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This invention relates generally to a signaling system, 
and more particularly to a system for generating a signal 
when a predetermined number of particular events have 
occurred during the occurrence of a number of other, con 
tinuing events. 

It is the practice to represent each of a number of nor 
mal events in a system by a first, normal signal eminating 
from the source, the signal being serially related in time 
to other such signals. The nature of the system may be 
such that other, special signals which represent abnormal 
events and which also are serially related to each other, 
are produced from time to time by the same or another 
source. It is desired to ltnow when the ratio of the num 
ber of special signals to a iixed number of the last occur 
ring normal signals exceeds a predetermined value. 

In the past, the solution to this problem traditionally has 
included providing apparatus for counting the number of 
special signals, and means repetitively effective during the 
time intervals in which the fixed number of normal signals 
may occur for making the counting apparatus operative. 
The counting apparatus is made to drive alarm appara 
tus upon the registration of a predetermined count with 
in the counting apparatus. 

Such a system offers several disadvantages. For in 
stance, where the serially-occurring normal signals are 
not regularly spaced apart in time from each other, the 
accuracy or” the ratio of special signals to normal signals 
may not be accurately determined. Further, this “batch 
lot” approach to comparing the number of special signals 
to the number of normal signals occurring in each of suc 
cessive time intervals or frames is only a sample of the 
total number of possible cases which may be checked. 
Stated differently, the ratio of special signals to normal 
signals is determined only with reference to a particular 
frame of normal signals, whereas conditions sufficient to 
justify operating the aforementioned alarm apparatus 
might be met by making a comparison of special signals 
occurring during a time interval of the same length as 
the aforementioned frame, but taken out of portions of 
two successive frames. 

Accordingly, it is an object of this invention to provide 
a new and improved signaling system. 
Another object of this invention is to provide a new 

and improved signaling system for comparing the number 
of signals of a particular nature to the number of signals 
of a different nature. 

Another object of this invention is to provide a new and 
improved signaling system for comparing the number of 
signals of a particular nature to the number of substan 
tially continuously occurring signals of a different nature. 

Another object of this invention is to provide a new and 
improved signaling system for comparing the number of 
signals of a particular nature to a last-occurring, fixed 
number of signals of a different nature, where the last 
named signals are substantially continuously generated. 

Another object of this invention is to provide a new and 
improved signaling system for comparing the number of 
signals of a particular nature to a last-occurring, fixed 
number of signals of a different nature, where the last 
named signals are substantially continuously generated but 
are randomly spaced apart from each other. 

This invention is made to work in conjunction with a 
source of normal signals and a signal utilizing device. 
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While the invention is not to be limited to practice spe 
ciñcally with such a system, the normal signal source and 
signal utilizing device might be a pulse generator and a 
word formation register, respectively, of the type shown 
and described in patent application Serial No. 741,545, 
filed June l2, 1958, by I ames S. Crosby, Ir., now Patent 
No. 2,969,522, entitled “Data Transmission and Storage 
System,” and assigned to the same assignee as the present 
invention. In FIGS. 14a, 14h, 14C and in appropriate 
parts of the written description of that application there 
is set forth a word formation register adapted to receive 
and store signals from an external source, such as a tele 
phone line, and to relay the stored signals to succeeding 
apparatus Within the system upon the receipt of a signal 
from the pulse generator. Such utilized pulse generator 
signals occur at random time intervals, and can be brought 
out to a normal signal output. The register also is op 
erative for performing other functions within itself, such 
as operations to check the stored signals for errors in 
troduced by their transmission over the telephone lines, 
and for producing, under certain conditions, other im 
pulses at a special output. These other signals occur 
less frequently than and correspond to only some of the 
utilized pulse generator impulses. 

