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UNITED STATES

PaTEnT OFFICE.

PLINY II. FISK, OF NORTH BRANCH, MINNESOTA.

ELECTRIC-SIGNAL DISTRIBUTER.

SPECLFICATION forming parf of Letters Patent No. 583,039, dated May 25, 1897.

Application filed October 28,1895, Serial No. 567,124,

7o all‘whom it may concern:
Beit known that I, PLINY H? FISK, a citizen

.of the United States,residing at North Branch,

in the county of ChlS?LO'O fmd State of ‘\[mne-
snta, have made certain new and useful Im-
plovements in Electric-Signal Distributers,
of which the following is a 5peclﬁeat10n
The objects of thls invention are twofold:

first, to actuate, by means of a series of elec-
trical impulses conveyed by a single conduct-
ing-wire, a signal or other deviee at any one of
qeveral pomts or stations connected by such
conducting-wireand provided with actuating
devices Wlthout produeing a complete opera-
tion of any other actuating device in the se-
ries than the one deswnated and, second, to
produce, by means of a series of electrical
impulses sent over a single wire conneotlng
several points or stahons, any ore of a series
of distinet results, such as actuating signals
or printing letters or characters 31m111tane-

ously at one or more of the connected stations, -

the operator or sender of the impulses being
at another of the said connected stations. In
the accomplishment of these objects a portion
of the mechanism used in transmitting the
electrical impulses is converted into a receiv-
ing mechanism by the mere reversing of a
numbel of switches. Other sections of the
device are used exclusively for transmitting
the impulses, and still others are used only in
referring the effect of the impulses at the re-
ceiving- statlon to the particular swnal or
other devme to be actuated.

In the accompanying drawings are shown
the details of my invention, and in the follow-
ing specification is described the operations of
the several parts and afterward the opera-
tion of the mechanism as a whole in produe-
ing either of the two general results first men-
’moned

In the accompan;; ing drawings, H' igure 1 is
a partial plan view of bhe pormon of the mech-
anism used interchangeably in sending or re-
ceiving, together with the switches used in
conver t»m(r this section of the device from
Lransmitting to receiving purposes. Figs. 2
and 3 are respectively a side and a rear ele-

- vation of the same portion of the mechanism

50
~Tigs. 6 and 7 are respectively a plan view
"--and a side elevation of the sending-keyboard .

on the cross-sections X X and 4 y of Fig. 1.

(No model.)

and other parts of the exclusively-transmit-
ting portion of the device. Fig. 4 shows an
enlarged view of the pairs of contact- -plates
qhown in position in Fig. 6. Fig. 8 showsin
the lower portion of the sheet a dmommmat-
ical view of the electrical-contact parts of the
portion of the device shown in Fig. 1 with
their connections and in the upper portion
of the sheet a plan view of the exclusively-re-
ceiving section of the device, intended to ac-
complmh the latter of the two general results
mentioned at the beginning of this specifica-
tion, the figure as a Whole exhlbltlno the man-
ner in Whlch the effect of a series of. electrical
impulses may be directed to a specified one
of a series of signals or other devices actuated
by a respective electromagnet. Fig. 5 shows
in el@vation a sectional view of Flg 8 on the
cross-line z 2. Fig. 9 repeats the diagram of
Fig. 8 for the purpose of showing the manner
in Wh1eh the effect of a series of electncal im-
pulses is directed to the first of the two gen-
eral results intended by the device—viz. that
of actuating a designated one of a series of
signals or other actuatm@ devices, each lo-
c_ated at a separate point or station on a line.
It also shows in diagram the operation of the
portion of the device used interchangeably
in sending and receiving the direction of the
local curlen’o from battexy P’ by which this
portion of the mechanism is actudted and of
the local current from battery P?, by which,

in the case of receiving, the effect of the
transmitted impulses is carried to the final
actuating mechanism, and the relays and
switches by means of which the main cur-
rent is brought into relation with the former
of these currents. Fig.10showsin a general
and more or less diagrammatical way the re-
lation of the mechanism at a sending-station
to that at a receiving-station and is designed
chiefly to show the changesin adjustmentin
the interchangeable mechamsm according to
its use for seudlno or receiving purposes.

In detail the devme 00n51sts of a series of .

oscillating arms A’ A® pivoted by a central
shaft A%and extending horizontally in direc-
tion approximately at right angles to each
other. Each of the arms A’ bears an arma-
ture A’ which may be actuated by an elec-
tromagnet AS, the retracting-spring A act-
ing in opposition to the influence of said
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10

electromagnet A% The number of the elec-
tromagnets A’ in the series varies with the
number of signals or devices to be operated,
six being, perhaps, the more usual number.

To the free end of each arm A’ is pivoted
abar It which is adapted to be actunated in a
longitudinal direction by the oscillations of
said arm A'.

