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To all whom it may concern: re- . 
Be it known that we, CHARLEs J. HEN 

scHEL, a citizen of the United States, resid 
ing at Bloomfield, in the county of Essex 
and State of New Jersey, and CHARLEs MES 
SICK, a citizen of the United States, residing 
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at Hackensack, in the county of Bergen and 
State of New Jersey, have invented certain 
new and useful Improvements in Geometri 
cally-Progressive Control Systems, of which 
the following is a specification. 
Our invention relates to control systems of 

the type sometimes designated as remote 
control systems, and used for various pur 
poses, such as signaling, or broadly speak 
ing, for causing a movable member of any 
kind to execute a movement analogous to a 
corresponding movement made by 
motely therefrom In such systems there 
is usually a driving member, located at a 
point which may be designated as a trans 
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mitting station, and a driven member lo 
cated at another point remote from the transmitting station, and which may be con 
sidered as a receiving station. The driven 
member, located at the receiving station, exe 
cutes a movement simulating, or at least in 
Some manner representing, a more or less 
analogous movement made by the driving 
member at the transmitting station-the 
movements of this driving member being 
oftentimes, though not necessarily, made by 

. hand, or at least controllable at the will of 35 

40 

an operator located at the transmitting sta 
tion. - 

By our invention, we employ a system of 
the type above mentioned, and provide in 
such system a number of individual control 
ling members, associated with different 
paths of communication each extending 
from the transmitting station to the receiv 
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ing station, and under control of the driv 
ing member at the transmitting station for 
the purpose of actuating the driven mem 
ber at the receiving station. The several controlling members are arranged to actuate 
quantitatively the driven member at the re 

50 ceiving station, the degree of actuation of said driven member, however, being dif 
ferent for each of said controlling members. 
By this means, we so maintain the driven 
member at the receiving station under con 
trol of any or all of the individual control 

SOne 
other movable member at a point, located re 20. 

ling members that the driven member may 
execute movements totalizing the aggregate 
work of all of the controlling members 
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which, at any particular moment, are selec tively thrown into action. 
By arranging our system as just stated, 

a large number of separate and distinguish 
able movements may be executed by the 
driven member at the receiving station, for 
a given number of individual controlling 
members and separate paths of communica 
tion. . For instance, with each additional 
controlling member used in the relation 
stated the aggregate number of separate 
movements, capable of execution by the 
driven member at the receiving station, may 
be doubled. Therefore the number of sepa 
rate indications possible of execution at the 
receiving station may thus be in geometri 
cal ratio to the number of separate con 
trolling members and paths of communica tion employed. 
While our system admits of a great va 

riety of uses, and may be employed in many 
distinct relations, we will for the sake of 
conciseness show it as embodied in a single representative mechanism, namely, a signal 
ing system adapted for use, for instance, as 
a ship's telegraph. In this particular form 
of our device the driven member at the re 
ceiving station is an indicator capable of measuring quantitatively; the driving mem 
ber, located at the transmitting station, is 
a hand operated electric switch; the indi vidual controlling devices for affecting the 
indicator are a number of solenoids each 
provided with a movable core, the stroke of 
each core being different, in geometrical ra 
tio, from that of other cores; and the sev 
eral paths of communication being the same 
number of electric circuits, selectively un 
der control of the switch at the transmitting 
station, and connected respectively with said solenoids; these solenoids being operatively 
connected with the indicator in such manner that the indicator may register an indication representing the aggregate length of stroke 
of any or all of the solenoid cores. . . . 

Reference is made to the accompanying drawings forming a part of this specifica 
tion, and in which like letters indicate like parts, the figure representing the ship's tele graph complete. . 
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A switch board 8, located at the trans 
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mitting station, is provided with a number 
of display marks 0, 1, 2, 3, 4, 5, 6, 7, such 
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display marks in this instance being eight 
in number. 
A contact ring 9 is mounted upon the 

switch board 8, and adjacent this ring is 
a revoluble switch arm 10, held in position 
by a pivot pin 11, and provided with a han 
dle 12 whereby it may be turned or swung 
to different angles. The switch arm 10 car 
ries a contact bar 13 and strip 14 of in 
sulating material, whereby the arm is in: 
sulated. The switch board 8 is provided 
with a number of stationary contact mem 
bers 15, 16, 17, each of which is connected 
with a wire 18 extending to the receiving 
station shown in the upper portion of the 
figure. Another stationary contact mem. 
ber 19 is connected with this wire by a short 
wire 20. A number of other stationary con 
tact members 21, 22, 23 are connected with a 
wire 24. A stationary contact member 25 
is connected with this wire 24 by a wire 26. . 
Other stationary contact members 27, 28, 
29, 30 are connected with a wire 31, leading 
also to the receiving station. 
A wire 32 is connected with the ring 9, 

and with a source of electricity 33, which in 
this instance is a dynamo. A wire 34 leads 
from this dynamo to the receiving station. 
A board 35, located at the receiving sta, 

tion, supports the various parts employed 
at said station. Mounted upon this board 
are a number of solenoids 36, 37, 38 pro 
vided with movable cores 39, 40, 41. The 
solenoids in question are connected with the 
wires 18, 24, 31. They are also connected, 
by wires 42, 43 and 44, with the wire 34 
which thus acts as a return wire for all of 
the solenoids. 

