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[5 7] ABSTRACT 

An electronic timer including a pulse source, counter 
means for counting the pulses from said source, and 
means for producing a series of displays representing 
the instantaneous count on the counter means at a se 
ries of different times, with the counter being adapted 
to count continuously up to the time of a particular 
readout actuation of the device, and to thereafter con 
tinue counting from that time to the time of a next 
successive actuation. 

11 Claims, 5 Drawing Figures 
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ELECTRONIC TIMER 

BAcxoRouNjrior THE INVENTION 
This invention relatestto improved electronic timer 

devices, adapted to be utilized for timing a series of 
successive intervals, or the total thereof, with readout 
displays being produced vat the end of each such inter 
val. The invention will be discussed primarily as applied 
to the timing of successive laps of a race, such as for ex 
ample an automobile race, but it will be apparent that 
the device is also usuable for other similar timing pur 
poses. 
“During an automobile race, the crews of the various 

cars usually find it desirable 'to time some or all of the 
individual laps driven by their respective drivers, as 
well as in many cases the ‘split time’ or lead time be 
tween two selected cars. This timing is normally ef 
fected by use of a conventional stop watch, which is 
started by a ?rst manual actuation of the user and then 
stopped by a subsequent actuation, so that the hands of 
the watch indicate the total time elapsed between the 
two actuations. In some cases, an electronic timer has 
been employed for this purpose, but in the case of both 
mechanical watches and electric timers the second ac 
tuation of the device has had the effect of completely 
stopping operation of the watch or timer, and thus pre* 
venting that particular device from continuing to ‘time 
the next successive lap. As a result, in order to time two 
successive laps or intervals, it has been necessary with 
conventional equipment to employ two or more sepa 
rate watches or timers, one to mark the end of a ?rst 
lap, and the other to commence the timing of the sec 
ond lap. Most crews have employed three such 
watches, all connected together in a single unit for‘ac 
tuation by a single operating bar or element, so that 
upon each actuation one watch ends its timing period, 
a second watch is reset, and the third watch comj 
mences timing of the next succesive lap. Equipment of 
this type has necessarily been very cumbersome and in 
convenient, as well as expensive to purchase and main 
tain, and in addition has been less reliable than would 
be desired in view of the di?iculty of assuring mechani 
cal actuation of three separate units at precisely the 
same instant. 

SUMMARY OF THE INVENTION 

The present invention provides an improved timing 
device which is adapted for the above discussed lap 
timing and other similar timing purposes, and which in 
particular can effectively time two successive laps or 
intervals, and produce a display of the time of the ?rst 
interval while the device still remains in operation for 
timing the next successive lap. The device may simi 
larly indicate to the user the ‘split time’ between two 
cars, again without halting or interfering with the basic 
timing of a longer period. 
The device includes a source of periodic timed pulses 

(either AC or DC but preferably the latter), used in 
conjunction with counter means which function to 
count the pulses and control display apparatus for pro 
ducing a preferably digital display representing the 
length of the interval being timed. The circuitry is so 
arranged that its actuation to a condition displaying a 
readout time does not prevent the counter from con 
tinuing to count after the timeof the readout actuation. 
That is, the counter counts pulses continuously up to 
the time of actuation of the device, and thereafter con 
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2 
tinues to count pulses, with the display mechanism 
functioning to give a readout representing the instanta 
neous count on the counter at the time of actuation of 
the device. Preferably, an actuation by the operator op-' 
erates memory means associated with the counter for 
recording the instantaneous reading of the counter, 
which reading may then be read out of the memory for 
display. For best results, the counter assembly includes 
a series of decade counters acting to count the pulses 
in decimal fashion, with a series of individual latches 
associated with the decade counters to record their in 
stantaneous readings for ultimate delivery to the dis 
play elements. In one form of the invention or condi 
tion of the apparatus each actuation of the device (for 
example at the end of a lap in a race) automatically re 
sets the counter mechanism to a zero condition, to 
thereby time individually the successive laps. In an 
other form or condition of the apparatus, the counter 
is not thus reset at the end of each lap, but rather con 
tinues to count upwardly from the total reached at the 
end of the lap, in a manner ultimately giving a reading 
of the total time elapsed for a series of laps. The 
counter preferably reads in seconds and portions of a 
second, and may be automatically reset to zero at the 
end of 60 seconds, with the number of minutes being 
recorded on another display unit. 
Each lap timing actuation of the device preferably 

