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16:Claims.
This- invention: relates- generally to fault-indi-
cating apparatus or testing systems- for- the pur-

pose-of indicating the position of & movable-mem-

ber-or the failure of a movable member to reach
& prescribed: position, and more particularly to
such apparatus or systems forindicating whether
a movable member-is in a firstor-second position
to-which: it is; adapted to be moved by actuating
means- in response to a frst-or second control op-
eration, or any failure of-first-or-second actuating
means-to effect the movement: of 2 movable mem-
ber-to & first or-a second:position in rasponse to 2
first or a second control operation respectively.

The invention is- particularly-applicable to tape
perforators-or other kinds of teleprinter appa-
ratus-where each of a group of movable members
inr the form of mechanical links is demgnaued to
be moved to a ﬁrst or: perforatmg position on the
energisation by-a ﬁrst control operation of first
actuating means in the form of:an electromagnet
individual to that link- and to- a second pesition
on the energisation by a seeond-control operation
of seeond actuating:meang in the form of another
electromagnet. It is-usually of importanee with
such apparatus that-whenevey-the energisation: of
one of the electromagnets fails: to. producse the
appropriate movement of thelink; the fault should
be indieated in some way; for example a warning
signal might be originated and/or the apparatys
automatically stopped: working for- the fault to
be cleared.

The invention: also has appleation: to- relays of
the kind: in which a contact-operating armature
is designed to be moved to one position on the en-
ergisation of a relay-coil by a first control opera-
tion and restored: to its original position by eravity
or-a spring when as the result of: a second control
operation the energisation has ceased: Ava)*_l it
may be of importance to indicate whenever the
energisation of the eoil fails to produce the appro-
priate movement of the ar mature or whenever the
armature fails to restore afterwards.

The- invention has of course ether applications
ofa character similar-to those outlined in the pre-
ceding paragraphs.

An object of the present invention is to. provide
improved fault-indicating apparatus: for the pur-
pose-stated.

A further object of the invention is-to provide
a simple form of rapid fault finding: or testing
system for a plurality of movable members or a
plurality of operations which is-responsive to the
occurrence. of a fault in any one of saui movahle
members-or- operations.

In accordance with: the present invention ap-
paratus for indicating the position-of a member
movable under the influence of. an. actuating
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means comprises an electrical circuit including an
1mpedance _energising meang for sa1d 1mpedance,
switching means dependent on. the pos1t1on of
sajd’ movable member to vary the potent1a1 dif
ference between two pomts of sa1d 1mpedance and
indicating means responsive to the said vanatlon
of potential difference.

More specificaliy, in accqrdance with-the pres-
ent. mventmn fault-mdlcatmg apparatus for the
purpose of 1nd1catmg any fa11ure of first or sec—
ond actuat;mg means to eﬂ:‘ect the movement of a
movable member to'a ﬁrst or, a second p051t1on in
response to a first or a second control operatwon
respectively, comprises an electrlcal circuit includ-
ing an impedance connected between a first: and
a second point and: having an intermediate tap-
ping, switching means including a, movab‘e cornitact
adapted to engage- ﬁrst or second: fixed contacts
connected: respectlvely to tappmgs on saxd 1mped-
ance located between sa1d 1ntermed1ate tappmg
and-said first point and between sa1d 1ntermed1ate
tappmg and said second polnt a lmkage for caus-
ing said: movable contact to engage sa1d ﬁrst ﬁxed
contact or said:second: fixed contact, acco d'ng as
said movable member is in sald ﬁ;rst or sald ‘second
position as the case may be, energising' means for
causing each of said- control operatmns to set up
a3, potential d1fference betw, sald movable con-
tact' and said first oint or said: second pomt .as
the case may be, and- 1nd1cat1ng means responsive
to the potential difference set up, between said
movable contact and said’ intermediate tappmg
should-said: movable contact not e inengagement
with said first fixed: contact or sald second ﬁxed
contact in response to’ said: -first operatmn or sald
second: operation as the case may- be,

Where either of said: actuating means-includes
an electrical component arranged to be energised
in response to. the appropriate one.of said control
operations, said: energising means in. respect of
this control opseration may ecompnise. electrical
connections. jeining.said movahle contact: and. the
appropriate one of:said. points to: suitable. points
in the engrgising cn‘cuat of- that component.;

