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To all, vom it ma concern: 
Beit known that we, FELIX BENEDICT 

citizens of the United States, and residents of 
New York, in the county of New York and 
State of New York, have invented certain 
new and useful Improvements in Electric Sig 
naling Apparatus, (Case No. 30,) of which 
the following is a specification. 
This invention relatesto electrical signal 

ing generally, and more particularly to the co 
operation of apparatus ata receiving-station 
which is controlled from a sending-station by 
a transmitter adapted to transmittwo ormore 
separately variable signals at each transmis 
SOI) 

In the drawings, to which reference ishere 
by made, Figure l is a plan, and Fig. 2 an ele 
vation, partly in section, of a type of trans 
mitter adapted to the coöperation described. 
Fig. 3 is a plan, and Fig. 4 an elevation, of a 
type of the controlled apparatus at the re 
ceiving-station. 

It is to be understood that although a sin 
gle distanti station is shown any number may 
be connected with one receiving-station, 
eitherin series ormultiple orin combinations 
of these arrangements. 
The transmitter may be of any suitable va 

riety, the one described beingtypical only, and 
comprising the following elements, (shown in 
Figs. 1 and 2:) Ashaft 18, suitablymounted 
in bearings 27 and 28, carries a head 24, end 
ing in sleeve 13, within which a rod-arm L 
may be pushed in and out. This arm ends 
in a spring-point M, of sufficient length to 
touch raised plateN, which is insulated from 
the dial. Rigidly fixed to the shaft 18 is the 
star-wheel R', carrying extension Hand en 
gaging with spring-click D', mounted on pin 
30, fixed to ratchet-wheel G'. This wheelis 
loose upon the bushing26, whichisfixed to the 
shaft. The ratchet Gº coöperates with click 
Band spring 15 on armature 16 and with en 
gaging pawl E' and its springE, mounted on 
stud. 25, and the coöperation of the parts is 
such that the rotation of the arm may take 
place in either direction by hand by means 
of knobIM, and whenrotated in one direction 
the wheel Gwill be held by the clicks, sothat 
it does not move with the shaft, whereas 
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When the wheel is rotated step by step by the 
armature the armis carried along. The dial 
ismarked offincolumns of spaces or suitable 
indications. Magnet A attracts armature 16, 
pivoted on insulated post 23, and by gravity 
of knob E' or stress of spring 5 the armature 
normally causes its contact 22 to touch con 
tact 3, mounted on aspring fixed to insulated 
stud S. The parts are inclosed in case 9, and 
the line connections are by way of insulated 
posts 1 and 2 to lines 10 and 11. 
The operation of the transmitter is as fol 

