2071796 El ectric Mtor-Driven Device - Actuating System and Mt hod of
ation Thereof The invention relates generally to an electric -notor-

d?'gﬁn devi ce actuating systemand to.a nethod of operation thereof, and

' k specifically to an operating ‘'nethod for an electric nntor-i&LzﬁE

br -actuating system nore 5 particularly for rail vehicles, # 7r9§
controllable electric notor at least indirectly tensions a spring

accwrlul ator and retains it . in the tensioned condition to keep a brake open,
the electric notor being at nost dedenergized to initiate the braking
stroke,  whereafter the expanding 2 10 spring accunul ator acts on tensile
or conpression neans to close the brake by applying the brake shoes. In
prior art systens of the kind above specified, the problem of automatic

sl ack adjustnent of the brake shoes has 25 been solved nechanically (see
for exanple German Patent 15 Specification No. 25 12 786 and Sw ss Pat ent
Speci fication No. 612 134). Spring accurul ators of the kind above '
speci fied are basi cgigétgggmoﬁ:&gzp_ &K @En dgq;!et\_}g Specification No. 15 84

136. It is an objec t he 20 nmechani cal sl ack

adj ust er, W€l t Enk| 3P5EehCaBlie tRIICEE Yperat i RiedWbky and requires

Mai nt enances Oy & Wear-1TEE Erectrrc

3

The invention relates generally to an electric motor-~
driven device actuating system and to a method of operation
thereof, and more specifically to an operating method for an
electric motor-driven brake-actuating system, more

S particularly for rail vehicles, whgrein a controllable
electric mofor at least indifectly tensions a spring
accumulator and retains it in the tensioned cdndition to keep
a brake open, the electric motor being at most de-energized
to initiate the braking stroke, whereafter the expanding

10 spring éccumulator acts on tensile or compression means to
close the brake by applying the brake shoes.

In prior art systems of the kind above specified, the
problem of automatic slack adjustment of the brake shoes has
been solved mechanically (see for example German Patent

15 Specification No. 25 12 786 and Swisé Patent Specification
No. 612 134). Spring accumulators of the kind above
specified are'basically known from German Patent Specification
No. 15 84 136.

It is an object of this ‘invention to replace the

20 mechanical slack adjuster, which is liable to wear, expensive,




‘stroke an el dulkiyx and mequires AHA

I nvention is to produce highly sensitive steady slack adjustnent, due to
h¥e absence of» any -oecha- 5 nical adjusting inpulses, while maintaining t
ake pressure unaltered. According to one aspect of the invention, there
i s provided a method of operating an elgetric-notor-driven device-actuating
system wherein controliable electric T apparatus including an electric
mot O directly or indirectly tensions a spring accurmul ator and retains it
in the ten- sioned condition to keep the device in an open condi tion,
wherein on initial operation of the systemat the be a wor ki ng
UL S e Geganiog of g vk ng
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sl ack adjuster which requires no mai ntenance. Another object of the (ééz)

for acting tw&m-ﬁﬁm@ |sggsﬁmapmqrmmoumuoibabhet elebtrievi ce to

be act uat ed dur| n @)((ﬂpa,nm or}%@; s%‘g %igé#ij_g? arﬁgggyl(?},_g%c CQ&%&PBL&

resul tantl® ric contro cu t 1nc
an adjustabl&ehsmonsvﬂnspr1ng accumulator and retains lt in the ten-

sioned condition to keep the device in an open condition,
wherein on initial operation of the system at the beginning
of a working stroke an electric current is connected to the

15 electric motor to reduce the force of the spring accumulator
which latter actuates the device and wherein, in accordance
with wear of the device, the voltage applied to the electric
motor is reduced_ffom a maximum value with no wear to a
minimum value with maximum wear, the voltage being measured

20 and controlled in such a way that the highest resultant

' force of the spring accumulator as reduced by the electric
motor remains substantially constant but controlled.

Aécording to a second aspect of the invention,_there is

provided an electric-motor-driven device-actuating sYstem

25 for carrying out the method of the first aspect comprising a
spring accumulator,'an_electric motor for tensioning the
spring .accumulator through a coupling and for acting through
said coupling to apply a counter force to the device to be
actuated during expansion of said spring accumulator which

m 30 applies a resultant force to said device, and an electric

control circuit including an adjustable device which is



tage to be devel oped dependent on the anmpbunt of expansion  and extent
gar of the device, which voltage is .applied to the notgr sosthat the

er 5 force devel oped by such notor reduces the said applied resul tant
force at |east at the end of the working stroke to a predetermned force .
which is substantially constant i T3e- pendently of wear of the device tq‘Ja

actuated. A preferred enbodinment illustrating the operation and 10
construction of a systemin accordance with the invention wll now be’
explained in greater detail, with reference to the drawi ngs, in which:-