According to the invention, there is provided delay 
means, such as a shift register, coupled to the aforemen 
tioned normal signal and special outputs. Accordingly, 
the shift register has a shift input coupled to the pulse 
generator, a first or input stage of the shift register cou 
pled to the aforementioned special output of the word 
formation register, and includes a fixed number of stages. 
The aforementioned delay means, therefore, is effective 
for reconstructing signals from the special output of the 
word formation register after an interval marked by the 
occurrence of a fixed number of pulse generator im 
pulses has passed. In the case provided, this iixed nurn 
ber of impulses is equal to the number of stages in the shift 
register. Also provided is a comparing means, such as 
a bi-directional counter, effective for comparing the num 
ber of special output impulses to the the number of irn 
pulses reconstructed by the delay means. Accordingly, 
the aforementioned counter has add and subtract inputs 
coupled to the special output of the word formation 
register and to the last or output stage of the: shift register, 
respectively. The counter is operative in response to 
the application of signals to the add and subtract inputs 
for counting in ñrst and second opposite directions, re 
spectively. The system also includes alarm means cou 
pled to the comparing means (i.e., counter). When the 
count registered within the counter at any one time, which 
represents the difference between the number of signals 
applied to the add and subtract inputs, reaches a predeter 
mined value the comparing means is effective to operate 
the alarm means, in order to indicate the occurrence of a 
particular event. With the above-described arrangement, 
the particulm event referred to is the occurrence of a pre 
determined ratio of the number of special output im 
pulses over an interval marked by the last-occurring num 
ber of pulse generator signals which is equal to the num 
ber of stages in the register to the number of impulses 
from the pulse generator. 
The foregoing and other objects, features and ad 

vantages of the invention will be apparent from the follow 
ing more particular description of a preferred embodi 
ment of the invention, as illustrated in the accompany 
ing drawing. This drawing shows in block schematic 
form a signaling system in accordance with the principles 
of the present invention. 
Throughout the following description and in the ac 

companying drawings there are certain conventions em 
ployed which are familiar to those skilled in the art. 
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Additional information concerning these conventions is 
as follows: 

In the drawing, a conventional, solid arrowhead is em 
ployed to indicate (l) a circuit connection, (2) ener 
gization with standard pulses and (3) the direction of 
pulse travel which also indicates the direction of con 
trol. A solid, diamond-shaped arrowhead indicates (l) 
a circuit connection and (2) energization with a DC. 
level. The input and output lines of the block symbols 
are connected to the most convenient side of the block. 
An input connected to a corner of a first block symbol 
may be continued along an edge of that block to a point 
on an adjacent block symbol, in order to illustrate the 
fact that the inputs of such blocks are intended. to be 
energized in parallel from a common source. Bold-face 
character symbols appearing within a block symbol identi 
fy the common name of the circuit or element represented. 
For instance, FF indicates a ilip-ilop, G a gate or logical 
AND circuit, OR a logical OR circuit, and so on. 

For simplicity of description, all pulses or levels herein 
after referred to are considered to be positive. The iiip 
flops, gates, OR circuits and pulse ampliñers referred to 
in the following description may be of any suitable type, 
but preferably are of the type shown and described in 
co-pending application Serial No. 414,459, filed March 
5, 1954, by D. L. Sarahan et al., entitled “Electronic 
Digital Computer,” and assigned to the saine assignee as 
the present invention. The delay units or lines, indicated 
in the drawing by the letter D, also may be of any suit 
able type, but preferably are of the same general con 
struction as shown in co-pending application Serial No. 
471,002, filed November 24, 1954, by Harold D. Ross 
et al., entitled “Electronic Data Processing Machine,” 
and assigned to the same assignee as the present invention. 
A iiip-ílop of the aforementioned type, when in 0 or 

l state, produces a positive, DC. level signal on its cor 
responding output. ln accordance with the particular use 
to which it is put, the flop-hop may have a binary l or 
“set” and a binary (l or L‘reset” inputs shown connected to 
the l and 0 sides, respectively, of the flip-flop. In further 
accordance with particular use, the hip-flop may have an 
other complement input shown connected between the 
O and l sides of the flip-flop. Energization of the afore 
mentioned 0 and l inputs of any such hip-flop causes the 
flip-hop to assume its 0 or l state, respecti Íely, while ener 
gization of the complement input shifts or complements 
the dip-flop from the existing to opposite state. 

