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The present invention relates primarily to
testing arrangements for telegraph switching
systems and more particularly to an arrangement
for testing and checking the operativeness of
certain parts of the equipment and circuits em-
pvloyed in an automatic telegraph reperforator
switching system, such as for example, the type
disclosed in the copending application of W. B.
Blanton et al. Serial No. 108,208, filed August 2,
1949, and entitled “Telegraph Switching Sys-
tem,”. now Patent Number 2 575 329 dated No-
Vember 20, 1951,

The above-mentloned copendmg applm&tmn
discloses a reperforator switching system wherein

messages received at a2 message receiving position

in a switching center or those originating at the
center are initially stored in a first storage me-
dium such as a perforated tape with each mes-
sage including, and being preceded by, message
selecting or directing characters, message iden-
tifying characters, such as the office call letters
of the originating office of the message, and the
message sequence number. The selecting char-
acters control a switching mechanism whereby

a, transmission path is automatically established

for the accompanying message from a transmit-
ter controlled by the first storage medium in the
receiving position to a reperforator associated
with the desired sending pcsition and which
functions to again store the message in a second

storage medium adapted to control a line sending

transmitter to transmit representative signals to
the sending line. To insure proper cross-oflice
fransmission of a message from the storage tape

of a receiving position to the storage tape of
a sending position and the proper operation of

various pieces of equipment employed, a prede-
termined part of each message transmitted cross-
office or a part of the signals stored in the'sec-

ond storage medium are checked automatically.

The particular signals checked in the above-
mentioned application include the identifying
characters of the message; such as the office call
letters. of the originating office and- the message
sequence number. If the designated characters
check or compare properly with the characters
set up in the comparing unit, cross-office trans-
mission of the message proceeds uninterrupted.
However,
check or compare properly, alarm devices such
as signal lights and/or buzzers are operated and
further eross-office transmission of the message

is halted. In the system described in said co-
pending application, a wrong comparison lamp’

at the sending position as well as one-at the re-

if the designated characters fail to
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ceiving position are operated to indicate to the
attendants the particular positions involved and

when the trouble is-cleared the circuits are re-

stored to their normal condition.

‘When a wrong comparison of the above nature
occurs, both the receiving and- sendmg ‘posi-
tions are tied up until the trouble is cleared and
while the trouble may be due to faully equip-
ment, normally the trouble is due to the char-
acters checked being in an improper sequence or
certain of the said characters ‘being omitted.
In any event a wrong comparison usually re-
quires a checking by one or more attendants of
the equipment and storage tapes at both sending
and receiving positions. -

In connection with the above, one of the ob-
jects of the present invention is to provide an

gutomatic checking arrangement for systems of

the above iype which for certain classes of
trouble resulting in a failure of the comparing
characters of a message to check properly will
isolate the trouble whereby it can more quickly
and readily be rectified. |
Another object of the invention is to provide
an arrangement for the above type of systems

for freeing the sending: position on & wrong com-

parison when the wrong comparison is due to
some cause other than improper cross-office
transmission or improper operation of the send-
ing position equipment.

A more specific object of the mventmn is to

provide an arrangement and ecircuits for trans-

mitting a series of test signals over the estab-
lished intraoffice path involved when a wrong
comparison occurs, and to check a part of the
test .signals perforated in the second storage
medium with those transmitted. -

A more specific object of the invention in con-
nection with the above is to automa,tlcally re-~
lease the sending position involved in a wrong
comparison when the checked part of the tfest
signals compares correctly whereby the sending
position is available for the recelpt of signals
from other recemng positions.

The above and further objects of the inven-
tion will be more apparent in the following de-
tailed description wherein reference is made to
the accompanymg drawmgs in the latter of
which:

Higs. 1 to 4, mcluswe show the eqmpment
and circuits of a system embodying the present
1nvent10n for testing the intraoflice transmission
and some of the equipment and circuits of the |
above-mentioned copending application; and .

Fig. 5 shows the manner in which Figs. 1 to 4.
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may be arranged with respect to each ot'he_r'to
form a complete circuit diagram of the system

embodying the present invention.

Referring first to Fig. 1, some of the elements

and circuits of the above-mentioned copending
application Serial No. 108,208 are shown dia-
grammatically, said copending anplication being
included herewith by reference, and the man-

ner in which the circuits and apparatus of the

present invention cooperate therewith.

10

In the above-mentioned copending application -

the occurrence of = |
among other things, the illumination of a lamp

wrorng comparison effeets -

at the sending position involved whereupon the

attendant investigates the trouble. If the attend-
ant determined that the {rouble was:at some place:

other than the sending position she norma,llzfz
would immediately operate the push button 167,

Fig. 19 of the said copending application, and

cause the mtraoffice reperforator 146 of the in-
volved sending position. to perforate:certain. char-
acters or signals in the-assoeiated tape. If the
trouble was foung to be caused by misoperation
of equipment at. the sending- position, the trouble
would be cerrected and:then-the-push button: {63
operated: The subsequent transmission of these
signals to- the sending line by the associated
transmitter 172-serves.to inform-the distant office
that-the received part. of the preceding. message
should be cancelled: = In- accordance with tele-
graphic practice the signals transmitted are let-
ters-shift, space, BUST, space, THIS; Tollowed by
two.periods. The two periods which: constitute
an end-of-message. signal release. the- sending
position and make it available:for use'in connec-
tion-with establishment of other intracfiice trans-
mission-paths. The-device or-unit for effecting
the perforation: of -the-predetermined characters
in the sending position. storagetape: is. shown
primarily in Fig. 26 of the.ahove-mentioned :co=

pending -application and is hereinafter -referred

to as-the manual BUST THIS unitin that manual
operation is required to initiate-it into -operation.