Figure hu&mﬁdx:ﬂslys@ijtmtemodmnmg heatdnekpansion of &he ac- .
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spring &hwuramennt of EXpansiontand 9?‘%§§Er@be8E€ ofr she gs¥Wirelease path

al ong t%i@iﬁr@ﬂﬁgétw %1%%@@1’16%@&0%% that! kReNBBAAke#hi ch takes
place in an el ectrica
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10 construction of a system in accordance. with the invention
will now be explained in greater'detail, with reference to
the drawings, in which:- - -
Figure 1 is a cross section showing the construction of
an electric-motbr-driven.brake—actuating system with its
15 main mechanical and electrical parts; |
Figure 2 shows the force-path characteristic of a
spring accumulator and the constant pressure brake stroke
and release path along the characteristic as the brake shoes
wear, in the manner which takes place in an electrically
. 20 controlled braking and release operatlon performed by the
system of Figure 1; and ' '
'Figure 3 shows the practical assembly of the two -
potentiometers which are rotated by a rear free shaft end of
the motor via a step-down transmission.
25 8 Figure 1 shows an electric motor 1, preferably a d.c.
. series-wound electric motor of, for example, 24 volts
operating voltage. The shaft of the motor is connected to a
ball-and-screwthread drive coupling 2, 3 comprising a screw-
threaded spiﬁdle 2 and a nut 3. The nut 3 is accomodated
30 positively and non-rotatably in a spring




. 3
30 positively and non-rotatably in a spring - -4- abutnent disc 4 which ig§/#/
extended as a push-and-pull tube 7 carrying a lug 8 connected to a brake
| i nkage (shown. di agranmatically at 19.to a reduced scal e), whose brake
shoes 20 can act on a brake disc 21 (shown 5 diagranmatically) nounted on
a spindle 22. The push- and-pull tube 7 constitutes a tensile or
copression means which is forced out of a casing 6 by a spring 23 abutting
t he™di sc 4. As against this, the notqr,_ 1 conpresses the spring 23 via the
- bal | -and-screwt hread drive coupling 2, é 10 and pul|s the push-and-pul
tube 7 back ipto the casing 6. The spring accumul ator has the general
reference 5. In Figure 2 the spring travel S=0 designates the position of

the spring accypilabak Aisk 25989 cho ilsheFRHIEAasC A REIGHHAHPUIL t he
starting position shown.in 15 Figure 1. In this position of the spring

accumul ator 5 thgebrakarghaey 20 lage 8 Sopaeted I nothwrake ilsirdege

energi zed, and the solenoid brake 18 incorporated in the notor or attached
to its shaft igsaeenhgidiedranthatrieaditys athd 9sid ry rechwed aaxle § rdmse
expandi ng, since the ball- 20 and- screwthread drive coupling 2, 3 is
prevent ed frombrakeat ishgelsy 20heagolastoion & dkakes Had gl offhdve not or 1.
Sliders 11 and 12 of two potentioneters 9 and 10, nanely a first

pot enti onet &r @iageammeddeed Lyot @eUNFAS @n B SRIELR 3% s IBRRIPUSE™ shown

insolidlines in Figure 1 25 for the starﬂrg%4m§ition of new prake shoes
20. - A and-pull tube 7 constitutes a t ile or compression means

which is forced out of a casing 6 by a spring 23 abutting
the disc 4. As against this} the motor 1 compresses the
spring 23 via the ball-énd-screwthread drive coupling 2, 3

10 and pulls the push-and-pull tube 7 back into the casing 6.
The spring accumulator has the general reference 5.

In Figure 2 the spring travel S=0 designates the
position of-the‘spring accumulator 5 stressed to the
maximum, corresponding to the starting position shown in

15 Figure 1. In this position of the spring accumulator 5
the brake shoes 20 are released, the motor 1 is de-
energized, and the solenoid brake 18 incbrporated in the -
motor or attached to its shaft is energized and prevents
the spring accumulator 5 from expanding, since the ball-

20 and- screwthread drive.couplinq 2, 3 is prevented from
rotating by the solenoid brake 18 acting on the motor 1.

