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16-Claims. (C1, 340-226) 

1 . 
This invention relates generally-to-fault-indi 

cating apparatus or testing systems: for the pur 
pose of indicating the position of a movable mena 
ber or the failure of a movable member to reach 
a prescribed position, and more particularly to 
such apparatus or systems for indicating whether 
a movable member is in a first or second position 
to which it is adapted to be naoved by actuating 
means in response to a first or second control-op 
eration, or any-failure of first of second actuating 
means to effect the movement of a movable men 
ber-to a first or a second position in response to a 
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 
in the form of mechanical links is designated to 
be moved to a first, or perforating position on the 
energisation by a first control operation of its 
actuating means in the form of an electro:nagnet 
individual to that link and to a second position 
on the energisation by a second-control operation 
of second actuating means in the form of another 
electromagnet. It is usually of importance with 
such apparatus that whenever-the energisation of 
one of the electromagnets fails: to. produce the 
appropriate movement of the link, the fault should 
be indicated in some way; for example a warning 
signal might be originated and/or-the apparatts 
automatically stopped working for the fault to 
be cleared. 
The invention also has application to relays of 

the kind in which a corataet-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 gravity 
or a spring when as the result of a second control 
operation the energisation has ceased. Again, it 
may be of importance to indicate whenever the 
energisation of the coil fails to produce the appro 
priate movement of the armature or whenever the 
armature fails to restore afterwards. 
The invention has of course other applications 

of a 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 said movable 
Erembers 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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2. 
means comprises an electrical circuit including an 
impedance, energising means for said impedance, 
switching means dependent on the position of 
said movable member to vary the potential dif. 
ference between two points of said impedance, and 
indicating means responsive to the said variation 
of potential difference. 
More specifically, in accordance with the prest 

ent invention fault-indicating apparatus for the 
purpose of indicating any failure of first or sec: 
ond actuating means to effect the movement of: 
movable member to a first or a second position in 
response to a first or a second control operation 
respectively, comprises an electrical circuit includ 
ing an impedance connected between a first and 
a second point and having an intermediate tap 
ping, switching means including amovable contact 
adapted to engage-first or second fixed contacts 
connected respectively to tappings on said imped 
ance located between said intermediate tapping 
and said first point and between said intermediate 
tapping and said secondpoint, a linkage for caus 
ing 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 potential difference between said movable con 
tact 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 
movable contact and said intermediate tapping 
should said movable contact not be in engagement 
with said first fixed contact or said second fixed 
contact in response to said first operation or said 
second: operation as the case may be. 
Where either: , of said actuating. naeans, includes 

an electrical component arranged to be energised 
in response to the appropriate one of said control 
operations, Said energising: Eneans in respect of 
this control operation may comprise. electrical 
connections.jQiqiag-Said, 129vable contact and the 
appropriate one Qf said, goints to: Suitable points 
in the energising circuit of that component. 

In the case where, a nugbee of Yaovable. In 
bers, are required to be tested sigmultaneousl: 

ic-circuit,common to all the 
d said testing circuits 

rence of a "fault” potential, at a given point, in 
any one of said testing circuits. 
The invention will now be described by way of 

example as applied to a five-unit code tape per 
forator of the teleprinter type, using double cur 
rent operation. In such 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 control 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 punce 
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 en 
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 and of 
a pair of electromagnets are connected in se 
ries between first and second points 2 and 3, 
the common point 4 of the two windings being 
earthed. Across points 2 and 3 is connected 
a resistor 5 having an intermediate tapping 6, 
which for conveniences is near the center of the 
resistor though this is not essential. A single 
pole changeover switch 7 has its movabie con 
tact f8 connected to common point 4, i. e. to 
earth. One of the two fixed contactS 9 of the 
switch is connected to a tapping 20 on the re 
sistor between tapping 6 and the first point 2; 
the other fixed contact 2 is connected to a tap 
ping 22 on the resistor between tapping 6 and 
second point 3, these fixed contacts 9 and 2 
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4. 
are therefore referred to as the first and the 
Second fixed contacts respectively. 
A link 23, 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 9, of the electromag 
nets, for example it may form part of a common 
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 

or respectively is energised. The movable 
contact 8 of the switch 7 is associated with 
the link 23 in such a manner that when the link 
is in its first position 24, the movable contact 
8 engages the first fixed contact 9 and when 
the link is in its second position 25, the contact 
8 engages the second fixed contact 2 . When 

