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This invention relates to automatic telephone 
Systems in general, but is more particularly con 
cerned with automatic telephone systems pro 
vided With Secretarial service. 
The main object of the present invention is to 

provide secretarial service for business men, pro 
fessional men, and the like, who are habitually 
or occasionally away from their offices. In many 
instances it may be impossible for telephone 
Subscribers of this class, to have their telephone 
calls answered when they are away. Some sub 
Scribers, no doubt, have secretaries to answer 
their telephones, but others, who are called 
away from their offices occasionally, may find 
that it is eithel' impracticable or too expensive 
to employ a Secretary. As a result, a great 
many telephone calls are lost. 
To overcome this undesirable situation, the 

presert invention provides an inexpensive, but 
highly efficient arrangement whereby... an op 
erator in the telephone exchange can intercept 
and answer calls to stations that are i tempo 
l'arily un'attended. This service can be con 
tracted for by a subscriber, either for a regular 
term (months or year), or on a temporary basis 
to be charged either by the day or by the num 
beit of calls handled during the period the Serv 
ice is given. Telephone companies can instal 
this type of Service Without making any changes 
in the regular exchange equipment. 
features relating to the operation of the system. 
will not be specifically mentioned at this time, 
but will be described in the Specification and 
pointed out in the appended claims. 
The accompanying drawing comprising. Fig. 

i and Fig. 2 SinGWS by Gleans of the usual cir 
cuit diagrams a Sufficient amount of equipment 
in a System embodying the invention to permit 
the same to be readily described and understood. 

Fig. 1 shows a secretarial switch S that is ac 
ce3Sible over the jack J and trunk conductors 
67 and 68 to the eXchange operator. The ex 
change distributing frame DF, and a portion of 
the reguliar exchange line equipment of sub 
scribers A and B is also shown. 

Fig. 2 shows a portion of the operator's dial 
ling cord. 

Refering now to the drawing, im Fig. 1 iS 
shown a switch S having two line wipers and one 
control wiper, which is of the well-known single 
level rotary type. This switch is only one of 
a group of similar switches. All corresponding 
line contacts of this group of switches are multi 
pled together and are wired to one. Side of the 
exchange distributing frame DF. Each SWitch, 
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such as S, is controlled by an operator by means 
of her dialling cord DC, part of which is shown 
in Fig. 2, over jack J and conductors 67 and 
68. It should be noted, however, that the op 
eratoi's position need not be in the same ex 
change with the Secretarial switch S. The trunk. 
conductorS 67 and 68 may be the conductors of 
a regular inter-office exchange trunk. 

Subscribers at substations - A and B are regu 
lar automatic telephone Subscribe's and are ac 
cessible to other subscribers over the regular 
switch train. Since the regular Switches in the 
exchange form no part of the present invention, 
only the connector bank terminals, over which 
calling subscribers in the exchange complete 
connections to the substations shown, and the 
conductors extending to the subscribers” indi 
vidual line SWitches, are ShoWn. 
The invention having been described in gen 

eral, will now be described in connection with 
a detailed description of its operation. For this 
purpose it will be assumed that the subscribe' 
at substation. A has previously subscribed for 
secretary service. Therefore, his line has been 
connected at the distributing frame DF, by 
means of jumpers 61 and 62, to the banks of 
the secretarial switches, such as Switch S. It 
Will also be assumed that the subscriber at Sub 
station. A contemplates temporarily leaving the 
vicinity of his telephone and desires to have 
the operator in the exchange answer all his 
calis during his absence. 
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The subscriber at substation A removes his 
receiver and operates his calling device in a C 
cordance with the telephone number of the 
operator in , the exchange handling Secreta'y 
Service. The automatic Switches in the ex 
change (not shown). respond to the impulses 
transmitted by the calling subscriber and com 
plete the connection to the operator in the ex 
change. The subscriber at substation. A gives 
the operator his name and telephone number 
and any other information the operator may 
need to intelligently answer his calls. A doctol, 
for example, may want the operator to inform 
calling subscribers that they may reach him 
either by calling his home or the hospital. In 
case the doctor intends to leave his office to 
make several calls he will then have the Opela 
tor inform calling Subscribers of the time he in 
tends to return. 
The operator then inserts the plug P, of her 