Twoblocks ' F?, of insulating material and
having deep longitudinal grooves or slots on
their lower sides, are mounted one on either
side of each bar F*upon metallic supporting-
braces D' D? and adapted to glide easily
thereon. These blocks are provided with
shouldersor projections which areengaged by
an adjustable head F?, attached to the bar F4,
and are thereby drawn forward when the cor-
responding magnet AS is energized. They
are restored to normal position by means of a
series of levers IT', which are pivoted to stand-
ards II* one end being adjustably attached
to the next lower bar It* of the series and the
other end provided with a head II% adapted
to engage blocks F' I* and drive them back-
ward to normal position when the preceding
bar F*! is actuated DLy its corresponding mag-
net AS.  The first pair of blocks F’ E? are re-
stored to normal position by special electro-
magnets B’ E? acting upon two armatures ’
@?, connected by vokes ¢*d* and pins &° d° to
blocks I' 2 Each block E* of the series is
provided with a contact-brush ¢f, having con-
stant electrical contact in any suitable inan-
ner with its corresponding supporting-brace
D?* and extending downward to contact with
a plate €, attached to base A?' beneath.
When block E?is carried forward by head I,
contact-brush e! is carried forward to a sec-
ond contact-plate ¢% adjacent tocontact-plate
e’ To the outward lateral surface of each
block I, except the first in the series, are
attached two contact-plates ¢* ¢3, separated
by a pointed projection e’ of the body of the
insulating - bloek F’, to which they are at-
tached.

On the free end of each arm A? of the se-
riesisloosely mounted a block G, of insulating
material, earrying a contaet-spring G°, which
rests normally against plate €7, attached to
the next succeeding block F' of the series and
just below the insulating projection ¢’ of said
block I, being provisionally engaged thereby.
The position of block G is adjusted by means
of a nut G? on the end of arm A% In certain
cases, as hereinafter deseribed, it may, by rea-
son of its engagement with the projection e’ on
block F', be carried forward on arm A? when
block F'is actuated by its corresponding mag-
net A% In that ease it is restored to its nor-
mal position simultaneously with block I by
means of a spring HY, attached to said block
. The free end of each arin A? constitutes
acontact-point ¢, which lies between two con-
tact-plates «® o’, attached to an oscillating
block B, of insulating material, pivoted at 13
to the base A*or to a standard erected there-
on. Irictional springs a® ¢’ rest against and

583,039

make contact with plates ¢® and «? respec-
tively. - Point ¢ is held normally, by force of
retracting-spring A, against plate ¢?, which
in turn rests against an adjusting contact-
screw 3% inserted in and making electrical
contact with the next succeeding brace D?of
the series. Plate «® is adjusted by means of
a screw a' and should be so placed that the
distancenormally separating it from the point
a' will be considerablylessthan that traversed
by said point ¢’ when it is actuated by mag-
net Af or the retracting-spring A,

To a standard K', made of insulating ma-
terial, is attached a contact-spring I3 which
rests normally against a contact-plate K?, also
attached to standard I'. A block K* is at-
tached to arm 4™ and adapted, when the lat-
ter is actuated, to strike spring Iand drive
it from its contact with plate K% Idesireto
be understood as not limiting myself to the
minutise of these details in every particular.
For instance, if it be found more convenient
in construction to combine blocks T F?in
one, or to place the contact-platesée®cfon the
upper surface of block If? and attach the con-

tact-brushes e*to the brace D% allowing them'

to bear on block If? instead of on base AY, as
shown, or to pivot block B’ to the standard
at A®instead of at the remote point shown,
or to make use of any of the manifestly-nu-
merous possible vibrations from the method
shown of producing the same identical results
in a slightly more econvenient way, I claim
protection in adopting them.

The following electrical connections will
be here noticed for the purpose of deseribing
the swifches employed in this part of the de-
vice: First, a line, consisting of wires 7'"and
%, connecting each plate ¢* with its corre-
sponding magnet A® through contact-plate
I{* and contact-spring % or through switch
V* when it is elosed, as for purposes herein-
after described. Second,alineby wire /' con-
necting plate e® with arm A® said arm A? being
of conducting material throughout. Third,
a line by wire 7 connecting spring «® with
plate é’. Fourth, aline by wires{? {1 connect-
ing spring ¢’ with the next succeeding. bhrace
D?*of the servies. In this line is placed a
switch V7 which when open breaks the line.
Fifth, a provisional path around said switch
Viis afforded by wires % %, which in certain
cases may be joined electrieally at the trans-
mitting-keyboard by the pressure of a key-
lever L/, bringing a conducting-plate L¥ into
contact with a pair of condueting-bars L. T,
to which said wires % £ are attached, as will
be hercinafter more fully described in con-
nection with the transmitting-keyboard.

Before proceeding to describe further de-
tatls it is desirable to show the method of
using,both in sending and receiving electrical
impulses, the mechanism thus far deseribed,
and it will be found that these operations
will be most readily understood by consider-
ing first those that occur in receiving im-
pulses.
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In the case of receiving a series of electrical
impulses the arm #* of switch V' in the path
of the local current generated by battery P’,
Figs. 9 and 10, is thrown to plate #, and the
current proceeds, by wire ¢, switch-arm #,
contact-plate ¢, wire ¢4, to the contact-points
of relay R'. Said relay R'is actunated by the
main current and serves to produce in thelo-
cal current the same order of impulsés as that
occurring in the main current. The local
current passes from the armature-lever of re-
lay R’ by wires #° and {° to the arm of switch
V#, which in receiving is thrown to plate 47,
80 as to pass the current directly via wire (%
to the first supporting-brace D? of the series
before described.