In the case whe 3

Vldual thereto, and the mdlcatlng means may
comprise an electromc circuit common to.all the
said testing circuits and responsive tq, the, QceyE=
rence of a_“fault” potentlal at 2 given poini, in
any one of sald testmg c1rcu;ts

The 1nvent1on will now be descnbed by way, of
example as apphed to a ﬁve-umt code tape per-
forator of: the teleprmter type using double cur-
rent operatlon In sueh a perforator each code
group-of holes-to be perforated is determined by
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the movement, i. e. the setting, to a first or per-
forating position (from the position occupied at
the previous setting or from some intermediate
or neutral position) of the appropriate ones of
five movable members or mechanical links con-
trolling the operation of the perforating pins, the
movement of each link being effected by the
energisation in response to a first conftrol op-
eration of first actuating means in the form of a
first electromagnet individual to that link; at the
same time each of the remaining links i. e. those
pertaining to the perforating pins which are non-
operative for the particular signal being recorded,
is moved to a second or non-perforating posi-
tion by the energisation in response to a second
control operation of second actuating means in
the form of a second electromagnet individual
to that link. After all the electromagnets ap-
propriate to the required group of holes have
been energised an additional electromagnet is
energised to effect the actuation of the punca-
ing apparatus, for example to release a motor
drive or to operate a punching solenoid, thereby
causing the tape to be perforated in accordance
with that group.

Such apparatus, however carefully designed, is
liable to faulty operation of the setting electro-
magnets for the perforating pins, the energisa-
tion of a magnet in response to the appropriate
control operation not being followed by the ap-
propriate movement of the link individual to it
when such a fault occurs during a setting op-
eration—when any link required for the per-
forating operation does not move to its first po-
sition or when any of the non-perforating links
does not move to its second position (to ensure
its not making a perforation)—it is desirable to
stop the apparatus or at least give some warn-
ing signal before the perforating operation is

carried out. An example of a fault finding sys-

tem according to the invention, and suitable for
use in such an application, will now be described
in more detail with reference to the accompany-
ing drawings, wherein:

Fig. 1 is a schematic circuit diagram of one
embodiment of the invention;

Fig. 2 shows part of the diagram of Fig. 1 with
the switches operated under fault conditions;

Fig. 3 is a schematic diagram of another em-
bodiment of the invention;

Fig. 4 represents a schematic circuit diagram
of a modification of Fig. 3; and

Fig. 5 is a schematic diagram of a fault in-
dicator system, slightly modified with respect to
that in Fig. 1 in combination with one form of
tape perforator mechanism.

Referring now to Fig. 1, which illustrates
schematically the principle of the fault indicat-
ing system the two field windings 18 and {1 of
a pair of electromagnets are connected in se-
ries between first and second points {2 and 13,
the common point {4 of the two windings being
earthed. Across points 12 and {3 is connected
a resistor I8 having an intermediate tapping 18§,
which for conveniences is near the center of the
resistor though this is not essential. A single
pole changeover switch 17 has its movable con-
tact 18 connected fo common point i4, i. e. to
earth. One of the two fixed contacts (9 of the
switeh is connected to a tapping 28 on the re-
sistor between tapping 16 and the first point i2;
the other fixed contact 21 is connected to a tap-
ping 22 on the resistor between tapping 16 and
second point (3, these fixed contacts {9 and 21
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are therefore referred to as the first and the
second fixed contacts respectively.

A link 28, which, in the case of a tape perfora-
tor testing system, may form part of the per-
forator pin selection mechanism, is associated
with the field windings 19, |{ of the electromag-
nets, for example it may form part of a commen
armature of both electromagnets, such that it
is moved to a first position 24 or a second posi-
tion 25 according to which of the field windings
18 or {1 respectively is energised. The movable
contact 18 of the switeh {7 is associated with
the link 22 in such a manner that when the link
is in its first position 24, the movable contact
18 engages the first fixed contact 19 and when
the link is in its second position 25, the contact
18 engages the second fixed contact 21. When
the link is in an intermediate or neutral posi-
tion (as illustrated by full lines in the figure)
contact 18 engages neither of the fixed contacts
19 and 2i. The connection between the link 23
and the movable contact 18 may take various
forms and is shown diagrammatically in the
drawing as a parallel linkage 45. The link may
however be designed to carry movable contact
{8 itself, the mechanical coupling bstween the
link and the contact being then a direct one.