dialling cord DC, into a jack, Such as jack J. 
It will be assumed that when the operator plugs 
into jack J that the secretarial Switch S is in 
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2 
its normal position, a S. shown on the drawing. 
Responsive to the piugging in of the diailing 
cord an obvious circuit is completed over the 
sleeve for operating cut-off relay 30. Upon op 
erating, relay 30 disconnects the line irelay 31 
from across the line at a mature 38 and its rest 
ing contact. In addition, a circuit is closed for 
operating line relay 38 of the secretarial Switch 
S over the following circuit: battery, upper 
winding of line relay 33, upper winding of the 
differential relay 32, conductor 67, tip of the 
plug and jack, normally closed contacts of the 
key K2, impedance 69, normally closed contacts 
of the key K2, ring Side of the plug and jack, 
conductor 68, iower winding of differential relay 
32, lower Winding of line relay 33, to giround. 
Upon operating, line relay 33 closes a circuit 
from ground, armature 43 and its resting con 
tact, arnature 44 and its front contact, wind 
ing of the slow-to-release relay 34, to battery. 
Relay 34 operates over this circuit and at ar 
mature 46 and its front contact prepares a cir 
cuit for the rotary magnet 37 and the slow-to 
release Series relay 35. The operator, upon 
plugging in, also ieceives a dial tone signal over 
the following circuit: dial-tone inachine (not 
shown), dial-tone conductor 70, contact 25 as 
Sociated with wiper 55 of the Switch S, lower 
line conductor of the Switch S, conductor 68, 
ling Side of the plug and jack, normally closed 
contacts of the key K2, the operator's telephone 
(not shown), normally closed contacts of key 
K2, tip of plug and jack, conductor 67, upper 
Windings of relays 32 and 33, to battery. This 
Signal indicates to the operator that the switch 
is in its normal position and will respond to 
the impulses transmitted by the operator. 
The operator operates her key K2 to close 

the normally opened contacts and to open the 
normally closed contacts thereby connecting the 
calling device CD across the line. The circuit of 
the line relay 33 is inot interrupted by the ?? 
eration of the key K2 because of the make-be 
fore-break combination of the springs. There 
fore, the loop circuit for the line relay is closed 
through the calling device before the loop cir 
cuit including the operator's telephone is Opened. 
The Subscriber's line has been jumpered by 

means of jumper wires 61 and 62 to conductors 
59 and 60. These conductors are wired to pre 
determined contacts of the bank of the switch 
S. Therefore, the operator dialis a predeter 
mined Inumber to advance the wipers 53-55, in 
clusive, to the bank contacts of the switch to 
Which the conductors 59 and 60 are connected. 
In this case the operator Finanipulates her call 
ing device CD to transmit the digit 4. The call 
ing device CD interrupts the circuit of the line 
relay 33 four times. The slow-to-release relay 
34 remains energized during the momentary 
interruptions of its energizing circuit at arma 
ture 34 and its front contact, due to the cop 
per Slug around its core. The first time line 
'elay 33 falls back the following circuit is closed: 
ground, arnature 43 and its resting contact, 
arnature 44 and its esting contact, armature 46 
and its front contact, normally closed contacts 
57 of the rotary off-nomal springs RON, wind 
ing of the slow-to-release series relay 35, wind 
ing of rotary magnet 37, to battery. Relay 35 
and the rotary maginet, 37 both energize over this 
circuit. When line relay 33 energizes after the 
first interruption, the rotary magnet falls back, 
thereby advancing the wipers 53-55, inclusive, 
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into engagement with the first set of back co 
tacts. Contacts 56 and 71 of the rotary off 
normal springs ROR are closed and contact 57 of 
the rotary off-normal Springs RON is opened as 
Soon as the wipers of the switch are advanced 
from their normal resting position. At arma 
ture 49 and itS f"Cint contact, relay 35 prepares 
a new impulsing circuit for the rotary magnet 
37. Each time the line relay 33 falls back, after 
the first interruption, a circuit is closed from 
ground, ai'nature 43 and its resting contact, ar 
nature 44 and its resting contact, arnature 48 
and its front contact, contacts 'li of the rotary 
off-normal springs RON (closed on the first ro 
tary step of... the switch), arnature 49 and its 
front contact, winding of the slow-to-release 
SCities relay 35, winding of rotary magnet 37, to 
batteity. The rotary magnet 37 is energized 
evey tiine is circuit is closed and falls back 
when the circuit is opened. In response to the 
dialing of the digit 4 the WiperS 53-55, inclu 
Sive, are advanced into engagement with the 
fourth set of bank contacts. The line relay 33 
remains in its energized position after the dial 
ling of the digit 4, thereby opening the circuit 
for the slow-to-release series relay 35 which sub 
Sequently falls back. 
The Secretarial Switch S has now been posi 