In receiving impulses switches V4 and V?®
are closed, as shown in Fig. 10. The current
then passes through brace D?, contact-brush
e*, plate €%, wire ¥, switch V4, and wire # to
electromagnet A% and thence by wires ¢ {9 to
battery P’ again. This serves to energize
magnet AS, and thus to actuate arm A’ and
bar F*and all connected parts. Blocks I F?
will be drawn forward by head F® and the
contact-brush e will be drawn forward to rest
on plate ¢%. This throws the electrical cur-
rent forward through wire {"* to arm A? thence
by contact-point o', which by the movement
of arm A* will be now in contact with plate
a?, through spring o® and wire 12 to plate €5,
and from thence by wires ¥, switch V*, wire
1%, magnet AS; wires ¢ and { to battery P/, as
at first. Thus magnet AS will remain ener-
gized until a break occurs in the main cur-
rent, and consequently a break in the local
current, which will cause a release of magnet
Arms A’ A? will then begin to return to
normal position under the influence of re-
tractigg-spring A¥., Point ¢’ will immedi-
ately be brought into contact with plate a?,
and the path of the current will be earried
from contact-point o' via plate a?, spring o,
wire 3, switeh V?, (closed, ) wire {14, the second

.supporting-brace D? of the series, the contact-

brush e of the second block F’ of the series,
and thence to the second magnet ASin the

"manner described in the case of the first

magnet A® of the series. Thus when the
current is again renewed the second magnet
AS will be energized and not the first, caus-
ing a movement of the corresponding arms
A" A* and blocks ¥’ F2, If this renewal of
the current be instantaneous, block F' of the
second magnet A’in theseries will be drawn
forward before spring G® of the first magnet
Afreaches its normal position in contact with
plate ¢® of said second block F' and spring G3
will fall on plate ¢* of said second block F';
but if the break in the current be protracted
the spring G® will reach plate ¢ before the
latter is actuated and will remain in contact
therewith, being carried forward by means
of its engagement with projection ¢’ on the
second block F’, as before described. The
same order of movements will be repeated

until each of the magnets ASin the series
has been energized, and as a result each
spring G* of the series will rest finally in
contact with either plate ¢? or ¢® of the next
succeeding block F', aceording as the inter-
vals between the energizing of the two suc-
cessive magnets A’involving those parts have
been short or long. From the final plate C¢
of the series the current from battery P’ is
carried by wire ¥, plate d', brush d*, wire
#*' to magnet E', and from thence it proceeds
by wire * to battery P’ again. This ener-
gizes magnet K’ and causes a restoration of
the first block F' to its normal position, the
current through said magnet E' being finally
broken by the withdrawing of brush d7 from

70

75

8o

plate 2" in connection with the movement of

yoke d?, as before described.

The final effects produced at the receiving-
station by the various combinations of the
springs G2 with the plates ¢® and ¢® will be
explained hereinafter. The use of this por-
tion of the mechanism in sending impulses is
as follows: First, the arm of switch V? is
thrown to plate %, so as to cause the main
current to pass through the contact-points of
relay R* The arm of switch V'is thrown to
plate 7, so as to carry the local current from

_battery P’ through relay-magnet R? and ex-

clude it from the contact-points of relay R'.
This, in effect, reverses the relation of the
local current to the main current from that
which they hold in receiving and causes the
“makes” and ‘‘breaks” in the former to be
transmitted to the latter. Kurthermore, the
arm of switch V8, Fig. 9, is thrown to plate
9, by which the local current is made to pass
through a contact-bar M’ and a contact-
plate M3, which are joined when a transmit-
ting-lever, as I/, is depressed, as will be here-
inatter more fully described. The local cur-
rent from battery P’ now flows through wire
', arm #?, plate ¥, relay-magnet R?, wire ¢,
arm of switch V8, contact-plates 9, wire ¢*,
contact-bar M’ contact-plate MS, wire ¢,
plate 1¥, wire ¥ to supporting-brace D? and
thence to contact-plate €%, as before deseribed.
All the switches of the series V¢ and V@ are
open in transmitting. The current will pro-
ceed from plate €5 through wire 4, plate K2,
spring K3, wire #® to magnet A% and thence by
wires £* and #° to battery P’ in the manner
described in the process for receiving. Mag-
net A’ will be energized and will draw arm
A’ and Dbar F* forward, as before, until the
contact-brush e* passes the plate e’ and until
block K* strikes spring K?and drives it from
contact with plate IX?, thus breaking the cur-
rent energizing magnet A% By the recoil of
arms A’ and A®? before deseribed, contact
point a’ will immediately be thrown against
plate a® and out of contact with plate o,
thus entirely excluding the current from the
former magnet A%,  Arm A?will continueits
return movement after point ¢’ has reached
plate ¢?, the latter being pushed onward by
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said point ¢’ until said plate «® strikes the
end of the contact stop-pin B3, which will
arrest the further progress of arm A2

The provisional path from plate «? via
plate ¢, wire £, bars L' L™, wires * and ¢4,
will admit the current to the second conduet-
ing-brace D? of the series the instant point
o' strikes plate a? in all cases where said pro-
visional path is closed by means of the pres-
ence of a conducting-plate L¥, on the trans-
mitting -lever L' depressed, having contact
with the respective pair of conducting-bars
L L%, as before mentioned; butin the cases
where such conducting-plate L% is lacking to
join a pair of said conducting-bars L' LM
electrically when the corresponding trans-
mitting-lever is depressed the current cannot
reach the next brace D? until arm A? has
completed its return movement and plate o?
is brought in contact with the stop-screw B3,
which has contact with said brace D% ' From
the second supporting-brace D? the current
will reach the originating-battery through
the second magnet A°® in the manner de-
scribed in connection with the process of re-
celving impulses, and the break in the local
current will end.