Sliders 11 and 12 of two potentiometers 9 and 10,
namely a.first potentiometer 9 and a second potentiometer
10, are at this level, as shown in solid lines in Figure 1

25 for the starting position of new brake shoes 20. A



- b: eatstone bridge forned by the two potentioneters 9 and 10 is baIénceJ}
vNd L he sliders, 11, 12. The vol tage between feed box input termnals K °
and [erf] is zero, and for this reason the nmotor 1 is switched off via a
control 5 systemin the feed box 14, while the solenoid brake 18 is :
swi t ched on. The brake 20 is rel eased and the vehicle (not shown) is able-
to travel. =~ To initiate a braking stroke, the feed box 14 receives an . |
electric braking inpulse via termnalferr] which lifts the sol enoid brake= .
10 18 of the notor 1. The spring 23 then forces the spring abutnent 4. .
and tube 7 outwards, since the ball-and- screwthréad drive coupling 2, 3,
and the rotor of the notor 1 is no |longer prevented by the brake from

rotating andwHeagskohel BRedge! e ralddaid dHAMSIo %oﬁ%}ﬁ%é&t{%cér'?mﬁcﬁgyt ment

4 and tube 7 due to the frictiont.ess nature of the b ead
drive coupling. iShbalpniced st weet sd idergyr e 1l) 1ent raime the sldder 11 of
the first potentioneter 9; the voltage EB at the first potentioneter 9 is
reduced propbetiwesal fgetioboke ipPutt tarelinafl st e, srd ngzlaimltz“ara, dnequal to
the braking stroke Bw. The braking voltage EB (Figure“) is applied via a
hi ghly resi sEPHethdsi seasonsthe meteirndl 9 ewitaifedarmptid iercdb: 051
conventiopal construction. The resistor 25 16 has such a high resistance
that in pPacB¥8E®Mt 1gokkendeed box 14, while the solenoid brake 18 is
switched on. The'brake 20 is released and the vehicle
{not shown)'is_able to travel. To initiate a braking
stroke, the feed box 14 receives an electric braking
impulse via terminal Ky, which lifts the solenoid brake
10 18 of the motor 1. The 5pring 23 then forces the spring
abutment 4 and tube 7 outwards, since the ball-and-
screwthread drive coupling 2, 3, and the rotor of the
@otor 1 is no longer prevented by the brake from rotating
and does not impede the outward travel of the spring
15 abutment 4 and tube 7 due to the frictionless nature of the
ball-and-screwthread drive coupling.
‘The spring abutment 4 (Figure 1)'entrains the slider

11 of the first potentiometer 9; the voltage E_. at the

B
first potentiometer 9 is reduced proportionally to the
20 travel of the spring abutment. 4, equal to the braking
stroke By-
The braking wvoltage Eg (Figure 1) is applied via a

highly resistive resistor 16 to terminals Kgr Ko of an

6
amplifier 15 of conventional construction. The resistor

25 16 has such a high resistance that in practice it does not



F . ' :
-6- disturb the balancing of the bridge circuit ‘9, 10 of |ower resistance.
Fromthe output-termnals [err] of the anplifier 15 the notor 1 has applie
toit viathe feed-box 14 a 5 direct voltage proportional to the voltage E
and B. develops during the braking stroke S = Bwf 10 mm (Figures 1 and 2)
a t.orque which is converted via the ball-and- screwthread drive coupling 2,
3 into a force counteracting the force of the spring accunmul ator 5. As
can Pbe seen in 10 Figure 2, thereforergthe force acting outwardly on the
lug 8 is reduced from[err] = 450 daN by the voltage EB, which drops at the
first potentionmeter 9 from for exanple, 8 volts to 6 volts, to [err] 20Q
daN. For the better understanding of Figure 2 it nust be 15 stated that the
| ef t-hand P ordigstebatbet halanghhghafidtEB brddget eizcuitolrell@t of: i.e.
[err]= 200 daN bel ow P1-is achieved by EB =6 volts, PE= 200 daN bel ow Pn+l
is achi eved byl&Ber. pegisbanceand 20 [err] = 200 daN below [err] is
achieved by EB = 1 volt. ‘Accordingly, the aiceleration and retarding._
val ues for the brakeFEPRokBer @HEPRtCEREMARRLSY B rpKacPic dhey afpd te

usabl e travel of the spring_ accumulator 5; this is

feature. 25 15 tne RBEOR junasoSBBIRRAnEONdtt e Sb5 Eoo ol be
pointed out, ag,wiLl 8L32.8¢ B¥BL8LRSHRLT 48! dhl UBL%ale £ ana

develops during the braking stroke S = Bwof 10 mm (Figures 1

and 2) a torque which is converted via the ball-and-

screwthread drive coupling 2, 3 intd a force counteracrting

the force of the spring accumulator 5. As can be seen in
10 Figure 2, therefore, the force acting outwérdly on the lug 8

is reduced from P, = 450 daN by the voltage Ege which drops

at the first potentiometer 9 from, for example, 8 volts tb

_6 volts, to Py = 200, daNn.