tioned to the bank contacts to which the Sub 
Scriber’s line has been i cross-connected at the 
distributing framme DF. The Operator now re 
moves the plug P, of the dialling cord DC, from 
the jack J and can immediately use the Sanhe 
for setting other switches, similar to Switch S, to 
temporarily coninect up other subscribers for 
Secretarial Service. Responsive to the removal 
of the plug F, the cut-off relay 30 falls back and 
prepares the circuit for the line relay 31. In 
the Switch the circuit for iline relay 33 is openedi. 
line relay 33 falls back, and opens the 

circuit for the slow-to-release relay 34 which 
also deemergizes. The Secretarial switch S is 
now in the position to signal the operator each 
time the bell at substation A is ruing. 
Operator answers a call during the time that the 

SattScriber at Substation A is absent 
When a Subscriber in the automatic telephone 

exchange has operated the various switches in 
accordance With the telephone number of the 
Subscriber at SubStatica A, a connector engages 
his line and transmits ringing current over the 
line. The transmission of ringing current over 
the line rings the bell at substation A and also 
Operates the ring-down relay 36, of the secre 
tarial Switch, over the following circuit: the 
iringing Soul'ce in the connector (not shown over 
One Side of the SubSC'iber's line, juimper 61, con 
ductor 59, Wiper 53 and its associated fourth 
bank contact, Condensei' and upper winding of 
ring-down relay 36, armature 47 and its rest 
ing contact, Wiper 55 and its associated fourth 
bank contact, conductor 60, jumper 82, back 
over the other side of the line to the connector. 
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The ring-down relay responds over this circuit, so 
and closes a iocking circuit for itself over its 
lower Winding, from battery, lower winding of 
ring-down relay 36, armature 51 and its front, 
contact, armature 46 and its resting contact, 
armature 44 and its resting contact, armature . 
43 and its resting contact, to ground. At arma 
tures 50 and 52 and their respective front con 
tacts, relay 36 extends the linging circuit over 
conductorS 67 and 68, al'mature 38 and its rest 
ing contact, to the upper winding of line relay 
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plugging in by the operator has been previously 
described, therefore, it will suffice to say that 
the operator plugs in to answer all incoming 
calls to the substation B. When the subscriber 
at Substation B returns to his premises and no 
tifies the operator at the exchange, the operator 
plugs in again and by operating her key K1 un 
balances the line, to automatically restore the 
Switch to normal. - 