In the first of the above cases there will be
avery slight breakin thelocal current merely
while point @’ is passing from plate a®to a?,
while in the latter cases there will be a rela-
tivelylong one. These impulses and breaks
will be imparted to the main line by means
of the relay R? and will tend to actuate all
instruments on the line that are arranged in
the manner described for receiving impulses.
The arrangement of the various switches and
other parts involved in the interchangeable
use of this portion of the device is shown
diagramatically in Fig. 10, where the adapta-
tion of an instrument for use in transmitting
impulses is shown at the left of the figure
and the adaptation of another instrument for
use in receiving impulses at a different sta-
tion is shown at the right.

The transmitting-keyboard consists of a
series of levers I/, of insulating material,
mounted pivotally upon a shaft which is sup-
ported by standards 17, attached to any suit-
able base L%. Levers L' are held normally
upward by means of a series of springs I°
and are each provided with a press-button L,
bearing some designated letter or character,
The upward motion of each of the levers L’
is limited by a cross-bar L° mounted above
their free ends.

Running transversely beneath the forward
portions of levers L are a series of bars L®
LY, of conducting material, arranged in pairs
and mounted on vertical rods L%, rising from
the base I of the keyboard. Thesebarsare
held normally upward by spiral springs sur-
rounding rods L%, and their upward move-
ment is limited by nuts screwed to the tops
of rods L, The number of pairs of bars in
the series should equal the number of pairs
of magnets A® used. A series of small con-

583,039

ducting-plates L* are attached to the lower
margins of the key-levers I’ in such a posi-
tion that when any key-lever is depressed
each plate L% will strike the upper margins
of a pair of bars L* L" and will join them
electrieally. The members of each pair of
bars 1. L" in the series are joined, rvespec-
tively, by aconducting-wire #* to the contact-
points of one of the switches +7% before de-
scribed. Two levers M3 one on either side
of the keyboard, are pivoted to a transverse
rod M', mounted on supports M? and are held
normally upward by a spring M* beneath. A
contact-plate M? attached to one of thelevers
M?, is held normally against a contact-pin M¢,
depending from any suitable support, by the
tension of said spring M*% A cross-bar M7, of
conducting material, attached to the ends of
levers M3, extends beneath the levers L' in
such a position that the depression of any
lever I will strike it and carry it downward
till it strikes a contact-pin M?, mounted on
an arm attached to standard M2 By thisar-
rangement the depression of any key-lever
L' will break the contact between plate M?
and contact-pin M® and will cause a contact
of ceross-bar M7 with contact-pin M8, which
latter are joined, respectively, by conducting-
wires %74 to the contact-plates t* {7 of switch
V5, and thus by this confact a provisional
path will be formed for the local current
around said switch V8 as before described.

The effect of the contact of one of the con-
ducting-plates L% with a pair of the conduct-
ing-bars L L' is, as has been shown, to pro-
duce a minimum break in the local current
by admitting it immediately from a contact-
plate o? to a magnet A¢, and by consequence
in the main current also, while the absence
of any plate L¥ tends to cause a longer break
in these currents.

By omitting one or more of the plates L™
from each of the key-levers L' except one
and by varying the positions of those used the
order of the long and short impulses may be
varied for each of said key-levers, as will
readily appear, the number of possible varia-
tions having a fixed relation to the number of
pairs of conducting-bars L* L!* in the series.

Another method of imparting long and
short breaks to the main current is shownin
Figs. 6 and 7. For this process a bent lever
L7 is placed beneath the forward ends of the
key-levers L’ and pivoted to standards L3812,
To a vertical extension L' of one end of bar
L7 is attached a bar L', which is drawn by a
retracting-spring L', causing an upward tend-
ency of the bar L7 toward the key-levers I.".
At a point L* on bar I.''is pivoted the end of
a contact-lever L% which is fulerumed to a
standard LY. Lever L! bears a contact-brush
L®,which is adapted to sweep over a segment
L% of conducting material when lever L1 is
actuated. This will evidently occur by the
depression of any key-lever I/ in the series.

