braking devices.

Other features of the present invention will
resuli from the following description of some
specific embodiments thereof.

Fig. 1 is a diagrammatic view of an embodl-
ment of the invention as applied to the braking
control of railway cars;

Figs. 2 and 3 are parts of a detafled dlagram
of such an embodiment, these two Figs. com-
pleting each other; ’

Fig. 4 shows a modification of the apparatus
of Figs, 2 and 3.

Fig. 1 shows a rallway track element on which
cars (one of which is dlagrammatieally shown
at W) are running from right to left under the
effect of an impulse imparted, in any suitable
manner, on the right hand side of the draw-
ing. At F, I have diagrammatically shown a
car braking device of any suitable type. ‘This
device P is actuated by an electric motor Y,
controlled by any one of the three relays Ri, Rz
and Ra, in such manner that the intensity of
the braking action exerted by apparatus F has
e high value when the motor is controlled
through relay Ra, a mean value when the motor
1s controlled through relay Ra, and a low value
when the motor is controlled through relay Ri.

The energizing of these relays Ry, Ra and Ra
1s made from a battery K one terminal of which
is directly connected to motor Y, while the other
terminal {3 connected to the pivot of a brush
22. The end of this brush 22 passes successively
on contacts ai, az, a3, a4, as, as, a1, as, as, 4w, G11,
@13, 413, G, g5 arranged along a citcular are.

Contacts a1 to as inclusive are electrically con-~
nected to one another and to relay Ri1. Contacts
as to aw inclusive are electrically oonnected to
one another and to relay Ra. Contacts an to
a5 inclusive are electricdally connected to one an-
other and to relay Ra.

Thus, when brush 22 is on one of the first flve
contacts a1 to as motor Y 15 controlled through
relay R1 amdd produces a relatively low braking
of the cars, such as W, by apparatus F. The
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presence of brush 22 on any one of the {lve next
contacts as to g corresponds to a medium brak-
ing being exerted by apparatus F. Finally, the
presence of brush 22 on any of the last five con-
tacts @11 to dis corresponds to a high braking
action.

Brush 22 is driven by a device 5, called “selec-
tor” of any suitable type actuated by electric im-
pulses and such that, under the effect of each
impulse that is received, apparatus S causes
brush 22 to turn, through an angle equal to the
angular interval between two consecutive con-
tacts, in the direction of arrow F2 when the elec-
tric impulse that is received is produced by cur-
rent flowing in one direction through 8 and in
a direction opposed to arrow F2 when the direc-
tion of this current is reversed.

The electrical impulses are transmitted from
a battery K’ to device S through two lines 13
and (8 leading to contacts 10 and 1.

Then contacts cooperate with a rotating brush
2 elactrically connected to one terminal of hat-
tery K’ the other terminal of which is directly
connected to one of the terminals of device 8.

Fyrthermore, brush 3 can pass on an elec-
trically insulated intermediate contact stud 12,

This brush 2 is controlled by an apparatus E,
located at the point X of the track where it is
deslred to have all the cars passing at speed V.

This apparatus E js adapted to control at any 2

time the position of brush 3, as a function of the
speed of the car which has just passed at X in
such manner that:

a—brush 3 is on insulated contact stud 12
when the speed of the ear that has just been
passing 1s equal to the desired speed V;

b—brush 3 is on contact |1 when the speed
of the car that has Just been passing is lower
than V;

c—brush 3 is on contact I3 when the speed
of the car that has just been passing is higher
than V.

A device E’ is interposed in the-cireuit of bat-
tery K’ so that, whenever brush 3 oomes on one
of the contacts §0 .and (i, a short electric im-
pulse flows through the circuit thus closed.

Lipes 18 and 18 are connected to terminals of
device 8 arranged in sueh manner that, when the
current impulse supplied by battery K’ passes
through line 13 (case of brush 3 being located on
contact 10 and, therefore, of a speed of the last
car that has passed at X being higher than V).
the direction .of the eurrent flowing through de-
vice B corresponds to the displacement of the
brush 22 thereof in the direction of arrow Fs.