Turning first to the apparatus with which the pre 
ferred embodiment of this invention cooperates, input line 
lì conveys groups or words of time-sequential binary data 
signals to termination The signals of each group 
represent message bits and a redundant, parity bit. The 
message bits are received and store-.i within word forma 
tion register l2. As set forth in the aforementioned 
Crosby application, when the bits of a complete word have 
been received and assembled in register l2, apparatus (not 
>shown in the drawing) associated with register l2 ap 
plied a pulse to the readout section of the word forma 
tion register which also appears on conductor i3, so that 
the assembled message bits normally are read out in 
signal form to succeeding apparatus over conductors col 
lectively indicated as l?. Such impulses are hereafter re 
ferred to as word formation impulses. @ther apparatus 
(also not shown) associated with register l2 compares 
the parity of the message bits stored in register l2. with 
the received parity bit. ln the event that the check op 
eration indicates a parity error, an error indicating im 
pulses is produced on conductor ld substantially in coin 
idence with the above described word formation im 

pulse appearing on conductor 13. V‘Jith the above de 
scribed arrangement, it is seen that impulses appear on 
conductor i3 at intervals determined by the traiiic rate on 
incoming line ll, and further, that error indicating im 
pulses appear on conductor l/-i- in predetermined time re 
lationship to certain ones of the word formation impulses 
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on conductor i3. It is desired to determine when the 
ratio of the number of error indicating impulses to a íixed 
number of the last-occurring word formation impulses 
exceeds a pre etermined minimum. The next described 
apparatus is directed to eiîecting a comparison of such 
numbers of word formation and error indicating impulses. 

Error indicating impulses appearing on conductor 14 
pass through pulse ampliñer lâ and shift input con 
ductor l@ to the íirst stage which inc.udes element 2l 
of shift register 2u. Shift register Ztl may be of any 
suitable type, but preferably is of the type described 
generally on pages 425-427 of the book entitled “Pulse 
and Digital Circuits” by Jacob Millman and Herbert 
Taub, published in 1956 by McGraw-Hill Book Com 
pan‘, inc. r:The impulse applied to signal input i9 is 
stored in first stage element 2li by shifting that element 
to its l state. The subsequent application of an im 
pulse to input 2d (in the manner yet to be described) 
causes an impulse or signal stored within the first element 
Zi or any intermediate register stage, which includes 
a storing element such as 22, to be shifted one place to 
the right into the element of the next-adjacent stage. 
The continued application of signals to shift input 24 
causes a signal stored within the register to be moved 
progressively to the right until it is stored in element 
23 f the last or output stage of register 2i). The next 
following impulse applied to shift input 24 causes the 
signal stored element 23 to be shifted out of that element 
onto output conductor 25. 
Word formation impulses appearing on conductor 13 

pass through pulse amplifier l5, delay line 26, OR circuit 
2S, and pulse ampliiier 29 and then are applied to shift 
input conductor 24 in order to cause impulses stored in 
the elements of register Ztl to be shifted to the right in 
the previously described manner. The delay in trans 
mitting impulses to input 21% which is introduced by delay 
line Z6, is su?cient to allow any element within register 
'Ztl to be shifted from its normal to l state prior to the 
arrival of a shift impulse at input 24. 
Any error indicating impulse stored within register Zt) 

eventually is shifted into last element 23 of register 
Ztl, and, thereafter, to output conductor 25 upon the re 
ceipt of the next-occurrinfy impulse on conductor 2d. 
With the above described arrangement, any error indi 
cating impulse appearing on conductor 119 is passed to 
conductor 25 upon the occurrence of the number of word 
formation impulses equal to the number of elements in 
register 

ln addition to being applied to input 19 of register 
Ztl, the aforementioned error indicating impulses on con 
ductor lfi- also are applied to add input terminal 47 
of bi-directional counter 3G. Output conductor 25 of 
shift register Ztl is coupled to subtract input terminal 
48 of counter 30. The operation of counter 3d in 
conjunction with shift register 2li is next described. 