If a Subscriber, who has previously subscribed 
for secretary service, has his line jumpered to 
one of bank contact sets numbered 21 to 24, 
inclusive, it is necessary for the operator to dial 
three digits in order to set the secretarial switch 
to the contacts of the subscriber's line when he 
desires to have the operator at the exchange 
answer his calls. It will be assumed that a Sub 
scriber, having his line jumpered to contact set 
22 of the Switch S, desires to leave his premises 
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20 calls answered during his absence. The operator 
plugs in as before to seize a secretarial SWitch, 
such as the switch S, and receives the dial tone 
signal. The operator then throws her key in to 
Connect up the calling device. CE) aS before. 
The code number for setting the wipers of the 
Switch into engagement, with the Subscriber's 
line is 002. Responsive to the dialling of the 
digit 0 the wipers of the switch are advanced 
ten steps to the tenth Set of bank contacts. 
In this position ground is encountered by the 
Wiper 54 to hold the series relay 35 engaged in a 
circuit including the resistance 58 and the Wind 
ing of the rotary magnet 37. The series relay 
remains energized over this circuit and does not 
fall back after the first series of impulses. The 
second digit dialled which is the digit 0, short 
circuits the resistance 58 as before and the rotary 
magnet 37 is operated in Series with relay 35. 
The Wipers of the Switch are advanced ten more 
steps to the twentieth set of bank contacts. In 
this position the wiper 54 again encounters 
ground which completes the previously traced 
circuit for holding the series relay 35 energized, 
but which does not operate the rotary magnet 
37. The final digit dialed is the digit 2. The 
Series relay 35 and the rotary magnet 37 are 
operated in series over a circuit that short 
circuits the resistance 58. The magnet following 
the impulses causes the Wipei's of the SWitch to 
advance two more steps to engage the bank con 
tacts to which the line conductors of the Sub 
Scriber desiring the Service have been CrOSS 
connected. The Operator releases - aiS before, 
causing all the relays of the Switch to restore to 
nornal. The Secretarial Switch S is now in a 
position to respond to all calls to the Subscriber's 
line as has been previously described in detail. 
The Switch is restored to normal, after the sub 

60 scriber returns to his premises, when the operator 
plugs in and operates her key. K1 to unbalance 
the line. This cau Ses the , differential relay 32 
to operate and close the self interrupting step 
ping circuit for the rotary magnet 37 which ad 
vances the wipers of the SWitch to their normal 
or home position. - - 
What is claimed is: 
1. In a telephone System arranged for Secre 

tarial service, a switch having access to a sub 
scriber’s line, means for setting said switch to 
Select said line, an operator's position, and means 
in said switch responsive to a call incoming to 
said line for completing a connection to Signal the 

... operator at said position. 
75 2. In a telephone system arranged for secre 
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line to the opei'atoi's position. 

In eans in 

and has informed the operator that he wants his 

5 
tarial Service, a secretarial switch having access 
to a Subscriber's line, an operator's position, 
means at Said position for advancing the wipers 
of Said Switch to engage said line when the sub 
Scriber thereon desires to have all his calls an 
SWered by the operator at said position, a relay 
in the SWitch operated responsive to a call in 
Conning to Said line, and contacts controlled by 
Said relay for completing a connection from said 
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8. In a telephone System arranged for secre 

tarial Service, a secretarial switch having access 
to a Subscriber's line, an operator's position, 
in eans at Said position for advancing the wipers 
Of Said Switch to engage said line when the sub 
Sci'iiser thei'eon desires to have all his calls an 
SWei'ed by the operator at said position, and 

Said SWitch responsive each time said 
line is signalled for completing a connection to 
Signal the operator at said position. 95 
... 4. In a telephone system arranged for sec 
retarial Service, a secretarial switch having ac 
cess to a Subscriber's line, an operator's posi 
tion, ineans at Said position for advancing the 
Wipers of Said Switch to engage said line when 
the Subscribe thereon desires to have all his 
calls answered by the operator at said position, 
means in Said Switch responsive each time said 
ine is Signalled for completing a connection to 
Signai, the operator at Said position, and means 105 
for completing a talking connection with the 
calling Subscribe' when the operator answers 
Said call. 