On the contrary, when the circuit of hattery
K' is closed acrosg line 8. (case of brush 3 be-
ing located on contact Il and therefore of the
speed of the last car that has passed at X being
lowsr than V), the direction of the current flow-
ing through device S is reversed and corresponds
to the displacement of the brush 22 thereof in
the direction opposed to arrow Fi.

This device warks as follows:

It will be supposed: that, initially, brush 22 is
located on contact ae (first contact of the middie
group). The bhraking applied by apparatus F
is a medium braking adapted to give the cars
passing at X a speed equal to V.

As long as these conditions are complied with,
brush 3 remains on contact 1.2.

If a car passes at B with a speed higher than
V, brush 3 comes on contsct 10. An elecirical
impulse is then transmitted froin K’ to device 8
through lne (3.and, as above explained, .this
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causes brush 22 to pass {rom contact as to con-
tact ar.

If, immediately after this, a car passes at X
with a speed lower than V, brush 3 comes onto
contact 1] and an impulse is transmitted, through
line 18, to device S, which brings back brush 22
from contact ar to contact as.

Thus, it will be seen that, excepting the cars
which pass at X with a speed equal to V, and
which do not modify the position of brush 22,
the successive passage at X of five cars run-
ning at & speed higher than V will cause brush
22 to pass from group as ... @ to group
ait . . . ais, which brings relay Ra into play and
increases the braking action of apparatus F. If
a single car passing at X with a speed lower
than V is inlercalated in this series of five cars
running at speeds higher than V, brush 22 is
caused {o move backward a distance equal to one
interval and the brush remains on group
as . . . a0 corresponding to relay Ra.

Of course, the passage of the brush to group
a1 . . . as corregsponding to a reduction of the
hraking action of apparatus P is produced by
inverse conditions.

Now, it: will be understood that, if accidental
or temporary circumstances may cause the speed
of one or two cars to vary, that is to say to be
higher or lower than the desired speed V, the
fact that five successive cars {or six out of seven
successive cars, and 50 on) pass at a speed higher
than V surely indicates a variation of the work-
ing conditions (atmospheric conditions for in-
stance) which is sufficlently permanent to neces-
sitate a modification of the adjustment of brak-
ing apparatus P capable of increasing the brak-
ing action thereof. Likewise, the consecutive
passage of flve cars at a speed lower than V cor-
responds to the necessity of reducing the braking
action of apparatus F.

Thus, the apparatus above diagrammatically
described ensures the adjustinent of the braking
device (and more gencrally, of the means for
acting on the speed of cars and other movable
bodles) as a function of the actual speed of the
movable bodies as they pass at a given point of
their path of travel, biit in such manner as to
eliminate the influence of accidental or tempo-
rary circumstances, whereby the adjustment of
the braking or equivalent means is modified only
if the circumstances under which the movable
bodies travel along the track undergo a substan-
tial and sufficiently permanent modification.

In other words, it is the variation of speed of
the movable bodies at a glven point, with refer-
chce to a glven value, which conditions any mod-
ification of the adjustment of the means which
act on said speed. But, In order to be sure that
only variations of a sufficlently stable character
will be taken into account, the adjustment of
the means above mentioned takes place only If a
series containing a given majority of variations
of speed in one d1rect10n of the cars passing at
the above mentioned given point.

In the Above example, it has been supposed
that there were flve contacts corresponding to
each relay Ri, Ra, Ra, but of course this number
has been chosen merely by way of example.
Likecwise, instead of the three relays above men-
tioned, I might have any number of relays, cor-
responding each to a different action of the
braking or equivalent meangs F.

Of course, relays Ri, Ba, Ra do not necessarily
act braklng or analogous apparatus 50 as aute-
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matically to modify the adjustment or opera-
tion thereof. The apparatus shown at F' might
be a signalling apparatus indicating to an oper-
ator which modifications are to be brought,
either manually or otherwise, to the action of
braking or analogous apparatus.

As for the various apparatus, such as 3, E,
etc. above mentioned, they can be made in many
different ways, provided that they comply with
the conditions above mentioned. I will now de-
scribe two embodiments of such apparatus.