IFrom the inner margin of segment L* are
cutb sections of uniform width and at uniform
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intervals, corresponding in number to the
. pairs of conducting-bars L L% The gaps or

slots thus made in segment L* are partially
filled by contact-plates L*, the remaining un-
filled portion of each gap being chiefly on one
side of these plates. Each of the plates IL®
is eleectrically connected by wires % with one
of the conducting-bars L*, while each of
the bars L' is similarly connected with the
segment L, from which the plates L are
normally insulated. A movable segment L
of conducting material is pivoted also at L7,
bearing two shoulders-L* L*, against which
the end of lever L'® is adapted to strike when
actuated as described. Segment L' is held

normally by lever L' against a contact-plate

L®,which has electrical connection with seg-
ment L*, but is driven from its contact there-
with by the striking of lever L' against shoul-
der I* when said lever L reaches the end
of its forward movement. Segment LY and
lever 1.8 are insulated from each other at the
pivot L'" and are connected with the main
line in opposite directions. When segment

- LY is in contact with plate L® and brush L*

is in contact with segment L%, the main line

-~ will be continuous through segment L, plate
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L%, segment 12, brush L*, and lever L, Tt
will also be continuous when brush L is in
contact with a plate L* provided the con-
dueting-bar L, to which that plateis joined,
is electrically connected with its correspond-
ing bar L™ by means of one of the plates L%,
as before described. Inthislattercasethere
would be but a slight breakin the main cur-
rent as the brush L* passed over the narrow
space between the plate L and segment L,
while in cases where the plate 1.2 is not in
electrical connection with segment 12! DLy
means of such plate L* joining the corre-
sponding conducting-bars L¥ L the current
will be broken while the brush L* is passing
over the entire gap in segment L* contain-
ing the plate L*® designated. Thus by the
depression of a key-lever carrying downward
bar L7 lever L' will be actuated, carrying
brush L? over segment L and each of the
small contact-plates L, with the result of
producing a short break in the current when
a plate I.* is crossed having electrical con-
nection with segment L2, and a longer break
when a plate 1. is crossed having no such
connection, these variations depending on
the presence or absence of the plates L* on
the key-lever depressed the same as in the
process first deseribed. At the limit of its
advance movement lever L' will strike shoul-
der I* of the segment L*, driving the seg-
ment from its contact with plate L, thus

-causing an interruption of the main current

while lever L' is being restored to its nor-
mal position by actlion of spring L.'2,

The portion of the mechanism required ex-
clusively at the receiving-station includes a
second local battery P? the contact-springs
G3, and contact-plates ¢* €5, before deseribed,
the signals or other devices to be operated,

and certain related parts which will now he
described.

The first of the series of sliding blocks F’
is provided with a contact-brush b’ similar to
the brushes ¢f, attached to block F? before
described. This brush rests normally on a
contact-plate 0%, and is adapted to be carried
with the movement of block F' to a second
contact-plate b

Two commutator-brushes d7 d® are attached

to the yokes d® d*, respectively, resting nor-
mally on false plates d° d and adapted to
be drawn forward in connection with blocks
F' F?and yokes d® d* to rest on contact-plates
d' d®?, respectively, and to be returned to
plates d* d*® by the action of magnets E' and
K% Plate b? is connected by wire £ to the
arm of a switch V*, Fig. 9, one contact-plate
2 of which is conneeted by wire £** with con-
tact-plate M® of the keyboard, the other con-
tact-plate 6 being connected by wire £ with
the contact-pin M°, before described, and by
wire t* with plate d?. By this means there
is direct electrical connection made between
plates b* and d? when the arm of switch V?
rests on contact-plate 7%, and when it rests
on plate #** the connection may be continued
through wires # # when plate M3 and pin M*
of the transmitting mechanism are in con-
tact—i1. e., when no key-lever is depressed.
A special sliding bloek F?is actuated in con-
nection with the last blocks F' B3 of the series,
but so as to be restored to its normal position
by the return of the corresponding head F®
instead of by the cross-lever H3 which restores
said blocks F' F=.
. To block F% is attached a contact-brush €7,
resting normally on a false plate and adapted
to be carried by the movement of block T to
contact with a conducting-plate €%, remaining
in contact therewith only while the corre-
sponding magnet A®is energized and the head
E?® is actuated.

When the first magnet AS of the series is
energized and the first blocks F’ F? and con-
nected parts are actuated, brush O’ and et
will be carried to contact-plates b% and ¢ re-
spectively, and brushes d' d® will be carried
to contact with plates d!! d®® respectively.
A path will then be opened for the current
from battery P? by wire %, first supporting
brace D’ in the series, brush ', plate b3, wire
1%, to the first spring G* of the series.

One of the first plates e? €3 of the series is
connected by wire {¥® or ', respectively, to
the second spring G?, one of the second plates
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e? ¢® is similarly connected with the third

