
Nov. 17, 1942. V. DURBIN 2,302,535 
PAGING SYSTEM 

Filed April 5, 1940 3. Sheets-Sheet l 

le.'''''''' " 
O 46) . 748 46, 48 46 / ea o 

JG 44, S/39 44, S//50 {i, S3// M I 72 OOO . S 

tea 9o 
2a1%RE 

-HCH--- 
s a F 'ao 36- M 9. Il hills his 

er 

m 

(4) 22 3 R3 She III. SH || S fill as a st 
re 

Zzzess 16-yea-4: T- 2.Éife, 

  

    

  

    

  

  

  



Nov. 17, 1942. V. DURBIN 2,302,535 
PAGING SYSTEM 

Filed April 5, 1940 3. Sheets-Sheet 2 
  



Nov. 17, 1942. V, DURBN 2,302,535 
PAGING SYSTEM 

Filed April 5, 1940 3. Sheets-Sheet 3 

46- . 76, ad- 34 764 138 (54 7G, 
A34- A34 4. A34 

-36 -36 L-56 

a 30 -58 30- y4 30 s N53 74 ? -74 - Za. 
34 34 (. 34/ f 

- 2 
A36 

\96   



Patented Nov. 17, 1942 2,302,535 

UNITED STATES PATENT OFFICE 
2,302,535 

PAGING SYSTEM 

Vernon. Durbin, Newton, Mass., assignor to The 
Holtzer-Cabot Electric Company, Roxbury, 
Mass., a corporation of Massachusetts 
Application April 5, 1940, Serial No. 32.95 

(C. 17-353) 11 Claims. 

The present invention relates to paging Sys 
tems and more particularly to Systems of the 
general type disclosed in the Lichter Patent 
1,780,791 and the Baker Patent 1795,536. 
The Systerns disclosed in the Lichter and Baker 

patents comprise a series of banks of calling 
keys which, through suitable flasher means, are 
Sequentially connected with annunciator circuits 
Whereby the annunciator cyclically displays the 
signals set up on the several banks. A disad 
vantage of these systems is that an inactive bank, 
that is, a bank on which no call is set up, assumes 
control of its proportionate part of the cycle. 
Thus in a six-bank System, if calls are set up on 
Only two banks, the annunciator will be dark 
for at least two-thirds of each cycle. In my 
Patent No. 2,052,999 I have illustrated a system 
in which this disadvantage is overcome, the 
Specific embodiment of said invention involving 
a mechanical flasher which is operated at low 
Speed With respect to an active bank and at 
high speed With respect to an inactive bank. 

In accordance with the present invention, 
means are provided for causing the control of 
the flasher devices to advance over any bank or 
banks on which no calls are set up, so that the 
Signals set up on active banks are displayed 
cyclically, and Without the delay periods char 
acteristic of the systems described in the Lichter 
and Baker patents. The invention is similar to 
that of my prior patent, but embodies important 
improvements, particularly in the use of simple 
and relatively inexpensive apparatus, in the free 
dom from moving parts, and in the certainty and 
flexibility of the control. In the preferred form 
of the invention the control is effected electrically 
through a Series of sequence relays, each under 
the control of an activating switch or start 
switch. These relays are operated successively 
Cnly for those banks in which the activating 
means are in active position. Accordingly, sig 
nals may be set up on any one or several of the 
banks and the control is such as to place the an 
nunciator only under the influence thereof, 
whereby all active signals are flashed in rapid 
succession, without any effect by the inactive 
banks on the annunciator. 

Othel features of the invention comprise cer 
tain novel features of construction and combina 
tions and arrangements of parts arranged for 
fashing Signals according either to the Baker 
method (numbers only) or the Lichter method 
(letter and number combinations), but in each 
case without delay periods due to inactive 
banks. 
Another feature of the invention comprises an 

audible signal control useful with any type of 
sequential paging system, hereinafter to be more 
particularly described. 

In the accompanying drawings Fig. 1 is a (; 
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three digits, 

diagram of a system in which the signals are 
given by number combinations as in the Baker 
patent and embodying the features of the present 
invention to avoid delay periods due to inactive 
bankS: Fig. 2 is a diagram of the annunciator 
circuits for the System of Fig. 1: Fig. 3 is a sim 
plified diagram with Some of the elements re 
arranged to assist in the explanation of the 
operation of the System of Fig. 1; and Fig. 4 is a 
simplified diagram of a system to display letter 
and number signals of the type described in the 
Lichter patent and likewise embodying the fea 
ture of avoiding dark periods due to inactive 
banks. 
The invention is illustrated in Figs. 1 to 3 as 

