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My invention relates to electromagnetic com-
munication- systems and more particularly to a
selector-translator comprising a plurality of elec-
tromagnetic relays, interconnected by electric cir-
cuits; the whole forming a network, the constit-
uent members of said network being so disposed
into groups and sequences as to function as a
selector of ‘certain operating sequences as re-
quired in pulsing and timing signal impulse se-
quences or trains and as a translator of signal
impulse sequences or trains into signal impulse
sequences differing in character from the orig-
inal signal impulse sequences.

An object of the invention is a new and im-
proved combination comprising a novel selector-
translator by means of which heretofore unreal-
ized results are attained in selection and trans-
lation of signal impulse sequences or trains into
signal impulse sequences or trains differing in
character from the original signal impulse se-
quences; and/or the translation of signal impulse
sequences of uncertain and varying timing or
pericdicity into isochronal signal impulse frains
the timing or periodicity of which isochronal se-
quences or trains are in conformity to a pre-
determined timing or periodicity, which predeter-
mined timing or periodicity may be asynchronous
or synchronous in relation to the original impulse
sequences. -

A further object of the invention is to attain
these results by means of an electric network
comprising relays .only for connecting and/or
disconnecting various circuit combinations with-
in the network and for timing such connecting
and/or disconnecting operations.

A further object resides in the attainment of
these results without the. aid or employment of
rotating contacts, rotary switches or rotating cam
actuated contacts. .

In accordance with my invention these objects

are attained by a selector-translator comprising
a network including a plurality of quick acting,
slow to release 'and slow to operate electromag-
netic relays interconnected by electric circuits
and so disposed into groups and sequences as to
function as a selector of such circuit and relay
combinations. as will cause signal impulse se-
quences of one character to be translated into
signal impulse sequences of a different character
as may be required; the timing of said trans-
lated sequences being independent of the timing
of the original impulse sequences.

My invention will be best described and under-
stood from a consideration of the following de-
scribed. practical application and detailed de-

scription taken in connection with the accom-
panying drawing forming a part of the specifica-
tion, with the understanding however that the
invention is not confined to the one practical ap-
plication herein selected for purposes of illus-
tration nor is the invention confined to any strict
conformity with the showing of the drawing but
may be changed or modified so long as such
changes and/or modifications mark no material
departure from the salient features of the in-
vention as expressed in the appended claims,
Tllustrative of one, only, of the practical ap-
plications of my invention: The conventional fire
alarm signal (box) circuit, in manually operated
systems, terminates in a central office relay re-
sponsive to. numerical impulse trains; the local
circuit of which relay—neglecting other provided

facilities for signal reception—comprises an elec-

tromechanical tape register. The operation of
a signal box causes the number of digit impulses
corresponding to the number of that box to be
“marked”—printed, punched, cut or otherwise—
on the tape which marking will always corre-
spond to the numerical impulse train communi-
cated to said tape register by the signal line
relay,

Applying my invention to this circumstance,
the electromechanical tape register is replaced
with a printing telegraph printer. The numeri-
cal impulse sequences communicated to the
printing mechanism are translated into printing
telegraph code impulse sequences and the num-
ber of the signal box from which the signal orig-
inates is recorded on -the tape in printed nu-

~ merals.

Referring now to the accompanying drawing:
I.4 is closed on L2 by the operation of a relay
(not shown) responsive to numerical impulse se-
quences or trains of short and long impulses orig-

- inating in a fire alarm signal (box) circuit or

other source which causes relay A to operate re-
sponsive to the said impulse sequences, alter-
nately opening and closing contact 6 and alter-
nately closing and opening contacts T and 8 and
pulsing contact 9. The closing of 6 completes
a circuit from grounded battery 10 through I
and slow to release relay B to ground. For pur-
pose of this-illustration, assume 6 to be normally
closed. Relay B being energized, closes 12 and
13 which, because of B being slow to ‘release,
remain closed for the duration of impulse se-
quences communicated to it by the operation of
contact 6. Closed contacts 12 and {3 put one
side of slow to release relays C and D, respec-
tively, to ground thus completing two circuits
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ifrom grounded battery {4; through contact T
through {5 and slow to release relay C to ground
through {2; and also through contact 8 through
i6 and sxow to release relay D to ground through
{3. Relay C, upon hecoming energized, closes
{7 and 18 which, becuuse of C being slow to re-
lease, alsc remain closed for the duration of the
impulse sequence communicated to C by the
operation of contact 7. Relay D, upon becoming
energized, closes i3 and 28 which, because of D
being slow to release likewise remain closed for
the duration of the impulse sequences commu-
nicated to D by the operation of contact 8.