spring G* and so on, the last plate €? or &
‘being connected with brush ¢ of block F°.
If the current be not interrupted between
plate U and brush ¢, it will, when the latter
is in eontact with plate ¢, proceed thence by
wire £ to the actuating-magnet of signal T,
which it will energize, passing through wire
0 to plate d'' and thence by brush d7, wire
', magnet E', and wire ¢ to battery P? again,
energizing magnet E', which will restore
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brush d, block F'; and brush 0’ to their nor-
mal positions. I have shown that a short
interval of Lreak in the main current will
cause a spring G* to fall on a plate ¢°, and a
longer break will cause it to fall on a plate %,
and also that either plate ¢ or ¢®* may be con-
nected with the next succeeding spring G2
It will plainly appear that any designated
order of connecting these plates will require
a corresponding order of impulses to carry
the local current from battery IP? through the
entire series of plates and actuate the signal
T. Tor instance, let plate e* of the third
block I’ be connected with the next spring
G® by wire #'8, while plates ¢ of the second,
fourth, and all succeeding blocks I are so
connected by wires 7. Then if a series of
impulses be received in which the second in-
terval of break is short and the first, third,
and all suceeeding intervals are long the first
spring G? of the series will drop on plate ¢°,
the second on plate ¢*, the third and all sue-
ceeding ones on plates ¢%, and thus a path
will be opened for the current to signal T,
while any other order of intervals would
cause the spring G® to drop so as to break
the path at some point. Thus by using a
special arrangement of connections for the
plates ¢? ¢® for each station on the line one
particular order of impulses will actuate the
signal at one station, and only one, which is
one of the objects sought to be accomplished
by my invention. After magnet E' has been
energized and brush V' restored to plate 02
the current will proceed by wire 3, through
the arm of switeh V* contact-plate 7%, wire
2 contact-plate d'® brush d8, wire ¥, clec-
tromagnet E? wires 2% #%, to battery % ener-
gizing magnet K? and causing it to restore
block F? to its normal position. In trans-
mitting it is necessary to prevent the ener-
gizing of magnet E? till the depressed key-
fever I is restored, breaking the current
from battery P’ at M7MS, lest there should be
arepetition of thesignal transmitted. Thisis
accomplished by throwing the arm of switch
V910 contact-plate 2, from which the current
may proceed by wire  to plate M® and con-
tact-pin MY when the two latter are in con-
tact—1. e., when the key-lever L. is restored
to normal position—thence by wire ¥, plate
#8 and wire *, as before. This withholds
the current from magnet E? till the depressed
key-leveris released by the operator, thercby
preventing a restoration of the first bloek Ir?
to normal position and in consequence a re-
peated energizing of the magnets A with a
single depression of a key-lever.

The mechanism for actuating any one of a
series of signals or other devices simultane-
ously at one or more receiving-stations, which
isthesecond of the described objectsof thisin-
vention, consists of a series of electromagnets
N% Figs. Sand 5, which, by means of connect-
ing-bars N% impart a slight rotary motion to
horizontal shaft N’, suitably mounted on
standards inserted in the base beneath. To

each shaft N’ is rigidly attached one or more
drivers N*, of insulating material, which en-
gage a series of movable contact-plates N
by means of slots on the lower margins of the
latter. By means of these drivers the plates
Nt are carried forward and baclkward by the
oscillations of shafts N'. One end of each
sliding plate N in the series rests continu-
ally on an initial contact-plate N while the
other end rests on a terminal plate N¥and is
carried to a second terminal plate N'¢ when
actuated by the corresponding driver N+

In the case under consideration each con-
tact-plate ¢® of the series before described
is connected by wire 7 with the next suc-
ceeding contact-spring G3, while each of the
corresponding plates ¢* is connected, respec-
tively, with the initial contact-plates N> by
wires ¢'%.  Thus when a spring G? falls upon
a plate ¢* the current is carried direetly to
the next spring G but when a spring G°
falls on a plate € the current will be carried
to the corresponding initial plate N°, and
thenee by sliding plate N to the first.termi-
nal plate N, from which it will proceed by
wire 7%, magnet N?, wires ™ %' to battery
P2 This will energize magnet N? and cause
it to actuate driver N*and carrysliding plate
N forward to the second terminal plate N
by which means the current will be inter-
rupted through magnet N* and carried by
wires # and {'" to the next contact-spring
G?® By this means in any case when aspring
G? falls on a plate ¢* the corresponding mag-
net N? will be energized and its connected
parts actuated, and in cvery case the current
will finally reach the brush ¢7 of block I
A second series of sliding plates N'% similar
to plates N and similarly actuated are ar-
ranged in the following order—viz., one slid-
ing plate for the first shaft N’ in the series,
two for the second, four for the third, and so
on, each shaft N’ having double the number
of plates of the precedingone. Ifach of these
sliding plates N7 rests upon an initial con-
tact-plate N and is adapted to be carried
forward to rest upon the initial contact-plate
N'$ of a sliding plate N corresponding to
the next shaft N’ of the series. EKach termi-
nal plate is electrically joined to an initial
plate N8 of the next advanced set of such
plates, to which no sliding plate N'"is car-
ried from the previous set. All the sliding
plates of any set are actuated simultane-
ously when the shaft N’ corresponding there-
to is oscillated. It will readily be discovered
that for any position of thesliding plates N
there is one path from the first initial plate
N to the last set of plates N, and only one,
and for every variation made in the arrange-
ment of those plates by the operations of one
or more of the shafts N' a different path is
openecd, the number of the final emerging
paths indicated by the wires {* being equal
to that power of two denoted by the number
of shafts N’ in the series.

In each of the emerging paths ¢ is located
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an electromagnel N, designed to actuate a
signal or any special device. When brush ¢’
is carried into contact with plate €5, the cur-
rent proceeds by wire ¥ to the first initial
plate N8, thence by one of the paths de-
seribed through plates N7 N N¥ to one of
the final plates NS, and from that by the cor-
responding wire £** and magnet N¥to wire {%,
whence it reaches battery P? in the manner
already described in connection with the ac-
tuating of single signals. This energizes the
magnet N® in the particular path opened and
causes it to actnate mechanism for printing
a character or producing a signal or other
special effect, as desired. The corresponding
magnet N, will be energized at each receiv-
ing-station on the line and the corresponding
effect produced ateach of such stationssimul-

taneously.

