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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- 5 
ployed 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- 10 
tem," now Patent Number 2,575,329, dated No,­
vember 20, 1951. 

The above-mentioned copending application 
disclos.es a reperforator switching system wherein 
messages received at a message receiving position 15 
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- 20 
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 2.5 

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 position and which 
functions to again store the message in a second 30 
storage medium adapted to control a line sending 
transmitter to transmit representative signals to 
the sending line. To insure proper cross-office 
transmission of a message from the storage tape 
of a receiving position to the storage tape of 35 
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. 40 
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 45 
check or compare properly with the characters 
set up in the comparing unit, cross-office trans­
mission of the message proceeds uninterrupted. 
However, if the designated characters fail to 
check or compare properly, alarm devices such 50 
as signal lights and/or buzzers are operated and 
further cross-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- 55 

2 
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 sending posi­
tions are tied up until the trouble is cleared and 
while the trouble may be due to faulty 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 
arid receiving positions. 

In connection with the above, one of the ob­
jects of the present invention is to provide an 
automatic checking arrangement for systems of 
the above type 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 a 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 pasition equipment. 

A more specific object of the invention is to 
provide an arrangement and circuits 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 automatically re­
lease the sending position involved in a wrong 
comparison when the checked part of the test 
signals compares correctly whereby the sending 
position is available for the receipt of signals 
from other receiving 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 accompanying drawings in the latter of 
which: 

Figs. 1 to 4, inclusive, show the equipment 
and circuits of a system embodying the present 
invention for testing the intraoffice 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 other to form a complete circuit diagram of the system 
embodying the present invention. 

4 
tion of such a relay that causes the respective wrong comparison lamp 166 to glow and for an 
electrical request to be made for the automatic 
BUST THIS unit. 

As shown in Fig. 1 of the present drawings, a point on each one of the five upper levels A to E, 
inclusive, of the selecto1· switch 21 is connected in parallel to the leads extending from the tongues 
of the receiving position transmitter 3 to the 

Referring first to Fig. 1, some of the elements 
and circuits of the above-mentioned copending 5 application Serial No. 108,208 are shown dia­grammatically, said copending application being 
included ·herewith by reference, and the man­
ner in which the circuits and apparatus of the 
present invention cooperate therewith. 

In the above-mentioned copending application the occurrence of a wrong comparison effects among other things, the illumination of a lamp 

IO tongues of relay TAXC. Other sets of points on these five ·levels are connected in a similar man­ner t"o the various other transmitter positions served by the automatic BUST THIS unit. It will at the sending position involved whereupon the 
attendant investigates the trouble. If the' attend- 15 
ant determined that the trouble was at some place other than the sending position she normally would immediately operate the push button 16il', Fig. 19 of the said copending application, and'. 
cause the intraoffice reperforator 146 of the in- 20 volved sending position to perforate:c.ertain char­
acters or signals in the -asso_ciated tape. If the trouble was found to be caused -by misoperation of equipment at: the sending: position; the- trouble would be corrected and,then,the-push button, 16!l 25 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 tl1e preceding message -should • be cancelled; In accordance with tele- 30 gi·aphic practice the signals transmitted are -let­
ters .shift, space, BUST, space; THIS; followed .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- 35 
tion-with establishment of other intraoffice trans­
mission- paths. The device or-- unit for effecting 
the perforation of :the-predetermined characters in the sending position storage tape is. shown pi·im-a,rily in Fig, 20 of the above-mentioned :co~ 40 pending -application and is hereinafter referred to as the manual BUST THIS unit in that manual ope1;ation is required to initiate-it into op_eration. 

In . the arrangement of_ the present invention a so-called. automatic- BUST THIS- unit is ·em- 4./i ployed in conjunction with the• manual BUST THIS· unit, and; the signals-transmitted ·by the automatic unit constitutt'! the· test signals ,that 
are-transmitted inti•aoffice for,_testing some ofthe intraoffice switching anct· repeating ·equipment. 50 
The automatic BUST THIS unit; like the manual BUST THIS unit;-is arranged -to serve a·plllrality of-positions, -the- automatic unit ,serving-a :plu"i 
rality-of receiving-Dr transmitter positions .while the manual unit -serves a· plurality of -·sendi,ig 55 
positions._ The automatic -unit· 'includes• a :multi~ level rotary selector ;SW·itch _which operates ··to answer an electrical -request :from a. receiving J}Gsition -and connect Uie automatic :unit thereto, Aiso included in the automatic unit are two other 60 
multilevel rotary switches, a so-called transmitter. 
and count switch and a comparison count switch.-A .plurality of relays and vacuum-tubes -are·in~ 
eluded in the automa,tic unit for purposes herein-after set forth. 65 