Bi-directional counter 3Q may be of any of a number 
of well-known types, including the one indicated in the 
drawing. Counter 3th has a iixed number of stages, each 
stage including a flip-flop, such as El, 32, or 33, and one 
of a first set of carry gates such as 37, 313, and 39. Flip 
flops and first set carry gates are arranged in a normal 
binary counting fashion with the l output of each ilip-Ílop 
connected to and effective for conditioning the first set 
gate of the same stage. impulses applied to add input 
terminal ¿if? pass through Ol?. circuit Tilt of the counter 
Sti first stage to the complement input or" first stage iiip 
fiop 3l and are applied to the input of lirst stage carry 
gate 37. Other stages of counter Si? are similarly ar 
ranged, ie., the output of the first Set carry gate of the 
preceding stage is coupled directly to the input of the 
lcarry gate and by way of an Ol?. circuit to the comple 
ment input or" the flip-liep individual to the stage under 
consideration. With the add section elements of counter 
Sil disposed in the above described manner, each incom 
ing impulse applied to terminal d'7 complements flip-flop 
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31 and is passed through gate 37 if the impulse on termi 
nal 47 ñnds flip-flop 31 in its 1 state and gate 37 conse 
quently conditioned. Such an impulse continues to pass 
through the ñrst set carry gates to complement the flip 
tlops of the next succeeding stages until a stage is in 
counter in which the flip-hop is in 0 condition and its 
corresponding, first-set gate consequently is unable to pass 
the impulse. in the absence of impulses applied to the 
aforementioned subtract input terminal 48, continued ap 
plication of impulses to terminal 47 causes the counter 
stages to be driven and the counter flip-flops to indicate 
the number of pulses incoming to terminal 47. 

Counter 36 also has a subtract section which includes 
a second set of gates such as 4:6, 41, and 42. Each such 
second set gate is individual to a particular register stage, 
and is conditioned by the 0 side of the flip-flop of that 
stage. The output of each second set gate is directly 
coupled to the input of the second set gate of the next 
succeeding counter stage and coupled to the complement 
input of the lli -fiop of its own stage by the appropriate 
one of the aforementioned OR circuit, such as 34, 35, or 
36. A signal applied to subtract terminal 4S is passed 
through OR circuit 34 of the first counter 36 stage to 
complement flip-flop 31 and, only if flip-flop 31 is in its 0 
state, the impulse also is passed to the next succeeding 
stage of counter 36. The impulse applied to terminal 48 
is passed successively through the aforementioned second 
set gates to complement inputs of the iiip-íiops of the next 
succeeding stage until a stage is encountered where the 
flip-flop is in its l state, and the corresponding second set 
gate accordingly is deconditioned. In this manner, each 
impulse applied to terminal 4S of counter 3@ drives that 
counter to register the count which is one less than the 
count existing prior to the receipt of the signal at termi 
nal 4S. 
With loi-directional counter 30 coupled to conductors 

14 and 25 in the above described manner, it is to be seen 
that error indicating pulses applied directly to add input 
terminal 47 drive counter 30 in an upward direction, 
while each error indicating pulse passed through and sub 
sequently emerging from shift register 2u subtracts one 
count from the count registered within counter 30. It 
is also to be seen that the count registered at any time in 
counter 30 represents the number of error impulses re 
ceived from word formation register 12 during the for 
mation of a particular number of last-occurring words 
in register 12, that number being equal to the number 
of elements in shift register 2li. It can be said that the 
ratio of errors to the above-defined number of words last 
formed in register 12 is the ratio of the count registered 
in counter 30 to the number of elements in shift register 
2t). Further, the point at which this ratio is to become 
critical can be fixed in terms of a particular count regis 
tered within counter 39. Accordingly, counter 3@ is ar 
ranged to control alarm apparatus in the manner next 
set forth. 