lows: The pointer having been set over some 
indication and the circuit at anypoint in the 
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line being closed to a distant station, the cur 
rent entersby post 1 to magnet A, branch 20, 
armature - screw 21, armature - contact 22, 
spring 3, line 7, branch 6, binding-post 2, and 
out to line again. VVhile flowing the attrac 
tion of the magnet breaks the contact at 3 
and 22, and a breakis registered at the dis 
tant station, and as the armature fallsback 
the click B causes wheel G, and hence the 
pointer, to Innove ome step, and the circuit will 
also be again completed at 3 and 22. This 
operation continues until the extension Hon 
wheel R'has been rotated enough to causeit 
to touchspring 3, after which a closed-circuit 
pause will occur, because, although 22 has 
been carried away from the normal position 
of contact with spring 3, this spring has fol 
lowed the armature-contact 22, being pushed 
by the extension H. This condition contin 
ues until a break occurs elsewhere. In the 
organization of receiver as here typified this 
break will be caused at the receiving-station, 
whereupon the armature will fall back and 
in its usual manner Will impel the wheel G 
one step, and thus free the spring 3 as ex 
tension H passes beyond it. The relative 
adjustments of the retractile spring and of . 
the spring 3 are such that the former will 
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cause the wheel driven by it to overcome the 
pressure of the latter Whenactingthrough the 
wheel and its extension H. O It is of course 
important that the adjustment of these parts 
shall be such that the forces tending to con 
tinue the rotation of the wheel shall not be 
neutralized by a tendency of the extension H 
to block this rotation. The parts are easily 
so adjusted that the arc traversed by the op 
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erative end of extension H during each step 
of the wheel will belarge enough to cause its 
position of rest at the end of the step which 
brings it into contact with the terminal 3 to 
be such that thearm willhave passedbeyond 
the point at whichit can neutralize thisback 
ward motion of the armature. Theresultant 
of the forces tending to retract the armature 
if expressed by a line indicating their direc 
tion may be opposed by the eXtension H, so 
that unless this were compressible it Would 
block the armature retraction, or the axis of 
resistance of this eXtension may make a 
smaller ora larger angle With that line, ac 
cording to the relative adjustments and cen 
ters of motion of the extension and of the ar 
mature and of the yieldingspring-support to 
the contact 3. In practice it isvery simple 
to get the relative adjustments of the degrees 
of motion and of powerand'resistance of the 
various parts, sothat averyslight retractile 
force willsuffice to cause the motion of the 
wheelto continue after the break has been 
produced at the sending-station. Thus the 
stepby-step motionwill continue untilin the 
course of the further rotation the pin Mon 
the pointer willhave been carried into con 
tact with the plate N, which is insulated 
everywhere excepting at its connection to 
branch 14, and thus to the outgoing circuit 
by line 6. 
The incoming circuit, after leaving the 

magnet, is connected by branch 19 with a 
metal of the movement-frame, and through 
this with pointer MI, and hence when this con 
tacts with MI the circuit is as follows: mag 
net A, branch 19, movement-armL, pointer 
contact MI, plate N, branch 14 6, post 2, and 
out toline, and this condition continues and 
in the type of transmitter shown marks the 
end of a signal transmission. 
The plate Misso shaped and placed with 

reference to the indications in each column 
of the dial that, talking any columnaszero or 
normal, an additional column (and hence step 
of the wheel, there being as many steps as 
columns ormultiples of the same) will have 
tobe passed' Over foreach indication from the 
top of the column. For instance, the pointer 
is shown at the topmost indication in a col 
umn. Then if after the pause due to inter 
ference of Hand3 foursteps would have been 
required to bring the pointer in contact with 
the outer end of N' it would take seven steps 
tobring it in contact with the inner end of 
Nif the pointerhad been at rest on a fourth 
indication in its column insteadiofonthe first. 
The transmitter just described thustrans 

mits two series of current differentiations, 
and these may be used to control apparatus 
atanotherstation, and one form of such ap 
paratus will nowbe described. This consists 
of two progressive movements, herein shown 
as step-by-step wheels, the first of which 
comprises Wheel 48on shaft 57, and, coöper 
ating in a well-known way with parts 4746 
and the pawl carried by armature 49 and re 
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tracted by spring 45 and movingaround pivot 
44, causes the wheelto rotate, and with it the 
dial 50, indications of which are arranged in 
columns and in general would be so placed 
asto indicate correspondingindicationsto the 
transmitter, it being understood that the dial 
may be arranged to indicate in thesame or 
in a reverse direction. The parts being in 
their normal position of rest, then if the 
transmitter has been set at some arbitrary 
signaland the circuit is closed by key 37 at 
the receiving-station then for every impulse 
before the closure (in the transmitter) be 
tween Hand 3 a corresponding impulse vill 
be given by magnet 38 of the receiving-sta 
tion. It will be remembered that after the 
closure between H and 3 the transmitterre 
mains at restuntila break occurssomewhere 
in line, and this break will be given by the 
operator manually by means of key 37 or 34, 
or, according to the ultimate object of the 
mechanism, it may be given automaticallyas 
follows: The first attraction by magnet 38 
freed verge 42 of the spring-impelled clock 
train 32 5841, and thistrainisso timed that, 
either uninterruptedlyor interruptedat each 
retraction of the armature extension, it will 
runa length of time at leastas greatasthat 
required to transmit the maximum number 
of impulses in the first part of the transmis 
sion, and then the wheel 32 villbringits pin 
31 in position to rock arm 33, so that the 
switch-key 34 will leave the contact of the 
first branch 40 and willalso close the contact 
of second branch 35, and this switching will 
bring magnet 55 in circuit, and then the sec 
ond step-by-step movement will be operated 
as many steps as the transmitter produces 
between the pause due to contact of Hand 3 
and the final pause due to contact between 
MI and N. 