Windings 10 and {1 are energised by a suit-
able source, for example a battery 26 the posi-
tive pole of which is earthed and the negative
pole connected to a movable contact 27 of
another single pole changeover switch 28 the
fixed contacts 28 and 38 of which are connected
to first point 12 and second point 13 respective-
ly. By causing contact 27 to engage contact 29
or 30, winding 18 or winding i is energised, as
the case may be. These are the first and second
centrol operations, respectively.

With the arrangement so far described, it will
be seen thai whenever the first control operation
has been performed to energise winding {8, and
movable contact 18 of switch 17 is in engagement
with contact 19, that part of resistor {5 which
contains tapping 16 is unenergised and so this
tapping is at earth potential. The only part of
resistor 15 that is energised is that between tap-
ping 20 and first point (2, this part of the re-
sistor being included in a circuit in parallel with
the energised winding 8. The rest of the re-
sistor has the earth potential of common point
{4, to which it is connected by way of second
point {3 and winding 11.

When however, while winding 10 is energised,
movable contact {8 is in engagement with fixed
contact 21, as shown in Fig. 2, owing to the link
23 being in its second position 25, that part of
resistor {8 which contains tapping {4 is ener-
gised, since it is now included in the circuit in
parallel with the ensrgised winding (6. Simi-
larly if contact 18 is in engagement with neither
of the fixed contacts {9 and 2{ when winding
10 is energised; the parallel circuit including
tapping (6 is in this case completed by way of
second point 13 and winding ti{. In either case
tapping 16 has a negative potential, the said po-
tential being more negative in the second case
than in the first.

Similarly whenever the second control oper-
ation is performed so that winding {{ of the
second electromagnet is energised; if movable
contact 18 is in engagement with fixed contact
21, tapping 16 is at earth potential; otherwise
tapping 16 has a negative potential. A testing
circuit as above described ig individual to eac
of a plurality of links such as 23. :



5

Tapping (& is: connected: to. the. cathode. of a
diode valve &l. The anode.of this valve:is: conr
nected: to the anodes of the.corresponding: diodes
32. to. 35 associated: with. the -testing cireuits of
the other-links and:to.the.anode.of a sixth diode
38; the calhode. of which. is. connected. to. a. ter-
minal point: 7. ‘The potential: of this. point: 3T
is.normgally. negative but:is raised: to earth.poten-
tial, for example by eperation of: normally. open
contacts 45. when the operation. of the punch
mofor or other power source of the. perforator
is: reauired: ab the end-of ‘each link-setting, proc~
ess. The.anodes. of: the.diodes are.also connected
to the control: grig: ofr 2 triode valve.28; in the
anode circuit. of which: is connected: the. field
winding. 88 of- the electromagnet that: controls
the. motor or other power source (not: shown).
The cathode of valve 38 is.earthed: and the. con-
trol grid is connected: to. the cathode by way of
g resistor 40. ‘

In describing the operation, it is.first. assumeq
that the apparatus is. functioning correctly, that
each link is in an intermediate position midway
hetween its first and second positions: with mov-
able contact 18 of each switch {7 similarly mid-
way between the first and second fixed: contacts
18- and 21, and that movable contact 21 of each
switch 28 is midway between. fixed contacts 29
and 39. The condition of each.link and the as-
sociated- apparatus is.thus. as shown in Fig. 1.
As all the windings are unenergised sll. the. in~
termediate tappings. I8 are at earth potential.
Terminal 3%, and hence the cathode of dicde 38,
are however at a sufficiently negative. potential
to hold triode 38 cut off and so prevent the oper-.
afion of the perforating mechanism,

Suppose now it is desired: to.perforate a. groun
of holes in accordance with the code, and it is
assumed- that the first. control- operation, i. e.
closing switch contact 27 to contact.28, repre-
sents: the. perforating condition of the link 23,
and: the. second control operation, i, e, the re-
verse closure of the contact 21 represents the
non-perforating condition of link 23, The first
control operation—that is, operating each mov-
able contact 27 to fixed contact 29—is according-
ly performed in respect of the links 23 associated

with thoge holes, and accordingly each: wind-

ing: 10- of the. corresponding: electromagnets: is
energised: As the apparatus is functioning.cor-
rectly, each of those links is. moved:to its first
position 24, therehy: closing the corresponding
contact 18 to its fixed contact, 19, with the.re-
sult that the- corresponding: intermediate: tap-
pings. 16 remain at earth potential.:

It: will be appreciated.that-in. each case-there
will be a brief interval between the time-when
winding 18 is-energised and the-time when:the
link has. moved sufficiently. to. transfer contact
{8.to contact 19 ang that during this interval
tapping (6 has the negative. potential otherwise.
associated. with incorreet: functioning. of the ap-
paratus. This fransitery effect; can: however be
ignored.