operates to energize the display elements for a prede 
termined interval, and to then automatically terminate 
that display, desirably under the control of a one shot 
multivibrator or other delay unit. Also, a separate actu 
ating switch may be provided for timing ‘split time’ be 
tween two successive cars, without interfering with the 
continuance of the operation of the counter to time a 
full lap or series of laps as discussed above. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other features and objections of the 
invention will be better understood from the following 
detailed description of the typical embodiments illus 
trated in the accompanying drawings, in which: 
FIG. 1 is a perspective view of a small hand held por 

table timer constructed in accordance with the inven 
tion; 
FIG. 2 illustrates schematically the electrical circuit 

of the FIG. 1 device; and 
FIG. 3 is a view similar to FIG. 2, but showing a varia 

tional circuit adapted for giving ‘split time’ readings. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring ?rst to FIG. 1, I have illustrated at 10 .a 
small hand held type of timer typically adapted for use 
in timing a series of laps of an automobile race or other 
race. The timer 10 may have a rectangular housing 11 
with a window 12 through which a number of electri 

. cally actuated digital dow 12 through which a number 
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of electrically actuated digital display elements 13, 14, 
16, 17, l8, l9, and 20 are visible, to represent at the lo 
cation designated “LAPS” the total number of laps 
completed in the race, and at the locations designated 
“MIN” and “SEC” the minutes and seconds required 
for a particular lap just completed. The timer is con 
trolled by a number of switches carried by the housing 
of the timer at a location accessibleto the operator, 
and desirably including an on-off switch 21, a main 
pushbutton actuated switch 22 to;_b_e- ‘operated at the 



beginning and end of each lap, and a two position selec 
tor switch 23 which determines whether the time read 
out on the device at the end of a particular lap is the 
time elapsed for only that single lap, or is the total time 

, for a series of laps. The switches on the device also may 
include a pushbutton switch 24 for rendering the dis 
play elements readable at any particular desired time, 
and a pushbutton or other switch 25 for resetting the 
lap count digits l3 and 14 at the start of the race. 
With reference now to FIG. 2, the circuitry contained 

within housing 10 includes a source of precisely and 
uniformly timed repeating pulses, whose known fre 
quency is utilized as the basic timing interval for the de 
vice. These pulses may be produced by a crystal oscilla 
tor 26, desirably operated at 819.2 KHz with the output 
of this oscillator being fed to a frequency divider 27, 
which produces three different output frequencies on 
lines 28, 29, and 30 all dependent upon and timed to 
and controlled by the basic frequency of oscillator 26. 
These three very accurately controlled frequencies are 
desirably 100 Hz in lines 28, 400 Hz in line 29, and 
1600'l-lz in line 30. The 100 Hz pulses in line 28 are fed 
tothe ?rst of four decade counters 31, 32, 33, and 34. 
Each of these is a divide-by-ten type counter, which 
counts up to 10 and then repeats in known fashion. As 
will be understood, the ?rst 10 pulses received on line 
28 cause counter 31 to count from zero to nine and 
then on the tenth count be automatically reset to zero. 
The tenth count also causes a ?rst actuation of the next 
counter 32, to its ‘one’ condition. Similarly, the tenth 
count of counter 32 causes actuation of counter 33 to 
its one condition, and the tenth count of counter 33 ac 
tuates counter 34 to its one condition, so that the read 
ing on counter 33 represents elapsed time in seconds, 
while counters 31, 32, and 34, represent hundredths, 
tenths, and tens of seconds respectively. 
Associated with the four counters 31 through 34 re 