embodied in a doctor's paging System of a type 
to give indications similar to those of the con 
Struction disclosed in the Baker Patent, No. 
1,795,536. There is provided a plurality of an 
nunciators 6, each having a number of lamps 8 
With characteristic Symbols illustrated here as 
numerals 1 to 4. Each annunciator is also pro 
vided with an audible signal device O. 
The System also includes a call board provided 

with a plurality of banks of call switches, each 
bank having a switch for each annunciator 
Symbol. In the System herein described three 
banks of Switches are illustrated at I, II and III, 
and the individual call Switches are shown at ff. 
A start Switch or activating switch 2, to be later 
described in detail, is provided for each bank. 
The callboard construction may be as described 
in the Baker Patent 1,963,346, in which the 
Switches after being depressed are held latched 
in closed position. Each bank aiso has a stop 
key 4 by which the start switch and any call 
switches may be released. Each bank is also 
provided with an audible signal switch 5. 
The annunciators may comprise any number 

of lamps with any suitable characters, and the 
buttons for the call switches are provided with 
corresponding symbols. In one form, each bank 
has ten SWitches numbered from 1 to 0, and each 
doctor is assigned a call number consisting of 

The calls for three doctors may be 
Set up On the separate banks of Switches and 
are displayed in succession on the annunciator. 
To avoid complication of the diagram, the an 
nunciatOrS and banks of call Switches are shown 
as comprising only four characters. 

ASSociated With each bank is a flasher relay 
(F, F and F for the banks I, II and III, respec 
tively), the flasher relays being adapted for suc 
cessive energization to illuminate the annuncil 
atOr Signals corresponding to closed call switches 
On the call board. Each flasher relay has a pla 
rality of pairs of contacts f6, 7 corresponding 
in number to the number of call buttons of the 
bank, and a set of audible signal control con 
tacts 8. 

  



2 
The call switches are connected in Series With 

corresponding flasher relay contacts of the S&ille 
bank. The connections are traced as follows: A 
bus 20 designated by a plus sign in a circle is con 
nected through leads 22 with the fixed contacts of 
all the call switches of the several banks. The 
movable contact of each switch is connected by a 
wire 24 with the corresponding flasher contact f6 
of the same bank. All similar movable contacts 
fl of the flasher relay are connected together; 
thus the movable contacts corresponding to num 
ber 1 are connected to a bus 26 which in turn is 
connected to a pilot lamp 28 on the call board, 
and also to a power relay 30 which in turn is 
connected to the other side of the source, as in 
dicated by a minus sign in a circle. Similarly, 
the other contacts of the several flasher relays are 
connected to busses leading to properly numbered 
pilot lamps and to similar power relays. The 
power relays, when energized, close contacts indi 
cated at 32 connected with annunciator circuits 
33 which run to the proper annunciator lamps. 
The Sources of energy for the annunciator circuits 
are indicated by plus and minus signs in Squares. 
The means whereby the flasher relays are ener 

gized will now be described: Each relay is con 
nected at one terminal to a bus 34 which is con 
nected to One Side of a Source of energy indi 
cated by an unenclosed plus sign. For reasons 
which will presently become apparent, the flasher : 
relays and control circuits therefor are energized 
by direct current, and the Sources are indicated 
by unenclosed plus and minus signs. Either al 
ternating or direct current may be used for the 
sources which are represented by plus and minuS 
signs in circles and Squares. In any case the 
signs have no significance as to polarity and Sin 
ply indicate the terminals of the sources. 
The flasher relays are controlled by a chain of 

three sequence relays S', S2 and S3. Since the 
sequence relays are substantially identical, a de 
scription of one only will suffice. The relay S' 
comprises a winding 36 shunted by a resistor 38 
and a condenser 40, and also shunted by a vari 
able resistor 42, forming a time constant circuit 
to determine a period of slow release of the relay, 
The relay has a pair of contacts 44, 48 which are 
open when the relay is de-energized and an ill 
dependent set of three contacts 48, 59 and 52. 
When the relay is de-energized, contact 50 makes : 
on 52 and when the relay is energized, it breaks 
contact, with 52 and makes on 48. Relays S3 and 
S are identical and corresponding parts are simi 
larly numbered, except that the back contact 52 
is omitted from relay S3. 