Referring more particularly to Figs. 2 and 3,
the place X of the track where the speeds of the
cars are measured includes two points, corre-
sponding to contacts 1 and p2 controlled by
treadles or pedals P and Pa successively operated
by the passage of each car.

In this embodiment, apparatus E comprises a
rotary switch including three movable contacts
i, 2 and 3 keyed on a common rotary shaft as
dilagrammatically shown by dotted lines. Con-
tact | is connected to the negative terminal of
a source of electrical energy through a contact
4 closed at regular time intervals by & cam §
revolving at constant speed under the action of
a motor. Contact 1 is adapted to engage sta-
tionary contacts & which are all connectetd to-
gether (except for the first and the last but one,

~which are isolated) and it is adapted to move

forward a distance equal to the interval between
two successive stationary contacts whenever a
movable armature T is attracted (or repelled as
an alternative arrangement) by the coil 8 of a
relay H. said coil 8 being connected to the posi-
tive terminal of said source of electric energy.
Similarly, movable contact 2 is adapted to engage
stationary contacts 8, all of which, except for the
extreme onhes, are connected to one another and
to the negative terminal of the source. To mov-
able contact 3 correspond stationary contacts
distributed into three groups, to wit, group 0
comprising contacts initially engaged by movable
contact 3 when it rotates In the direction of ar-
row f, group Il comprising contacts ultimately
engaged by the same movable contact 3, and an
intermediate group, located between groups 10
and I1, and which, In the example shown con-
sists of a stationary contact 12, Stationary con-
tacts 10 are connected together as well as sta-
tionary contacts i1; the two extreme stationary
contacts are Insulated.

Group 10 is connected to the negative terminal
of the source of electric energy through conduc-
tor 13 (broken at 108 hetween Figs. 1 and 2),
the normally closed contact {4 of relay Ri, the
normally closed contact 16 of relay L. and the
coil 17 of relay M. Group Il is similarly con-
nected to the negative terminal of the source of
electric energyv through conductor 18 (broken at
10f between Figs. 1 and 2), the normally closed
contact 49 of relay Rn, the normally closed con-
tact (0 of relay M and the coil 18 of relay L.
The armature 20 of relay L is adapted to rotate
through lever 21, the movable contact 22 of se-
lecting device 8 in the direction of arrow Fi by
engaging ratchet wheel 23. The armature 24 of
relay M is similarly adapted to move contact 22
through lever 25, but in the opposite direction
{arrow F2) by acting on ratchet wheel 28. Mov-
able contact 22 is connected to the positive ter-
minal of the source of electric energy and the
coils of relays Ri1 to Rn are connected to the
negative terminal thereof.
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3.
The operation of the above deseribed system
will now be explajned:

It will be supposed that movable contact 22
originally engages stationary contact ¢2, When
a car moving from right to left (as shown by the
arrow on Fig. 1) engages treadle Py, it cioses
contact 71, thereby energizing relay A. The coil
21 of relay A shifts its movable armature or fin-
gers from right to left, thereby closing contact
30: then, whenever contact 4 is closed by cam 8§,
the coil 8 of relay H receives an impuise through
the followlng circuit: positive terminal of the
source, coil 8, conductor 31, contact 30, the nor-
mally closed contact 32 of relay B, conductor 33.
fixed contacts §, movable contaet |, conductor
34, contact 4, and the negative terminal of the
source. Movable contacts I, 2 and 3 are simul-
taneously moved step by step.

When the car engages treadle Ps, thus closing
contact pu, the coil 28 of relay B is energized
and the above circuit is broken at 32, while relay
C has its coll 38 energized through the following
circuit: positive terminal of the source, the con-
tact 3§ of relay B since the contact armatures
or fingers of B have been attracted from right
to left, the coil 38 of rclay C and the negative
terminal of the source. As relay C is a slightly
delayed action relay, i. e. ils normally ciosed con-
tact 37 is not immediately broken, movable arm
3 is momeniarily connected to the positive ter-
minal of the source through the contact 36§ of
relay B, the contact 37 of relay C and conductor
39. Therefore the position assumed by movable
contacts I, 2, 3 when ihey have stopped, indi-
cates the speed of the car when running from
treadle P, to treadle P,