the link is in an intermediate or neutral posi 
tion (as illustrated by full lines in the figure) 
contact 8 engages neither of the fixed contacts 
9 and 2. The connection between the link 23 
and the movable contact 8 may take various 
forms and is shown diagrammatically in the 
drawing as a parallel linkage 48. The link may 
however be designed to carry movable contact 
i8 itself, the mechanical coupling between the 
link and the contact being then a direct one. 
Windings 0 and 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 2 of 
another single pole changeover switch 28 the 
fixed contacts 23 and 30 of which are connected 
to first point 2 and second point 3 respective 

ily. By causing contact 27 to engage contact 29 
or 30, winding 0 or winding it is energised, as 
the case may be. These are the first and Second 
control operations, respectively. 
With the arrangement so far described, it will 

be seen that whenever the first control operation 
has been performed to energise winding 0, and 
movable contact 8 of switch T is in engagement 
with contact I9, that part of resistor f3 which 
contains tapping 6 is unenergised and so this 
tapping is at earth potential. The only part of 
resistor 5 that is energised is that between tap 
ping 26 and first point 2, this part of the re 
sistor being included in a circuit in parallel with 
the energised winding 0. The rest of the re 
sistor has the earth potential of common point 
f4, to which it is connected by Way of second 
point 3 and winding . 
When however, while winding is energised, 

movable contact 8 is in engagement. With fixed 
contact 2, as shown in Fig. 2, owing to the link 
23 being in its second position 25, that part of 
resistor 5 which contains tapping 8 is ener 
gised, since it is now included in the circuit in 
parallel with the energised winding G. Simi 
larly if contact 8 is in engagement with neither 
of the fixed contacts 9 and 2 When Winding 

is energised; the parallel circuit including 
tapping 6 is in this case completed by way of 
Second point 3 and winding . In either case 
tapping 6 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 novable 
contact 8 is in engagement with fixed contact 
2, tapping 6 is at earth potential; otherwise 
tapping 6 has a negative potential. A testing 
circuit as above described is individual to eac 
of a plurality of links such as 23. 
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Tapping G. is connected to the cathode of a 
diode valve 3. The anode of this. Walweis. Conr 
nected to the anodes of the corresponding, diodes 
32. to 35-associated with the testing circuits of 
the other links and to the anode, of a sixth diode 
36; the cathode of which is connected to, alter 
minal point, 3. The potential of this point: 3 
is normally negative, but is raised to earth potent 
tial, for example by operation of normally, open 
contacts 45, when the operation of the punch 
motor or other power Source of the perforator, 
is required at the end of each link-setting, proc 
ess. The anodes of the diodes are also connected 
to the control grid of a triode valve 38; in the 
anode circuit, of Which is connected the field 
Winding. 38 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 
a resistor 40. 

In describing the Operation, it is first assumed 
that the apparatus is functioning, correctly, that 
each link is in an intermediate position midway 
between its first and second positions with mov 
able contact 8 of each switch similarly, mid 
way between the first and second fixed contacts 
9 and 2 ?, and that movable contact. 27 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 all the in 
termediate tappings. 6 are at earth potential. 
Terminal 3., and hence the cathode of diode 36, 
are however at a sufficiently negative, potential 
to hold triode 38 cut off and so prevent the oper 
4tion of the perforating mechanism. 
Suppose now it is desired to perforate a group 

of holes in accordance with the code, and it is 
assumed that the first control operation, i. e. 
closing switch contact 2 to contact. 29, repre 
seats: the perforating condition of the link 23, 
and the second control operation, i. e., the re 
verse closure of the contact. 27 represents the 
non-perforating condition of link 23. The first 
control operation--that is, operating each mov 
able contact 2 to fixed contact 29-is according 
ly performed in respect of the links 23 associated 
with those holes, and accordingly, each wind 
ing to of the corresponding: electromagnets is 
energised: As the apparatus is functioning cor 
rectly, each of those links is... moved to its first 
position 24, thereby closing the corresponding 
contact. 8 to its fixed contact. 9, with the re 
sult that the corresponding intermediate tap 
pings. 6 remain at earth potential. 