spectively, there are provided four latch type memories 
35, 36, 37, and 38, each of which is actuable to any one 
of 10 conditions from zero to nine, representing the ten 
possible conditions of the associated counter, 31, 32, 
33 or 34. When a latching signal is received on line 39 
leading to the four latches, each of these latches is actu 
ated by that signal to a condition corresponding to the 
instantaneous reading on the associated counter_31, 32, 
33, or 34, and remains in that condition even though 
the counters continue to count additional pulses. The 
latch memories thus remember or ‘catch’ the instanta 
neous readings of the counters at the time of the signal. 
The outputs of the four latches are fed to a multiplexer 
40, which produces a multiplexed binary coded deci 
mal (BCD) output in four lines 41, which are multi 
plexed at a frequency four times that of the pulses 
being counted, under the control of the 400 Hz fre 
quency in line 29. This 400 Hz frequency is fed through 
appropriate circuitry, such as a scan counter 42 and 
scan decoder 43, to produce a suitable signal in line 44 
timed to the pulses being counted in a fashion produc 
ing thev desired multiplexed BCD output in lines 41. 
The scan decoder 43 also has four additional output 
lines 45, 46, 47, and 48, which are energized succes 
sively at times corresponding to the delivery of the vari 
ous individual multiplexed signals to lines 41, and 
which act through four transistors 49, 50, 51, and 52 to 
correspondingly sequentially energize four lines 53, 54, 
55, and 56 leading to first sides of the four digital dis 
play units 17, 18, 19,“and 20 respectively, which repre 
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sent elapsed seconds in decimal-form. The multiplexed 
BCD signals in lines 41 are decoded by the decoder 57 
to an appropriate condition for energization of the par 
ticular type of display digit being employed. In the illus 
trated preferred arrangement, the digits are of a seven 
segment type, in which any digit from zero to nine is 
formed by an appropriate arrangement of selected ones 
of seven segments. When the display units are of this 
type, the decoder 57 is of a type to produce a seven seg 
ment output, on seven lines 58 leading respectively to 
the seven different segments of each of the various dig 
its. The signals on lines 58 are of course multiplexed in 
the same manner as the BCD signals on lines 41, so that 
?rst one of the digits (e.g. digit 17) is illuminated in 
correspondence with the signals then present on the 
seven lines 58, then a next successive one of the digits 
(e.g. digit 18) is illuminated in correspondence with the 
next successive group of multiplexed signals on lines 
58, etc. The sequential energization of the different 
lines 53, 54, 55, and 56 by scanner 43, timed to the 
multiplexed signals on lines 58, causes each of the dig 
its to be illuminated at exactly the time that the multi 
plexed signals for controlling that digit are received. In 
accordance with conventional practice, each of the 
seven elements of a particular digit may consist of an 
electroluminescent unit, having its anode connected to 
one of the lines 58, and with all of these electrolumi 
nescent units having a common cathode connected to 
the corresponding line 53, 54, 55, or 56. 
When the counters 31, 32, 33, and 34 reach a 60 sec 

ond count, they are automatically reset to zero. The 
circuitry for attaining this result may include two lines 
157 and 158 connected to the ‘one’ and ‘four’ outputs 
respectively from the BCD multiplexer 40. When both 
of these lines are energized, indicating a ‘?ve’ signal'on 
the BCD lines 41, these two signals in lines 157 and 158 
function together to actuate an ‘and’ circuit 59 to pro 
duce an output in a line 60. When this ‘?ve’ signal in 
line 60 coincides with a signal in the ‘tens’ line 53, these 
two signals together actuate a second ‘and’ circuit 61 
to produce an output in a line 62. Thus, during the en 
tire period when the signals in lines 41 represent counts 
between 50 and 59 seconds, inclusive, there are pro 
duced in lines 62 a series of repeating output pulses. 
These are smoothed out by a ?lter 63 to produce a 
steady output in a line 64 from the time that the count 
reaches 50 seconds to the time that the count reaches 
60 seconds. This signal may be inverted by an inverter. 
65, to produce a steady low signal in a line 66 during 
the ‘?fties’. This low signal is combined with a signal in. 
another line 67 which occurs each time that the count 
reaches any multiple of 10 seconds, to actuate a ‘nor’ 
inverter gate 68 to a condition producing a signal in the 
line 69 which is ‘high’ at 60 seconds. This signal is fed 
back through a line 70 to the reset inputs of counters 
31, 32, 33, and 34, to thus automatically reset all of 
those counters to zero simultaneously when the 60 sec 
ond count is reached. The signal in line 67 which indi 
cated that ten seconds or a multiple thereof has been 
reached is derived from the output side of the counter 
33, which counts the seconds from zero to nine. 
The sixty second signal in line 69 is also fed to the 

input side of an additional counter-decoder-driver 71, 
which counts minutes from zero to nine and energizes 
the minute indicating digit 16 in accordance therewith. 
This digit, like the others previously discussed, may be 
of a seven segment electroluminescent type, with the 
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output of unit 71 being appropriately coded to energize 
this seven segment digit through seven lines 72 con-, 
nected to the anodes of the various segments of digit 
16, and with the common cathode of those seven seg 
ments being appropriately energized as by grounding at 
73. . 