Each start switch 2 comprises a set of three 
contacts 54, 56 and 58 and a set of two contacts 
60 and 62. When the Switch is up, contact 54 
lakes on 56, and when the switch is manually 

depressed, contact 56 makes on 58 and 50 yakes 
on 62. 
There is also provided an impulsing relay or 

master relay M having two pairs of contacts S, 
83 and 70, 72, the former being open and the at 
ter closed when the relay is de-energized. 
One Side of each Winding of the Sequence re 

lays and the master relay is connected to the 
positive terminal of the direct current Souice. 
The other side of each sequence relay is co 
by a wire. A with the contact 58 of its C 
switch. The upper contact 54 of the 
switch is connected by a wire Sá will the con 
tact 44 of its corresponding sequence relay, and 
exactly similar connections for the other stat. 
SWitches and Sequence relays are indicated at 
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and 16. A connection l8 is made from the wire 
76 to the movable contact 56 of the second start 
Switch, a connection 8b is made from the wire 
76 b to the movable contact 56 of the third start 
Switch, a connection 78c is made from 76c to the 
winding of the master relay, and a connection 80 
is made from contact 70 of the master relay to 
the movable contact 56 of the first start switch. 
To assist in tracing the Connections, a simpli 

fied diagram is given in Fig. 3. The parts are 
here rearranged by placing each start switch ad 
jacent to its sequence relay and also by changing 
the arrangement of the call Switch and flasher 
relay contacts to shorten the connections. Fig. 3 
is electrically identical to Fig. 1 (except that thie 
call switches are fewer in number) and all con 
nections are similarly numbered, so that Fig. 3 
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may be hereinafter referred to for the description 
of the sequence relay operation. 
The lowermost fixed contact 62 of each start 

Switch is connected to the negative terminal of 
the direct current source. The movable contacts 
60 of the several switches are connected by wires 
84 with a sequence relay control bus 86. The 
movable contacts 46 of the several sequence re 
lays are connected by wires 88 to the control bus. 
The bus is connected at One end to contact 72 
Of the naster relay. 
Contact 68 of the master relay is connected to 

the negative terminal of the direct current 
source, and contact 66 is connected by a wire 90 
with the movable contact 50 of the first sequence 
relay S. Contact 52 of S is connected to con 
tact 50 of S2 by a wire 92, and contact 52 of S2 
is connected to contact 50 of S3 by a wire 94. 
Contacts 48 of the several sequence relays are 

connected by wires 96 with the terminals of the 
corresponding flasher relays. The first flasher 
relay F" is energized whenever its corresponding 
sequence relay is energized, if the master relay 
is also energized at the same time. This may 
be seen by tracing a circuit from the positive 
bus 34 through flasher relay F to wire 96, con. 
tacts 68, 50 of relay S', wire 90 and contacts 
66, 68 of the master relay to the negative ter 
niinal of the source. Flasher relay F2 is ener/ 
gized when its sequence relay S2 and the master 
relay M are energized, but only under the addi 
tional condition that the preceding sequence re 
lay S is de-energized, since the circuit from F. 
to connection 90 must be traced through contacts 
48, 56 of S2, wire 92 and contacts 52, 50 of S'. 
Likewise relay F can be energized only when 
relay S3 and master relay M are energized and 
the preceding sequence relays S and S are de 
eilergized. 
A description of the audible signal controls will 

be deferred until the operation of the parts thus 
far described has been explained. 

Operation of visible signals 
When no start switch is depressed, which is the 

condition illustrated in the diagrams, all relays 
a's de-energized and no indications are given on 
the annunciators. Assume now that a call is set 
tip. On each bank of call switches and that all 
three start switches are depressed. For the sake 

i. 

of definiteneSS, it may be assumed that switch 
of bank I, Switch 2 of bank II, and switches 

i and 2 of bank III are closed. Negative poten 
gial is now applied through contacts 62, 60 of 
any Or all of the Start Switches and through wires 
84 to the bus 86. An impulsing circuit may now 
be continued through contacts 72, 70 of the mas 
tier relay, wire 80, contacts 56, 58 of the start 
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SWitch of bank I, and winding 36 of sequence 
relay S' to the positive terminal of the direct 
current Source. This relay is immediately ener 
gized, thus closing contacts 44, 46. At the same 
time contact 50 closes on 48, which leads through 
the wire 96 to the flasher relay F, but the flasher 
relay is not immediately energized because the 
circuit is open at contacts 66, 68 of the master 
relay. Closure of contact 46 on 44 applies nega 
tive potential from the bus 86 through wire 88 
and Said contacts to wire 8a, which leads to 
the movable contact 56 of the start switch of 
bank II, and an impulse is thus transmitted 
through 56, 58 to energize relay S2. Energiza 
tion of S likewise closes its contacts 44, 46, there 
by closing an energizing circuit through wires 
78b and contacts 56, 58 of the third start switch 
to relay S3. Finally, energization of relay S3 
closes its contacts 44, 46 and establishes an ener 
gizing circuit through 78c for the winding of the 
master relay M. Thus all four relays are ener 
gized successively. The Successive energization 
of these relays occurs very rapidly. 
The energization of the master relay opens con 