In-the arrangement of the present invention
a. go-called .automatic- BUST- THIS- unit is-em-
ployed - in- conjunction with the: manual BUST
THIS  unit,  and-.the -signals -transmitted -by the
automatic unit -constitute the- test signals-that
are transmitted intraoffice for testing some of the
inftrao
The automatic BUST THIS-unit: like the mmanial
BUST THIS unit,-is-arranged to serve a-plurality
of -positions,- the-automatic’ unit-serving g splas
rality-of receiving-or transmitter positions :while
the manual unit-serves a- plurality of sending
positions.. The automatic unit includes:a multi=
level rotary selector -switch ‘which onerates -to
answer. an- electrieal ‘request-from: g receiving
position -and connect the automatic unit thereto:
Also included in the automatic unit are two other
multilevel rotary switches, a so-called transmitter
and count switch and a comparison count switeh.-
A plurality of relays and vacuum-tubes are-in=
cluded in the autornatic unit-for purposes herein-
after set forth. |

As. fully described-in.the. above-mentioned eo--
psnding application the .cccurrence -of. a - Wrong
comparison effects the operation -of relay. TAWC:
Fig. 6 thereof, by a circuit through its right~
hand ceil. This relay is included in Fig.-1 of the
drawings of the present application without the
operating circuit.-therefor.since it is Tullv- shown'
and described. in the ﬂaid,_conending—applica—tion.-

A similar TAWC relay. is included in: the circuit.

of each transmitter position.ang-it is the . OFera-

1ce switehing and- repeafting requipment, -

20

30

40

4

tion of such a relay that causes the respective
wrong comparison lamp (66 to glow and for an
electrical request to be made for the automatic
BUST THIS unit.

Ag shown in Fig, 1 of the present drawings, a
point-on each one of the five upper levels A to E,
inclusive, of the selector switeh 21 is connected in
parallel to the leads extending from the tongues

of the receiving position transmitter 3 to the

tongues of relay TAXC. Other sets of points on
these five levels are connected in a similar man-
rier to the wvarious other transmitter positions

served by the automatic BUST THIS unit. It will
now be assumed that the TAWC relay of the posi-
tion conrected to the No. 1 points of these levels
15 operated - due to a wrong comparison or the

failure - of the  message identifying characters
periorated in the sending position storage tape
I'4T to correctly check with the sequence number
or call leiters assigned to the connected trans-
mitter position. | - |

Theoperdtion of relay TAWC completes a 10ck-
ing- circuit for itself and one for operating relay
TAW2 through its inner lefthand  tongue and
front contact to ground through ths Wrong com-

parisonreset Key (64, This:tonzue also complétes

&-circuit through the left-hand toricue and Bback
contact of relay TABT for-illuminating the wrong
comparison: lamp' 166. Through its cutei left-
hand tongue-the operation of relady TAWC applies
ground: through a torigue and back contact of
relay TABT to the associated poifit on theé K of
marking:- level' of the selector” switch 21. The
operation- of relay TAW?2: ag: set forth; applies
ground: through back’contacts of relay TABT to
the initiatemultiple or start circuit which ismuyl-
tipled: to -all of "the’ other” transmi ting 'positions
served’ by: the -automatic. unit. Thig circuit ex-
vends- through' closed contacts of switeh 22 , thé
H-wiper.-and: No. 1 point or home- position- of the
transmitter and count switch 23 the C wiper-and
NO. 1-point or home position of the" comparison
count switch 24; back contacts Oof relay: BTXC,
and:-through ‘the coil ‘of relay-BTSR to battery:
This circuit causes relay BTSR to ‘opérate which
completes .a circuit from:ground through a’ ré-
sistance-26, the-interrupter “springs of " thé 'step
magnet SM -of switch 21, the ¢cgil of relay-BTRS;
the ‘outer-right-hand tongue and’ { ront -contact
of relay BTSR; and the right-hand: cgil of Telay
BTPC to-potential. . The resistahoe 26 in’ the
above circuit limits-the flow ‘of ‘curfent -to "some
value-below ‘that which will opefate relay BTPC
but"which 'is- sufficient to operate* relay BTRS.
Relay -BTRS in opérating ‘completes ‘a grounded
circuit through' its contacts and a front contact
of relay BTSRthrough the coil of the step masnet
SM to potential whereby the said step magnet-is
energized. The operation of the step magnet SM
opens-the above-described circuit throvugh the
coll-of relay BTRS which ‘in turn interrupts the
circuit' to the step magnet which tHeretipon re-
leases-and steps the wipers of switch 21 to the
next-point.” Such’ operation of the stép magnet
SMrand the involved circuits continiies until the
K-level wiper of ‘switeh 21 reaches the grounded
or marked point.. When the switch wibers veach
this point, the coil ¢f relay BTRS and the resist-"
ance 26 is shorted out by the zrotinded point and-
relay BTPC will' operate due to the direct ground
applied ‘to-one-terminal of the. right-hand coil
thereof. - Relay BTPC in operating locks up by a
circuit .from ‘ground throiizh hack.. contacts of-
relay BTDR, front contacts of ielay BTPG and