The particular times which are represented by the 
seconds and minutes display elements are determined 
by manual actuation of the previously mentioned push 
button switch 22 of FIG. 1 (shown in_the left-hand por 
tion of the FIG. 2 circuit diagram). Depression of this 
pushbutton switch closes a circuit which momentarily 
energizes the input side of a one shot multivibrator 74 
through a line 75. This one shot is so designed as to 
then supply an output signal on a line 76 for a period 
of ?ve seconds, at which time that signal terminates 
and a second signal on another line 77 commences. In 
the preferred arrangement, each of these signals is a 
‘low’ signal. The initiation of the ?ve second signal on 
line 76 immediately energizes a shift register 78, which 
then very rapidly progresses through four timed stages, 
at a rate dependent upon the high frequency 1600 Hz 
input in line 30. On the ?rst pulse in line 30, shift regis 
ter 78 energizes two output lines leading to a transistor 
79 and connected resistor 80, in a relation turning on 
the transistor and producing a signal in its collector line 
81. This signal is of a character to combine with the 
condition then present in line 77 and act through an 
‘nor’ circuit 82 to produce an output in line 39 which 
energizes the latches 35, 36, 37, and 38 to store therein 
the instantaneous then present counts in counters 31, 
32, 33, and 34. The second pulse received through line 
30 actuates the shift register to its next stage, which 
turns off the transistor 79. The third pulse turns on a 
second transistor 84, and the fourth pulse turns that 
second transistor off. During the interval that the sec 
ond transistor 84 is on, a signal is conducted therefrom 
through a line 85 to the reset lines of the four counters 
31, 32, 33, and 34, to reset those counters to zero. This 
reset signal must travel through a selector switch 23 
(whose actuator is illustrated in FIG. 1 at 23). When 
this selector switch is in its open position at the time of 
any actuation of switch 22, the signal from transistor 84 
which results from such actuation cannot reach the 
reset lines to the counters, and consequently the count 
ers are not reset to zero at that actuation, but rather 
continue to count in a manner indicating the total time 
elapsed for a plurality of laps. , 
The electrical circuitry is energized by appropriate 

batteries contained within the case of the device, typi 
cally including a four and one-half volt battery 85 and 
a nine volt battery 86. In order to conserve the energy 
of the nine volt battery, which supplies the power for 
illuminating the electroluminescent digits, the circuitry 
is desirably designed to supply power to those digits 
only during predetermined intervals. More particularly, 
the apparatus may function to supply power to the dig 
its only during the timed ?ve second period in which 
multivibrator 74 supplies a signal to its output line 76 
(just after each actuation of switch 22). This signal in 
line 76 acts during the ?ve second interval to turn on 
a transistor 184, which with two resistors 185 and 186 
is connected across both batteries, with the output of 
transistor 184 functioning to turn on another transistor 
87 whose emitter is connected to the negative side of 
battery 86, and whose collector is connected through 
a line 88 and a resistor 89 to decoder 97. The line 88 
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6 
is also connected through a resistor 90 to'a transistor 
91, to turn on that transistor and supply power to 
counter-decoder-driver 71. The power ‘supplied to 
units 97 and 71 through line 88 is the power which is 
delivered through lines 58 and 72 to the digits, under 
the control of the counting mechanisms, to energize the 
digits. The auxiliary ‘display’ switch 24 is manually ac 
tuable at any time, to energize the digits and render 
them visible at times between the ?ve second intervals 
when they are automatically illuminated. 
The number of laps completed in the race are 

counted by counting the number of actuations of the 
lap switch 22. This lap counting signal is taken in FIG. 
2 from the output side of transistor 84, through a line 
93, which actuates a decimal or divide-by-ten counter 
94, and a second similar counter 95. These two count 
ers may produce BCD outputs, which are decoded to 
seven digit signals in lines 96 by decoders 97, to ener 
gize the two electroluminescent seven segment digits 
13 and 14, to indicate the number of laps from zero 
through ninety-nine. The two counters 94 and 95 may 
be reset to zero by actuation of reset switch 25. Digits 
l3 and 14 are illuminated by power derived from the 
previously mentioned line 88, through a line 188 lead 
ing to decoders 97, to thereby energize these digits 
along with all of the others whenever switch 24 is 
closed or transistor 87 is turned on. 
To now describe a cycle of operation of the device of 