As .fully. described -in, the above,-mentioned co'­pending . app).i.ca tion the .. occurrence ·of -a . wr.on,i­
ccimpar:ison effects the operation ·of-relay TAWC, 
Fig. 6 thereof, by a circuit through its -right­
hand. coil. This relay is included in Fig. 1 of• the iO drawings_of the pr.esent application without the 
operating cil,c_uit .therefor since- it is fu11:v- showll' 
aIJ,d descrihed. jn tl1e said, cooending application. 
A similar_ TA WC. relay. is in.eluded -in the circuit -iS of _each transmitter position. and· it is -the :opera-

now be assumed that the TA WC relay of the posi­
tion c01111ected to the No. 1 points of these levels 
is operated due to a wrong comparison or the failure of the message identifying characters perforated in the sending position storage tape 
f41 to correctly check with the sequence number or call letters assigned to the connected trans­
mitter position. 

The,operationof relay TAWC completes a·lock~ 
ing: circuit for itself arid" one for· operating relay TAW2 through its inner Jefthand tongue and front contact to ground· through the wrong· com­
parison reset key 164". This tongue also ci:mipletes 
a circuit through the left-hand -tongue· arid back 
cont.act of' relay TABT for-illuminating. the wi·o!lg comparison, lamp'. I 6G: '.Phroiu;h its oute{ left~ 
hand tongue·th"e operatibno'f rela'y TA WC appiie~ ground: through a: tongue and· back contact 'of 
relay TABT to the associated point· ori the K cir 
marking level of the selecto:r· switch 21. The oReration, of. relay TAW-2; as -set fbtth; aPi>lies 
ground, through· back contacts of relay TABT tci 
the initiate-multiple or start circuit which'is"mul-tipled -_ to ·an· of the· other· trarisniiting • positions 
served· by- the· automatic -unlt. This circuit ex­
tends through· closed conta·cts"of switch· 22, the 
H- wiper.and· No. 1 point" or:home position: o·f the 
transmitter ·and count switch 2 3; the c wipef":and No; 1 point or l10me position: of". the c·orn:pariso1i 
count switch 24; back· contacts of relay BTXC, and>tbrough ·the· coil .of.rel!i:y-BTSR to ba1te6,:· This•circuit,causes relay BTSR'"to ·ope1·ate·\vhich completes a circuit from: grdUrid • through· a: re·.: 
sistance· 26, the interrupter ·springs ·or the ·step magnet SM of switch· 21, the· coil :or relay:•BTRSi the outer•right-hand tongue and.·front contact 
of relay BTSR; and the right-hahif cciil 'of-relay BTPC to potentiaL The resistani:£ 26 iIF the above ·cit-cuit limits the flow of curi'eiit '.to. some 
value below ·tl1at which .wiJ(opefate i·elay BTP0-_ but 0whicl1 • is -sufficient to operate" relay BTRS. Relay ·BTRS • in operating • conrpletes • a'. grouricled 
circuit through its contacts and a 'ftorit ·contact of relay BTSRthrough the coil of the step magnet' SM to potential whereby the ·:said step inag1fotfa energized; The operation of the step ma.grief SM opens ·the above:.:described circuit· 'through the 
coil of· relay BTRS which ·in turn ··interrupts the circuit: to the step magnet which "tliereiipori re­
leases and steps the wipers of switch 21 to the next point;. Such· operation .. of the step magnet 
SM·-and the'involved circuits continues uritH tlie 
K· level wiper of switch 2 r reaches· tJ:ie grounded or marked point. When the invitch {vipers reach 
this point, the:coil ofrelaYBTRS and the resisf­
ance:26 is shorted· out by the grounded pciiilf and· 
relay BTPC ·will operate due to the direct groiirid 
applied :to ,one terminal of the "rfa'ht-harici coil 
thereof. ' Relay BTPc· in operatinllocks Up by- a 
circuit from ground thl'oi1gh back contacts of 
relay ·BTDR; front contacts of f-elay BTPC ·aud­
its left-hand· coil and the coil 'of" relay· BTXC 'to: 
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potential. Relay BTXC is operated by the above 
circuit and in operating it interrupts the start 
circuit through the coil of relay BTSR which 
thereupon releases. 