It will be appreciated that in each case there 
will be a brief interval between the time, when 
winding gis energised and the time when the 
link has moved sufficiently to transfers contact 
8 to contact 9 and that during this interval 

tapping 6 has the negative potential otherwise. 
associated with incorrect functioning of the ap 
paratus. This transitory effect, can however be 
ignored. 

Simultaneously the second control. Operation 
that is, operating movable contact. 2 to fixed 
contact 39-is performed in respect of the non 
perforating links, and accordingly- the corre 
sponding windings i? are energised. As again; 
the apparatus. is functioning correctly, each of 
these links moves to its second position: 25, there 
by operating the corresponding movable contact 
8 to engage fixed contact. 2.f, with the result. 

that the corresponding internaediate contacts. 6 
remain.at, earth potential. The transitory effect 75 
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referred to in the preceding: paragraphy may 
again be ignored. 

Consequently, after all five control operations 
have been performed the Cathodes. of all five 
diodes 3 f to, 35 are: at earth potential So that 
when the cathode of diode 36 is raised to; earth 
potential by operation of contagt Set 45 tigde 
38, becomes conductive; Winding 39 is energised, 
themgtor perforating mechanisa operates and 
the tape is perforated; in accordance. With the 
code group. 
Suppose now...that the apparatus is functioning 

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 controlled by this link 
is not, in engagement With its fixed contact, 9 
in response to the first control operation. The 
corresponding intermediate tapping 16 is; thus 
given a negatiye. pptential, which potential ag. 
plied as it is to the Cathode of ashes of the diades 
3i to 35, maintains. tigde 3 cut off even after 
the Cathode of diode, 36 has been raised to earth 
potential. The coil.39, remains unenergized, the 
punch mechanism therefore does not operate; 
and remains, unoperated; until , the fault is 
cleared. 
The punch mechanis is. Sigilarly, prevented 

from Operating. if one of the links failstgrimove 
to the non-perforating position.after thes second 
control operation has been performed 
To Summarize: Each'setting operation causes 

One of the electroninaga.ets of each liik to be 
energized-the-first electromagnet in the case 
of each link, required: for the perforating: opera 
tion, the second electromagnets : in the gase 
of each of the other links-and-unless each link: 
noves to the appropriate position the purch 
mechanism does not operate; 

After each required-group has been; perforated 
all five links are automatically returned to the 
neutral position by resetting - mechanism; (not 
shown) prior to the next setting operation: 
Alternatively, each link may remainin, its; first 
or Second position, as ther case may; be until the 
next setting operation; each link then movesidi 
rect from its previous first or second positions to 
the new one, or remains where: it is...if it; is re 
quired to be in the same-position as before. The 
neutral position is thus never, occupied by any, 
link statically, except, of "courses in; error: 
The existence of a negative potential on any 

of the intermediate tappings may be:... employed 
to operate some-alarm device such as a warning 
lamp instead of or in addition to preventing the 
Operating of the punch mechanism: Also, coil 
39 may be arranged to operate, through nor 
mally open contacts 86; a neon, tube: indicator 
circuit consisting of tube-8, and series resistor -82. 
Supplied by the transformers 83 

Fig. 4 shows a fault findings or testing system 
similar in principle to that shown in Eigt, but 
slightly modified in minor; respect: applied to 
One form of tape punching: mechanism of the 
teleprinter type. 
In this, diagram. Which is purely. Schematic; 

Only those parts of the tape punching mech 
anism are shown which are: necessary; for illus 
trating the principle of the fault; finding system 
The tape 54 passes, between an, anvil: 55; and a 
die-plates 56 and over a guide. 57, and is fed at 
each punching : operation, by a sprocket: 583 and 
Sprigg: pawl 59. Thiepawl,59;is secredi to one 
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arm 60 of a three arm lever pivoted at 6, the 
other arms of which constitute a punch hanner 
62 and the armature 63 of a punch Solenoid 63 
respectively. The anvil block 55 is bored to re 
ceive a row of five punch pins 65 having restoring 
springs 66. The parallel link mechanism re 
ferred to above with reference to Fig. 1 Con 
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 
O and . The head 70 of each T-lever engages 

a pivot link carrying a pivoted distance piece 
2 slidable within a horizontal guide T3, 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 2 are either inserted 
between punch hammer 62 and the respective 
punch pins 65 or are withdrawn therefroin. The 
lower part 4 of each T-lever is arranged to 
actuate the switch 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, but 
the connections thereof are indicated by the 
leads numbered 50, 5, 52 and 53 corresponding 
to those appearing in Fig. 1. Also the solenoid 
coils O and 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 8 of switch 7 closed to contact 9. In 
this embodiment the power for the punch Opera 
tion is supplied by the punch solenoid 64 from 
the battery 75 through the additional switch con 
tacts 76, which are closed by the relay coil 39 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 de 
scribed above with reference to Fig. 1. Alterna 
tively, in place of the punch solenoid 64 and the 
battery 75, motor operated mechanistn lnay be 
employed for operating the punch, in which case 
the relay coil 39 and contacts 6 will be arranged 
to operate clutch engaging mechanisin for the 
motor. 