Shafts N’ are restored to normal position by
means of a bar N7, which is actuated longi-
tudinally in connection with the mechanism
operated by the magnets N**in a manner not

“here shown.

Pins N? -inserted on bar N7 are brought
. ; 2 . 2 b=}
against arms N which are attached to shaft

N, and restore said shafts to their normal

position.

Having thus described my invention, what
I claim as new is—

1. A series of levers actuated by electro-
magnets and provided with contact-points,
a laterally - movable block having contact-
plates in proximity to the contact-point of
said lever and adapted to alternately connect
electrically therewith by the lateral move-
ment of said block, blocks slidable upon said
levers and having spring-contact plates at-
tached thereto, a series of slidable blocks
upon fixed guides having contact-plates sep-
arated by an inclined stop against which said
spring-contact rests, and electrical connec-
tions, whereby when said levers are actuated,
its contact-points will close a circuit through
one of the contact-plates on said laterally-
movable blocks, and hold it elosed so long as
the electric current is maintained through
the electromagnets which operate said levers,
and the contact-points of said levers be re-
turned to their normal positions into elec-
trical connection with the othercontact-plates
of said laterally-movable block when the cur-
rent is broken through said magnets, and
whereby also a ecurrent shall be thrown
through a second magnet to close a circuit

“through the contact-plates upon said slidable

blocks when they are brought into predeter-
mined positions before the contact- points
upon said levers avre returned to their normal
positions, substantially as and for the pur-
pose set forth.

2. In anelectric-signal distributer, a series
of bent levers actuated by electromagnets
and retracting-springs and with sliding bars
of insulating material actuated in connection
with and during the advance movement only

of said levers, a series of contact-plates con- !

nected to adjustable pivoted blocks and
adapted to divert the electric current which
energizes said electromagnets, an insulating
contact device attached rigidly to each of
said levers and adapted to move between and
make contact with two insulated contact-
plates, said contact device being separated
from said contact-plates by a distance less
than that covered by said contact device in
returning to its normal position under the
influence of its corresponding contracting-
spring, one of said contact-plates having pro-
visional electric connection with the magnet
actnating the lever corresponding thereto,
and the other contact-plate similarly con-
nected to the next advanced magnet of the
series and adapted to rest in its normal posi-
tion against a confact-stop, said stop having
a constant electrical connection with said ad-
vanced magnet, whereby an electric current
reaching said contact device during the ad-
vance movement thereof may be carried to
said advance magnet, causing the action of
said advance magnet before the return of said
confact device to its normal position, or such
transfer of said electric current to said ad-
vance magnet may be delayed optionally un-
til the full return of said contact device shall
cause said second contact-plate to make elec-
trical connection with said contact-stop, sub-
stantially as described and for the purpose
set forth.

3. In an electrie-signal distributer, a series
of levers actuated by electromagnets and re-
tracting - springs, sliding bars of insulating
malerial actuated in connection therewith,
contact-plates adapted to divert the electric
current energizing said electromagnets, an
insulated contact device rigidly attached to
said lever and adapted to move between and
make contaet with two insulated contact-
plates attached to an oscillatable block, one
of said attached plates having a provisional
electrical connection with the next advanced
electromagnet of the series, a contact-stop
having electrical contact with said attached
plate when said attached plate is in normal

position, and having constant electrical con-

tact with said advance magnet, a block of in-
sulating material carrying a contact-plate, a
contact device mounted loosely upon the free
ends of said levers and adapted when said
lever is actuated to move in a direction ap-
proximately at right angles to the direction
of movement of the next advance sliding bar
of the series, and two contact-plates mounted

rigidly upon the lateral surface of each of-

said sliding bars, except the first of the series,
said contact-plates being separated from each
other by a narrow insulating projection and
said sliding bar being so placed normally that
said contact deviece of the preceding lever
shall rest normally against the first of said
contact-plates and immediately in front of
theinsulating projection being engaged there-
by; whereby when the current is carried to
any of the actuating-magnets of the series
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from the contact device of the last preceding
lever of the series when said lever begins
its return movement toward its normal po-
sition, said actuating-magnet will cause said
sliding bar to advance before said contact
device upon saidinsulating-block hasreached
its normal position beneath said insulating
projection and in contact with said first con-
tact-plate attached to said sliding bar, with
the result of bringing said contact device at
its full return to its normal position into con-
tact with the second of said contact-plates at-
tached to said sliding bar to cause said con-
tact device to rest optionally upon the first
or second of the contact-plates upon said
sliding bar according as the magnet actuat-
ing said sliding bar is energized at the begin-
ning or at the close of the return movement
of the last preceding lever of the series, and
thereby producing a selective path for an
electric current through the several contact
devices of the series, and the corresponding
and alternative contact-plates of the sliding
bars, substantially as described and for the
purpose set forth.