For the better understanding of Figure 2 it must be

15 stated that the left-hand P ordinate and the right-hand

E., ordinate are correlated:

B
i.e. Py = 200 daN below P, is achieved by E; = 6 volts,
PE = 200 daN below Pn+l is achieved by EB'=_2’2 volts
and
20 P = 200 daN below P__. is achieved by E, = 1 volt.

Accordingly, the acceleration and retarding. values
for the brake stroke remain constant over practically the
whole usable travel of the spring accumulator 5; this is
a very important feature. |

25 Since Figure 2 contains no time scale, it should be



bel ow, that the decrease from[err] PE-1 - PEnust not extend linearly wth

the braking stroke [err] in tine. Figure 2 nerely shows the decrease 5

- braking force to the closure pressurePE after the conpl etionsof "t he :
aki ng stroke. The sane observation applies for the change-from/|[err]or
] to[err] -1. The torque of the notor 1 controlled by EB also 10 has a

favourabl e i nfl uence on the speed of the braking stroke - i.e. the sprinqai
accunul ator 5 does not operate abruptly, but noves at a controlled speed, 4
i.e. as a rule softly, into the braking position. By suitable -
construction of the circuit of the anplifier 15 the speed 15 can be

adapted to any requirenent, for exanple, to nsuit differing waggon wei ghts.

The anplifigsidbelasudn agddivilianal seopiet @kpNa ifREDEN dedia X HBYSin-2 speed
nonitoring and swi tching-off systemas disclosed in Gernan  Patent .
Speci fi catibalde, £RaB9th8ldedbeawki dfhom%cltes Pﬁ:f fort ,e. W @EB after
conpletion of the braking stroke - i1.e., arter the br ake sho 20 have been
appli ed wi tRg200-dBN mndtt hetvekitend Rdpesrdyped.th thee bratkdmgl is then
de-energi zed, its associated sol enoid brake 18 al so remai ns de-energized -

i . e. unappl $EECke Bg 28 himesul t Fignse 2haerelivcishows $het idesareasdth the

br ake applied, the higher braking.force P or P  (Figure 2) becones
operative. % PRakKpRIK oggetSObEhFeFéQ§§H? PreseyE® @@(%ﬁ%QQuﬁh%es via the

term nal [Qéé$piggiégpgksghélLigkingss%roke. The same observation
applies for the change-from P1 to PO or Pn+1 to Pn or
PE to PE -1.
The torque of the motor 1 controlled by Eg also
10 has a favourable influence on the speed of the braking
stroke - i.e. the spring accumulator 5 does not operate
abruptly, but moves at a controlled speed, i.e. as a
rule softly, in?o the braking position. By suitable
construction of the circuit of the amplifier 15 the speed
15 can be adapted to any requirement, for example, to suit
differing waggon weights.
The amplifier 15 has an additional monitoring member,
for example, a speed monitoring and switching-off system
as disclosed in German Patent Specification No. 22 09 001,
20 which switches off thg voltage:EB after COmplgtion of the
braking stroké - i.e., after the brake shoes 20 have been
applied with 200 daN and the vehicle has stopped. The
motor 1 is then de-energized:; its associated solenoid
brake 18.also remains de-energized - i.e. unapplied. As

25 a result, when the vehicle is stationary with the brake



volts and noves-the spring abutnment 4 ard tube 7 back into its starting
position, i e..fromPl to [err] or from[err] (Figure 2).  On conpletion
of this stroke, the two potentioneters 9 and 10 (Figure 1) are then 10
agai n' bal anced; the notor 1 is therefore switched off by the control
sygtemin the feed box 14 and the sol enoid brake 18 is switched on. The
veh e is then again free to travel. Argther possibility which should be
mentioned is that 15 by neans of suitable control inpulses it is possible
to alter the 'braking force at choice between PE = 200 daN and P1 (Figure 2)
with the brake shoes 2 on or applied, by controlling the voltage EB applied
to the notor lapplwedp &hantighes! brakinphifoneea®s QrvatP {he Eprdure 20
accunul ator brake according to the invention can be used not only as a

saf ety and bl obecogebr aperasdveat the sane tinpme also as a control and

ener gency brake. In view of the operation explained hereinpefore, it is

easy to understand t A& ZhEoRELKE HEalk® Hfod odiedsedyyj e ferd i it
correspondence with wear, the slider, 1 f the f.irst ~9--.potenti ometer 9
noves | over -andeFr&VERe Vet Fg‘leniq'?jnﬂé‘r‘?‘tj}e aFEHPRHES he i derP P of the
second potentio- er 10 hy. t sane di stance.. en t br | S5 i a