Simultaneously the second control. operation=—
that is, operating movable- contact- 2T to. fixed:
contact 38—is performed in: respect of the non-
perforating links, and accordingly- the: corre-
sponding windings {{ are energised. As; again;
the .apparatus. is funectioning- correctly, each- of
these links moves to its-seecond iposition- 25, theren
by -operating .the.corresponding mowable contact
i8. to: engage fixed: contact- 2f, with the resuls
that the. corresponding mtermed:ate conta.cts 6;
remain.ag earth, potential, The: transitory -effect:
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referredi to. in the: preceding: paragrephy may
again be ignared;

Consequently, after all: five condrol: operations
have. heen: performed; the: eathodes - afr all; five
diodes 31; to, 38 are: at -earth patential so that
when the cathode.of diode: 35 is raised; to. earth
botential- by operation of contaet;set 45 triode
38: becomes. conductive; winding: 39.ig; energised;
the motor perfgra,tmg mechamsm\ aperates; and
the: tape is perforated: in accordance. with: the
code group. v

Suppose nowthat the apparatus is funetioning
incorrectly. and- that when the.control operations
are: performed one.of the:links.required for-the
perforating operation, fails: to move; to. its; first
position. The, fault condition. thus arises. in
which, movable: contact. 8 eontrolled. by. this.link
is not, in. engagement with. its,fixed contact, 18
in response-to the.first contro}l operation. The

corresponding intermediate tapping: 1§ is; thus
given a negative potential, which potential, Saps
plied as it is to the cathode of- one:of: the. dmdes
31 to 35, maintaing. triode 3%, cut. off even- after
the.cathode of diode-36 has-heen raised to, earth
potential. The coil- 38 remains unenergized, the
punch. mechanism therefore: doss, nof operate,
and. remains. unoperated; until-. the. faull i
cleared.
. The punch mechanisty. is; similagly. prevented
irom operating: if one.of the links: fails. toxmeove
to- the non-perforating position after the.second
control eperation: has- been performed:.

To summarize: Eaeh. “settmg;” operation-causes
one of the electiromagnets of: each; link- to; be
energized—the: first-electromagnet- 10 s
of-each link. required. for-the: perfox:atmg operaz-
tion, the second. electromagnet~ A i, ©
of each of the qther links—and SS €8¢ ]
moves to the appropriate. position the:- punch
mechanism does not. operate:

After-each required- graup hasbeen:perforated
all five links are automatically: refurned: to: the
neutral position by resetting- meehanism:, ot
shown) -prior to- the next: setting  operation:
Alternatively, each link may- remain: in- its; firgh
or second position; as the-case may;be; until-the
next setting opezatlon each link then moves:di=
rect from its previous-first -or-seecond: poesition:to
the new one, or-remains, where: it: is. if it; is:re=
quired:to be in-the same-posit asibefore. The
neutral position is: thus. never: oceupied: by any
link - statically, except, of -course; in;error: '

The . existence of a negative potential: ony: any
of the. intermediate: tappings; may: be: employed
to operate some-alarm: deviee; such: as a, warning
lamp- instead of or-in .addition to preventing the
operating. of the punch- meehanism: Also, coil
39 may be arranged. to operate, through: nor=
mally. open- contacts 88; a neen: tube: indieator
cireuit consisting-of tube-8fand series resistor:82:
supplied- by the transformer: 83;

Fig. 4 shows-a fault: finding:or testing system
similar in- principle -to-that:shewn in.Fig:1; but
slightly - modified" in- minor: respect: applied ' ta
one-form of tape punching: mechanism: of the
teleprinter- type.

