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ELECTRICAL SIGNAL SAMPLING DEVICE 

The present invention relates to an improved sampler. 
A sampler is a device receiving simultaneously several elec 

tric signals at different inputs, taking successively, in a 
predetermined order, “samples" of the value of these electric 
signals, in order to provide on its single output an output signal 
carrying these samples in the predetermined order. 
The present invention provides a sampler of this type com 

prising for each input, a priming gate making it possible to 
connect the corresponding input to the output, and a ring 
counter controlling the successive opening of the priming gate 
according to a predetermined cycle in such a way that the 
samples taken on the different inputs appear on the output fol 
lowing this cycle. 

In a preferred embodiment of the device according to the 
invention, each priming gate comprises one control input; at 
least two of the inputs of adjacent priming gates controlling 
the taking of samples, being able to be connected to each 
other in a detachable manner in order to introduce 
synchronization information into the output signal of the 
device. 

In a preferred embodiment of the device according to the 
invention, the priming gates are ?eld effect transistors com 

_ prising a control, the control being connected to a source of 
electrical supply through the intermediary of a diode con 
nected in a direction such that the transistor does not allow 
any ‘signal to pass in the absence of this supply. 

For a better understanding of how the present invention 
may be realized, there will be described hereafter, as a non 
limiting example, a preferred embodiment of the sampler ac 
cording to the invention, with reference to the accompanying 
drawings in which: 

FIG. 1 shows diagrammatically the sampler according to the 
invention; and, , , 

FIG. 2 shows the electric signals appearing at various points 
of the diagram of FIG. 1. 
The sampler of FIG. 1 comprises eight inputs 1 to 8 to which 

there are applied the electric input signals intended to be sam 
pled and an output 9 at which the output signal carrying the 
samples appears. 

‘ ln order to carry out the sampling of input signals priming 
gates 10 to 17 are associated with respective inputs and con 
trol the connections between the corresponding inputs and a 
common line 18 connected to the output 9. 

In the example illustrated the priming gates are ?eld-effect 
transistors comprising a source S, a drain D and a control elec 
trode P, the source S being connected to an input of the sam 
pler and the drain D to the common line 18. The state of con 
duction or non-conduction of the transistor is controlled by 
the application of electric signals on its control electrode P in 
known manner. 

In accordance with the invention, these control signals are 
provided by a ring counter 19 in such a way that the priming 
gates are each brought into a state of conduction in their turn 
according to a predetermined order. It can be seen that in the 
state of conduction, each transistor applies to the common 
line 18 an electric signal substantially identical to that which is 
on the corresponding input and for the duration of this condi 
tion. There thus appears at the output 9 samples of each of the 
input signals, each sample being identi?ed within a cycle by its 
position. 
The ring counter 19 is constructed for example of J-K ?ip 

flops 20 to 27. . 

Each of these trigger circuits comprises two synchronous in- ‘ 
puts J and K as well as an output Qgand another output Q 
(NOT Q). The trigger circuit is controlled by the descending 
edge of the pulses of a clock signal H1, which are applied to 
the “clock" input T of the trigger circuit. 
The trigger circuit may be reset to “zero" by a pulse applied 

to an RAZ input and reset to “one" by an impulse applied to 
an RAU input 43. 

In the embodiment, the clock signal H, is applied to the 
input 28 of the sampler and from there is directed towards the 
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2 
clock inputs of the different trigger circuits or bistable circuit. 
In addition, the input K and the output Q of the same bistable 
circuit are connected to each other such that the bistable cir 
cuit returns to its previous condition after being triggered. ln 
addition, the output Q of a bistable circuit is connected to the 
input 1 of the following bistable circuit such that this latter is 
in turn triggered. 

In FIG. 2 the output signals at respective Q's are shown il 
lustrating successive triggerings. The output 29 of the last 
bistable 27 is connected by a lead to the input 30 of the ?rst 
bistable circuit 20. 
The signal coming from the outputs 6 of the bistable cir 

cuits is used to control the conditions of conduction or non’ 
conduction of the transistors 10 to 17. In order that there is a 
separation between the gates released by the transistors, the 
control signals from the bistable circuits are divided by a clock 
signal H2 (Identical to the clock signal H1) in logic gates 
“NOT-OR" 31 to 38, the clock signal H2 being applied at 39. 
The result of this is that the signals delivered by the different 

transistors on the common lead 18 are those shown on FIG. 2. 
It can be seen that in fact samples at only the inputs 1 to 6 are 
taken, the input 7 being connected to a predetermined D.C. 
voltage (for example of +2V) and the control electrodes of 
the transistors 16 and 17 being connected to each other by a 
detachable bridging connection or jumper 40. The input 8 
may provide the D.C. voltage (for example +2V) in order to 
serve as a synchronization signal; in addition, the control 
signal coming from the bistable circuit 26 is not chopped by 
the clock signal H2 since one of the inputs of the gate “NOT 
OR” 37 has no connection. At the output of the gate 37, there 
is thus a gate pulse of length identical to that coming from the 
bistable circuit 26, such that the two transistors 16 and 17 are 
simultaneously conducting without there being any direct in 
terconnection. Further there appears a normal gate pulse at 
the output of the following gate 38, which still keeps the two 
transistors in a state of conduction. There is thus obtained on 
the output 9 a gate pulse of triple the length of a normal gate 
pulse, this said synchronization gate pulse serving to indicate 
the end of a sampling cycle. 
At the end of this cycle, the gate pulse appearing at 29, is 