rel eased, tRe W‘?é é"t BEewW?éggg?’ies SR aal arf(?eld'enso\/\r}'?%s fH‘é’u]i cﬁ%%@lﬁrﬁﬁ% :
amount of wear o 1i 8e b 23PN LMY vel YPSHANS Ybutment 4 ard

tube 7 back into its starting position, i.e. from P, to

' Py OF from P4 to P (Figure 2). On cpmpletion of this
stroke, the two potentiometers 9 and 10 (Figure 1) are then
10 again balanced; the motor 1 is therefore switched off by
" the control system in the feed box 14 and the solenoid
brake 18 is switched on. The vehicle is then again free
to travel. )
Another possibility which should be mentioned is that
15 by méans of suitéble control impulses it is possible to
altér the braking force at choice between PE = 200 daN
and P1 (Figure 2) with the brake shoes 2 on or applied,
by controlliné the voltage EB applied to the motor 1
between 6 and 8 volts. This means that the spring
20 accumulator_braké according to the invention can be used
not oﬁly as a safety and blocking brake, but at the same
time also as a control and émergehcy brake. In view of
the operation explained hereinbefqre, it is easy to

understand the automatic brake shoe slack adjustment:

25 in correspondeﬁce with wear, the'slider 11 of the first



clarification, Figure 2 shows a central position [err] : Pn+l and t'he* Y i
sgg position [err] in which the brake shoes 20 nust be renewed and the

cgnid .potentionmeter 10 10 readjusted to the [err] positiQp Figure 1

in chain lines only the position [err] and[err]' with the associated
p05|t|ons of the sliders 11 and 12. During the life of the brake shoes,
therefore, the braking stroke [err]is displaced on the spindle 2, mhlch
means that the notor 1 nust produce its $axi num power with new br ake shoésf}
10, whereafter such power steadily declines. In another advantageous
variant of the invention, onIy a fixed resistor is used instead of the

second 20 otentlo f er The sl jder nd en rai ni ng menber 13 are
.el i mi nat ed. P 'giﬁﬁ ?ﬁft%ﬁﬁ???ﬁr$P¥FW% @sYbﬁe %?lﬁﬁ%gﬁﬂPﬁnﬁ fixed

Sbotnent 4 Lr.‘i%%ge" S o PREFT ???'¥he“rﬂ$§c§a§n§8%ﬁa?mm e
iilll 0t he 25. ot erreqm r,ﬁp @[&erg ejfgég,?%é Safe@;g%tlr ??52@ QQs are '

r et ai ned, spring trav I's covered with

& constant operalididd Gnd Giidat fHOUSHIAGE 19T EReAT bhDENSREI merelecl i nes
fromPO to P This feature enables the arrangenment accordi-ng tc 5t

i nvention t@ beuusad yMEy tHet SidugE a6E Updhat or 1 Def OEhéh§p§Lﬁ§UéBu§ﬁ\€nt
openi ng of doors and gates if a constant |ow closing pressure i's required
in order, for exatwps emtlierinjure persons or parts of the body which

For clarification, Figure 2 shows a central position

P_: P

n’ Pn+1 and the end position Pp: PE-1 in which the brake

shoes 20 must be renewed and the second potentiometer 10
10 readjusted to the P, position. Figure 1 shows in chain
lines only the positiop P,y Pn+1 and Py with the
associated positions of the sliders 11 and 12.
" During the life of the brake shoes, therefore, the
braking stroke éw is displaced on the spindle 2,-which
15 means that the motor 1 must producé its maximum power
with new bréke shoes 10, whereafter sﬁch_power steadily
- declines, |
In another advantageOus variant of the invention,
.only a fixed resistor is used instead of the second
20 potentiometer 10. The slider.12 and entraining member 13
are eliminated. The slider 11 then forms a Wheatstone
bridge with a fixed opposite bridge point, which bridge is
balanced only when the spring abutment 4.mqves.back into
its top position PO‘ 'This_means that, while all the