At this time the wipers of the selector switch 5 
21 are resting on the points associated with the 
receiving or transmitter positions making the 
request for the automatic BUST THIS unit and 
relays BTPC and BTXC are operated and locked 
up by a circuit through back contacts of relay 10 
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 

6 
parison switch 23. As stated above, various 
points on the first five levels of rotary switch 
23 are connected in such .a manner that the de-
sired test signals 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 above-described circuits to· the conduc-by ano_ther transmitter position having a wrong 

comparison. 15 tors extending from the transmitter 3;, -:thence 
acter will be transmitted to the reperforator 146, 
at the .sending position. If the perforator is' op;. 
erating properly, the letters character will be.per.a 

With the circuits of the automatic BUST Tms 
unit in the above condition, it is associated with 
the transmitter position making a request for the 
same and is now in readiness to begin the trans­
mission of the so-called test signals. These test 20 
signals are similar to those sent from the manual 
BUST TmS unit and consist of the_ following 
code signals: letters, space, BUST, space, THIS, 
space, period and period. The test signals are 
set up on the points of the first five levels of the 25 
transmitter and comparison rotary switch 23 and 
cOlllld 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- 30 
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 
disregarded or cancelled while the double period 
at the end of the test signals serves to discon- 35 
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 BT6P, 40 
a front contact of relay BTPC and through the 
coil of the step magnet SM of the transmitter 
and comparison switch 23 to potential. The 
wipers of switch 23 normally rest upon the No. 1 
point or home position and when the circuit to 45 
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
pending application, the receiving position trans­
mitter 3 is stepped by a step pulse generated in 50 
an impulse unit and the step pulse circuit nor­
mally extends through a back contact of relay 
TAWC. With relay TAWC operated this trans­
mitter step pulse cirouit, as shown in the ac­
companying drawings, is transferred through a 5.3 

front contact of relay TAWC to the associated 
point on the F level of selector switch 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 60 
a tongiue and back contact of relay TAWC-2 to 
potential. Thus when the transmitter step cir­
cuit is closed, relay BT6P will be energized to in­
terrupt the circuit to the step magnet SM of ro­
tary switch 23 to release the same whereupon 65 

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 transmitter step pulse. 

The wipers of the first five levels A to E of se- 70 
lector switch 21 are connected by individual con­
ductors to tongues of relay BTXC whose asso­
ciated front contacts are connected through back 
contacts and tongues of relay BTCR to the first 
five wipers A to E of the transmitter and com- 75 

forated in the tape and at this time the tongnes 
of the transmitter 3 are held down so that the 
character over the pins will not interfere with 
this transmission. 

The No. 3 points of the five upper levels cif 
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 cif switch 23 will 
advance to the third points and the space .char;.· 
acter will be transmitted to the reperforatcir 146.' 
In the same manner the characters B, U, S, 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 W 
is operating correctly, perforated in the assoct-· 
ated tape 147. Switch 23 is now'ready·to step to 
its eighth point on the receipt of the next trans.:.· 
mitter step impulse and following this operation 
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 I associated· 
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 transmission 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 BTCR; are connected in 
parallel through resistances such as 27 and• 28 
to the control grids of a set of five OA4G vacuum: 
tubes 29. With the wipers of rotary switch 23 on· 
their No. 8 points a circuit is completed from 
ground through the F wiper thereof and. the. coil 
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 I I to cause various ones of individually 
associated relays TAI to TA5 to operate or not 
depending. upon what contacts in the reading unit 
I I are closed, 