In this, diagram which - is; purely: schematics
only: those parts of the-tape  punching- mech-.
anism are- shown which are necessary:for illusw
trating the principle of:-the. fault:finding:system:
The: tape 54- passes- between. an: anvil: 8§-and:a
die-plate 56-and over a. guide:§7; and:is-fed: at
each punching - operation:. by: a: sprocket: 58 and
spring:pawl: §9. - TFhe: pawl: 59 is: securedito-one
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arm 60 of a three arm lever pivoted at 61, the
other arms of which constitute a punch hammer
82 and the armature 63 of a punch solenoid 64
respectively. The anvil block 55 is bored to re-
ceive a row of five punch pins 8% having restoring
springs 66. The parallel link mechanism re-
ferred to above with reference to Fig. 1 com-
prises a link 67 and the limb 68 of a T-lever
pivoted at 69, and the link 23 pivotally connected
at its ends to both of these members. A central
ferromagnetic portion of link 23 forms a common
armature passing through the solenoid windings
{0 and 1. The head 10 of each T-lever engages
a pivot link 1 carrying a pivoted distance piece
12 slidable within a horizontal guide 73, so that
according to the positions of the respective T-
levers, as set through the links 23 by the code
in use, the distance pieces 12 are either inserted
between punch hammer 62 and the respective
punch pins 85 or are withdrawn therefrom. The
lower part 74 of each T-lever iz arranged to
actuate the switch #7 which corresponds to that
in Fig. 1. The test circuit and the circuit con-
nections are practically the same as in Fig. 1.
The tube circuit is not reproduced in full, hut
the connections thereof are indicated by the
leads numbered 50, 51, 52 and 53 corresponding
to those appearing in Fig. 1. Also the solenoid
coils 10 and {1 are shown reversed in position as
compared with Fig. 1. The switches {7 and 28
are shown in the first of the control positions
namely with contact 27 closed to contact 29, and
contact I8 of switch {7 closed to contact 18. In
this embodiment the power for the punch opera-
tion is supplied by the punch solenoid 84 from
the battery 15 through the additional switch con-
tacts 76, which are closed by the relay coil 38 in
the anode circuit of the triode 38 each time that
a setting of the links 23 has been selected and
has been found to be correct by testing as ds-
scribed above with reference to Fig. 1. Alferna-
tively, in place of the punch solencid 64 and the
battery 15, motor operated mechanism may be
employed for operating the punch, in which case
the relay coil 39 and contacts 76 will be arranged
to operate clutch engaging mechanism for the
motor. B

In the above described embodiments each actu-
ating means includes an electrical component—
the field winding of the electromagnet—arranged
to be energized in response to the appropriate
control operation, so that the energising means
for causing each control operation to set up a
potential difference between the movable contact
and the first or second point as the case may bhe
simply consists of the battery 28 and connec-
tions joining the movable confact and these
points {o suifable points in the energising circuits
of these components. Where however a control
operation—ihe second, say—does not cause any
electrical component to be energised, arrange-
ments must be made so that as part of this con-
trol operation some source of supply, which may
for convenience be that used for the first con-
trol operation, is applied between the movable
contact and the second point. To illustrate this
a further embodiment of the invention will now
be described with reference to Fig. 3, in which
those components already described in connec-
tion with the embodiment of Fig. 1 are given
the same references, and those components that
differ somewhat from but correspond to compo-
nents already described are given the same ref-
erences modified by the addition of the index I.
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An electromagnetic relay includes a winding
t0! which when energised displaces a contact-
controlling armature 23! against the force of
spring 41 to a first position 24! indicated by the
arrow; this spring restores the armature (there-
by restoring the contacts controlled by it) to a
second position as soon as winding 10! ceases fo
be energised. This second position of the arma-~
ture is that illustrated in Fig. 3. The winding
10! is connected between first point 12 and point
I4 of a test circuit similar to that already de-
seribed. It is assumed that the relay includes
among its switching units a single pole change~
over switch 17; movable confact {8 of this switch
is shown in Fig. 3 as engaging second fixed con-
tact 21 since the controlling armature 23! is
shown in its second position. The arrangement
is otherwise similar to that of Fig, 1 except that
there is no winding or other electrical component
connected directly between point {4 and second
point {3, and that tapping {6 is connected to
earth by way of a suitable elsctromagnetic in-
dicating device 42—for example having a flag
43 adapted to be released by an armature 44.