25 other required open and closed loop control operations are



resol ution of .tthe potentioneters 9 and 10, (Figure 3), in conbination with
t he constancy -of the anplifier 15, determ nes the sensitivity of response
to brake shoe wear. = Tests have shown that the sensitivity of response
neets practical demands with the use of 15 commercially avail able parts.
th r advant ageous use to which the invention can be applied is enabled
tai ning the second potentio- neter 10, but elimnating the entraining
nenber 13, so that the second potentioneter 10 can be disposed in a 20
spatially distant feed box. Wth the position of the slider 12 controlled
fo vary at choice, the travel [err] would be alterable, and a.nmani pul ator

or gripper can be 0 gé;;d meVﬁE}/i %@%@Eﬁa@@ﬂ §eY?£§afl=_sss gh¥eys éepl y

the sane force,* EES ternmn I's.al so possible to

use a non-lineat, &éfé& w1ttP°$%ﬁ@%@ﬂlﬁei‘@tﬁhé%oiéé por,ca1epBubhneae! y

t hrough. a non- I|near alteration of EB. For the sake of Enpleteness It
shoul d al so be fE&éEfﬁk(&ﬁetéﬁﬁlm@saeaﬂlﬂésthﬁoﬁopﬁntoougters 9 and 10, 5
el ectronic position-indicating nmeans with a conventi onal “out put si gnal
range of, for exanpl eThis 2fea¥ureasnbkbleasecthef arhangemenst| asgotrdiangf tche
nanlpulator system al ready processes these signals. Finally, it should al so
be nentionedst heite aisveptiad towbetusednvithohhe7spaangearavonpacared in

the trans- m ssion.between a shaft portion driving the slider 11
for the closure and opening of doors and gates if a

are liable to be jamred in the doors or gates. 10 The capacity of <§§D

constant low closing pressuré is required in order, for
example, not to injure persons oOr pafts of the'body which
are liable to be jammed in the doors or gates.

10 The capacity of resolution of the pofentiometefs 9
and 10, (Figure 3), in combination with the constancy of
the amplifier 15; determines the sensitivity of response
to brake shoe wear. .Tests have shown that the sensitivity
of respénse meets practical demands with the use of

15 commercially available parté.

Another advantageous use to which the invention can
be applied is enabled by retaining the second potentio-
meter 10, but eliminating the entraining member 13, so
that the second pdtentiometer 10 can be disposed in a

20 spatially distant feed box. . With the position of the
slider 12 controi;ed to vary at choice, the travel Bwj
would be alterable, ahd a manipulator or gripper can be
openéd to varying extents aﬁd nevertheless always apply
the same force, also determinable by EB

25 . It is also possible to use a non-linear first



-_(ngure 3) and a rear shaft end of the notor 1. -12- Cainms 1. A
.net hod :of operating an electric-notor-driven device- actuating system

henein control | abl e el ectric apparatus.5 including an electric mot or
Loh

i ni

sioned con- dition to keep the device in an open condition, wherein on
ial operation of the systemat the beginning of a working stroke an

electric current is connected to the dyelectric notor to reduce the force:

tly or indirectly tensions a spring accunmul ator and retains it in thel

1

of the spring accurmul ator which latter actuates the device and wherein, in:

accordance wth wear of the device, the voltage applied to the electric
motor is reduced froma maxi numvalue with no wear to a mninmumvalue wth
maxi mum wear pottien tidretger I$eitw atezstirette 1fomeel somt+l bhéedlyn such a way

t hat the highest resuftant- force of the spring accunul ator as reduced by
the el ectri c timriowghr mmbummmlmﬁq’tmsvﬁnlﬁ but controlled. 2. An
operating nethod according to claim1 wherein the said resultant force of
the spring accunul@pﬁ'Qhetﬂﬂ*QNﬁf(ﬂOWRi%#ﬁ%£$%at}ﬁgsé@ﬁbﬂeai§°aHFustabIe
to required val ues by neans of, contr nals to control nmeans for the
mtor. 3. RS, s APERAR P oS e?*a?%&ora?tera. ) 3nghePei n to

achi eve a greg ter ri ng _accunul at o force t han ai-d resu
sy it R

substantléllf &5&%&? %ﬁ?lQQfl %?ttﬁﬁtW?%ﬂﬁanF i 8?938ﬂ%é8f§&,_4.
D ot g UL (AR Dl 8 1 2o SURHILT 0967 RAY LU gEVice 1o @
used if the control system of the manipulator system
~already procésses these signals.
Finally, it should also be mentioned that a step-
10 down transmission 17 can be incorporated in the trans-

mission between a shaft portion driving the slider 11

(Figure 3) and a rear shaft end of the motor 1.
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expéﬁsion of the spring accumul ator during a working stroke to apply brak
shoes, and wher-ein a constant braking force 30 is always naintai ned when ~
t he brake shoes are being applied, independently of wear of the brake
shoes. 5. A nmet hod according to claim4 as appendant to claim3 wherein =+
the said greater force is achieved mheuﬂg_braked conponent is stationary as
y