Counter 30 may be arranged to control alarm apparatus 
in either of two ways. The first of these is in the case 
where the aforementioned critical ratio is said to occur 
on the count succeeding the number required to drive 
counter 30 to capacity. From the above description, it 
is to be seen that when a full count has been registered 
in counter 36, and all the aforementioned first set gates 
accordingly conditioned (by virtue of the flip-flops of all 
stages being in l state), the next succeeding impulse ar 
riving on terminal ‘i7 passes through all iirst set gates 
including 39 to output conductor 43, which couples the 
output of gate 39 to the l input of a bi-stable device, such 
as flip-flop 61. Application of an impulse to its 1 input 
shifts flip-flop 61 from its normal O state to its l state. 
Consequently, dip-flop 61 produces a steady signal at its 
1 output, which is coupled by OR circuit 64 and cathode 
follower 65 to the input of alarm indicating apparatus 
68. Alarm indicating apparatus 66 may be of any suit 
able type and operative in response to the receipt of the 
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6 
aforementioned signal from flip-flop 61 to produce audi 
ble, visual, or other signals, depending on the require 
ments of the system, and thereby show an alarm condi 
tion in the above-described equipment. The signal to 
the input of alarm apparatus 63 continues until the alarm 
reset apparatus is conditioned in the manner next set 
forth. 
When the alarm condition has been noted, the alarm 

indicating apparatus is reset by any suitable means such 
as element 66. Element 66, which may be manually 
operable, is effective upon such operation to produce a 
momentary impulse on reset conductor 67. Reset con 
ductor 67 is coupled directly to the 0 input of flip-flop 
61 so that the impulse thereon shifts that flip-flop to its (l 
state to remove the signal from the input of alarm appa 
ratus 68. Conductor 67 also is coupled by means in 
cluding delay line 69 to the 0 inputs of all flip-flops such 
as 31, 32, and 33 of counter 36, so that those flip-flops 
are reset to indicate 0 count Within counterl 31B. The pur 
pose of delay line 69 is to delay the resetting of counter 
3i) until shift register Ztl has been emptied in the manner 
next explained. Conductor 67 also is coupled to the 
input of single shot pulse generator 27, which is opera 
tive in response to the receipt of a signal conveyed over 
conductor 67 for producing a signal at its output. The 
signal produced by single shot generator 2,7 is applied 
through OR circuit 28 and pulse amplifier 29 to shift 
input conductor 24 of counter Ztl. The signal produced 
by generator 27 is of sumcient duration to erase any im 
pulse stored in a ñrst or an intermediate stage of shift 
register 26 in the manner Well known in the art and as 
described in United States patent application Serial Num 
ber 557,925; entitled “Magnetic Core Storageg” filed 
January 9, 1956, by Richard G. Counihan; and assigned 
to the same assignee as the present application. While 
an impulse stored in the last stage element 23 may be 
spilled from shift register Ztl to the subtract input of 
counter 3u at this time, the registration of this impulse is 
erased by the subsequent resetting operation of the counter 
3l) flip-flops, which is carried out in the manner described 
above. 
The aforementioned alternative apparatus for energizing 

alarm 68 includes a matrix 62, which has inputs appro 
priately connected to 1 side of the various flip-flops with 
in counter 3@ in accordance with the count of error sig 
nals considered to be critical. Matrix 62 may be of any 
type suited to carry out a logical AND function, such as 
the AND circuit described on pages 37 through 39 of the 
book entitled: Digital Computer Components and Cir 
cuits; by R. K. Richards; D. Van Nostrand Company, 
Inc.; reprinted 1958. When the conditions of aforemen 
tioned selected flip-flops with the counter 36 reflect the 
count at which it is desired to start the alarm apparatus, 
and accordingly a significant level is present on each of 
the various inputs of matrix 62 by virtue of the presence 
of a level on each of conductors fidi, 45, and 46, matrix 
62 is operative to produce an output on conductor 63. 
Such a steady set output signal is passed through OR cir 
cuit 64 and cathode follower 65 to the input of alarm 
apparatus 63. However, unlike the previously described 
alarm actuating apparatus which required resetting in or 
der to clear an alarm condition, the presently considered 
apparatus is effective for causing alarm apparatus 68 to 
operate only so long as counter 36 flip-flops are in con 
dition to satisfy the conditions on the inputs of matrix 
62 required to produce an output signal on conductor 63. 
Should subsequent signals applied to terminal 47 or 48 
of counter 36 change the count therein in the manner pre 
viously described, the conditions for an output on con 
ductor 63 would no longer exist, so that the signal is re 
moved from conductor 63 and the input signal is removed 
from alarm apparatus 68. Alarm apparatus 6d there 
upon stops operating. 
While the invention has `been particularly shown and 