tacts 70, 72 and thus opens the previously traced 
circuit through which the relay S" was energized. 
The relay, however, does not de-energize immedi 
ately because of the relatively large time con 
stant afforded by the shunt circuits 38, 40 and 
42. While the contacts of relay S are thus held 
up, the previously described conditions for ener 
gization of flasher F" are satisfied, namely, simul 
taneous energization of relay S and master re 
lay M. This energizing circuit for F may be 
traced from the negative terminal of the source 
through contacts' 68, 66 of the master relay, wire 
90, closed contacts 50, 48 of relay S', wire 96 and 
winding F" to the positive bus 34. Relays S2, S3 
and M are held energized because negative po 
tential applied to the bus 86 through closed con 
tacts 60, 62 of the several start switches is still 
fed to the windings of each of these relays 
through contacts 46, 44 of the preceding relay 
and the connections 78. 

Flasher relay F" being thus energized, all of its 
contacts are closed and the power relay circuits 
Corresponding to closed call-board Switches are 
energized. Thus, in the example which has been 
aSSumed, circuits corresponding to number 1 are 
energized and number 1 is displayed on the 
proper pilot lamp and on all of the annunciators. 
After a time determined by the time constant 

of the winding of relay S" and its shunt circuits, 
the relay becomes sufficiently de-energized to 
drop its contacts. This disconnects flasher re 
lay F' at contacts 48, 50, whereupon the relay is 
de-energized and the annunciator indications 
are extinguished. Furthermore, opening of con 
tacts 44, 46 of relay S opens the holding circuit 
for relay S, thereby allowing the latter to de 
energize slowly through its timing circuit. An 
energizing circuit for flasher relay F2 is now 
traced from the negative terminal of the source 
through contacts 68, 66 of the master relay, wire 
90, contacts 50, 52 of relay S', wire 92, contacts 
50, 48 of relay S2, wire 96 and flasher F2 to the 
positive bus 34. Relays S3 and M remain ener 
gized through contacts 44, 46 of the relays S2 
and S8, respectively. In the interval of slow de 
energization of relay S2, the flasher relay F2 re 
mains energized and thus causes annunciator 
signal numbered 2 to be displayed, this having 
been set up on the proper switch of bank II. 

After relay S has been de-energized suffi 
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3 
trol in exactly similar manner so that flasher re 
lay F3 is energized to display the characters 1 
and 2 which have been set up on bank III of the 
call board. Finally, relay S de-energizes, there 
by opening the circuit of flasher F3, and also 
opening its contacts 44, 46 through which the 
master relay has been held energized during the 
Whole cycle. The master relay then drops its 
contacts. AS Soon as contacts 70, 72 of the mas 
ter relay are closed, the sequence relays and 
the master relay are again energized in rapid 
succession, following which the relays de-ener 
gize slowly and in succession to control the op 
erations of the flasher relays. 

It has been found satisfactory to flash at about 
forty-five times a minute, so that each flash 
lasts for somewhat over a second. The duration 
of the flashes is determined by the settings of 
the resistors 42, and these may be set to give 
flashes of substantially any desired length. 
The operation above described, wherein char 

acters are set up on each bank, may be consid 
ered the normal operation of the system, in 
that the flasher relays operate successively and 
give visible indications exactly like those dis 
played by the system of the Baker Patent 
1,795,536. However, if all three of the start 
Switches are not depressed, the present system 
operates to flash signals from the active banks 
without the delay period which is characteristic 
of the System of the Baker patent. This may 
be seen by assuming that a call is set up on bank 
I and the start switch for bank I only is de 
pressed. In such a case, relay S' is energized 
exactly as previously described. However, relays 
S and S3 are not energized. Immediately upon 
energization of S', a circuit for energizing the 
master relay is traced from the negative ter 
minal through closed contacts 62, 60 of the first 
start switch, bus 86, contacts 46, 44 of relay S', 
Wire 8a, contacts 56, 54 of the second start 
switch, wire 76b, wire 78b, contacts 56, 54 of the 
third start switch, wire 76e, wire 780 and relay 
Winding M to the positive terminal. The ener 
gizing impulse may be therefore considered as 
advancing past relays S and S3. The energiza 
tion of the master relay opens the energizing cir 
cuit for S', thereby permitting the latter to de 
energize Slowly, and When the de-energization 
has progressed sufficiently to drop the contacts, 
the energizing circuit from the master relay is 
again opened. At no time is it possible to ener 
gize either of the other cycle relays or to estab 
lish a connection to the flasher relays F2 and F3. 
Under such conditions the sequence relay S' and 
the master relay are simply energized and de 
energized successively. The signals set up on 
bank I are therefore displayed almost continu 
ously, except for the short interval of time in 
which the relay S is de-energized. This de-en 
ergization of relay S" gives a flashing signal 
which is very effective in attracting attention. 
From the description thus far, it will be seen 