cdﬁﬁg;ed with the said substan- 35 tial constant force obtai ned when the
bra

d conponent is -13- still not yet stationary. 6. An
~electric-notor-driven device-actuating systemfor carrying out the method
of claim1, claim2 or claim3, conprising a spring accunul ator, an
el ectric not @ldHRS5 tensioning the spring accunul ator through a coupling
and for acting through said coupling to apply a counter force to the device

to be-actuated durj ' f _saj ' - mul at i | j

2 resurtant fhrce BReEhes dob: fesrafihd, 38 elfeRE T onBkoR A s dRARGE"Y
an adj ust abl eaglewa ting Osydten, i shevebnacoohrbylabjlesedectyicngpparatus
expansi on gf t {%&gﬁ&gﬂ%&t8{eéerfé%stafvaiiaee%&gﬁge 3&1&&%@&3%_ %ﬁ%&;&%

on the anpln pansion and extent of wear of~t evi ce, Wwhich vol tage
i s applied toats$primg oacewnahatornhand ogataingoiteinekbrofensienedc $oR0Y or

reduces the sgjdigRPtdereds £REUAévIEe! @hCRNAbPEAELNALLHBA ,eRleeinh®n
wor ki ng stroke to,a predeterm ned force ich_1s ub%gantlally %onstant

i nde- pendentigitialeoperrtinR ot Fhe F¥Shem,at khgyPeginnipg of a

el ectri c- not oo ki NG Nsbroke- ant ebéctyisyetierehtr isaconnegtedt toheheet hod

according, ho éiaj y hav&ggtg reduce the force of the spring accumulator

ectri¢ mot
which latter actuates the device and wherein, in accordance
with wear of the device, the voltage applied to the electric

motor is reduced from a maximum value with no wear to a
minimum value wi;h maximum wear, the voltage being measured

15 and controlled in such a way that the highest resultant
force of the spring accumulator as reduced by the electric
motor remains substantially constant but controlled.

2. 'An operating method according to claim 1 wherein the
said resultant force of the spring accumulator at the end of

20 an actuating stroke is adjustable to required values by
means of control signals to control means for the motor.

3. An operating method according to claim 1 or claim 2
wherein to achieve a greater spring accumulator force than,
the said resultant substantially constant fdrce, the elec-

25 tric motor is disconnected.

.4. - A method according to claim 1, claim 2 or claim 3,
wherein the device is a brake hgving a linkage acted upon by
expansion of the spring accumul ator during a working stroke
to apply brake shoes, and wherein a constant braking force

30 is always maintained when the brake shoes are being applied,
independently of wear of the brake shoes. _
5. A method according to claim 4 as appendant to claim 3
wherein the said greater force is achieved when a braked
component is stationary as compared with the said substan-

'35 tially constant force obtained when the braked component is

NN
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20 spring accunul ator brake cylinder and a controllable ele- ctric notor,

fy\neans of which, with the interposition of a transm ssion device, for

\pl e a screwt hr ead/ bal | coupl i ng device, the spring accumul ator "can be
ioned to retain the brake open and expand when the notor is

je-¢gnergi zed, 25 thereby to act vifglensile or conpression neans to close _
the brake by the application of its brake shoes; .and wherein the torque of 4.
the motor can be controlled dowmn to stoppage, the |inear novenent of the
tensile or conpression neans, for exanple a push/pull tube associated wth

t he scremﬁpqead/ 30 baII %$I|ng drive, being transmttable to a slider of
a first 3%t of the first potentioneter entraining via
an entrﬂ.nlngnnaﬁnntniurmbtatﬁdrﬁvens@eondeﬁacbuatmngtsysaémefoa

predet elyy tq_ggt ENC er&{%g‘( et SHE I@gaﬁﬁcﬁgréfaﬁ dgaérbggglﬁxgeeded and

t he two pot toget her_ wt ers formng 4 Weatstone
bri dge €ompnisingya spring accumulatg;, an ele°§E1¢mﬁP§ﬁrmE€ﬁ bal anced