In the above described embodiments each actu 
atting 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 novable contact 
and the first, or second point as the case may be 
simply consists of the battery 28 and connec 
tions joining the movable contact and these 
points to suitable points in the energising circuits 
of these components. Where however a control 
operation-the 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 batWeer, the inovable 
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 f. 
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8 
An electromagnetic relay includes a winding 

to which when energised displaces a contact 
controlling armature 23i against the force of 
spring 4 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 O ceases to 
be energised. This second position of the arma 
ture is that illustrated in Fig. 3. The Winding 
f01 is connected between first point 2 and point 
4 of a test circuit similar to that already de 

scribed. It is assumed that the relay includes 
among its switching units a single pole change 
over switch 7; movable contact 8 of this switch 
is shown in Fig. 3 as engaging Second fixed con 
tact 2 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 electromagnetic in 
dicating device 42-for example having a flag 
43 adapted to be released by an armature 44. 
The first control operatican consists as before 

in causing rinovable contact 2 of Switch 28 
to engage fixed contact 29, thereby energising 
winding 0. The second control operation, 
however, consists not in causing the energisa 
tion of Some component connected directly be 
tween points 3 and 4 but in disengaging con 
tact 2 from fixed contact 29 and causing it to 
engage for a short period the other fixed contact 
3t before returning to the neutral position shown 
ii Fig. 3. 
The operation of the equipmeint is similar to 

that of the enhibodiment first described as far as 
the first operation is concerned. When it is 
desired to energise the relay, contact 2 is caused 
to eragage contact 29. If the apparatus is func 
tioning correctly, armature 23 moves to its first 
position 24, thereby changing over contact 8 
of switch to fixed contact 9. Consequently 
intermediate point, S, lying in the unenergised 
portion of resistor 5 to the right, of point 20, 
remains at earth potential and indicating 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 
8 to engage fixed contact 9, intermediate tap 
ping 6 acquires a negative potential and the 
indicator 32 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 fel and the engage 
ment of contact 8 with contact 9, during which 
tapping S 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 be 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, 2 of Switch 28 to fixed contact 30. If 
then the relay restores sufficiently for contact 8 
to change over to contact 2, tapping S remains 
in an unenergised part of resistor 5 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 8 to move from 9 to 2). If on the 
Other hand the relay does not restore Sufficiently 
for contact f8 to engage contact 2 f, tapping 6 
lies in an energised part of the resistor and ac 



2,672,601 
9 

quires a negative potential; the return circuit 
-to earth from tapping 22 is completed by Way 
of the rest of the resistor, first point 2 and 
winding foil if contact f8 is not engaging either 
;of the fixed contacts; or, if contact 8 has 
remained in engagement With contact 9, (for 
example owing to the arnature sticking in the 
operated position) the return to earth fiO3: 
stapping 22 is completed by way of tapping 2 
and contacts fge and 8. In the former case of 
faulty operation the potential of 3 is more 
inegative than in the latter case due to the addi 
tional voltage drop from point 4. In either 
case the indicator 42 Operates. 

It is desirable that moving contact 2 re 
stores to neutral after each second operation, 
for otherwise there would be wasteful energisa 
tion of a part of resistor f3 even though the 
relay had restored correctly. In this example 
the closure of contact 2 to contact. 30 may be 
a test operation to determine whether the link 
231 has restored, as it should do, when contact 
is broken between 2 and 29. 
The apparatus may also be used where neither 

actuating means includes an electrical Compo 
nent, and accordingly there are no windings or 
other components connected directly between 
points 2, 3 and 4. The movable member, 
Whatever its form, is linked as before to the 
alowable contact of the changeover SWitch and 