FIGS. 1 and 2, assume that it is desired to time a series 
of successive laps of an automobile race, foot race, or 
the like. To do this, the operator holds the device 10 of 
FIG. 1 in his hand, actuates on-off switch 21 to its on 
position, and actuates selector switch 23 to its closed 
condition. At the commencement of the first lap, the 
operator then depresses pushbutton switch 22 momen 
tarily to its on condition, to commence the timing oper 
ation. This closure of switch 22 acts through one shot 
multivibrator 74 to cause shift register 78 to energize 
transistors 79 and 84 in succession, with the latter func 
tioning to reset counters 31, 32, 33, and 34 to a zero 
condition to commence the count. This zero setting is 
attained on the third pulse of the 1600 Hz signal in line 
30, which is almost instantaneously with respect to the 
actuation of pushbutton 22. Counters 31 through 34 
then commence counting of 100 Hz pulses in line 28, 
to maintain indications in these counters instanta 
neously representing the time elapsed from initial actu 

' ation of switch 22. At the end of that lap, the operator 
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again actuates switch 22, to again energize transistors 
79 and 84 in succession, with the ?rst of these transis 
tors energizing latches 35 through 38 to catch in their 
memories the instantaneous counts in counters 31 
through 34, but without interrupting the delivery of the 
I00 Hz pulses to those countes. The subsequent actua 
tion of transistor 84 resets the counters 31 through 34 
to zero, to commence counting for the timing of the 
next successive lap. Any slight error which might other 
wise be caused by the minimal delay which occurs in 
actuation of transistors 79 and 84 by shift register 78 
is avoided by virtue of the fact that the delays which 
occur on one lap are identical with those which occur 
on the next successive lap, to thereby compensate for 
one another. 
The counter readings which are caught by latches 35 

through 38 act through multiplexer 40 and decoder 57 
to control energization of the four digits 17, 18, 19, and 
20, to produce displays corresponding to the instanta 
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neous settings of the counters 31 through 34 at the time 
of actuation of the latches. Similarly, the digit l6 repre 
sents the minutes reading at that time, as previously 
outlined. All of these digits 16, 17, 18, 19, and 20 are 
automatically illuminated for ?ve seconds after actua 
tion of switch 22, by the output signal on line 76 acting 
through transistors 84 and 87. This ?ve second interval 
is suf?cient time for the operator to view the illumi 
nated digits, following which they are automatically de 
energized to conserve battery power until the next suc 
cessive actuation of switch 22. If the operator wishes to 
view the instantaneous count in counters 31 through 34 
and latches 35 through 38 at any intermediate time, he 
may merely actuate switch 24 to supply power to the 
digits to illuminate them. The lap counters 94 and 95 
control digits 13 and 14 which indicate the number of 
laps (the number of actuations of switch 22). 

If it is desired to obtain the total time for a series of 
laps, rather than the individual times of the separate 
laps, switch 23 is opened after an initial actuation of 
switch 22 (at the commencement of the ?rst lap) and 
is kept open thereafter so that the counters 31 to 34 are 
not reset at the end of each lap, but rather maintain a 
running total causing display of the total time elapsed 
on each subsequent actuation of switch 22. 
FIG. 3 is a view similar to FIG. 2 but showing a varia 

tional circuit which is especially designed to allow the 
timing of both the lap (or total) time of a particular 
racer‘ as discussed above, and the ‘split time’ or lead 
time between that racer and another car. Most of the 
circuitry of FIG. 3 is identical with that of FIG. 2, in 
cluding for example a crystal oscillator 26a, a fre 
quency divider 27a, counters 31a, 32a, 33a, and 34a, 
latches 35a, 36a, 37a, and 38a, multiplexer 40a, scan 
counter 42a, scan decoder 43a, decoder 57a, main ac 
tuating switch 221:, one shot multivibrator 74a, and 
shift register 78a, corresponding to the similarly num 
bered units 26, 27, 31, 32, 33, 34, 35, 36, 37, 38, 40, 
42, 43, 57, 22, 74, and 78 of FIG. 2. Further, FIG. 3 in 
cludes four display digit units 17a, 18a, 19a, and 20a, 
corresponding to digits 17 through 20 of FIG. 2, and 
whose sequential energization is controlled by transis 
tors 49a, 50a, 51a, and 52a. All these various circuit el 
ements are interconnected to function in essentially the 
same manner as the corresponding units of FIG. 2. The 
portions of the FIG. 2 circuitry which reset the count 
ers at 60 seconds, and which count minutes, however, 
are omitted from FIG. 3. 
Added to FIG. 3 over and above the circuitry of FIG. 