Assuming that movable arm 3 has stopped (due
to the energizing circuit of coil 8 being broken
al 32) upon a stationary contact of group 19,
then the hereinafter mentioned cirecuit has hzen
momentarily closed from the time when contact
36 was closed until the time when contact 87 has
opened; sald circuit is the following: positive ter-
minal of the source, the contact 3% of relay B,
the contact 3T of relay C, conductor 39, movable
arm 3, stationary contact group 10, conductor
#3 (broken at 100 between Figs. 1 and 2), con-
tact 14, the contact 15 of relay L, the coil 117
of relay M, and the negative terminal of the
source. Since the coil 17 of relay M is thus ener-
gized, its armature 24 is atiracted and simuita-
neously contact 19 is broken; when armature 24
is picked up. ratchet wleci 26 driven by lever 25
turns movable contact 22 a distance equal to

‘the interval between two stationary contacts in

the direction of arrow F2. Although the normal
energizing eircuit of relay R2, which is as fol-
lows; positive terminal of the source, movable
contact 22, the coil of B2 and negatlve termina)
of the source, s now brcken, relay R2 is stiil
energized through a stick circuit which is as fol-
lows: negative terminal of the source, relay R2,
the contact 40 of relay R3, ihe contact 41 of
relay R2, the contact 42 of relay RI and posi-
tive terminal of the source,

Assuming that the movable conlact arm 3 has
stopped upon stationary contact 12, then no ener-
gization of relays in selecting device 8 can take
place, and relay R2 remains energized through
movable contact 22 as above described.

Assuming now that movable contact 3 has
stopped upon & slationary contact in group i1,
then the foliowing circuit is closed: positive ter-
minal of the source, contact 36 of relay B, con-
tact 87 of relay C, conductor 39, movable arm 8,
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the contacts of group 11, conductor I8 (broken at
I8 between Figs. 1 and 2), contact 4% (Fig. 2),
contact 19, ceil 16 of relay L, and negatlve ter-
minal of the source; in the same manner as above
described, contact 22 is moved but now in the
direction of arrow FI a distance equal to the
interval hetween two stationary contacts.

As above explained, relays Rl to Rn, control,
through armatures or movable fingers 41, 42 , . |
49, signal devices, motive devices or the like, an
example of which is to be hereinafter described.

I will now explain how the speed detectlng
means or rotary switch E is restored to its orlgi-
nal position. When relay B is energized and
therefore contact 36 is closed, the coil 38 of re-
lay C closes contact 43, with a certain lag, thus
closing the following circuit: positive terminal
of the source, coil 8 of the relay H, conductor
31, contact 43, conductor 44, movable contact
finger 85, stationary contact finger 46, movahle
contact 2 (engaging one of the stationary con-
tacts §), stationary contacts 9, and the negative
terminal of the source. Coil 8 is thus energized
and picks up its armature 1, whereby movable
contacts 1, 2 and 3 are rotated a distance equal
to the interval between two successive stationary
contacts, in the direction of arrow f, but, im-
mediately, movable finger 4% attached to arma-
ture T opens the above energizing circuit of relay
H, whereby armature T is dropped to its origi-
nal position, carrying therewith movable finger
45; then the circuit is closed again and the same
operation takes place until movable contact 2
reaches the extreme stationary contacts in the
corresponding row i. e. until the switch resumes
its original position.

I will now describe the case in which the ap-
paratus according to the invention is employed
in a car classification yard and automatically
controls, as a function of the speed of cars at
point X, a braking apparatus.

In this instance, relays Ri, Rz, . . . Ra are
intended to govern the amount of braking im-
posed on the cars while they pass through the
braking apparatus. According to the showing on
Fig. 2, stationary contacts ai, as, . .. an connected
to respective relays Ri, Rz . . . Ra, have between
them four stationary contacts bearing no connec-~
tion (the number four is optional and has been
selected solely for illustrative purposes).