The first control operaticn consists as before
in causing rovable contact 27 of switch 28
to engage fixed contact 29, thereby energising
winding {61, The second control operation,
however, consists not in causing the energisa-
tion of some componeni connected directly be-
tween points i3 and 14 but in disengaging con-
tact 27 from fized contact 29 and causing it to
engage for a short period the other fixed contact
30 before returning to the neutral position shown
in Fig. 3.

The operation of the equipment is similar to
that of the embodiment first described as far as
the frst operation is concerned. When it is
desired to energise the relay, contact 27 is caused
to engage contact 29. If the apparatus is func-
vioning correctly, armature 23! moves to its first
vosition 24!, thereby changing over contact I8
of switch {7 to fixed contact {8. Consequently
intermediate point 18, lying in the unenergised
portion of resistor {5 to the righi of point 20,
remains af earth potential and indieating de-
vice 42 does not operate. Should however the
relay not be functioning correctly and the arma-
ture does not move sufficiently to cause contact
18 to engage fixed contact 19, intermediate tap-
ping 16 acquires a negative potential and the
indicator 42 operates to give warning.

It will be seen that, as with the first described
embodiment, there will be a short period between
the energisation of winding 10! and the engage-
ment of contact i§ with contact {9, during which
tapping {6 has a negative potential. But, as
before, this transition effect can be ignored. If
indicator 42 tends to respond to such a brief
excitation it may he fitted with a slug or other
delay device to prevent this.

After the relay has functioned correctly and
it is desired to cause it to restore, the second
control operation is performed by changing over
contact 21 of switch 28 to fixed contact 30, If
then the relay restores sufficiently for contact {8
to change over to contact 21, tapping 18 remains
in an unenergised part of resistor 15 to the
left of point 22 and so retains its earth potential
(apart from another possible transitory fall to a
negative potential during the time taken for
contact 18 to move from {9 to 2¢). If on the
other hand the relay does not restore sufficiently
for contact (8 to engage contact 21, tapping 6
lies in an energised part of the resistor and ac-
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-quires :2' megative potential; the -return .cireuit
1o earth from tapping 22 is icompleted by way
of the rest .of the. resistor, first point 42 and
winding 402 :if -contact 18 is not sengaging either
«of the fixed contacts: or, if :contact 18 ‘has
remained :in engagement with contact 18, (for
example .owing o the armature ‘sticking in the
operated position) the return o earth from
tapping 22 is completed by ‘way «of tapping 29
and contacts (8.and #8. In the former .case of
faulty operation the potential of 18 is more
negative than in the latter.case due to the .addi-
tional woltage .drop from 'point 14. Tn -either
case ‘the indicator 42 operates.

It is desirable ‘that moving contact 27 re-
'stores to neutral after each second -operation,
for -otherwise there would ‘be wasteful -energisa-~
tion of a part of resistor 1§ .even though the
relay had restored correctly, In this -example
the closure .of contact 27 40 contact 20 ‘may be
a test operation to determine ‘whether the link
23! has restored, as it should do, '‘when contact
is broken between 27 and 29.

The apparatus may also be used where neither

actuating means includes an eleetrical ‘compo-

nent, and accordingly there are no windings or
-other components connected directly bhetween
points 12, I3 and 14. The movable member,
whatever its form, is linked as before io the

movable contact of the changeover switch and :

the apparatus acts in response to ‘the ‘eontrol
operations in a wery similar manner to the ac-
tion of the apparatus of Fig. 3 in response to the
second -control operation. Fig. 5 .illustrates a
fault finding or testing system operating in this
manner. ‘The cireuit elements of ‘the circuit syS-
tem here illustrated corresponds to those in igs.
land 2 except-that the coils 10 and 141 are omitted
and the link 23 is adapted to be shifted from

the position 24 to 25 and viee versa ‘by ‘mechani- *

cal -or other means not shown in the drawing,
and is linked to the ‘movable contact 18 of
switch 17 and the movable contact 271.0f switch
28, The contacts 18 and 2T are shown in the
same positions as in Fig. 3, and ‘the leads 52
and ‘53 are assumed to be ‘connected to the tube
cireuit as shown in 'Fig. 1. Tn operation, the
contaet 27 of switch 28 is moved to its first posi-

tion i. e. fixed contact 29 at the same time as

link 22 is moved to its first position 24. If con-
tact {8 engages fixed contact 19 the circuit is
completed through that part of the resistor -15
lying between the point [2-and the tapping 20 so
that the point (6 is-at earth potential. 1§, due to
faulty operation contact 18 does not close 'to
contact 13, but makes contact with the fixed
contact 21, or remains between -the two end
bositions, a circuit is made through that part
of the resistor containing the tapping I8, which
thereby acquires a negative potential, which ap-
bears at the cathode of the respective diode of
the respective test -circuit and thereby -gives a
warning signal and prevents operation of the
triode 88. Similarly, if either switch 28 or switeh
{7 fails to operate. in the :désired manner the
tube circuit is. rendered inoperative and the
warning signal is given.