4, In an electric-signal distributer, a series
of bentleversactuated by electromagnets and
retracting-springsand with sliding bars of in-
sulating material actuated in connection with
and during the advance movement only of
said levers, a series of insulating-blocks car-
rying a contact device and loosely mounted
upon the free ends of said levers, a series of
restoring-levers actuated in connection with
said electrically-actuated levers, whereby the
forward movement of each of said electrically-
actuated levers shall operate to restore to
their normal position both the insulawed bloek
mounted thereon, and the next su.ceeding
sliding block of the series, the first sliding
bar being restored to its normal position by
a special magnet, substantially as deseribed
and for the purpose set forth.

5. In an electrical - signal distributer, a
mechanism whereby each of a series of pri-
mary electric contact-points is brought into
contact with either of two corresponding in-
sulated alternate contact-points; a series of
adjusting electromagnets connected respec-
tively with the like number of each set of
said corresponding contact-points by an elec-
trical conduector, each magnet being adapted
when energized to actuate an oseillating bar,
a series of movable contact-plates engaged
by each of said oscillating bars, each movable
contact-plate conneeting normally an initial
contact-plate with one of two corresponding
terminal contact-plates and adapted to be
moved by said oscillating barso as to connect
the sameinitial contact-plate with the second
of said corresponding terminal contact-plates,
whereby each terminal contact-plate being
electrically connected with a respective ini-
tial contact-plate of the next succeeding se-
ries of movable plates and thus doubling the
number of contact-plates in any series over
that of the last preceding series, and an elec-

tric eurrent entering the initial contact-plate
of the first series may be madeto enter either
of two initial plates of the second series, any
of four initial plates of the third series, any
of eightinitial platesof the fourth series, and
so0 on in the same ratio for any number of se-
ries so erected, with the result of bringing
said eleetric eurrent to any desired one of a
series of actuating - electromagnets corre-
sponding to the number of terminal contact-
plates in the last or highest of said series of
such contact-plates, according to the order in
which said adjusting-magnets may be ener-
gized, this in tarn depending upon the order
in which the said primary contact-points may
be connected with the corresponding alter-
nate contact-points, and with the further re-
sult of energizing such actuating-magnet for
the purpose of operating a signal or printing
a character, substantially as described and
for the purpose set forth.

6. In an electrical distributer, a series of
levers actuating magnets and retracting-
springs, sliding bars of insulating material
actuated in connection therewith, an insu-
lated contact device attached rigidly to each
of said levers, and contact-plates each at-
tached to an oscillating block and adapted to
make contact with a corresponding contact
device when the latter begins its retrograde
movement, a keyboard consisting of a series
of insulated key-levers held normally upward
by springs, said levers having insulated con-
tact-plates soplaced that when any key-lever
is depressed, each of said key-lever contact-
plateselectrically joins the two members of a
series of pairs of spring-supported contact-
plates, one of the members of each pair of
said spring-supported contact-plates having
electrical connection respectively with one of
the said contact-plates attached to an oscil-
lating block, and the other member of each
pair of said spring-supported contact-plates
having electrical connection with the actuat-
ing-magnet next in series above the one by
which said attached contact-plate is actu-
ated, whereby any desired combination of
said attached contact-plates with their corre-
sponding advanced magnets may be effected

by depressing the key-lever having the cor-

respondingly - arranged insulated contact-
plates, with the result of energizing each of
said advance magnets at the moment the re-
spective preceding electrically-actuated lever
beginsits return movement, and with the fur-
therresultof producing a comparatively short
interruption of the local electrie current en-
ergizing said series of actuating-magnets, said
interruptions being communicated by a relay
with a main line,whereby similarly-construct-
ed instruments at distinct points on said main
line may be caused to produce synchronously
the same movements as the corresponding
parts of the transmitting instrument, sub-
stantially as described and for the purposeset
forth. :

7. In an electrical distributer, a segmental
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contact-plate connected with said main line
on oneside of aswitch, and having radiating
slots partially filled with insulated contact-
plates, a lever bearing a commutator con-
nected on the opposite side of said switch with
the main line, and adapted to move over said
segmental contact-plate and said radiating
slots and insulated contact-plates, a series of
spring-supported key-levers havinginsulated
contact-plates adapted when the key-leveris

depressed to electrically join the two members -

of a series of pairs of spring-supported con-
tact-plates, one member of each of such pairs
of contact-plates being electrically connected
with said segmental contact-plate, and the
other member being connected respectively
with one of said contact-plates in the slots of
said segment, a rod beneath the ends of said
key-levers and connected to said commuta-
tor-lever, whereby when any of said key-le-
vers are depressed said commutator-lever
will be carried across said slots and the con-
tact-plates therein, and the contact-plates of
said key-levers will join said spring-sup-

ported contact-plates, with the result that
when said commutator crosses a slot in said
segmental plate containing a contact-plate
havingelectrical connection with the segment
through said spring-supported contact-plates
and said key-lever contact-plates, the inter-
ruption of the main current will be a short
one, but when said commutator crosses a slot
having a contact-plate having no electrical
connection with the main segmental plate,
the interruption will be more protracted,
whereby the order of longer or shorter inter-
ruptions will vary according to the arrange-
ment of contact-plates upon the different key-
levers depressed, substantially as deseribed
and for the purpose set forth.

In testimony whereof I have hereunto set
my hand in the presence of two subscribing
witnesses.

PLINY H. FISK.

Witnesses:
C. N. WOODWARD,
- A. C. Voak.
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