that the flasher relays operate only for those 
banks in which the start switches are depressed; 
thus if a call were set up on bank II or bank III, 
the corresponding cycle and flasher relays would 
be operated, but the cycle and flasher relays of 
other banks would be inactive. Likewise, two 
calls may be set up on two banks and these will 
be flashed in immediate succession without be 
ing affected by the inactivity of the third bank. 
In any event, the impulse initiated by closure 
of master relay contacts 66, 68 passes through 

ciently to drop its contacts, relay S3 assumes con- 75 the operating devices of any active bank or banks 

  



4 
and advances over any inactive bank or banks. 
In this' embodimtnt of the invention, an active 
bank refers to one in which the start Switch is 
depressed. 

It will be noted that a bank for which the start 
switch is depressed will control an interval even 
though no call switch for that bank is closed. 
It is thus possible to provide an interval in which 
no signal is displayed but ordinarily the System 
will not be operated in that fashion. 
The keys may be arranged in any number of 

banks, with any suitable number of keys in each 
bank. Usually, the banks are three or more in 
number, and there are ten keys in each bank 
numbered from 1 to 0. A call preferably con 
sists of a three-digit number with the digits in 
ascending order, such as 123, 679, 480, etc., as de 
scribed in the Baker patent. 

Audible Signals 
The manually operated audible signal Switches 

f5, one for each bank, and the contact groups 8 
of the flasher relays have already been men 
tioned. The purpose is to give an audible sig 
nal, when desired, during the flash of any visible 
signal and this feature is ordinarily used to in 
dicate an emergency call. 
AS shown in Fig. 1, each contact group 8 

comprises a middle movable contact and upper 
and lower fixed contacts. One terminal of each 
switch 5 is connected to the upper contact of 
its corresponding group 8 by a wire 00. The 
movable contact of the first group 8, corre 
sponding to bank I, is connected to the positive 
terminal of the direct current Source. The lower 
fixed contact is connected to the movable con 
tact of the next group by wire 02, and the lower 
contact of said group is connected to the middle 
contact of the next group by wire f O4. The lower 
contact of the final group is connected to one 
terminal of an audible signal relay 06, the other 
terminal of which is connected to he negative 
terminal of the direct current source. The relay 
06 is shunted by a time constant circuit fo8 con 

prising a resistor and a confirmser. When all 
the flasher relays are de-energized, the audible 
signal relay O6 remains continuously energized, 
thus holding its contacts O closed. 
One terminal of each of the audible signal 

Switches 5 is connected to a bus ff2, leading 
through the contacts O to an audible signal 
power relay 4, which in turn is cornected to 
the negative side of the dire it current Source. 
The relay 4 is similar to the relays 30 and has 
contacts for operating the audible signals to 
through a circuit 6. It will be seen that when 
the audible signal switches 5 are left open, the 
power relay f4 is not energized, regardless of the 
Operations of the flasher relays. 

ASSunning now that the audible signal Switch 
5 for the bank I only is closed, then when the 

flasher relay F is energized, under the condi 
tions previously described, the movable lontact 
of group 8 of this relay leaves the lower fixed 
contact and engages the upper contact. The 
energizing circuit for the audible signal relay O 
is thus opened, but the relay remains enerized 
for a short time because of the time constant 
circuit 8. An energizing circuit for the power 
relay 4 is now traced through the middle and 
upper contacts of group 8, wire OO, closed 
switch 5 of bank I and bus 2. The energiza 
tiun of the power relay f 4 closes its contacts 
and operates the audible signals of all annuncia 
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f06 de-energizes through its circuit 08 and drops 
the contacts O. When the flasher relay F is 
de-energized the audible signal relay 06 picks 
up again, thus closing its contacts O, but no 
audible Signal is given at that time because the 
energizing circuit for the power relay is broken. 
The Operation of the audible signal controls 

for the other banks is similar and need not be 
described in detail. The audible signal Switches 
5 of more than one bank may be closed, in which 

case an audible signal will be given upon the 
activation of each bank for which a switch 5 
is closed. 
The audible nal controls above described are 