The closing of contacts 19 and 20 completes
a circuit from grounded battery 2{ through 22,
relay C, 23 and 24 to ground at 25. Thus with
25 closed C cannot start to release until after D
has released.

The closing of {7 completes a circuit from
grounded battery {0 through pulsing contact 8,
through 26, 27 and 28 to one side of relays E, F,
G H J, K, M N, Oand P. The closing of
{8 completes a circuit from grounded battery 10
through 29, 30 and 31 to one side of relays El,
Fi, GI, Hi, JI, K{, Mi, NI, Of and PI.

Thus is the way prepared for relays E, P, G,
H,J, K, M, N, O and P to receive digit impulses
emanating from pulsing contact 9 which is re-
sponsive to impulse sequences in LI, L2.

The closing of contact 8 completes a circuit
from grounded battery 10, through 8, through
26, 17, 27, 28 and relay E to ground through con-
tact 32. It will be noted that at this stage no
relay common to 28, other than E, can take bat-
tery from 19.

E upon becoming-energized closes contacts Xz,
2XE, 3XE, 5X&, 33 and 34 and opens 35, for the
duration of the impulse.
ables E to hold its ground subsequent to the
opening of 32. 'The closing of 33 completes a
circuit from grounded battery 10 through 29, {8,
30, 31 and relay E! to ground. Ef upon becom-
ing energized closes 25, 36 and 37 and opens 32.
The closing of 3T holds El energized as long as
18 remalins closed. The closing of 25 puts ground
on 24.

At the termination of the impulse, 9 opens and
E is deenergized opening IXg, 2X=, 3Xz, 5Xz, 13
and 34 and closing 35. E thus becomes no longer
operable from battery in 28 as long as El remains
energized. The closing of 35 puts ground on F
through 38, 35 and 36. The next succeeding digit
impulse closes 9 and completes a circuit from
grounded battery 10, through 9, 26, {7, 27, 28
and relay F to ground through 38, 35 and 36. P
upon becoming energized closes 1Xr, 2Xp, 5Xr,
39 and 40 for the duration of the impulse and
opens 41 for the duration of that impulse. The
closing of 39 enables F to hold its ground sub-
sequent to the opening of 38. The closing of 40
completes a circuit from {0 through 29, i8, 30,
3f{ and relay Fi to ground through 35 and 36.
Fl upon becoming energized closes 42, 43 and
44 and opens 38. The closing of 42 and 43
holds F! energized as long as 18 remains closed.
At the termination of the impulse, 9 opens and
F is deenergized opening {Xr, 2Xr, 5X¥, 33 and
40 and closing 41. F thus becomes no longer
operable from battery in 28 as long as Fi re-
mains energized. The closing of 43 and 44 puts

ground on #1 and renders G operable in response .

to the next succeeding digit impulse.

This explanation of the opération of E and F
in response to the initial and next succeeding im-
pulse will explain fully how each succeeding im-

The closing of 34 en- -
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pulse operates the next succeeding relay in the
group G, H, J, XK, M, N, O and P and how GI,
Hi, Ji, Ki, Mi, Ni, Ol and Pl perfom the same
functions with relation to G, H, J, K, M, N, O
and P, respectively, as Ef and ¥l perform with
respect to E and F. From this it will be readily
understood that one digit impulse will operate
relay E and El only. Two digit impulses will
progess to relay ¥ and Pl and so on through the
series. Obviously ten digit impulses wiil operate
relay P and its associated relay Pi.

It will be well to explain at this point that,
in the kind of a signal system here under con-
sideration a digit impulse 1s a marking impulse
and also that in conventional fire alarm signal
circuit operation the final impulse in a single nu-
merical impulse train is a long impulse. Con-
trasted to this, the standard five unit printing
telegraph code is a combination of marking and
spacing impulses in various combinations, each
combination totaling flve impulses. The stand-
ard five unit code for the ten numerals is as fol-
lows:

Figure one; marking, marking, marking, spar-
ing, marking.

Figure two; marking, marking, spacing, spac-

. ing, marking.

Pigure three; marking, spacing spacing, spac-
ing, spacing.

Figure four; spacing, marking, spacing, mark-
ing, spacing.