its left-hand: coil ‘and the eoil 'of relay BTXO ‘to-
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potential. Relay BTXC is epereted by the a,bove o

circuit and in operating it interrupts the start
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circuit through the coil of relay BTSR which

thereupon releases.
At this time the wipers of the selector switch

2{ are resting on the points associated with the
receiving or transmitter positions making the
request for the automatic BUST THIS unift and
relays BTPC and BTXC are operated and locked
up by a circuit through back contacts of relay
BTDR. As relay BTXC operates, the start cir-
cuit multiple is opened to prevent the seizure for
the time being of the automatic BUST THIS unit
by another transmitier position having a wrong
comparison.

- 'With the circuits of the autematie BUST TI-IIS
umt in the above condition, it is associated with
the tra,nsmitter position making s request for the
same and is now in readiness to begin the trans-
" mission of the so-called test signals.
signals are similar to those sent from the manual
BUST THIS unit and consist of the following

code signals: letters, space, BUST, spece THIS,

space, perlod and period. The test signals are
set up on the points of the first five levels of the
transmitter and comparison rotary switch 23 and
could be any arrangement of signals. However,
since the test signals are perforated in the stor-
‘age tape associated with the sending position
transmitter and are normally ultimately trans-
mitted to the sending circuit, the BUST THIS

serves to inform the distant office that the pre-

ceding part of the incomplete message is to be
dlsregarded or cancelled while the double period
at the end of the test signals serves to discon-
‘nect the sending position and render it available
for seizure by other transmitter positions.
When relay BTPC operated in the manner

pointed out above, it completed a circuit from

" ground through closed contacts of relay BTGP,

a front contact of relay BTPC and through the
0011 of the step magnet SM of the transmitter
and comparison switch 23 to potential.
wipers of switch 23 normally rest upon the No. 1
‘point or home position and when the circuit to
the step magnet SM thereof is interrupted as set
forth hereinafter, the wipers advance to the No. 2
points. As set forth in the above-mentioned co-
pendmg application, the receiving position trans-

mitter 3 is stepped by a step pulse generated in ¢

‘an impulse unit and the step pulse eircuit nor-
mally extends through a back contact of relay
TAWC. With relay TAWC operated this trans-
mitter step pulse circuit, as shown in the ac-

companying drawings, is transferred through a

These test

The
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parisen switch 23. As s_teted above, various
points on the first five levels of rotary swilch

23 are connected- in such a manner that the de-
sired test s1gnals are represented These signals

are represented by. applying ground to various
points thereof and this ground is connected
through a back contact and tongue of relay
TAWC-2, a front contact of relay BTPC and a
back: contact of relay BTDR. - In accordance with
the preferred embodiment, the character set up
on the No. 2 points of the first five levels..of
switch 23 is “letters” and as the wipers contact
these points, the letters character is. transmitted

over the e,beve—deserlbed cireuits to the conduc- ' |

tors extending from the transmitter 3,::thence

~ acter will be transmitted to the reperforator 146:

20

29

at the sending position. If the perforator is: op-
erating properly, the letters character will be per~
forated in the tape and at this time the tongues
of the transmitter 3 are held down so that the
character over the pins Wlll not mterfere with
this transmission.

The No. 3 points of the five upper levels ef |
switch 23 are coded by having a ground applied
to various ones thereof to represent the “space”
character, and when the next transmitter pulse-

- operates relay BT6P, the wipers of switch 23 will

30

advance to the third points and the space char-
acter will be transmitted to the reperforator 146.
In the same manner the characters B; U, 5, and
T set up on the fourth, fifth, sixth and seventh
sets of points of the upper five levels of switch 23

 are transmitted to the reperforator 146 and if it'
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front contact of relay TAWC to the associated

point on the F level of selector switeh 21. With

the wipers resting on this point, the said trans-

mitter step circuit is extended through a front
contact of relay BTPC, the coil of relay BT6P and
a, tongue and back centact of relay TAWC-2 to
potentlel Thus when the transmitter step cir-
cuit is closed, relay BT6P will be energized o in-
terrupt the circuit to the step magnet SM of ro-
tary switch 23 to release the same whereupon
the wipers thereof are advanced. At the end of

this transmitter step impulse the step magnet

- SM is again energized but the switch will not

step until the next transmivter step pulse. |
The wipers of the first five levels A to E of se-