The circuits for relays TAI to TA5, when the 
associated tubes 29 are rendered conducting, .ex- · 
tend from the plates thereof 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 TAI to TA5 are operated when represent­
ing a '-'letters" character and with any one of said 
relays operated, a circuit is completed from 
ground at a front contact of such a relay and ·an 
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:associatect,:\ongue:•tlirouglithe left'-hahd coll of relay TAP.R fo potential, whereby the· ~aid tel(ty TAPR operates.' •• 'The 'letters~ character repre­
liehteaT at this time by the relays TAI to TA~ fa compared :by the following· • c:irciiit: batte1;:y 5 througlt closed contacts of TAPR, a back: coiitact arid tohgue'"of relay TAwc..:.2, th~ front contact 
and· outer· left:.fiarid tongue· of relay BTCR, the :E 
wiper· and:· eighth point ·of ti:ansinitter. and· c:oril-' 
parison switch'23, a· front contact and tongue_ "of 10 
relay TA5;c a tongue and front' contact of refay 
TA4\:the eighth· point and wiper cir~he D_ level 
of·.,the ·switch 13; a front contact and tongue of 
relay·BTCR, the· C wiper and eighth point bf 
~witch 23;"a0 front ·contact ahd tongue· of relay 15 
TA3; a tongue and front contact of refay TA2_; the 
eighth'pi:iint· and B"wipei: of ·switch 23, a tongue 
and front contact cif'relay BTCR; the A wiper and 
eighth·Point switch:23; a front contact and ton.gue 
ofrelayTAI and through the coil of relay TARS 20 to ground. Relay TARS is operated by this· cir.;. 
cuit and·completes a circuit from ground through 
it·s ·coil:-and left-hand tongue and a front contact 
ohelay TAPR to potential. Part of the latter cir­
cuit parallels one through a resistance 32 and the 25 rlght'-hand coii of· relay TAWC-2. Relay 
TA WC-c-2; however, does hot operate at this time 
since-the coll of relay TARS has a low resistance 
and0 effeetively shorts out the circuit through the 
rlght~hahd·coiJ',of relay TAWC-2: • • :rn 
i• 'Had; ·.some ··character·· other than the letters 

combination' appeared, during-the above checking 
o~ration,: bver the pins in the- reading unit 11, 
on:e- or.·more ·of the TA l to TA5 relays would not 
have··been operated-and accordingly the above ~5 circuit for operating,telay TARS would not have 
been ·completed:' Instead ·or relay'TARS operat­
ing,a-s·set' forth.' relay TAWC'-2 would have op­
erated' by a circuit from:· battery, a tongue. and 
front' contact of" relay TAPR; through the resist- 4o 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 
trlinsmitted·fromthe·automatic BUST THIS unit 
and·-the character read back by the reading unit 45 II for this character.· •• • • 
.,A't•this time tlie TAI ·to TA5 relays \Vill be op-

8 .. 
indicates that the first character read back from 
the 'tape 147 compared correctly with the one set 
up on the No .. 8 points of.switch 23. 
• It will ~be _rioted that when the switch 23 reached .it~ seventh position, a circuit was com­pleJe.d from potential through the coil of relay 
TABT;t11e J_ level. wiper of switch 21, the .No .. 7 
p6int and G level wiper of switch 23, back con­
tacts and tongues of relays TAWC-2 and BTDR 
t6 g:t:oµn_d .. · _Thus at that time relay" TABT will 
be operateo. and lock up by a circuit through a 
front contact. of relay TAWC .. Relay TABT .in 
operating connects the wrong comparison lamp 
166. to .. consta11tly operating grounded contacts 
4 0 so.that .the lamp • changes from. a. steady. glow 
to . .flashing ind tlrns. indicates .that the receiving 
ppsi~im;C has .. been connected. to the: automatic 
BUST THIS unit: Relay TABT in.operating also 
opens the start circuit and removes the ground 
from:~thei marked point on the. K level of- the selector swi.tch.21. •• • --
• With•the transmitter .and. comparison switch 23 -resting in its 8th position, the next transmit.; 

ter .step i.mpuise; ,in _the manner described, .causes 
the wipers thereof to be. advanced .. to .the 9th 
position. This operation of switch 23 rer11oves 
the ground through .the F wiper previously com:. 
pleti:ng a circuit through the coil of relay BTCR 
so. that"·said relay w:m release.. . • 