delt I vselrj fi:ef’hsi&ﬁ&ig Lﬂ{e ﬁk&g rwc@&iupétébgtnﬁéeghaadcé u&gnanan fek a
ol der GREUNY SHEHHBM, ML | SHHREIS .FO LESBAY 81 EAUBKETc SREFSI FRALEE 5
W, tdevdrie didibey actdeted aduging éxpansfon of syddespadagrdoceg-to claim
ot o Bl A6 A ARENY Y Elnd SaR0TELRLLY 37 RALAL A LEAT BRA [T
unit. len@lectnist gonkrek d¢ugcmotcira¢hudlm anyadnnsﬁabépedexnpe
10 which is automatically adjusted during said expansion of the
accumulator to cauée a voltage to be developed dependent on
the amount of-expansion and extent of wear of the device,
which voltage is applied to the motor so that the counter
force developed by such motor reduces the said applied
15 resultant force at least at the end of the working stroke to
a predetermined force which is substantially constant inde-
pendently of wear of the device to be actuated.
7. An electric-motor-driven brake-actuating system for
carrying out the method according to claim 4, having a
20 spring accumulator brake cylinder and a controllable ele-
ctric motor, by means of which, with the interposition of a
' transmission device, for example a screwthread/ball coupling
device, the spring accumulator can be tensioned to retain
the brake open and expand when the motor is de-energized,

25 thereby to act via tensile or compression means to close the
brake by'the application of its brake shoes, and wherein the
torque of the motor can be controlled down to stoppage, the
linear movement of the ténsile.orycbmpression means, for
example a push/pull tube associated with the screwthread/

30 ball coupling drive,'being transmittable to a slider of a
first potentiometer, the slider of the first potentiometer
entraining'via an ent:aininglmembér the slider_of a second

' potentiometer'after a predetermined expansion of the spring
accumulator has been exceeded, and the two potentiometers

35 together with their sliders forming a Wheatstone bridge

WU
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tHEFE?b, wherein the second potentioneter is replaced by a fixed resistor
of the sane si.ze with a fixed connection point, the first potentioneter
the fixed resistor, form ng a Wieatstone bridge bal anced between the fir
15 potentioneter slider and the fixed connecting point. 11. A system
according to claim7 or any clai mappepgant thereto, wherein the notor
bl'ocki ng brake i's a sol enoid brake which can be controlled in the opening
di*mettion by an electric operating signal, the notor having applied
thereto, 20 sinultaneously of with delay, a voltage which at the start is
equal to or whiwh when batancededebpeecrsi agsighadgforngwischiAgeblifeods t he
brake strokeg.y S ugh. ease i n.vol _bei tyroll able
linearly oref%gg%%géga%%é %?%ﬁggiﬁgﬁs?iﬁgag @ﬁﬁ% i§%$QF§$Qe§§ﬁ%§é, by neans
of the slide}eof B5systenmi ageopdingittonclaim 712 whemeinothef sypdent pig an
el ectri c- nDlghe UsddERd ISYLERL idRbtaE | BEnSHal 88 ukBe@abhiiCEbAtrd1ial! at
vehi cl e brake,. substanti al | s herej nbefore dés¢ribed with reference to

t he accoﬁ%aﬁ?*%@'d?gﬁv?ﬁﬁfa ng mempber| BRiRg OM3t5Pddr i ven

devi ce-actueéti ng Aysystemi acpordingl 86 alasiml 8yekwhekeihr gke, sagbagantial |y

The text of BreetuEBReter s thble  ELELCRERa ERLEAT B ER TRAT DO EBIRLS:
appl i cants driemetkerigpdsisi preferebhy dbapasedainew amskemastvakiingh are

difficult tqémerol dRELOriginal typescript containing these amendnents nay

be inspected on the prem ses of _the Patent O fice )
10 10. A system according to claim 7 or any claim appendant

thereto, wherein the second potentiometer is replaced by a
fixed resistor of the same size with a fixed connection

point, the first potentiometer and the fixed resistor
forming a Wheatstone bridge'balanced between the first

15 - potentiometer slider and the fixed connecting point,
11. A system according to claim 7 or any claim appendant
thereto, wherein the motor blocking brake is a solenoid
brake which can be controlled in the opening direction by an
electric operating signal, the motor having applied thereto,

20 simultaneously or with delay, a voltage which at the start
is egual to or lower than the normal operating voltage and
is reducible as the brake stroke increases, such decrease in
voltage being controllabie-linearly or in accordance with a
non-linear function, for example, by means of the slider of

25 the first potentiometer. '
12, A method of operating an electric-motor-driven device-
actuating'system,'in particular a rail vehicle brake, '
substantially as hereinbefore described with reference to
the accompanying drawings. . _

30 13. An electric-motor-driven device-actuating system, in
particular a rail vehicle brake, substantially as herein-
before described with reference to the accompanying drawings.

The text of the specification bhas been reprodused by photocopying the applicants original
typescript. It nay contain a few amendments which are difficult to read. The oxiginal
typescript containing these smemdments may be inspected on the premises of the Patent Office
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