2 is an additional manually operated actuating switch 
100, which upon closure supplies an input signal to a 
second four bit shift register 101, having a transistor 
102 which is related to register 101 in the same manner 
that transistor 79a is related to register 78a, to turn on 
transistor 102 on the ?rst 1600 cycle pulse of fre 
quency divider 27a, and turn off the transistor on the 
second pulse. The output from transistor 102 is con 
nected to line 39a to actuate latches 35a through 38a 
to their count holding condition almost simultaneously 
with the actuation of switch 100. The signal formed in 
line 103 upon closure of switch 100 also turns on a 
transistor 104, which turns on a second transistor 105, 
to supply power to the decoder 57a for illuminating the 
digits 17a, 18a, 19a, and 20a. 

In using the FIG. 3 device, assume that the operator 
has closed selector switch 230 corresponding to switch 
23 in FIG. 2, and then desires to measure both lap times 
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8 
and split times in an automobile race. As a ?rst car 
passes the location of the timer, the user presses push 
button 22a to supply a signal through one shot multivi 
brator 74a to shift register 78a, in a manner ?rst ener 
gizing latches 35a through 38a to catch the instanta 
neous counts on counters 31a through 34a, and then 
resetting the counters, all in a manner previously dis 
cussed in connection with FIG. 2. The counters thus 
commence counting the pulses from frequency divider 
27a, to maintain a count representing decimally in sec 
onds the elapsed time since the actuation of switch 22a. 
When the next successive car passes the same location, 
the operator presses switch 100, to energize the second 
shift register 101 in a manner actuating latches 35a 
through 38a to again remember or catch the instanta 
neous reading on the counters. Shift register 101 does 
not, however, reset the counters, but permits them to 
continue their previous count. The readings which are 
locked into the latches 35a through 38a are converted 
to multiplexed BCD signals by multiplexer 40a, and are 
then decoded to seven segment energizing signals by 
decoder 57a, to control the energization of the various 
segments of the four numerals 17a through 20a. Ener 
gization of line 106 through transistors 104 and 105 
supplies power to decoder 57a, for illuminating the nu 
merals in the patterns determined by the multiplexed 
signals from unit 48. These numerals remain illumi 
nated so long as switch 100 remains closed, but go out 
as soon as that switch is opened. When the ?rst of the 
two cars again reaches the location of the person doing 
the timing, he actuates switch 220 again to supply a sig 
nal to register 78a through one shot multivibrator 74a. 
This shift register actuates latches 35a through 38a and 
resets the counters 31a through 34a. The one shot mul 
tivibrator 74a maintains energization of line 106 for a 
timed ?ve second interval, to illuminate the numerals 
for that five second period, and then automatically turn 
the numerals off. As in the case of FIG. 2, each actua 
tion of switch 22a results in a brief display of numerals 
representing the instantaneous reading of the counters 
at the time that the switch was actuated, without inter 
rupting the ?ow of pulses to the countes, so that each 
lap is timed by the timer, with the periodic displays in 
dicating either individual lap time or total elapsed time 
as determined by the setting of switch 23a. 
While certain speci?c embodiments of the present 

invention have been disclosed as typical, the invention 
is of course not limited to these particular forms, but. 
rather is applicable broadly to all such variations as fall 
within the scope of the appended claims. 
We claim: 
1. A timer comprising means for generating a series 

of uniformly timed pulses, counter means for counting 
said pulses, memory means actuable by said counter 
means to conditions representing different counts in 
stantaneously attained by said counter means, control 
means for actuating said memory means at different se 
lected times to remember said instantaneous counts, 
and display means for producing displays representing 
said instantaneous counts, said counter means being 
operable to count said pulses continuously up to a ?rst 
of said times for inclusion in a ?rst of said displays and 
t0 thereafter continue to count said pulses from said 
?rst time to the next successive one of said selected 
times for inclusion in the next successive one of said 
displays, said counter means including a plurality of in 
terconnected decade counters, said memory means in 
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cluding a plurality of latches for remembering instanta 
neous settings of said decade counters respectively, 
said control means including an element manually ac 
tuable to operate said latches to remember an instanta 
neous count in said decade counters without interrupt 
ing operation of the decade counters, so that the de 
cade counters count both before and after actuation of 
the latches, said display means including multiplexer 
means responsive to said latches to produce multi 
plexed binary coded decimal signals representing the 
settings of said latches respectively, and means for pro 
ducing a plurality of display digits dependent upon said 
signals and representing decimally the times remem 
bered by said latches. 