'\Vhile the transmitter· and comparison switch 
23 is resting in iti:i 9th position"a space combf­
nation ·is ti:ansmitteq. to the intraoffice path .and 
wiH • be reper:forated . in the sending posiUon • storage tape I i11: • Fellowing this operation the 
switch 23 is ·adxa_nceci: Jo, Jts 10th position.and .at 
this time _tbe .second ct1aracter.or combination 
transmitted from the autpmatic BUST THIS .unit 
is_oyer the pins.of tqe re~ding upit I I.and will.be 
compared hack with. a. sp_ace character. set up on 
the 10th positiori points of the A to E levels of 
th? S\Vitch 23 .• In a similar manne1\the automatic 
BUST THIS unit continues to transmit and check or 'compare·- charactei·s in -the. sending position 
tape (47 .Wi~h tp.cise set up _on the points of switch 
23 until. they either an check. correctly. or .a 
wrong comparison occurs. rt will he noted that 
a· character is compared and read back into. the 
automatic BUST T_IIIS unit six cycles of operation 
or steps of the switch 23 following its. transmis­
sion. • This is because of physical limitations. 
requfring tlle -sensing' pins of the reading unff 
11 to be spaced from the perforating pins of the reperfcirator 146.' • . • . • 

Aftfr the iettei:s ·charact_er, _t)J.e spice charac~ 
ter, the B,' u; S an.d T have lieen compared, f~,. 
lay BTDR . will operate as the wiper of the. J 
level of rotary switch 23 reaches its ·23rd point. 
Relay BTDR in operating removes ground from. 
the locldng circuit to i·elays BTPC and BTXC 
causing said relays to release, and this restores the 
BUST THIS unit to its normal condition where 
it is in readiness to answel' another i·equest from 
a receiving position: • The transmission and per-

erate<!\ irr accordance with the character over the plns~of•the reading unit n; and relay TAPR is 
operated 13y 'a •circult from· ground at an iririer 50 fton:t""cob.tact of ciiie of these relays:·. Since it was 
assumetl0thatthe character com.pated correctly 
and·catised'Telay TARS to operate, it wm com­
plete a ·circuit from ground through the coil of 
the'. ·step magnet· SM of the comparison count nil sWitch:.·24·-to ·patentiaf whereby the step mag­
net"'T;Js~'.-enefgizecE: As· the step· magnet SM 
ot>ei'tUes)-its "interrupter -springs remove ground 
frcim:J.tfie'·:operating :circuit of relays TAI to. 
TAJ. whereby· il:).e operated 9nes, wliich. in this 60 
case:1s the'eiitire set, release. The r~lease of the 
operated one of the relays TAI to TA5 opens the 
circtift·through the coll of relay TAPR which re­
leases,and removes ·potential from the operating 
cfreuit' of·relay TARS. This causes relay TARS 
td'Mso telea:se·whicli in turn opens _the circ~t to 
the·"step nfaghet SM of switch 2_4 to cau~e the 
wfpei's'thereof'fo'step off their home positions or 
points'stich as the No. 1 and No. $_points to the 
No"::2 or:No. 9 points. It-wifl ·be assumed that 
the''Wipers of the· comparison count switch 24 
were previmisiy on their_ :r-to: -i. poi1?,_f;s and the 
operation iof -tne·· step magnet SM thereof ad-· 
vanc~tt-:tne· same fo their No'. ·2 points. This ad-· 
vancement of the comparison count switch 24 75 

65 foration in'the tape 147 of the doubie periocl in 
conjunction 'with the o:petatio:t16f the ti·ansm\ttei; 
and· comparison switch 23 tlir01.igh its 21st ·and. 
22nd points effects release of th~- involved send~ • 
ing position and its cross-o'ffice path and renders . 

_70 the same avaHable for seizure by other receiving. 
po_siti~n_s. The involved receiving position which 
requeste!,i the a:q_tomatkBUST THIS unit,ho,v·.: 
ever, _retail1s it:;;_ wr()ng comparison signal light: 
illuininated until the storage tape thereof ·is 
checked and the trouble whi.ch caused the original 
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wrong comparison to be rectified, whereupon the 
receiving position may be released by depressing 
its release button. 

If a wrong comparison had. occurred in any 
cycle during the above described operation of the 5 
automatic BUST TlllS 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 negative potential terminating the trans- 10 
mitter step pulse circuit. The application of 
positive potential to the transmitter 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 15 
said copending application, and which .in turn 
causes ope1·ation of associated wrong comparison 
relay SAWC, also shown in Fig. 18 of said co­
pending application. The said relays $ACS and 
SA WC are _in the sending position circuit and 20 
the operation of the latter causes iHumination 
of wrong comparison lamp I 68 therein to inform 
the attendant of the sending position involved. A 
wrong comparison, however, from the automatic 
BUST THIS unit does not tie up the said unit 25 
since it continues through its cycle of operation 
by the above described circuits until it is released 
in the manner described. 