particularly ar. Iged for use with audible signal 
devices of the Silenoid type, in which a single 
Stroke is given upon closure of the main audible 
Signal circuit f6. If audible signal devices of 
the buzzer type are employed, the relay O6 and 
its contacts may be omitted. An energizing cir 
cuit for the power relay 4 would then be traced 
directly through the contact groups S, a closed 
audible signal switch 5, and bus 2, whenever 
the flasher relay corresponding to such a closed 
audille signal switch should be energized. How 
ever, some difficulty might be encountered if 
audible signal devices of the solenoid type were 
used with such a simplified circuit. Such signal 
devices are rather slow acting and might not 
be de-energized with sufficient rapidity in the 
relatively short interval between operations of 
Successive flasher relays, in which case the 
audible signal would be lost. This might happen 
if the audible signal Switches for all active banks 
were closed. Con’, 2duently, the circuit above de 
Scribed is preferably provided. Tpon energiza 
tion of any asher relay, the audible signal is 
immediately sounded if the corresponing switch 
5 is closed. The time constant of the relay O6 

is long enough to insure only that the contacts 
?o shall remain closed for a sufficient time to 

transmit the energizing impulse to the power 
relay 4, after which the contacts O are per 
mitted to open, thereby restoring the audible 
signal devices to their original condition. The 
time constant determined by the circuit O8 may 
be made considerably shorter than the time con 
stants for the sequence relays so that de-energi 
zation of the audible signal devices will be as 
Sured before the flasher relay of an active bank 
becomes de-energized. 

System. Oj Fig. 4 
The System illust,ated in Fig. 4 is arranged to 

give signals of the type described in the Lichter 
Patent 1,780,711. Each annunciator has signals 
of two groups, for example, letters A to D and 
numbers 1 to 16. A call consists of the combina 
tion of a letter and a number. By this arrange 
ment the calling capacity is increased since sev 
eral numbers may be displayed with each letter. 
There are as many banks of calling keys as there 
are letters and each bank has a key for each 
number. In the Lichter system the letters A, B, 
C, etc., are displayed automatically in sequence, 
and as each letter is displayed the numbers set 
up un the corresponding bank are displayed 
therewith. According to the present invention, 
as shown in Fig. 4, the same general results are 
obtained except that inactive banks are skipped 
Over, that is, no time is taken by banks in which 
no number keys are set. 
The system of Fig. 4 is similar to that of Figs. 

1 to 3, except that some changes are made to 
tors. Shortly thereafter the audible signal relay 75 permit activation of a bank by operation of any 
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number key therein and without the use of a 
manual start SWitch; also the number keys are 
independently releasable to permit cancellation 
of a call While Still allowing other calls set up 
on the same bank to be displayed in their proper 
Sequence. 

For simplification, only three banks are shown 
in Fig. 4, each comprising four keys numbered 
from 1 to 4. Each annunciator 30 has the sig 
nal lamps A, B, C, 1, 2, 3 and 4. Each key has 
contacts 32, correspondingly numbered contacts 
of the several banks being connected through 
appropriate relay circuits With the corresponding 
annunciator signals. Each bank has a start 
switch 34, electrically identical with the start 
Switches 2 of the System previously described, 
but operated automatically through a sliding bar 
f3 6. The bar is moved to close the start switch 
when one or more number keys of the bank are 
depressed, and is restored to inactive position by 
a spring 38 when all keys of the bank are re 
leased. 
The sequence relays, the master relay and the 

electrical connections to the start Switches are 
exactly as in Fig. 3, these connections being 
omitted from Fig. 4. The flasher relays F, F2 
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5 
of said activating means for actuating the in 
pulse device, means operated by an impulse gen 
erated by the impulse device for energizing in 
succession only those Sequence relays for which 
the manual activating means have been operated, 
a timing circuit for each Sequence relay to de 
termine a period of slow de-energization thereof 
during which its output means is operative, Con 
nections to cause slow Sequential de-energization 
of the relays which have been previously ener 
gized in a cycle of variable length depending On 
the number of such activated relays, and means 
controlled by the last of Said relays to operate the 
impulse device to initiate a new cycle, whereby 
said selected relays are separately and Sequential 
ly in control of their output means in Substan 
tially continuous succession. 