5. In a telephone system arranged for secre 
tarial Service, a Secretarial switch having access 110 
to a SubScribe's line, an operator's position, 
means at Said position for operating the switch 
to connect With Said line, and means responsive 
to a call incoming to Said line ior signalling the 
operator by way of the said Switch in operated 
position. 

6. In a telephone System, an automatic Switch, 
a motor magnet for operating Said Switch to 
engage Successive contacts, a relay operated 
When Said Switch is released and maintained 
energized until Said switch restores to normal, 
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and means comprising a wiper and the said 
contacts successively engaged thareby and con 
tacts on said relay for operating Said Switch 
to restore to normal. 

7. In a telephone systern arranged for Sec 
retarial service, a Switch, a subscriber's line, a 
distiibuting frame for croSS-connecting Said line 
to bank contacts of said Switch when the Sub 
scriber on said line subscribes for secretary 
service, an operator's position, means at Said 
position for controlling said Switch to Select 
said line, Said SWitch arranged to remain con 
nected to the Selected iline When the operator 
disconnects and all relayS in Said Switch are 
released, and means responsive to an incoming 
call to said subscriber's line for signalling the 
operator. . 

8. In a five relay switch, a magnet for ad 
vancing the wipers of the SWitch, a trunk line 
terminating in said Switch, means at the dis 
tant end of said trunk line for operating certain 
of said relays to advance the Wipers of Said 
switch to select a Subscriber's Line, said Switch 
arranged to maintain the wipers connected with 
the selected line after all the relays in Said 
switch have been released, means at the distant 
end of the trunk for operating a release relay 
in said switch to restore the wipers of Said 150 
switch to normal, and means responsive to the 

125 

130 

135 

40 



43 

60 

70 

6 
operation of said release relay for closing a self 
interrupting circuit for Said magnet to advance 
the wipers to normal and for maintaining said 
release relay energized until the WiperS are 
restored to normal. 

9. In an automatic Switch, a single magnet, 
a relay, a first series of impulses for operating 
said relay and said magnet in series to set the 
switch, said irelay arranged to remain in its 
energized position during Said impulse Series 
and to release when Said impulse Series is ter 
minated, and contacts on said relay for pre 
venting the operation of Said Irelay and Said 
magnet responsive to a second series of impulses, 
and means responsive only to a predetermined 
lumber of impulses in said first Series of im 
pulses for maintaining said relay energized dur 
ing the interwal between the first and Second 
series of impulses. 

10. In an automatic Switch, wipers, a line re 
lay, a release relay, a series relay, a Stepping 
magnet, an operating circuit for Said Series relay 
and said magnet including contacts of each of 
said relays, and a holding circuit for said Series 
relay including contacts of the Series relay and 
one of the SWitch WiperS. - 

11. In an automatic Switch, a Series relay and 
a stepping magnet, an impulse circuit closed 
with the Switch in normal position for operat 
ing the relay and the magnet, contacts con 
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trolled by the relay for maintaining the im 
pulse circuit closed after the magnet advances 
the Switch from normal position, and means for 
energizing the relay independent of Said impulse 
circuit responsive to the switch being advanced: 
to a particular off-normal position. 

12. In an automatic Switch terminating a line, 
an impulse relay and a releasing relay connect 
ed to the line, means for operating and releasing 
tile impulse relay over the line to Set the SWitch, 

80 

85 means for operating both relays over the line 
to initiate the release of the Switch, and means 
for maintaining both relays operated independ 
ent of the line during the releasing operation 
of the SWitch. ?? 

13. In a telephone System, a subscribe's line, 
a trunk, a SWitch terminating one end of the 
trunk, a signal aSSociated with the other end of 
the trunk, means controlled over the trunk for 
operating the SWitch to connect with said line, 
means for extending a subsequent connection to 
the line independent of Said SWitch, and means 
responsive to said last connection for operating 
Said Signal. 

14. A telephone system as claimed in claim 13 
in which the extension of the Subsequent con 
nection to the line operates both the signal 
associated with the trunk and a signal asso 
Ciated With the line, 

JOHN A. BURGENER. 
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