tector switch 21 are connected by individual con-

ductors to tongues of relay BTXC whose asso-
ciated front contacts are connected through back
. econtacts and tongues of relay BTCR to the first
five wipers A to E of the transmltter and com-
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is operating correctly, ‘perforated In: the associ~

ated tape {41. Switch 23 is now ready to step to
its eichth point on the receipt of the nexi frans<
mitter step impulse and following this Opera,tion’-‘_

the automatic BUST THIS unit is ready to com-

pare the first character transmitted therefrom,
which character will be letters and is at this time-
over the pins of ‘the reading unit I e,ssocia,tedv
with the tape 147. The circuits from the pins of-
the reading unit, as fully set forth in the above-
mentioned copending application, are the same
ones over which the intraoffice transmissiorn ‘was
effected and will therefore extend to the tongues
of relay BTXC. The front contacts of these
tongues of relay BTXC, in addition to extending
to back contacts of relay BICR, are connected in -
parallel through resistances such as 27 and: 28.

to the control grids:of a set of five OAAG Vacuum .
tubes: 29, With the wipers of rotary switch 23 on

their No 8 points a circuit is completed from-

eround through the F wiper thereof and the: coil

5 of relay BTCR to potential causing the said relay

to operate and remove the wipers of the first- five
levels of rotary switch 23 from -the intraoffice
transmission path. Accordingly the. vacuum
tubes 29 will respond to the character in the read-.
ing unit- 11 to cause various ones of 1nd1wdually-
associated relays TAf to TAS5 to operate or not
dependmg upon what contaets in the readmg unit.
il are closed: S
The circuits for rele,ys TAI to TAE when the-.-., -
eesoeleted tubes. 29 are rendered conductmg, X~
tend from the plates thereef through the coils.of
said relays, a tongue and back contact of relay.
BTTO, a front contact of relay BTCR, a front

contact. of relay BTPC, and through the inter-

rupter springs of the step magnet SM of compari-

' son count rotary switch 24 to ground. . All of the

relays TA[ to TAS are operated when represent-
ing a “letters” char acter and with any one of said
relays operated, a circuit is completed from. .-
ground at a front contact of such a relay end an




e m L T T
= a7 - M - . :
L,-\'_"',“".I.._ L PN e T
*
. .
i 2,61 1,026 )
- - - - - - ’ * - . . .
’ P - . - - T--' - e T R ’ iy ) . . ., ’ w, S R L A w 1
- 'r"'-..r"'; .“_‘-L-___._ K ?.' " .-.. -i.-: o g - —.l"|||I : . L . " . . . - . i . a - n
DS ST R 2 ~ - 4

‘associated ‘tongue through the lett-hand coil of
relay TAPR to'potential,’whereby the said rélay
TAPR. oberates. - THé ‘1ettérs' character repre-
sénted at this time by the relays TAl to TA5 is

compared ‘by “thé “following circiiit: battery g

througl closed contacts of TAPR, a back contact
and tongue of relay TAWC-2, the front contact

and’guter left-hand tongue of relay BTCR, the E

wiper: and eighth point of transmittér and com-
parison switch'23, a’ front contact and tongue of
relay TA5;-a tongue ‘and “front contact of relay
TA4 the elghth point'and wiper of thé D level
of ithe switch 23, a front contact and ‘tongue of
relay -BTCR, ‘the'C "wiper and eighth' point of
switch '28;"a-front contact ‘and tongue of relay
TA3, & tongue and-front contact of relay TA?2, the
eighth’ point-and B wiper of switch 23, a tongue
and-front contact of relay BTCR, the A wiper and

eighth-point switch'23, a front contact and tongne

of relay-TAl and through the coil of relay TARS
to ground. Relay TARS is operated by this cir-
cuit-and 'completes a circuit from ground through
its‘coil-and left-hand tongué and a front contact
ofrelay TAPR to potential. Part of the latter cir-
cult parallels one through a resistance 32 and the
right-hand - e6il - of * relay TAWC-2.  Relay
TAWC-2; however, does nhot operate at this time
since-the edil of relay TARS has a low resistance

and- effectively shorts out the circuit; through thiel

right<hand- coil'of relay TAWC-2: ~ |

“‘Hadsome -character- other than the letters
combination‘appeared, during'the above checking
operation; over the pins in the reading unit 11,

one-or-more-of the TA1 to TAS relays would not

have--been opeérated- and -accordingly the above
circuit-for operating-relay TARS would not have

been-completed. - Instead 6f relay TARS operat-

ing-~as set’ forth, relay TAWC=-2 would have on-
erated by ‘a circuit-from” battery, a tongue and
front' contact of relay TAPR; through the resist-
ance 32 and the right hand coil of relay TAWC-2

to-ground. " The operation of relay TAWC-2 indi-
cates-a-wrong comparison-between the character -
transmitted from-the automatic BUST THIS unit.-