2. A sequence control System comprising a plu 
rality of sequence relays having individual out 
put means associated therewith and controlled 
thereby, manual activating means for each Se 
quence relay, an impulse device, means operated 
by any of said activating means for actuating 

and F3 are also similar to those of Fig. 3, each . 
having a pair of contacts in Series. With corre 
spondingly numbered key contacts of the bank. 
The flasher relays each have additional contacts 
f40, connected at one side to the bus 20 and at 
the other side to circuits (42, 44, 46) for 
energizing the respective letter signals. Thus 
the contacts 40 of relay F control energization 
of the letter A, the similar contacts of relay F2 
control energization of letter B, etc. The relay 
Connections to the annunciators are omitted 
from Fig. 4. 
Audible signal Switches may be provided to 

operate in the same manner as in the system 
previously described. 
AS an example, it may be aSSumed that doctors 

A, A3, C, C2 and C4 are to be called. Keys 1 
and 3 of the first bank and keys 1, 2 and 4 of the 
third bank are depressed. The annunciator first 
displayS the letter A together With numbers 
and 3, and then displays the letter C together 
with numbers 1, 2 and 4, this sequence being 
repeated at a rate determined by the time con 
stants of the relay circuits, and without any B 
indication. If it is now desired to call a B doctor, 
say B4, key 4 in the second bank is depressed, and 
the annunciator indication B4 enters into the Se 
quence between the A and C indications. Any 
call may be canceled simply by releasing the cor 
responding key, while still permitting other calls 
set up on the same bank to be displayed; thus if 
key 1 of the A bank is released, the call A3 will 
continue to be displayed in its proper Sequence. 
When all keys of a previously active bank, are re 
leased, the start switch for that bank is opened, 
and the bank no longer has any control over the 
system. If one bank only is active, its letter and 
number indications will be displayed practically 
continuously, except for the short flashing inter 
vals caused by the timing operations of the relayS. 
As in the first system described, the System may 

be extended to any number of banks, With any 
number of keys in each bank. 
Having thus described the invention, I claim: 
1. A sequence control system comprising a plu 

rality of sequence relays having individual output 
means associated therewith and controlled there 
by, manual activating means for each Sequence 
relay, an impulse device, means Operated by any 
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the impulse device, means operated by an impulse 
generated by the impulse device for energizing in 
succession only those sequence relays for which 
the manual activating means have been Operated, 
a timing circuit for each Sequence relay to de 
termine a period of slow de-energization thereof 
during which its output means is operative, 
connections controlled upon completion of de 
energization of a relay to initiate de-ener 
gization of the next succeeding energized relay, 
and means controlled by the last of said activated 
relays to operate the pulse device to initiate a 
new cycle of operation, whereby Said Selected re 
lays are separately and sequentially in control of 
their output means in Substantially continuous 
Succession. 

3. A sequence control System comprising a plu 
rality of sequence relays each having a timing 
circuit to determine a period of slow de-energiza 
tion thereof during which each relay is in control 
of individual output means aSSociated therewith, 

is a start switch for each relay, an impulse relay, 
means operated by the impulse relay to establish 
energizing circuits for only those Sequence relays 
for which the corresponding start Switches are 
closed, the energizing circuit for each Such Se 
quence relay subsequent to the first being estab 
lished through contacts of the preceding relay 
which is energized, connections operated by ener 
gization of the last of Said relays to open the ener 
gizing circuit of the first of Said relays and thus 
to cause Sequential de-energization of the ener 
gized relays at intervals determined by the timing 
circuits thereof, whereby the individual output 
means associated with the selected sequence re 
lays are rendered separately operable in Sub 
Stantially continuous Succession. 

4. A Sequence control System comprising a 
chain of Sequence devices having individual out 
put means associated therewith and controlled 
thereby, a manually operated activating device 
for each sequence device, an impulse device to 
initiate cycles of operation of the Sequence de 
vices, means for operating in a definite cycle only 
those sequence devices for which the activating 
devices have been set in operative position, tin 
ing means to determine timed operation of the 
individual sequence devices during which each 
device is in control of its aSSociated output means 
to cause separate and Successive operation of 
said devices in a cycle of variable length depend 
ing on the number of Sequence devices in oper 

  



6 
ation, and means controlled by the last of the 
activated sequence devices in the chain to Operate 
the impulse device to initiate a Subsequent cycle 
of operation. 

5. A sequence control System comprising a 
chain of sequence relays having individual output 
means associated thereWith and controlled there 
by, a manually operated activating device for 
each sequence relay, an impulse device to initiate 
cycles of operation of the sequence relays, means 
for operating in a definite cycle only those Se 
quence relays for which the activating devices 
have been set in operative position, timing means 
to determine timed operation of the individual 
sequence relays during which each relay is in 
control of its output means to cause Separate and 
successive operation of Said output means in a 
cycle of variable length depending on the number 
of sequence relays in operation, and means Con 
trolled by the last of the activated Sequence re 
lays in the chain to operate the impulse device 
to initiate a subsequent cycle of operation. 