Pigure five; spacing, spacing, spacing, spacing,
marking.

Figure six; marking, spacing, marking, spac-
ing, marking.

Figure seven;
spacing, spacing.

Figure eight; spacing, marking, marking, spac-
ing, spacing.

Figure nine; spacing, spacing, spacing, mark-
ing, marking.

Figure naught; spacing, marking, marking,
spacing, marking.

Furthermore, in “start-stop” printing tele-
graph practice the five unit code is actually a
seven unit code because each five unit sequence
is preceded by a start impulse and followed by a
stop impulse. The start impulse is a spacing im-
pulse. The stop impulse is a. marking impulse.

Returning now to further description and ex-
planation of my invention: Referring again to
the accompanying drawing; assume that relay A
responds to & single digit impulse (this in a nu-
merical sequence represents the Figure one) there
being only one impulse in this train it will be

marking, marking, marking,
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the last impulse in that train and accordingly, a .

long impulse. As heretofore explained this sin-
gle impulse will operate relay E which will in
turn cause Ef to operate under which condition
iXe, 2Xx, 3Xx, Xk, 25, 33, 34, 36 and 37 are
closed and 32 and 3% are open. The closing of
iXe, 2Xx, 3Xx and 585Xz puts ground on |, 2, 3
and 5. The closing of 2§ puts ground on 24;

This condition is established because of § be-
ing closed. With 9 closed 6 is open and T and
8 are closed. 8 remains open past the holding
time of slow to release relay B which upon re-
leasing opens {2 and i3 taking ground off C and
D. Slow. to release relay D will be next to. re-
lease, opening {9 and 20 and closing 4%. This
completes a circult from grounded battery 48
through relay Q, through 41, contact 48, through
49, 45, 24 and 25 to ground.

Relay Q upon becoming energized closes 49’.
This completes & circuit from grounded battery
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48 through 80, relay R and 49’ to ground. Like-
wise, relay R upon becoming energized operates
relay S and so on through the chain so that with
the closing of 45 relays Q, R, 8, T, U, V, W and
control relay CR operate and are successively re-
leased as will be shown.

Control relay CR upon becoming energized
closes 81 and 52 and opens 48 and §8. The clos-
ing of 51 and 52 completes a circuit from gound-
ed battery 54 through 68, relay C, 86 to ground
at 52. This holds slow to release relay C ener-
gized as long as control relay CR remains en-
ergized. 'The closing of Bl likewise puts ground-

‘ed battery from 54 on BT which renders slow to

operate relays Qf, Ri, SI, T1, Ul and VI oper-
able upon the releasing of relays Q, R, S, T, U
and V as is shown.,

It will be noted that transmltting relay TR is
normally closed, its circuit being; grounded bat-
tery 54, TR, 58 to ground at §3. CR upon be-
coming energized opens 48 and §3. The open-
ing of 33 removes ground from TR which re-
leases. ‘The opening of 48 removes ground from
Q which releases and a five unit code sequence
starts through TR.

The closing of 52 also puts ground on 59. Q
releases with the opening of 48. The releasing
of Q opens 48’ and closes 0. The opening of
48’ does not release R because with 52 closed it
takes ground from 89 at 81. The closing of 60
energizes slow to operate relay QI with battery
from 84. The operation of QI releases R by
opening 61.

The normally closed circuit comprising trans-
mitting relay TR is opened at 53 by the operation
of CR and has remained open during the time
required for Q to release, QI to operate and R
to release. Accordingly the combined action of
Q and QI has transmitted a start (spacing)
impulse to TR. Relay R upon releasing puts
slow to operate relay RI to ground at 62 and also
closes 1Y which puts ground on 58 through Xz,
i, 1Y and 1Z. This closes TR which remains
closed until slow to operate relay RI operates
and removes ground at [Z. Accordingly the
start (spacing) impulse transmitted to TR by the
action of Q and QI has been followed by a mark-
ing impulse by the action of R and Ri. It will
be noted however that with no ground on 1 at
i{Xz this later impulse would be & spacing im-
pulse

Relays S, SI; T, TI;

- in pairs as explained with reference to R and
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Ri. 1, 2, 3 and § are grounded at I1Xg, 2Xg,
3Xe and 5Xx by the operation of relay E. |, 2,
3 and 5 put ground on %8 successively by the
closing and opening, respectively, of 1Y, 1Z; 2Y,
27; 3Y, 3Z and 5Y and 5Z.