45

and-the-character read back
I-{ for this character. ™ -
“At-this‘time thé TA{ to TAS5 relays will be op-
erated in accordance with the character over the
pins-of~theé reading unit 11, and relay TAPR is

by the reading unit

operated -by ‘g ‘circult from ground at an- inner 5,

front’contaet of one of these relays.  Since it was

assumed that the ¢haracter compaied correctly

and:calised relay TARS to operate, it will com-
plete a'circuit from ground through the coil of

the ‘step ‘magnet SM of the éomparison count )

switch“24°t6 "potential whereby the step mag-
net~Is "energized:- - As” the step magnet SM

operates; its interripter springs remove ground
from--thé' ‘6perating ‘circuit of relays TAl to

TA§ whereby: the operated ones, which in this
case-is the-entire set, release. The release of the
operated one of the relays TAI to TAb opens the

cireuit through the coil of relay TAPR which re-
leases:and removes potential from the operating

85
to-also releasé which in turn opens the circuit to-
the“step magnet SM 'of switch 24 to cause the
wiper's'thereof"to step off their home positions or-

circult-of relay TARS. -This causes relay TARS

points-such as thé No.'1 and No. 8 points to the

No.~2'6r"No. 9 points. Tt will be assumed that _ﬁ

the”wipers- of the comparison count switch 24
were previously on their No. 1 points and the

operation-of thé step magnet SM thereof ad--

10

indicates that the first character read back from
the tape {47 compared correctly with the one set
up on the No. 8 points of switch 23.. . .. . .

o Ib will “be noted that when the s vitch 23
reached .its seventh position, a circuit was com-
pleted from potential through the. coil of relay
TABT, the J level wiper of switch 2(, the No. 7
point and G level wiper of switch 23, back con-
tacts and tongues of relays TAWC-2 and BTDR
to_ground. . Thus at that time relay TABT will
be operatéd and lock up by a circuit through a

front contact cf relay TAWC. . Relay. TABT in

- operating connects the wrong comparison lamp

168. to. constantly operating grounded contacts
40 so.that the lamp changes from a steady glow
vo. llashing and thus indicates that the. receiving
position has_been connected. to the automatic

- BUST THIS unit.  Relay TABT in operating also

opens_the start circuit and removes the ground
from the marked point on the. K level of. the

selector switch 21,

- With the ftra;nsmitt:éi'x'_énd _. Cdinpeiﬁsd.ﬁ“ smtch

- 23 resting in its 8th position, the next transmit-

- ter step impulse, in the manner described, .causes

o R
| JEN
(w1 |

the wipers thereof to be advanced. to the .9th
position. This operation of switch 23 Temoves
the ground through the F wiper previously com-
pleting a circuit through the coil of relay BTCR

a so. that "said relay will. release.

30
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varicedthe satie to ‘their No. 2 points.  This ad--

vancement of the comparison count switeh 24

75

~or compare characters in the

ing position and its cross-o

illuminated until the

_While the’ transmitter and comparison switch

¢3 is resting in its 9th position,.a space combi-

nation is transmitted to the intrao ce path and

‘ﬁill.i.'.'}??é' ;‘ED‘Gerr.&ted,.'. in the ..s'ending position
" storage tapg 147,

orag . Following this operation the
switch 23 is adyanced to its 10th position and at
this time the second character.or combination
transmitted from the automatic BUST THIS unit
Is over the pins of the readihg unit {1 and will be

+*

-compared back with a. space character set. up. on

the’ 10th position points of the A to E levels of
the switch 23. Ina similar manner the automatic
BUST THIS unit continues to transmit and check
pare . _ sending position.
tape 147 with those set up on the points of switch
23 until they either all check correctly. or a
wrong comparison oceurs. It .will be noted that
2 character is compared and read back into.the
automatic BUST THIS unit six cycles of operation
or steps of the switch 23 following its JStransmis-
sion.” "This 'is because of. physical limitations .
requiring ‘the sensing pins of the reading unit’
['f to be spaced from the berforating pins of the

reperforator (46, T 7
(After the letters character, the space charac-

! » U, S and T have beéen compared, re-
lay' BTDR, will operate as the wiper of the J

ter, the B, U,

level of rotary switch 23 reaches its 23rd point.
Relay BTDR in. operating removes ground from
the locking ecircuit to relays BTPC and BTXC
causing said relays to release, and this restores the
BUST THIS unit to its normal condition where
1t is in readiness to answer another request from
@ recelving position: "The transmission and pep-
foration in"the tape 147 of the double period in -
coenjunction with the operation 6f the transmitter
and- comparison switch 23" throlgh its 21st and’
22nd points ‘effects release of the involved send.
the same available for seizure by other receiving.
positions. 'I'Ijl_e,in_,velved i'ece_iving, position which
requested the automatic' BUST THIS unit, how-
ever, retains its wrong comparison sigrial Tight~
storage tape therecf is

checked and the trouble which caused the original
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Wi‘ong ccmperlscn to be rectified, 'whereupon the
receiving position may be released by depressmg
its release bhutton.