If a ear has cleared the braking apparatus and
passes at point X with a speed such that appara-
tus E brings its movable contact 3 on statlonary
contact 12, no electrical impulse is transmitted

to the selecting means S and conseqguently, con--

tact 22 remains on contact aa,

If now, a car passes from the treadle P to
treadle P2 at a higher speed, the movable contact
3 has not time enough to reach statlonary con-
tact 12 and is stopped upon one of the statlonary
contacts in group {0; consequently, as above ex-
plained, relay M causes movable contact 22 to
rotate one step in the direction of arrow Fa.
Should flve successive cars have similarly a speed
higher than speed V, then movable contact 22
will reach stationary contact as in the selecting
means S; accordingly, relay Rs is energized and
substituted, in so far as its effect is concerned,
for relay Ra because relay Rz is energlzed by the
following circuit: positive terminal of the source,
movable contact 22, stationary contact as, cofl of
relay Ra, negative terminal of the source, and
relay Rz which was no longer directly energlzed,
has now its stick circuit broken at the contact
40 of relay R; (the armatures of which are picked
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up). A stick circuit for reclay Ra is simultane-
ously clesed as follows: negative {erminal of the
source, coil of Ra, contact Tl of relay Rn-1, con-
tact T2 of relay Ra, contact 13 of dcenergized relay
Ra, contact 42 of deenergized relay Ri, positive
terminal of the source.

Assuming that relay Rs3 is arranged and con-
structed so as to cause the braking apparatus to
exert a higher braking actlon than relay Ra, 1t
will be understood that its substitution for relay
R tends to bring down the speed of the cars
closer to the optimum value; should lts actlon
be Insufficient, then the step by step movement of
movable contact 22 continues in the same dlrec-
tion, whereby another relay Ry is substltuted for
relay R and so on.

As a specifle example, it will be assumed that
the braking apparatus is mgade as follows (Fig. 3).
After treadles P1 and Pz, the track comprises a
plurality of braking sections, say three 81, Sa, Sa.
Each section ls provided with a braking device
¥, Fz2 or I3 which includes a braking shoe (not
shown) normally maintained in readiness for op-
eration but adapted to be sidetracked and thus
rendered inoperative by a motor. To each brak-
ing section ls associated a treadle Qu, @z or Qa.

‘When g car engages treadle Qi, contact 50 is
made€é and the following circuit: positive terminal
of battery 51, coil 52 of relay Ti, conductor 53,
contact 54, contact 50, contact 55, and negative
terminal of battery 51, is closed whenever contact
85 1s closed by cam 56 rotated at constant speed.
Thus coil 52 recelves a number of successive im-
pulses whereby, as above described with refer-
ence to rotary switeh E, armature 57 is succes-
sively picked up and dropped, simultaneously
causing a step by step inotion of contacts 58, 58,
which are keyed on a common shaft, as conven-
tionally indicated by dotted lines. The operation
of this impulse device is well known and is sub-
stantially the same as described with respect to
the speed detecting means E, so that no further
explanation is needed.

It will be assumed that relay Ra is directly en-
ergiZed through movahle contact 22 being In en-
gagement wilh stationary contact az. Contact 60
is then closed and the negative terminal of the
main souree js connected with the stationary con-
tact ba of the rotary switch or impulse device T
through conductors 61 and 62, contact 60 and
conductor 63. Assumlng that the car has re-
malined in engagement with treadle Q: for such
a time that movable contact 58 has reached sta-
tionary contact bz, the engagement of said con-
tacts resylts in the clpsing of the following <ir-
cuit: negative terminal of the main source, con-
ductor &1, conductor §2, contact 60 of relay Ra,
conductor 83, statlonary contact b2, movable con-
tact 58, conductor 64, contact T0 of rclay I, coil
of relay G arranged in braking sub-sectlon S:
and positive terminal. Relay G, thus energized,
sets in section, In a well known manner, the brak-
ing shoe control motor (not shown) in section S1
so as to side-track said shoe and accordingly the
car is not braked In section S:. Simultaneously,
the energizing of relay G causes contact 54 to be
broken, thereby deenergizing the coil 52 of relay
T1 s0 that movable contacts 58, 58’ are stopped.
When the car leaves treadle Qi, contact 65 is
closed, thus completing the following circuit:
negative terminal of battery 51, conductor K6,
group of stationary contacts 5¢', movable contact
o0’, conductor &1, contact €5, coil I, contact 89
of relay T, coil 82 of relay T, and positive ter-
minal of battery 5. Then, in known manner,
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coll §2 picks up its armature 5T, which breaks the
energizing circult of coil 52, by engaging movable
contact finger 89, so that armature 57 is dropped,
thus releasing movable contact finger 69 which
again completes the energlzing circult and so on:
accordingly movable contacts 58, 56’ are rotated
step by step until they come back to thelir original
position, as above set forth in connection with
the speed detecting means E.