Vl when -energized by the releasing of V in
addition to removing ground from 58 by the
opening of 8Z, removes ground from W which
upon releasing opens 63 which causes CR to re-
lease opening 61 and 52 and closing 48 and 53.
The opening of §1 and §2 permits C to release.
The release of C opens 17 and {8 which permits

" E and El to release. The opening of 51 removes

battery from 57 which permits QI, RI, Si, TI,
Ul and VI to release. Opening of 52 removes
ground from 59. Closing of 53 restores ground
to 88 closing TR and the network is restored to
normal, awaiting the next impulse sequence to
be communicated to A from Li, L2,

Thus with 1, 2, 3 and § taking ground at 1Xg,
2Xx, 3Xe and SXE the code impulse sequence
communicated to TR by the joint action of re-

U, Ul and V, Vi operate -

3

lays Q, R, 8, T, U and V and associated relays
Ql, Ri, 8I, TI, Ul and Vi is; start (spacing),
marking, marking, marking, spacing, marking,
stop (marking) which transmitted to a start-
stop telegraph printer (not shown) in L3 will
cause the printer to print the figure 1.

Likewise any numerical impulse train of from
one to ten digit impulses ending with a long
(marking) impulse, originating in Li, L2; will,
by the operation of the selector-translator here-
in described, be translated into corresponding
five unit code combinations of marking and spac-
ing impulses—each of which five unit combina-
tions will be preceded by a start (spacing) im-
pulse and followed by a stop (marking) impulse—
and in that form be transmitted in L3. Further-
more, the timing of the flve unit impulse se-
quence transmitted in L3 will be isechronal and
independent of the timing of the numerical im-
pulse sequence originating in L, L2.

In the single practical application of the in-
vention herein selected for purposes of illustra-
tion, numerical impulse sequences are translated
into five unit printing telegraph code impulse
sequences although some printing telegraphs
employ a six unit code. Obvicusly, for the print-
ing of numerals only, a four unit code will suf-
ficee. But whatever may be the code require-
ments of variouls printing telegraphs or other

. signaling systems the adaptability of the selector-

translator herein described to meet those re-
quirements should, from the foregoing descrip-
tion, be self evident.

The adaptability and operation of the selector-,

translator herein described in translating signal
impulse sequences of uncertain and varying tim-
ing or periodicity into isochronal signal impulse
trains, the timing or periodicity of which iso-

chronal sequences or trains are in conformity

to a predetermined timing or periodicity; i. e.,
translating from numerical impulse sequences or
trains into other numerical impulse sequences or
trains; will be fully understood, by those skilled
in the art, from the following explanation. X
contacts of relays E, F, G, H, J, K, M, N, O
and P are rearranged as follows. Relay E, 1 X
contact; F, 2 X contacts; G, 3 X contacts; H,
4 X contacts and so on to O which will have 10
X contacts. Conductor group 1, 2, 3, 4, 5 is in-
creased to 10 to accommodate X contacts on
those relays (X, M, N, O and P) having from 6
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to 10 X contacts. The chain of relays Q, Qi to -

V, VI is increased by the addition of 5 pairs of
relays all connected ag shown with respect to
R—RI, etc. and the five additional conductors
from additional contacts are disposed in rela-
tion to these added relays as is shown at {Y and
other Y contacts.

From the foregoing description the operation
of the selector-translator under these conditions
should be fully obvious to any one skilled in the
art.

I claim:

1. In combination, a source of numerical im-
pulse series, a quick acting relay responsive to
each impulse of the series, two slow release relays
operated by the quick acting relay and main-
tained operated during the impulses of a series
of impulses but releasing between impulse series,
a chain of numerical' impulse counting relays,
means including one of said slow release relays for
rendering the counting chain of relays variably
responsive to the impulses of the series by count-
ing the number of impulses therein and to main-
tain such variable responsiveness, a chain of
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impulse distributing relays for timing the trans-
mission of impulses, means operated by the other
slow release relay for energizing all of the relays
of the distributing chain when it is released,
means whereby the distributing chain of relays
when energized maintains the first mentioned
slow release relay operated independent of the
impulses of the series, means including the dis-
tributing relays for thereafter releasing the dis-
tributing relsys sequentially during a time inter-
val less than the interval between impulse series,
meeans controlled by the counting relay chain in
its variably operated conditions for determining
whether a marking or spacing impulse is to be
transmitted by the distributing relays upon their
sequential release at each release independent of
the other releases and, at the termination of the
releese of all the distributing relays, means for
releasing the slow release relay maintained oper-
ated by the distributing chain of relays.