The above deseribed embodiments are for il-
lustrative purposes only-and admit of wide varia-
tions within the scope of the invention. In par-
ticular the details of the circuitry may be con-
siderably ‘modified—for example other “compo-
between the first and second points—and the
‘varicus polarities-stated above ‘may be reversed
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10
if desired. “Where ‘it is desired o -operafte ‘the ‘ap-
‘paratus by -A. C. rather than D, -C., suitable im-
pedances may be substituted for the ‘resistor «con-
nected between the first-and second poinits.

I.claim:

1. Fault indicating apparatus for indicating
-any failureof a movable ‘memiber to reach ‘@ pre-
‘scribed position in responseto's control-operation,
comprising an electrical ‘test circuit ‘ineluding an
impedance connected between first -and second
‘points of said eircuit, an energising ‘source for
said impedance, two tapping points ‘on 'said -im-
‘pedance, switching means actuated by said mov-
able member to close a :circuit ‘through one of
said tapping points ‘when the ‘movable ‘member
is’in the prescribed control ‘position -and thereby
to -establish :a mo-<fault botential difference ‘be-
tween said #tapping ‘points, and to -close 3 cireyit
through ancther:pointof sa3id ‘impedance thereby
establishing a fault potential -difference between
said first mentioned tapping points when *the
movable member is in any other ‘position.

2. Fault ‘indicating apparatus for ‘indicating
any failure of & movable member to reach a pre-
seribed ‘position ‘in response to a control opera-
tion, comprising an electrieal test cireuit inelud-
ing ‘an impedance connected between first and
second points of said eircuit, an-energising source
for said impedance, two ‘tapping ‘points on said
Impedance, switching means responsive to ‘the
bosition assumed by said movable ‘member ‘hav-
ing one contact making position in ‘which-an‘ener-
gising circuit for a portion of said -impedance ‘is
completed through one of said tapping points

> giving rise to a no-fault potential -difference ‘be-

tween said tapping points upon completion of the
control operation, whilst any other position of
said switching means gives Tise to a fault po-
tential difference ‘between 'said tapping points,
and indicating means responsive to 'said potential
difference,

3. Pault indicating apparatus for indicating
any failure of a movable member to reach a pre-
scribed position in response to a-control operation,
comprising -an -€lectrical test cireuit including an
impedance connected ‘between first and said sec=
ond points of said cireuit, -an energising ‘source
for said impedance, two tapping points-on said
impedance, switching means actuated by said
movable member to complete an energizing ¢éir-
cuitthrough different portions of said impedance,
according to whether the switching means reaches
or does not reach g contact-closing :position -cor-
responding to the preseribed pogition of the mov-
able member, so ‘as to vary ‘the potential differ-
ence between said tapping points, and indicating
apparatus responsive to said change of potential
difference,

4. Fault indicating apparatus according ‘to
claim 3 wherein the ‘movable member ‘is dinked
to said switching means having a first position
corresponding to the prescribed position -of ‘the
movable member -and -causing the establishment
of a first potential .difference between the said
boints, ang the said switching means has at least
one-other position corresponding to failure of the
movable member to reach the-preseribed :position;
said other switch position -causing the establish-
ment of a.second potential difference ‘between the
said points.

5. Fault indicating apparatus -according  to
claim 3, wherein the.switching means has o first
contact making position corresponding to -a first
botential at an intermediate point .of said im-
pedance ‘between said tapping points, & .second
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contact making position corresponding to a dif-
ferent potential at said point and a further non-
contact making position corresponding to a fur-
ther potential at said point.

6. Fault indicating apparatus according to
claim 3, including g first switching means linked
to the movable member and controlling the po-
tential difference between said two tapping points
of said impedance according to the position of
the movable member, and a second switching
means controlling the energisation of the imped-
ance, said second switching means taking part in
the control operation in response to which the
movable member is actuated.