Assuming now that the car travels fast enough
to leave treadle O before movable contact 58
reaches the first stationary contect in group 59,
which is now connected to the negative terminal
of the source of electrical energy (. e. in the
case considered, stationary contact bz) the above
traced energizing circult for the coil 82 of relay
T: i1s broken at contact 50 so that movable con-
tacts 86, 58’ are stopped. Relay Gh has not been
energized, so that the braking shoe has remained
on the track and is engaged by the car, thus
braking it through scetion S1. The movable con-
tacts 58, 08’ are restored to their original posi-
tion as hereinbefore described. Provision {5 made
for preventing a temporary closing of the energiz-
ing circuit of relay Gi while movable contacts
‘' 58, 58’ are being returned to their origina! posi-
tlon from taking place or for rendering it in-
operative with respect to the braking device. In
this connection, as shown on Fig. 3, during the
return movement of contacts 58, 58’, the circuit
including the negative terminal of the maln
source, conductor 61, conductor 82, contact 60 of
relay Ra, conductor 63, statlonary contact be of
group 69, movable contact 58, conductor 64, con-
tact 18 of relay I, coll of relay Gi, and the posi-
tive terminal of the main source, is broken at
contact T8 because relay I Is energized, its coll
being inserted in the energizing clrcult of the
coll 52 of relay T: when the latter operates to
returm the movable contacts 58, 58’ to thelr
original position.

When, due to the action of the speed detecting
means E, relay R: 1s substituted for relay Ra as
above described, stationary contact b1 is con-
nected to the negative terminal of the main
source of electrical energy. If, on the contrary
relay Ra Is substituted for relay Rs, the stationary
contact connected to the negative terminal of the
main source 1s ba.

The operation of the other braking sections is
similar to that of sections S; and need not be
explained.

In the modification of Fig. 4, wherein the same
references are applied to members already shown
on Flg. 3, conductor {3 {broken at [80 between
Figs. 1 and 3) 1s connected to the contact 49 of
relay Rn, while another conductor 213 connects
sald contact with the coil 233 of relay T, said coil
being connected with the positive terminal of
the main source of electrical enerzgy. Similarly,
conductor I8 (broken at 101 between Figs, 2 and
4) Is connected with the positive terminal of the
source through the contact 14 of relay Ri, con-
ductor 218 and the cofll 231 of relay Ta.

Relay T operates, through its armature 234
attached to a pawl 238, a ratchet wheel 236 se-
cured to a shaft carrying three movable contacts
r, 2, . Relay Tz is similarly constructed and
1s llkewise capable of rotating three movable con-
tacts ¥, ¥’, ¥’!. The movable contacts are adapted
to engage statlonary contacts which are Inter-
connected In the following manner: statlonary
contact | in the group By associated with relay Tz
is connected with stationary contact 14p in the
group Bx assoclated with relay Ti, stationary
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contact 2 in group By with stationary contact

24+p In group Bx and, generally speaking, sta-
tlonary contact n In group By with stationary
contact n4f in Bx; in the specific example p is
equal to 5. On the contrary, stationary contact
n in group B’x {whatever be the specific value of
n) is connected with statlonary contacts n4-p in
group B’y (p belng in this instance equal to §)
and finally statlonary contact m in group B''x