described with reference to preferred embodiments there 
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of, it will be understood by those skilled in the art that 
the foregoing and other changes in form and details may 
be made therein Without departing from the spirit and 
scope of the invention. 
What is claimed is: 
1. In a signaling system having a first source for pro 

ducing impulses at randomly spaced apart time intervals 
and a second source for producing other impulses, where 
in the impulses from said second source correspond only 
to some of the impulses from said first source, the com 
bination comprising: delay means coupled to said first 
and said second sources operative for reconstructing each 
impulse produced by said second source at an interval 
marked by the occurrence of a fixed number of said first 
source impulses, and comparing means coupled to said 
second source and said delay means for comparing the 
number of impulses produced by said second source to 
the number of impulses reconstructed by said delay 
means. 

2. The signaling system set forth in claim 1 and hav 
ing in add. on alarm means effective for indicating the 
occurrence of a particular condition, and wherein said 
comparing means is operative in response to the occur 
rence of a particular ratio of said second source impulses 
to impulses reconstructed by said delay means for oper 
ating said alarm means. 

3. ln a signaling system having first and second sources 
capable of producing signals at random time intervals, a 
shift register having a shift input coupled to said first 
source and a fixed number of stages, said register also 
including an input stage coupled to said second source 
and an output stage, a bi-directional counter having add 
and subtract inputs coupled to said second source and to 
said shift register output, respectively, said counter being 
operative in response to the application of signals to said 
add and said subt'act inputs for counting in first and op 
posite directions, respectively, and alarm means coupled 
to said counter operative for indicating the occurrence 
of an event, said counter being effective in response to 
the registration therein of a predetermined count for 
making said alarm means operative. 

4. The signaling system set forth in claim 3 wherein 
said alarm means includes a bi-stable device having a 
first, normal condition operative to a second, operated 
condition, and indicating means coupled to the output of 
said bi-stable device operative for showing an alarm con 
dition, and wherein the input of said bi-stable device is 
coupled to said counter, said counter is operative in re 
sponse to the registration of a predetermined count there 
in for shifting said bi-stable device to its operated condi 
tion, and said bi-stable device in operated condition is 
etfective for operating said indicating device. 

5. The system set forth in claim 4 and having in addi 
tion means operative for resetting said bi-stable device to 
its normal condition. 

6. The system set forth in cl-aim 4 and having in ad 
dition means operative for resetting said bi-stable device 
to normal condition and for resetting said counter to O 
count. 

7. The system set forth in claim 4 and having in ad 
dition means operative for resetting said bi-stable device 
to normal condition, for resetting said counter to 0 count, 
and for applying an erase impulse to said shift input of 
said shift register. 

S. ln a signalling system having a first source capable 
of producing signals at random intervals and a second 
source capable of producing signals substantially in syn 
chronism with certain ones of said first source signals, a 
shift register having shift and signal inputs, an output, 
and a fixed number of stages, means for coupling said 
second source to said register signal input, means includ 
ing a delay line for coupling said first source to said reg 
ister shift input, a bi-directional counter having add and 
subtract inputs coupled to said second source and to said 
.shift register output, respectively, said counter being op 
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crative in response to the application of signals to Said 
add and said subtract inputs for counting in first and op 
posite directions, respectively, and alarm means coupled 
to said counter operative for indicating the occurrence of 
an event, said counter being effective in response to the 
registration therein of a predetermined count for making 
said alarm means operative. 

9. The signaling system set forth in claim 8 wherein 
said alarm means includes a bi-stable device having a 
first, normal condition operative to a second, operated 
condition, and indicating means coupled to the output 0f 
said bi-stable device operative for showing an alarm con 
dition, and wherein the input of Said bi-stable device is 
coupled to said counter, said counter is operative in re 
sponse to the registration of a predetermined count there 
in for shifting said bi-stable device to its operated con 
dition, and said bi-stable device in operated condition is 
effective for operating said indicating device. 