In the event of a wrong comparison detected 
in or resulting in connection with the operation 30 
of the automatic BUST THIS unit and causing 
operation of relays SACS and SAWC of the in­
volved sending position as above set forth, it in­
dicates that the trouble is likely to be found in 
the switching equipment employed "in setting up 35 
the intraoffice path or in the sending position 
reperforator or reading unit I 46 and I I 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 40 
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 
I 60, Fig. 19 of the said copending application, 45 
may be operated to cause bust this double period 
to be perforated in the tape 147 and subsequently 
transmitted to the line. The manner in which 
the operation of the BUST THIS manual key 160 
effects the various functions is fully set forth in 50 
the above-mentioned copending application. 

The first and eighth positions of the compari­
son count switch 24 are home positions and if the 
wipers thereof are not resting on their seventh 
or fourteenth points when the G level wiper of 55 
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 
an event, relay BTAR will be operated by a cir­
cuit from ground at the G level wiper of switch • 60 
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 
23 reaches Point 21 a circuit will be completed 
from ground on the F level wiper through point 65 
21, D level wiper of switch 24 and the left-hand 
coil of relay TAWC-2 to potential. The opera­
tion of relay TA WC-2 performs a function sim-
ilar to that set forth above in its first described -
operation. The operation of relay BTAR estab- 70 
lishes a locking circuit for itself and illuminates 
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 
37 of the type well known in the art and which 711 

10 
advance dials in conjunction with each energiza­
tion thereof. The counter 3'.i has a circuit com­
pleted thereto each time the automatic BUST 
THIS unit is employed and thus registers the 
number of times the unit is used. Counter 31 
has a circuit completed thereto each time a 
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 operate inde­
pendently of the unit. 

It will be noted that in the event of 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 
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 TA WC. Relay · BTPC · in releas­
ing completes circuits 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 switch 33 in its hold 
position, the unit will operate in the normal de­
scribed 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 switches and determine the 
cause of trouble. 

While the invention has been described 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 invention as are imposed 
by the appended claims. 

What is claimed is: 
1. In a telegraph system, a switching office 

having a message receiving position including 
equipment for receiving, storing and transmitting 
message signals, and a message sending position 
also including equipment for receiving, storing 
and transmitting message signals, means for es­
tablishing a transmission path between said re­
ceiving position and said sending position and 
transmitting a message thereover whereby a 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 with 
predetermined message identifying signals; and 
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 ai:J.d to determine the ac­
curacy of the stored test signals. 

2. In a telegraph system, a switching office 
having a message receiving position including 
equipment for receiving, storing and transmitting 
message signals, arid a message sending position 
also including equipment for receiving; storing 
and transmitting message signals, means for es­
tablishing a transmission path b,etween said re­
ceiving position and said sending position and 
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transmitting a message thereover whereby :a,• 
message in the storing ·means of the receiving 
position is transferrE!d tq the,s.toring me.ans- of 
said sending position, mElans ~or automatically· 
comparing at least a part of,. the signals stored 5 
by the. storing means of saic:i sending position 
with predetermined message identifying signals; 
means operative on the fail]Jre of said compared 
signals to correspond to aµtorp.atically transmit 
test signals over said transmission path for stor- 10 
age in said medium and to _ determine the_ ac­
curacy of the stored test sign!l,ls, and means for 
automatically releasing th~ sending position when 

-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• 
from said test signal. transmitting position and 
storing the:same in the storage.means.of the in­
volved sending·line, and means for retransmitting 
at least a part of the stored test signals to thil 
test • signal transmitting position 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. -

the stored test signals have • been determined 
accurate. _ •• _ , : .. · , . : · · _ ·· · 15 

3. In a telegraphing_ system,.a switching office 
having a· message receiving position including 
equipment for receiving, storing and transmitting 
message signals, and a message sending position 
also including equipmentfqr receiving, storing 20 
ai1ci. transmitting message signals, means for es~ 
tablisbing· a· transmission patli between said re­
ceiving_ poiiticn:i, _and saiq. SEln.ding position and 
transmitting a m~ssage therEJover whereby a mes­
sage in the storing means _of the receiving posi- 25 
tiori _ is transferred -to the storing means of said 
sending position, ·means for automatically com­
uarfri.g . at· least a part of the signals stored by 
the storing meai1s of said sending position with 
predetermined message identifying _signals, and 30 
means operative on the failure of said_ compared 
signals to correspond.to automatically determine 