fed to an external circuit (not shown) including an inverter in 
order to provide a signal at the input 41 in order to re-set'to “ 
zero” (RAZ) all the bistable circuits except the last one 27. 
This re-setting to zero takes place by ?rstly means of the clock 
signal H, opening a gate 42 to pass the gate pulse from the in 
verter and then by applying simultaneously to the RAZ inputs 
of the bistables 20 to 26 the signal thus passed. This re-setting 
to zero is carried out in order to eliminate cases which could 
arise where one of the bistable circuits is in the “one" condi 
tion. 

In order to start the sampler a signal for resetting to “one “ is 
applied to the input 43 which is connected to the RAU input 
(re-set to one) of the bistable circuit 27 and on the input 41 
for resetting the other bistable circuits to zero. 
The terminals 44 and 45 are respectively connected to the + 

and — poles of a source of direct current. There have not been 
shown, for the sake of clarity of the drawing, the leads from 
these terminals to the transistors. 
The terminal 46 is connected to the substrates of the 

transistors. According to an important feature of the inven 
tion, a diode 47 is connected between the substrates and the 
positive supply terminal 44 in order to prevent a transistor 
from allowing a signal, which is applied to it, to pass, when no 
positive voltage is present on the terminal 44. 
The device is made so that it may be connected by simple 

connection to another identical device in order to be able to 
sample a greater number of input signals. 

For this reason, the output 29 of the ring counter 19 is not 
permanently connected to the input 30; in this manner one 
can connect the output 29 to the input of another ring counter 
and make a connection between the output of this other 
counter and the input 30. Also for this reason, the bridge 40 
connecting the grids of the transistors 16 and 17 is removable. 
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The removal of the bridge 40 and the applications at the ter 
minal 48 of the gate 37 of the clock signal Hl suppresses the 
synchronization gates. In this case, an identical bridge is 
placed on the control electrodes of the two latter transistors of 
the other identical device. 
A logic “AND" gate 50 for controlling the interconnection 

and operated by the clock signal H2 puts a similar auxiliary 
gate in a conducting condition (not shown in FIG. 1), the 
supply source for which is grounded and the collector con 
nected to the lead 18, the effect of this is to provide a zero 
signal at terminal 9 during the period of interconnection 
except during the synchronization period, the gate being 
made inactive by the signal Q of the bistable circuit 26 
arriving at its second output. _ 
What is claimed is: 
1. A sampler comprising: 
a. a plurality of inputs each of which is adapted to receive 
one of a plurality of electrical input signals, 

b. a single output at which samples of the input signals ap 
pear in a predetermined order, 

c. a priming gate between each input and said output for 
controlling the connection of its respective input to said 
output, and 

d. a ring counter having a plurality of stages serially con 
nected in an endless chain, the output of the last stage 
being connected to the input of the first stage, said stage 
being equal in number to the number of said inputs, each 
stage applying control signals to a different one of said 
priming gates to cause that gate to connect its respective 
input to said output for a predetermined duration, said 
stages operating in a predetermined order to apply their 
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4 
control signals and only one of said priming gates receiv 
ing a control signal at any one time, whereby samples of 
the electrical input signals appear one at a time at said 
output. 

2. A sampler according to claim 1 wherein said priming 
gates are ?eld effect transistors each having a collector elec 
trode, and including a positive D.C. source for said transistors 
and a diode connected between said collector electrodes and 
said source, thereby preventing the taking of samples in the 
absence ofa supply voltage. 

3. A sampler according to claim 1 including means for 
providing ?rst and second identical clock signals, and a logic 
gate between each ring counter stage and its respective prim 
ing gate, and wherein each stage of said ring counter includes 
a trigger circuit responsive to each of said first clock signals 
for supplying a gate pulse, said gate pulses and said second 
clock signals being applied to the logic gate associated with 
that stage for opening its respective priming gate for a dura 
tion shorter than the duration of said gate pulse, whereby sam 
ples appear at said output at spaced apart intervals. 

4. A sampler according to claim 3 wherein each of said 
priming gates includes a control electrode, and including a 
removable connection between the control electrodes of two 
adjacent priming gates, the logic gate associated with one of 
said adjacent priming gates being unconnected to said means 
providing second clock signals, whereby said two adjacent 
priming gates deliver a synchronization pulse. 

5. A sampler according to claim 4 including means for 
deriving from the gate pulse of the last stage of said ring 
counter a signal for resetting the other stages to zero. 
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