10. The system set forth in claim 9 and having in ad 
dition means operative for resetting said bi-stable device 
to its normal condition. 

11. The system set forth in claim 9 and having in ad 
dition means operative for resetting said bi-stable device 
to normal condition and for resetting said counter to O 
count. 

12. The system set forth in claim 9 and having in ad 
dition means operative for resetting said bi-stable device 
to normal condition, for resetting said counter to 0 count, 
and for applying an erase impulse to said shift input of 
said shift register. 

13. In a signaling system which has a word formation 
register including a plurality of elements capable of stor 
ing each word of serially-related message signals and a 
parity bit incoming from a line; a first source operative 
upon the registration of a word in said register for pro 
ducing word formation impulses for application to said 
formation register storing elements in order to cause a 
word stored therein to be read out to succeeding appa 
ratus; parity checking means operative for performing a 
comparison between the received parity bit and the parity 
of signals stored in said word formation register elements; 
and a second source operative in the event that said parity 
checking means indicates a difference between the re 
ceived parity bit and the parity of the corresponding 
word stored in said word formation register elements for 
generating an error indicating impulse substantially in 
coincidence with a particular one of the impulses gener 
ated by said first source, the combination comprising: a 
shift register having shift and signal inputs, a fixed num 
ber of stages, and an output; means for coupling said 
error impulse source to said shift register signal input; 
means including a delay line for coupling said word for 
mation impulse source to said Shift register shift input 
in order to make word formation-indicating impulses ar 
rive at said shift register at times subsequent to the ar 
rival of corresponding error indicating impulses; a multi 
stage, bi-directional counter having add and subtract in 
puts; each of said counter stages including a bi-stable 
element; said counter stages being operative in response to 
the application of signals to said add and said subtract 
inputs for counting in first and opposite directions, respec 
tively; means for coupling said error impulse source to 
said counter add input; means for coupling said shift reg 
ister output to said counter subtract input; alarm means 
operative for indicating the occurrence of an event; and 
means for selectively coupling said counter to said alarm 
means; said counter being operative upon the registration 
of a particular count therein for operating said alarm 
means. 

14. The signaling system set forth in claim 13 wherein 
said means selectively coupling said counter to said alarm 
means includes an AND gate having multiple inputs se 
lectively coupled to particular ones of said counter bi 
stable devices and an output coupled to said alarm means, 
said matrix device being operative in response to the ap 
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plication of signals in particular combination to said mul 
tiple inputs for passing a signal to said AND gate output, 
in order to cause said counter to operate said alarm means 
at a time when a particular count less than the capacity 
of said bi~directional counter is registered therein. 

15. The signaling system set forth in claim 13 wherein 
said alarm means is operative in response to the applica 
tion of an impulse, each of said lai-directional counter 
stages also includes a carry gate, and said means selec 
tively coupling said counter to said alarm includes said 
gates serially connected between said add input and said 
alarm means, in order to cause an error indicating im 
pulse to operate said alarm means subsequent to the reg 
istration of a full count Within said lui-directional counter. 

16. The signaling system set forth in claim 13 wherein 
said alarm means includes a bi-stable device having a first 
normal, condition operative to a second, operated condi 
tion; and indicating means coupled to the output of said 
lai-stable device operative for showing an alarm condi 
tion; and wherein said serially connected gates couple said 
counter add input to said alarm bi-stable device; said 
counter is operative in response to the registration of a 
predetermined count therein for shifting said bi-stable de 
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vice to its operated condition; and said loi-stable device 
in operated condition is effective for operating said indi 
cating device. 

17. The system set forth in claim 13 having in addi 
tion means operative for resetting said alarm bi-stable de 
vice to its normal condition. 

18. The system set forth in claim 13 and having in ad 
dition means operative for resetting said alarm bi-stable 
device to normal condition and for resetting said counter 
to 0 count. 

19. The system set forth in claim 13 and having in 
addition means operative for resetting said alarm bi-stable 
device to normal condition, for resetting said counter to 0 
count, and for applying an erase impulse to said shift in 
put of said shift register. 
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