7. Pault indicating apparatus according to
claim 6, including actuating means for the mov-
able member comprising an electromagnetic com-
ponent connected in said test circuit said com-
ponent being energised by the energising source
for the impedance by operation of said second
switching means.

8. Fault indicating apparatus according to
claim 7, wherein the movable member has two
positions corresponding to two closed positions
of the first switching means and is adapted to be
moved to the first position by energisation of said
electromagnetic component and to be restored to
the second position by mechanical means.

9. Fault indicating means according to claim
7, wherein the movable member has twe positions
corresponding to two closed positions of the first
switching means and is adapted to he moved to
said positions by electromagnetic components in-
dividual thereto and energized alternately by cp-
eration of said second switching means info two
respective positions.

10. Fault indicating apparatus according to
claim 3, for indicating any fault in the movement
of a plurality of movable members comprising a
plurality of test circuits, one for each movabie
member, an electrical potential responsive means
connected to a tapping point of each impedance
of the individual test eircuits, and a further elec-
trical potential responsive means common to all
of said individual electrical potential responsive
means such that the existence of a fault potential
at any one of said tapping points retains said
common electrical potential responsive means in
one condition, whilst the absence of a fault po-
tential at all tapping points causes the said po-
tential responsive means to assume a second con-
dition.

11. Fault indicating apparatus according fto
claim 10 including a diode individual to each of
said test circuits and connected to said tapping
points, an electron tube circuit adapted to ini-
tiate a recording operation upon receipt of a
given potential upon the grid of the tube and a
common connection from each of said diodes to
the grid of the electron tube.

12. Fault indicating apparatus according to
claim 11 including a further diode connected to
said common connection and normally retained
at a potential preventing operation of said elec-
tron tube circuit irrespective of the potentials at
the tapping points, and means for applying a sec-
ond potential to said further diode to allow oper-
ation of said electron tube circuit after all of said
test circuit diodes have received potentials from
their respective tapping points in conformity with
a no-fault condition in each test circuit.

13. Fault indicating apparatus according to
claim 3 for a tape perforator of the teleprinter
type comprising a plurality of movable members
each having a test circuit, and a tape perforating
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member individual to each of said movable mem-
bers and wherein each movable member is
adapted to be set according to a code into a first
or second position corresponding fo the “per-
forating” or “non-perforating” condition of each
of said tape perforating members, a common
operating means for said tape perforating mem-
bers, and control means for said common operat-
ing means responsive to the existence of a no-
fault condition in the impedance of all of said
test circuits to initiate operation of the tape
perforating members, and responsive fo the ex-
istence of a fault condition in the impedance of
any one of said test circuits to prevent operation
of said tape perforating members.

14. Pault indicating apparatus according to
claim 13, wherein the common control means
comprises an electron tube circuit adapted to be
energised to initiate the perforating operation
upon receiving a given potential upon the grid
thereof and a plurality of diodes, one for each
test circuit connected between a common lead
to said grid and a respective tapping on the im-
pedance of their test circuits.

15. Fault-indicating apparatus for the purpose
of indicating any failure of first or second ac-
tuating means to effect the movement of a mov-
able member to a first or a second position in
response to a first or a second control operation,
as the case may be, comprising an electrical cir-
guit including an impedance connected between
s first and a second point and having an inter-
mediate tapping, switching means including a
movable contact adapted to engage first or second
fixed contacts connected respectively to tappings
on said impedance located between said inter-
mediate tapping and said first point and between
said intermediate tapping and said second point,
a mechanical linkage for causing said movable
contact to engage said first fixed contact or said
second fixed contact according as said movable
member is in said first or said second position as
the case may be, energising means for causing
each of said control operations to set up a po-
tential difference between said movable contact
and said first point or said second point as the
case may be, and indicating means responsive to
the potential difference set up between said mova-
ble contact and said intermediate tapping should
said movable contact not be in engagement with
said first fixed contact or said second fixed con-
tact in response to said first operation or said
second operation as the case may be.

16. Apparatus as claimed in claim 15 including
a second switching means performing the said
fArst and second control operations consisting in
applying energising potentials to said impedance
between the movable contact of the first switch-
ing means and the said first and second points
respectively, and wherein an electrical actuating
means for said movable member is ehergised by
the appropriate one of said control operations.

BRIAN GUY WELBY.
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