If a wrong comparison ha,d occurred in any
cycle during the above described operation of the:
automatic BUST THIS unit, and caused opera-

- tion of relay TAWC-2, as described, positive po-
tential through normally closed right-hand con-
tacts of the hold switch 33 would replace the

normal negatlve potential terminating the trans-
The application of

mitter step pulse circuit.
positive potential to the trens‘mit’t_er step pulse
circuit in the manner pointed out in the above-
mentioned application causes the operation of
relay SACS, said relay being shown in Fig. 18 of

said copending application, and which in turn
causes operation of associated wrong comparison

relay SAWC, elsc shown in Fig. 18 of said co-

pending application. The said relays SACS and
SAWC are in the sending position circuit.-and

- the operatmn of the latter causes 111ummet10n
of wrong comparison lamp 168 therein to inform

the attendant of the sending position involved. A

wrong comparlson however, from the a.utcmetw
BUST THIS unit does not tie up the said unit
since it continues. thrcugh its cycle of cperatlcn

10

advance dials in con;lunctlcn with each eﬂerguen
tion thereof. The counter 33 has a circuit com-

~ pleted thereto each time the automatic BUST

10

15

20

THIS unit is employed and thus reg:tsters the
number: of times the unit is used.. Counter 37
has -a. circuit compleved thereto each time &
wrong comparison occurs in conjunction with
the operation of the automatic BUST THIS unit.

A further feature of the invention resides in
the employment of the switch 22 in the automatic
BUST THIS unit which when operated effective-
ly .disconnects the automatic BUST THIS unit

~ from the receiving positions it normally serves

whereupon the said positions can eperete inde-
pendently of the unit,

It will be noted that in the event cf a, ‘wrong
comparison with the hold switch 33 transferred
from its normal right-hand position to the hold
or left-hand position, the release of the auto-

“matic BUST THIS unit from the receiving posi-

~ tion associated therewith is prevented until the

0
] |

by the above described circuits until 1t 1S released_ |

in the manner described. -
In the event of a wrong ccmparlscn detected
in or resulting in connection with the opere.tmn

of the automatic BUST THIS unit and causing

operation of relays SACS and SAWC. of the in-
volved sending position s above set fcrth it in-
dicates that the trouble is likely to be found in
the switching equipment employed in setting up
the intraoffice path or in the sending . pcswmn
reperforator or reading unit 146 and 11 respec-
tively. Most troubles of the above nature are
due to the so-called tape jain where the storage

tape 147 issuing from the reperforator 146 fails
. to advance properly in conjunction with the re-

perforator operations. If the trouble is due to
a tape jam, the attendant may readily rectify
the same after which the manual BUST THIS key

160, Fig. 19 of the said copending apphcatmn |

may be operated to cause bust this double period

to be perforated in the tape 147 and subsequently
The manner in which

transmitted to the line.

the operation of the BUST THIS manual key 160

effects the various functions is fully set forth in
the ahbove-mentioned copending application.

The first and eighth positions of the ccmpe,ri-_

son count switch 24 are home posmcns end if the
wipers thereof are not resting on their seventh
or fourteenth points when the G level wiper of
the transmitter and comparison switch 23 reaches
its 20th point there is an indication that one of

the switches failed to step correctly. In such

510

40

05

an event, relay BTAR will be operated by a cir-

cuit from ground at the G level wiper of switch

23 and point 20, the E level wiper of comparison
count switch 24, through any point-thereof other
than 7 or 14 to potential. Similarly, when switch

80

23 reaches point 21 a circuit will be completed’

from ground on the.F level wiper through point
21, D level wiper of switch 24 and the left-hand
-The opera-
tion of relay TAWC-2 performs a function sim- -
ilar to that set forth above:in its first described -

coil of relay TAWC-2 to potential.

operation. The operation of relay BTAR estab-

lishes a locking circuit for itself and 111um1na,tes |
a lamp 35 to call the attention of the attendant.

A feature of the invention resides in the em-

- ployment of a pair of electrical counters 36 and

3T of the type well known in the art and which

Go

- curacy of the stored test signals. -

70

operation of relay BTTO through its associated
OA4G tube 38 and timer circuit. The operation
of relay BTTO causes operation of BTDR which
removes the locking ground from relays BTPC,
BTXC and TAWC. - Relay BTPC -in releas-
ing completes clrcults for the self-stepping of
switches 23 and 24 to their home positions where-
by the unit is restored to normal. If no wrong

comparison occurs with hold sw itch 33 in its hold
position, the unit will operate in: the normal de-
seribed manner. - In the preferred embodiment
of the invention the delay circuit associated with
tube 38 delays the firing thereof ten seconds
which gives an attendant time -to observe and:
inspect the rotary swﬂ;ches end determme the'
cause of trouble. - : ! :

- While the invention has been descnbed in but
a single illustrated embodiment thereof and the
manner in which it may be applied to a par-
ticular type and arrangement of a - telegraph
switching system, it will be obvious that it is not
limited in. scope to the described embodiment

and it is desired, therefore, that only such limita-

tions be placed on the mventlcn as -are 1mpcsedi'

by the appended claims.