the apparatus acts in response to the control 
operations in a very 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 circuit elements of the circuit Sys 
tem here illustrated corresponds to those in Figs. 
1 and 2 except that the coils to and it are omitted 
and the link 23 is adapted to be shifted from 
the position 24 to 25 and vice versa, by mechani- 4 
cal or other means not shown in the drawing, 
and is linked to the movable contact 8 of 
switch and the movable contact 27 of switch 
28. The contacts 8 and 2 are shown in the 
same positions as in Fig. 3, and the leads 52 
and 53 are assurned to be connected to the tube 
circuit as shown in Fig. 1. In operation, the 
contact 2 of switch 28 is moved to its first posi 
tion i. e. fixed contact 29 at the same time as 
link 23 is moved to its first position 24. If con 
tact 8 engages fixed contact 9 the circuit is 
completed through that part of the resistor 5 
lying between the point 2 and the tapping 20 so 
that the point S is at earth potential. If, due to 
faulty operation contact 8 does not close to 
contact 3, but makes contact with the fixed 
contact 21, or remains between the two end 
positions, a circuit is made through that part 
of the resistor containing the tapping 6, which 
thereby acquires a negative potential, which ap 
pears at the cathode of the respective diode of 
the respective test circuit and thereby gives a 
warning signal and prevents operation of the 
triode 38. Similarly, if either switch 23 or switch 

fails to operate in the desired manner the 
tube circuit is rendered inoperative and the warning signal is given. 
The above described embodiments are for ill 

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 
inents may be included in series with the resistor 
between the first and second points--and the 
various polarities stated above may be reversed 
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if desired. "Where it is desired to operate the ap 
paratus by A. C. rather than D. C., suitable im 
pedances maybe substituted for the resistor con 
nected between the first and second points. 
I claim: 
1. Fault indicating apparatus for indicating 

any failure of a movable anember to ireach a pre 
Scribed positionin response to a control operation, 
comprising an electrical test circuit including an 
impedance connected between first and second 
points of Said circuit, an energising source for 
said impedance, two tapping points on said in 
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 no-fault potential difference be 
tween Said tapping points, and to close a circuit 
through another point of said 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 a movable member to reach a pre 
Scribed position in response to a control opera 
tion, comprising an electrical test circuit includ 
ing an impedance connected between first and 
Second points of said circuit, an energising source 
for said impedance, two tapping points on said 
impedance, Switching means responsive to the 
position a SSumed 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 rise to a fault po 
tential difference between said tapping points, 
and indicating means responsive to said potential 
difference. 

3. Fault indicating apparatus for indicating 
any failure of a movable member to reach a pre 
scribed position in response to a control operation, 
comprising an electrical test circuit including an 
impedance Connected between first and Said sec 
Ond points of Said circuit, an energising source 
for Said impedance, two tapping points on said 
impedance, Switching means actuated by said 
movable member to complete an energizing cir 
cuit through different portions of said impedance, 
according to whether the Switching means reaches 
or does not reach a contact-closing position cor 
responding to the prescribed position of the now 
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 innovable member is linked 
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 
points, and the said Switching means has at least 
one other position corresponding to failure of the 
movable member to reach the prescribed 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 a first 
contact making position corresponding to a first 
potential at an intermediate point of said in 
pedance between said tapping points, a 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 a 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 iped 
ance, Said Second Switching means taking part in 
the Control operation in response to which the 
movable member is actuated. 

7. Fault indicating apparatus according to 
claim. 6, including actuating means for the mov 
able member comprising an electromagnetic con 
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 two positions 
Corresponding to two closed positions of the first 
SWitching means and is adapted to be moved to 
said positions by electromagnetic components in 
dividual thereto and energized alternately by op 
eration of Said second Switching means into two 
respective positions. 

10. Fault indicating apparatus according to 
claim 3, for indicating any fault in the novement 
of a plurality of movable members coimprising a 
plurality of test circuits, one for each movable 
member, an electrical potential responsive means 
connected to a tapping point of each impedance 
of the individual test circuits, and a furtheir 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. 

1. Fault indicating apparatus according to 
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 raembers 
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 to 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 to 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. Fault 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 
cuit including an impedance connected between 
a first and a second point and having an inter 
mediate tapping, switching means including a 
innovable 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 mowa 
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 
first 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 nowable member is energised by 
the appropriate One of Said control operations. 

BRAN GUY WELBY. 
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