7.· In ,a telegraph switching system, a plur,ality: 
. of, -receiving lines each having 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 
receiving-line to the stona.ge 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, a -test signal generating means, 
means for associoating 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 signals 

the oricrativeness of signal. receiving and storage 
equip1nerit of. the. sending. position. • 

4 .. -In :a telegraph system, a switching office hav'.' 35 
ing a message Teceiving. position including equip­
ment for 1;eceiving, stori11_g. in a storage medium 
and transmitting message signals, and a message 
sending pasition also including equipmentc for 
receiving, storing in a storage medium and trans- 40 
mitting message signals,' means for- establishing 
a transmission pa th. bet\'{~n. said receiving. posi­
tion and said sending position, means including 
-parts of said equipment and said transmission 
path foi· trarisferring a.message from the storage 45 
medium of said -receiving position_ 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- 50 
ing positionJde)ltifying signals, and means opera,­
tive on the failure of. said signals-to,correspond 
to :automatically traI1smit ,test signals aver .said 
transmission path. . . . _ 

5. In a telegraph sy:;;tem, a switching office hav:,, 55 
ing message receiving and transmitting positions, 
said,positio;ns having, mE!ans for.receiying !and 
storing message signals in.,associated storage me­
diums inearis for establishing transmi.ssil)n:paths . 
betwe~n receiving an:d seieptE!1:(sellc~ip.g positions 60 
and transmittingmessage~ j;hei;eover. whereby the 
messages appe~r in ·t1:1e· stqrage medium, of· said 
seri,cling po5itions,_Il!~ap~ for automatically com­
paring atle~st_ ;i P!lcrt of the __ signals ·of eMh 
message stored_ iµ. t_he storage ,medillilJ. · of, said , 65 
sending positions \yith_ 111essage argl, receiving 
position identifying_ sig11::i.ls, an4. means operative 
on the failure of said ·comparecl signals _to corre­
spond to automaticl!,IJy:oPe:rate.t:he storing means 
to perforate_ test. sigIJ,::i.ls -in: the storage .medium 70 
of the involved sending _position._ . 

in -the stomge · 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·me·ans • to thereby-test the ·reception and 
storage of at least a part of the test signals by 
t-he · 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-1.ine_,are transferred to the storage means 
of a: sending line;. ,a test signal generating means, 
means ·for. associating said- test ·signal generat­
incrmeans with any.one of said receiving lines at 
,a .time -to transmit test signals over •an estab­
lished :pathand for storing .. the test signals in the 
storage means :of the involved· sending line and 
means.operative concomitantly with transmission 
of sa'id . .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
nals. 

9. 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 generating 
means with any one of said .receiving lines at a 
time: to transmit test signals over at least a part 
of an established path for storing in the storage 

6. in a telegraph swi~hing system, ,apluralityof 
receiving lines each having individJ.ial signal stor­
age and transmittingmea_ns, apluralitypfsending 
lines each having individual signalstorage!lleans; 75 

. means· of the involved sending line and means 
controlled by the stomge -means of the involved 
sending line for automatically determining if the 
test signals are stored and the ·accuracy of opera-
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tion of the storing means in storing the same. 

10. In a telegraph system, a reperfomtor for 
storing received message code signals in a storage 
medium with each message including message 
identifying codes, means for establishing code 5 
signals to represent what the stored message 
identifying codes should be, means for compar-
ing said established signals with the message 
identifying signals stol'ed in said medium, and 
means for automatically transmitting p,redeter- 10 
mined signals to said reperforator when • said 
stored identifying codes do not correspond with 
representative ones. 

11. In a telegraph system, a reperforator for 
storing received message code signals in a storage 15 
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- 20 
eluding transmitter identifying codes, means for 
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 25 
transmitter to automatically disassociate the 
same therefrom and transmit a series of prede­
termined code to said reperforator. 

12. In a telegraph system, a reperforator for 
storing received message code signals in a storage 30 
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 

14 
from, means operative when the checked codes 
are not correct to operate said reperforator to 
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. 

13. In a 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 
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 to 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
associate the reperforator from the associated 
transmitter and render it associatable with any 
one of the other transmitters. 

WILLIAM B. BLANTON. 
ARNOLD H. SCHEINMAN. 
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