What is claimed is: | - |
1. In a telegraph system a smtchmg office
having a message receiving position’ including
equipment for receiving, storing and trensm1tt1ng
message signals, and a message sending position
also including equipment for receiving, storing.
and transmitting message sighals, means Ior es-
tablishing a transmission path between said re-
ceiving position ‘and said sending position and
transmitting a message thereover whereby a2 mes-
sage in the storing means of the receiving posi-

tion is transferred to the storing means of said

sending position, means for automatically com- -
paring -at least a part of the signals stored by
the storing means of said sending position Wlth :
predetermined message identifying signals, and
means-operative on the failure of said compared -
signals to correspond to automa,tlcelly transmit
test signals over said: transmission path for stor--
age in said medium and-to determme the ac-

‘2. In a telegraph- system, a- swﬂ‘,chmg oﬂ_lce
having a message receiving position . including

) equipment for receiving, storing and transmitting
'messe,ge 31gnels and a. message sendmb pceitmn'

- also- 1nc1ud1ng equlpment for. recelwng, stcrmg
- and transmlttmg message s1gne.ls means for es=-

5

tablishing a transmission path between said re-

‘ceiving position and said sending position and
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transmitting a message thereover wherehy ‘a-

message in the storing means of the receiving

position is transferred to the.-storing means: of
sald sending p051t10n means. for automatically:

comparing at least a part of the signals stored

by the stounﬂ‘ means oi sald sending position-
with pr edetermmed message 1dent11.y1ng sighals,

means operative on the failure of said compared
signals to correspond to automatically transmit

test signals over said transmission path for stor-:

age In said medium and to determine the ac-
curacy of .the stored. test algnals, and means for

autematmally releasing the sending position w hen
the stored. test signals. have ‘been detﬂlmmed-

accu:rate

3. In a {eleglaphmg system a smtehmff ofhce}

having a message receiving DDulﬁlOI‘l including
equipment for receiving, storing and transmitting

message s1gnals and a message sending position
, Storing:

alse mcludmg equlpment for receiving
and t1 ansmlttmg message s1gnals means for es-

tabh.ahm a transmission path between said re~-..
ceiving . p051t10n and -said. sending positicn-and.

trensmlttmg a message th 1Ieregver whereby a mes-

sage in the. stormg meﬂns of the receiving posi-
twn is transfelred to the stonm means of said.

sendmg pesﬂ;mn means for automatically com-

paring .at least a part of the signals stored by

the stormg means of said sending prosition. with

pledetemuned message: identifying signals, and

means. operatwe on the failure of said. cemﬂaled

51gnals to correspend to. automatlcally deter*mnﬂ -_
the ODCI atlveness of 51gnal receiving and storage :

equlpment of the. ._.endmg p051t10n

4 In a telegraph system a swrttchmg eﬂice hav-

ing.a message receiving. p051t10n including equip-
ment for receiving, storing in a storage medium

and transrmttmg message signals, and a message.

sending position also including eqmpmﬂntr for
receiving, storing in a storage. medlum and trans-
mlttmg message 51gnals -means for establishing
a tra,nsrmssmn path between said. receiving posi-

tion and 3aid sendmg posxtlon means including

parts of said equipment and said transmission
path for transferring a message from the storage

medium of said receiving posifion.to the storage.
medium of said sending position, mans for auto-
matically comparing at least-a part-of the sig-.

nals stored in the storage medium of said sending
position with predetermined message and receiv-

ing position identifying signals, and means opera~.
tive on the failure of said signals.to.correspond.
1frnals aver . sald-.;

to automatlcally transmit test

transmission path.
5. In a telegraph system 2 smtchmg efﬁce ha,V
ing message receiving and transmitting positions,

sald . positions having. means for. receiving..and:
stormg message mgnals in-associated storage me-~
diums, means for. estabhshmg transmission-paths_
between receiving and .selected .sending :positions
and transmlttmg messages thereover whereby the
messages appear in the storage medium of said-
sendmﬂ' p051t10ns means for automatmally com-
paring at least a part- of -the-.signals-of each
messafre stored in .the: storage medium-of.-said-,

sendmg posﬂslons Wlth message: and; receiving

position 1dent1fy1ng szgnals and means:operative. .
on the failure of said-compared signals to corre-..
spond to automatically.operate:the storing means
to perforate test signals in:the storage medmm

of the involved sending position. -

6..In a telegraph switching system a plurahty of

-recenrmg lines each-having individual signal stor-
age and transmitting means, a pluralityof sending -

hnes each having mdwldual slgnal storage means,

12

- -means for establishing a transmission path from

the transmitting means:of a receiving line to the
storage means-of a sending line whereby signals
in the storage means of a receiving line are trans-
ferred to the storage means of a sending line,: a
test.signal transmitting position, means for trans-

- mitting test signals over said transmission. path

10

from :said test signal transmitting position anhd
storing the:same in the storage means.of the .in-.
volved sending line,’and means for retransmitting:
at least o part: of the stored test sienals to tha

.. test ‘signal transmitting position ‘to thereby test:

. of  receiving lines each having

the reception.and storage of at Ieast a part of the:
test sighals by the stmaﬂre meens of the mvolved’
sending line;.. - .. | L

N Ing telegraph sw1teh1ntr system a plurahtyi
individual signal
storage and ‘transmitting means, a-plurality of
sending lines each having individual signal stor-
age means for storing-signals to be transmitted:
over said -lines;-means for establishing a trans-

- mission-path ‘from the transmitting means of a

40

receiving-line to the storage means of a sending
line-whereby-signals in the storage means of a
receiving-line-are transferred to the storage means
of a- sending line, @ test signal generating means,

-means for associating said test signal generating

means-with-any one of said receiving lines at a
time to transmit-test signals over an-established
path and for storing the transmitted test sighals
in-the storage-means of the involved sending

line and-means for retransmitting at- least a part

of the-stored. test signals to the test signal gen-
erating-means-to thereby-test the reception and
storage of at-least a part of the test signals by

~the storage means of the involved sending line.

+8.-In-a telegraph switching system, a plurality

of receiving-lines each having individual signal

storage- and transmitting means, a plurality of
sending lines each having individual signal stor-
age means, means for establishing a transmission

“ path from the transmitting means of a receiving

line to the, storage’ means of a sending line
whereby signals "in the storage means of a re-
ceiving line are transferred to.the storage means
of ‘a: sending line, a test signal generating means,

- means ‘for. associating said test ‘signal generat-

=~ 50

60

‘nals,

ing'means with any.one of said receiving lines at
a . time to transmit test signals over 4n -estab-
lished path and for storing the test signals in the
storage means.of the involved sending line and

“means opérative concomitantly with transmission

of said.test signals and controlled by the stored
test signals for automatically determining the ac-
curacy of at least a part of the stored test sig-

9.-In 2 telegraph smtchmg system a plurahty-
of . recemng lines each having individual signal

storage and transmitting. means, a plurality of
sending.lines -each having individual signal -stor-

age means, means for establishing a transmission

path from the transmitting means of a receiving

line-to.the storage means of 'a sending line
whereby. sighals in the storage means of a re-
celving line are transferred to the storage means

ol & sendmg line, a test signal generating means,’

70

75

means for-associating said-test signal generating
means mth any one of -said .receiving lines at a

time: o transmit test signals over 4t least a part
of an-established path for storing in the storage

means-of the involved sending line and means

controlled by the storage 'means of the involved'
sending-line for automatically determining if the.
test signals are stored and the accuracy of "oper-&f
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-tion of the storing means in storing the same.
10. In 5 telegraph system, a reperforator for

storing received message code signalsin a storage

medium with each message including message

identifying codes, means for establishing code

signals to represent what the stored message |

]

identifying codes should be, means for compar- -

ing said established signals with the message
identifying signals stored in said medium, and
. means for automatically transmitting predeter-
mined signals to said reperforator when sald
stored identifying codes do not correspond with
representative ones. -

'11. In a telegraph system, a reperforator for
stormg received message code signals in a storage
medium, a plurality of transmitters, switching
means for associating said reperforator with any
one of said transmitters at a time to receive mes-
sage code signals therefrom and store the same
in said storage medium with each message in-
cluding transmitter identifying codes, means for

10

checking the transmitter identifying codes in said -

medium to determine if they represent the asso-

ciated transmitter and means operative when the
checked codes do not represent the associated
transmitter to automatically disassociate the

20

same therefrom and transmit a series oi prede— .

termined code to said reperforator. |
12. In a telesraph system, a reperforator for

storing received message code signals in a storage

medium, a plurality of transmitters, switching
means for associating said reperforator with any
~ one of said transmitters at a time to receive mes-
sage code signals therefrom and store the same
in said storage medium with each message in-

cluding transmitter sequence and identifying

codes, means for checking the transmitter se-
quence and identifying codes in said medium to

determine if they represent the associated trans- '_'-40

mitter and the correct sequence of message there-

" associate the reperforator from the associated
transmitter and render it essecietable with any

35

14

frem means operatlve when the checked codes
are not-
normally perforate a series of predetermined
codes in said medium, means to check for the

presence and accuracy of said predetermined

codes in said medium, and means effective when

‘said predetermined codes are present and accu-

rate to disassociate the reperforator from the

associated transmitter and render it associatable

with any one of the other transmitters. R
13, In 2 telegraph system, a reperforator for

storing received message code signals in a stor- |

age medium, a plurality of transmitters, switch--
ing means for associating said reperforator with
any one of said transmitters at a time to receive

‘message code signals therefrom and store the
same in said storage medium with each message
including transmitter identifying codes, means

for checking the transmitter identifying codes in-

0 said medium to determine if they represent the

associated transmitter, means operative when
the checked codes are incorrect to transmit to
said reperforator for storage in said medium a
series of predetermined codes, means {o check

for the presence and accuracy of said predeter-
mined codes in said medium with the transmitted -

codes, and means effective when said predeter-
mined codes are present and accurate to dis-

one of the other transmitters.
WILLIAM B. BLANTON. |
CARNOLD H. SCHEINMAN |
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