2. A timer as recited in claim 1, in which said signals 
from said multiplexer means represent times in sec 
onds, there being circuitry connected to saidv multi 
plexer means and responsive to said signals therefrom 
and operable to reset said counters upon attainment of 
the sixty second count. 

3. A timer as recited in claim 1, in which said signals 
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from said multiplexer means represent a seconds count, ' 
there being means responsive to said signals upon at 
tainment of a sixty second count to produce a minutes 
display. 

4. A timer as recited in claim 1, including circuitry 
for resetting said counter means automatically upon 
each actuation of said control means, said circuitry 
containing switching means operable to disable the cir 
cuitry to selectively condition the counter means either 
for said automatic resetting upon actuation of the con 
trol means or for a continued count without resetting 
upon actuation of the control means. 

5. A timer as recited in claim 1, in which said element 
is a first manually actuable switch for actuating said 
latches to remember an instantaneous count without 
interrupting operation of the decade counters, said 
control means including also a second separately man 
ually actuable switch operable to actuate said latches 
to remember an instantaneous setting in the counter 
‘means, there being circuitry operable upon actuation 
of said second switch to reset said decade counters. 

6. A timer as recited in claim 1, in which said element 
is a ?rst manually actuable switch, said control means 
including also a ?rst shift register actuable by said 
switch, a second shift register, a second separately 
manually operable switch for actuating said second 
shift register, circuitry operable by said second shift 
register upon actuation of said second switch to actuate 
said latches to instantaneously remember the setting of 
said decade counters, and then reset the counters, and 
additional circuitry actuable by said ?rst shift register 
upon operation of said first switch to actuate said 
latches to remember the instantaneous setting of said 
decade counters, without resetting of the counters. 

7. A timer as recited in claim 6, in which said ?rst 
mentioned circuitry contains a disabling switch for se 
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10 
lectively conditioning said circuitry to either reset the 
counter means as stated or avoid such resetting upon 
operation of the corresponding shift register. 

8. A timer comprising means for generating a series 
of uniformly timed pulses, counter means for counting 
said pulses, memory means actuable by said counter 
means to conditions representing different counts in 
stantaneously attained by said counter means, control 
means for actuating said memory means at different se 
lected times to remember said instantaneous counts, 
and display means for producing displays representing 
said instantaneous counts, said counter means being 
operable to count said pulses continuously up to a ?rst 
of said times for inclusion in a ?rst of said displays and 
to thereafter continue to count said pulses from said 
?rst time to the next successive one of said selected 
times for inclusion in the next successive one of said 
displays, said pulse generating means including an os 
cillator and a frequency divider actuable thereby, said 
counter means including a plurality of interconnected 
decade counters representing decimally a time in sec 
onds, said memory means including a plurality of 
latches for remembering the instantaneous settings of 
said different counters respectively, said control means 
including a manually actuable switch for determining 
the instant at which a time reading is to be taken, a one 
shot multivibrator actuable by said switch'and acting to 
maintain each of said displays for a predetermined in 
terval and then automatically discontinue the display, 
a shift register operable upon actuation of said switch 
to ?rst actuate said latches to remember the instanta 
neous setting of said counter, and then automatically 
reset said counters to zero, said display means includ 
ing a multiplexer responsive to said latches and having 
output lines carrying multiplexed signals representing 
the settings of said latches, a decoder responsive to said 
signals, and means actuable by said decoder to produce 
a series of display digits representing decimally the set 
ting of said latches in seconds. 

9. A timer as recited in claim 8, including additional 
counter means actuable by said shift register upon each 
actuation of said switch to count the number of actua 
tions of the switch. 

10. A timer as recited in claim 8, including means ac 
tuable by said signals from said multiplexer and respon 
sive to the attainment of a sixty second count to auto 
matically reset said counters, and means responsive to 
said last mentioned means to produce a digital display 
representing minutes timed. - 

11. A timer as recited in claim 10, in which said con 
trol means include an additional switch actuable manu 
ally and separately from said ?rst switch, and an addi 
tional shift register actuable by said additional switch 
to actuate said latches to remember the settings of said 
counters but to do so without resetting of the counters. 

* * * * * 