1s connected with statlonary contact n in

group B’y

Movable contacts o, ’ angd z’* are directly con-
nected to the positive terminal of the main
source of electrical energy while movable con-
tacts ¥, ¥’ and ¥'* are connected to the negative
terminal thereof through the coils of relays Zi,
Zz and I respectively. The armature 238 of relay
Z) is adapted to drive a shaft 239 in the direction
of arrow Fa, through its pawl lever 237 and a
ratchet wheel 238; similarly, the armature 240
of relay Zz Is adapted fo turn the same in the
direction of arrow Fv. Upon shaft 239 is keyed a
movable contact 222 analogous to contact 22
shown on Fig. 3 and two positlons of which are
shown by the drawing one in solid lines and the
other in dotted lines. Relays Ri, Rz, Rn are now
connected to successive statlonary contacts
adapted to be operatively engaged by movable
contact 222. When elther relay Z. or relay Za
recelves an energlzing impulse, movable contact
222 Is rotated to engage the next following sta-
tionary contact in the direction of arrow Fa or
arrow Fbv respectively. The operation is as fol-
lows:

Assuming that, as explained with reference to
Figs. 2 and 3, an electrical lmpulse is received In
the coll 233 of relay T from the speed detecting
means E through conductor 18, the armature 234
is picked up and movable contacts x, »* and x’’
are moved in the direction of the arrow a distance
equal to the interval between two successive sta-
tlonarx contacts, Should an impulse he received
in the coil 231 of relay 'T:, then movable contacts
¥, ¥’ and ¢’’ are moved In the same direction and
the same distance.

Assuming now that movable contacts z, ' and
’" have been brought ahead of movable contacts
¥, ¥ and "’ a distance corresponding to flve
suecessive stationary contacts, for instance if
¥, ¥" and y’* are in the positions shown by solid
lines while x, 2’ and x’’ are in the positions
shown by dotted lines (i. e. if T1 has received five
Impulses while Ta has received none) the coil
of relay Zi is energized by a circuit including the
positive terminal of the main source, movable
contact x, conductor 242, movable contact ¥, the
coil of relay Z, and the negative terminal of the
main source; thereby relay Z; picks up its arma-
tures and, on the other hand, the following stick
circuit it closed; positive terminal of the main
source, contact 243 of relay I, conductor 244, con-
tacts 248 and 246 of relay Zi, the coil of relay
Z1, and the negative terminal of the source, On
the other hand, armature 236 is picked up and
rotates ratchet wheel 238 one step forward In the
direction of arrow Fa and movable contact 222
passes from the position shown in dotted lnes
to the position shown in solid lines, so as to
engage the next statlonary contact in group a,
@3 ... an. Furthermore, the energlzing of relay
Z1 has caused contacts 247, 249 to be closed. A
circuit including the negative terminal of the
main source, contacts 241, 248, contact 249 of
relay Ta and the positive terminal it then closed,
and relay Tz is energized to cause movable con-
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tacts v, ¥, ¥’ to advance step by step until con-
tact '’ reach stationary contact 16 in group B’y
connected through conductor 250 with stationary
contact 18 in group B’ ‘x, which s now engaged by
movable contact £/, At this time, a circult in-
cluding the positlve terminal of the main source
of energy, movable contact z’*, conductor 238,
raovable contact ', the cofl of relay I and the
negative terminal 1s closed; thus relay I is en-

ot

T2 receives from the speed detecting tneans, five
successive impulses whereby movable contact ¥
assumes the position shown in dotted lines, relay
Za receiveg an impulse and rotates shaft 239 in
the direction of arrow Fh.

The movable contacts z, ', '’ and v, ', ¥’
are restored to homologous or corresponding po-
sitions in the same manner as above described.

As to the remainder of the arrangement it is

ergized and cuts at 243 the stick circuit of relay 10 identlcal to that described with reference to Figs.

Z1; in view of the fact that contact 247, 248 is
broken and relay Z: 1s no longer energized, the
energizing circuit of relay Ta is broken.
Similarly, 1t will be seen that if the movable
contacts of relays T: and Ta are in the positions
shown In solid lines, and if the coll 231 of relay
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2. 3 and needs not be agaln explained.

The present applicatlon is a continuation of
my prior application Ser. No. 131,478, of March
17, 1938.

JEAN RABOURDIN.
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