2. In combination, a source of numerical im-
pulse series, a quick acting relay responsive to
each impulse of the series, two slow release relays
operated by the quick acting relay and main-
tained operated during the impulses of a serles
of impulses but releasing between impulse series,
& chain of numerical impulse counting relays,
means including one of said slow release relays
for rendering the counting chain of relays vari-

ably responsive to the impulses of the series by.

counting the number of impulses therein and
to maintain such variable responsivenéss, a chain
of impulse distributing relays for timing the
transmission of impulses, means operated by the
other slow release relay for energizing all of the
relays of the distributing chain when it is re-
leased, means whereby the distributing chain of
relays when energized maintains the first men-
tioned slow release relay operated independent of
the impulses of the series, means including the
slow release relays for sequentially releasing the
slow release relays whereby the second mentioned
slow release relay releases at the termination of
each numerical impulse series and the first men-
tioned slow release relay releases at the termina-
tion of each impulse series transmitted, means
including the distributing relays for thereafter
releasing the distributing relays sequentially dur-
ing a time interval less than the interval between

impulse series, means controlled by the counting -

relay chain in its variably operated conditions
for determining whether a marking or spacing
impulse is to be transmitted by the distributing
relays upon their sequential release at each re-
lease independent of the other releases and, at
the termination of the release of all the dis-
tributing relays, means for releasing the slow re-
lease relay maintained operated by the distribut-
ing chain of relays.

3. In combination, a source of numerical im-
pulse series, a quick acting relay responsive to

each impulse of the series, two slow release relays

operated by the quick acting relay and main-
tained operated during the impulses of a series
of impulses but releasing between impulse series,
a chain of numerical impulse counting relays,
means including said chain of numerical impulse
counting relays and one of said slow release relays

2,130,855

for rendering the counting chain of relays vari-
ably responsive to the impulses of the series by
counting the number of impulses therein and to
maintain such variable responsiveness, a chaln
of impulse distributing relays for timing the
transmission of impulses, means operated by the
other slow release relay for energizing all of the
relays of the distributing chain when it is re-
leased, means whereby the distributing chain of
relays when energized maintains the first men-
tioned slow release relay operated independent
of the impulses of the series, means including the
distributing relays for thereafter releasing the
distributing relays sequentially during a time in-
terval less than the interval between impulse
series, means controlled by the counting relay
chain in its variably operated conditions for de-
termining whether a marking or spacing impulse
is to be transmitted by the distributing relays
upon their sequential release at each release inde-
pendent of the other releases and, at the termina-
tion of the release of all the distributing relays,
means for releasing the slow release relay main-
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tained operated by the distributing chain of re- .

lays.

4. In combination, a source of numerical im-
pulse series, a quick acting relay responsive to
each impulse of the serles, two slow release relays
operated by the quick acting relay and maintained
operated during the impulses of a serles of im-
pulses but releasing between impulse serles, a
chain of numerical impulse counting relays,
means including one of said slow release relays
for rendering the counting chain of relays vari-
ably responsive to the impulses of the series by
counting the number of impulses therein and to
maintain such variable responsiveness, a chain
of impulse distributing relays for timing the
transmission of impulses, means operated by the
other slow release relay for energizing all of the
relays of the distributing chain when it is re-
leased, means whereby the distributing chain of
relays when energized maintains the first men-
tioned slow release relay operated independent
of the impulses of the series, means including the
distributing relays for thereafter releasing the
distributing relays sequentially during a time in-
terval less than the interval between impulse
series, means controlled by the counting relay
chain in its variably operated conditions for de-
termining whether a marking or spacing impulse
is to be transmitted by the distributing relays
upon their sequential release at each release in-
dependent of the other releases, means controlled
by the first relay of the distributing chain where-
by each impulse series controlled by the count-
ing relay chain in its variably operated conditions
is preceded by a spacing impulse and means
controlled by the last relay of the distributing
chain whereby each impulse series controlled by
the counting relay chain in its variably operated
conditions is followed by a marking impulse, and,
at the termination of the release of all the dis-
tributing relays, means for releasing the slow
release relay maintained operated by the dis-
tributing chain of relays.

HARRY R. ALLENSWORTH.
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