6. A sequence control system comprising a 
chain of sequence devices, activating means for 
each sequence device effective to control opera 
tion thereof, an impulse device having connec 
tions through said activating means to only the 
sequence devices for which the activating means 
are in effective position to abnormalize Said Se 
quence devices, means for immediately thereafter 
normalizing said sequence devices sequentially 
including timing means for determining definite 
times of normalization for said devices, individual 
output circuits associated with the Sequence de 
vices, each operable only during the interval of 
normalization of the corresponding Sequence de 
vice, and means controlled by normalization of 
the last activated sequence device to operate the 
impulse device to cause a repetition of the cycle, 
whereby said selected sequence devices and as 
sociated output means are separately operated in 
substantially continuous Succession. 

7. A sequence control System comprising a 
chain of sequence relays, a manually Operated 
activating device for each relay, an impulse device 
to energize the first sequence relay for which the 
activating device has been set, connections for 
rapidly energizing successive activated Sequence 
relays, said connections for each sequence relay 
operating from the preceding sequence relay 
which is energized, means for slowly de-energiz 
ing the sequence relays successively, individual 
output means associated with the sequence relays 
and each operable during the interval of de-ener 
gization of the corresponding sequence relay, and 
means controlled by de-energization of the last 
sequence relay for operating the impulse device 
to initiate a new cycle of said operations, where 
by the selected sequence relays and their associ 
ated output means are separately operated in 
substantially continuous succession. 

8. A sequence control system comprising a 
chain of sequence relays, activating means for 
each sequence relay effective to control operation 
thereof, an impulse device having connections 
through said activating means to only the se 
quence relays for which the activating means are 
in effective position to abnormalize said sequence 
relays, means for immediately thereafter normal 
izing said abnormalized sequence relays Sequen 
tially including timing means for determining 
definite times of normalization for Said relays, 
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individual output circuits operable during the 
intervals of normalization of the corresponding 
Sequence relays, and means controlled by normal 
ization of the last activated sequence relay to 
operate the impulse device to cause a repetition 
of the cycle, whereby the Selected sequence re 
lays and aSSociated output circuits are rendered 
separately operable in Substantially continuous 
Succession. 

9. A sequence control System comprising a 
chain of Sequence relayS, a master relay, a main 
energizing circuit from contacts of the master 
relay to the first of the Sequence relayS, energiz 
ing circuits from contacts of each Sequence relay 
to the relay next Succeeding and from contacts of 
last sequence relay to the master relay, manual 
switch means for each sequence relay to render 
the energizing circuit therefor either effective or 
ineffective, a de-energizing circuit for each relay 
including timing means to determine a time of 
Slow de-energization thereof, means for sequen 
tially establishing the de-energizing circuits 
for the energized relays only, and individual out 
put circuit.S operated in the intervals of Slow de 
energization of the corresponding sequence re 
layS. 

10. A Sequence control System comprising a 
chain of Sequence relays, a master relay, a main 
energizing circuit from contacts of the master 
relay to the first of the sequence relays, energiz 
ing circuits from contacts of each sequence relay 
to the relay next Succeeeding and from contacts 
of last Sequence relay to the master relay, manual 
switch means for each sequence relay having, 
when in active position, a contact to connect the 
relay with its energizing circuit and, when in 
inactive position, another contact connected with 
the energizing circuit of the succeeding relay, the 
master relay having contacts to open the main 
energizing circuit. When the master relay is ener 
gized, a timing circuit for each relay to determine 
a time of slow de-energization thereof, contacts 
closed when the master relay is energized to effect 
Sequential de-energization of the energized re 
lays under control of their timing circuits, and 
individual output circuit.S operated in the inter 
vals of slow de-energization of the corresponding 
Sequence relayS. 

11. A sequence Control System comprising a 
chain of Sequence relays each in control of an 
output circuit, individual timing means associ 
ated with each relay for determining the duration 
of the period Such relay, upon being rendered 
operative, is in control of its output circuit, man 
ully operated devices in control of each relay for 
selecting the relays to be operated in Sequence, 
means for operating one after another of the 
selected relays to cause each to be successively in 
timed control of its output circuit, said means 
including. Connections which, upon the comple 
tion of the control period of one relay, cause the 
immediate initiation of the control period of the 
next selected relay, whereby only one relay and 
its output circuit is operative at a time and the 
length of a cycle of operations is substantially 
the sum of the separate control periods of the 
Selected relays, and means operative upon corn 
pletion of a cycle of operation of any length to 
render operative again the first selected relay of 
the Sequence and thereby immediately initiate a 
new cycle of operation of selected relays. 

VERNON DURBIN.   