It will be seen thatbythe organization de 
scribed the first movementatthe receiving 
station is directly controlled by the first part 
of the signal transmitted, while the second 
part of the signal operates the second move 
ment of the receiving apparatts. 
shown, the onlylocaleffect of these progress 
ive movements was that the first one rotated 
the dial in such fashion asto bringits col 
umns successivelyinto a givenposition, and 
the second movement moved a pointer 51, so 
that the properone of the several indications 
in the selected column canbe designated by 
the pointer of the second movementi, butwe 
do not intend to confine ourselvesto merely 
such visual indications, but Wish to “cover, 
broadly, the apparatus when adaptedandor 
ganized assuggested, no matter what itsulti 
mate function, Whetheritbe a finality, such 
as the indication of a signal directly, oran 
intermediate step, such as causing the signal 
tobe printedor indicated onsome otherre 
cording apparatus, or for any other purpose. 
Veclaim- M 

1. At a sending-station, a transmitter or 
ganized to transmittwo separate variablesig 

75 

9o 

CO 

1 o 5 

O 

Asherein 
15 

I25 

13o 

---- asi T 



I C 

2C) 

573,592 3 

nals at one transmission, and at a receiving 
station an apparatus comprising two pro 
gressively-moving elements, each controlled 
by a magnet the firstmagnet being controlled 
by the first part of the transmission, and the 
second magnet by the second part. 

2. At a sending-station, a transmitter or 
ganized to transmit two separate variable sig 
mals at one transmission and at a receiving 
station an apparatus comprising two pro 
gressively-moving elements each controlled 
by a magnet, the firstmagnet being controlled 
by the first part of the transmission and the 
second magnet by the second part, together 
With a time-movement, acting to control the 
secondi element. 

3. At a sending-station, a transmitter or 
ganized to transmittwo separate variable sig 
nals at one transmission and at a receiving 
station an apparatus comprising two step-by 
step Wheels, each controlled by a magnet, the 
first magnet being controlled by the first part 
of the transmission and the second by the 
second part, 

4. At a sending-station, a transmitter or 
ganized to transmit more than one series of 
impulses at each transmission, and at a re 
ceiving-station apparatus comprising a sep 
arate moving part and a separate magnet for 
each of the parts of the signal transmitted. 

5. A receiving-station apparatus compris 
ingtwo wheels each controlled byits magnet, 

the magnets being in branches of a main cir 
cuit, together with a time-switch controlling 
two of these branches. 

6. At one station, means forproducing two 
groups of impulses, together with a controlled 
device as a magnet, and at a second station a 
mechanism controlled by the first group and 
controlling the device at the first station at 
the termination of the first group of impulses. 

7. A signal-transmitter comprising means 
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forsetting it to transmit two sets of signals, 
a magnet controlling the second set, means 
controlling a pause after the transmission of 
the first set, andata second station, a switch 
controlling the subsequentenergization of the 
magnet and the delivery of the second set. 

8. At one station means for producing two 
groups of impulses together with a magnet 
controllingthe production of the secondgroup 
and at another station mechanism arranged 
to be separately controlled by each group and 
itself controlling the magnet at the first sta 
tion, at the termination of the first group of impulses. 
Signed at New York, in the county of New 

York and State of New York, this 27th day 
January, A. D. 1886. 

E. BENEDICT HERZ0G, 
SCHUYLER SKAATS WHEELER, 

VVitnesses: 
HOFFMAN MILLER, 
DAVD A. UPDIKE. 
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