Secured to a fixed pin 46, carried by the 
board 35, is a flexible connection 47, pref 
erably a chain. This flexible connection also 
engages a pulley 48 for the purpose of ac 
tuating the latter positively. A dial 49, car 
ried by the board 35, is provided with dis 
play legends, in this instance eight in num 
ber, namely, 0, 1, 2, 3, 4, 5, 6, 7, correspond 
ing to the display legends carried by the 
board 8. A pointer 50 is mounted rigidly 
upon the pulley 48, and normally rests 
against a stoppin 51, and in such position 
as to designate the legend 0. The pulley 48 
is mounted to turn upon a pin 52. 

Associated with the solenoids 36, 37, 38, 
are sheave wheels 53, 54, 55, which are re 
spectively engaged by the flexible connec 
tion, 47. Each sheave wheel is journaled 
in a bearing 56 provided with a cross bar 
57, each core 39, 40, 41, carrying one such 
bearing, sheave wheel and cross bar. Adia 
cent each cross bar 5 is a stop pin 58, for 
limiting travel of the adjacent core in one 
direction. The travel of each core in the 
opposite direction is limited by the top por 
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tion of the solenoid against which the cross 
bar lodges as the core is drawn downwardly 
to the limit of its stroke. & 
Two other pulleys 59, located over the 

solenoids, are engaged by the flexible con 
nection 47. This flexible connection, in en 
gaging the various pulleys 48, 59, 53, 54, 

- and 55, is wound sinuously back and forth. 
A weight 60, carried by the flexible connec 
tion 47, hangs below the pulley 48. This 
weight maintains the flexible connection 4 
taut at all times, and normally supports the 
various cores 39, 40, 41 in their respective uppermost positions. The relative degrees 
of play allowed the cores 39, 40, 41 respec 
tively, is such that the core 40 is free to 
move twice - as far as the core 39, and the 
core 41 is adapted to travel double the dis 
tance the core 40 is capable of traveling. 
While in this instance we show only three 

solenoids, any larger number may be em 
ployed. Each successive solenoid added 
should have its core so arranged as to travel 
double the maximum distance traveled by 
any preceding core. For instance, if the 
core 39 has a travel of one inch, the core 40 
should travel two inches, the core 41 should 
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travel four inches, and any successive cores 
added should travel eight inches, sixteen 
inches, thirty-two inches, etc.-each succes 
sive core traveling double the distance of 
the one preceding it. " . 
The parts are so proportioned and ar 

ranged that when the core 39 is drawn 
downwardly by the solenoid 36, the pointer 
50 travels a distance equal to the distance 
between any two successive legends on the 
dial 49. Each time the core 40 is drawig 
downwardly by the solenoid 37, the pointer 
50 travels a distance representing two suc 
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cessive legends carried by the dial 49. A 
down-stroke of the core 41 causes the pointer 
50 to move a distance represented by four 
successive legends carried by the dial. in 
question. 

- The solenoids 36, 37, 38 may be energized 
either one at a time, or in groups of two or 
three at a time, and when energized in 
groups, their effect upon the flexible con 
nection 47 and pulley. 48 is cumulative, so 
that the pointer 50 registers an indication 
commensurate with the aggregate degree of 
travel of all of the cores affected at a par 
ticular moment. Therefore, by separately 
energizing each solenoid, and by energizing 
differently-selected groups of the solenoids, 
the pointer 50 can be caused to register a 
large number of indications. 
The precise number of indications which 

may be registered by a given number of 
solenoids increases in geometrical progres 
sion to the number of solenoids, as above 
explained. With a single solenoid, two in 
dications can be made, one of these of course 
being the normal or so-called zero position. 
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With two solenoids, four indications can be 
made, including said zero position. With 
three solenoids, the number of indications 
increases to eight. With four solenoids, the 
number of indications possible would be 
sixteen-each successive solenoid added thus doubling, the number of indications which 
could be made without it. 
The sum of the respective distances 

traveled by the cores 39, 40, 41, or any of 
them, is equal to one half of the rotary 
travel of the pulley 48. This is because the 
leverage between the flexible connection 47 
and the various pulleys is so apportioned 
that the rotary travel of the pulley 48 is 
twice the aggregate travel of any or all of 
the solenoid cores affected. The display 
legends carried by the dial 49 are there fore spaced apart, accordingly. In other 
words, the indicating mechanism is properly 
calibrated so that its indications will be cor 
rect. 
The operation of our device is as follows: 

The parts being assembled and arranged as 
shown and described, and the movable parts 
being in their respective normal positions, 
the switch arm 10 and the pointer 50, each 
occupy the so-called idle or zero position. 
Suppose, now, that the operator at the 
transmitting station wishes to signal the op erator at the receiving station by causing. 
the pointer 50 to move to the display legend 

. 1. The transmitting operator grasps the 
handle 12 and turns the arm 10 into such 
position that the contact bar 13 engages the 
stationary contact member 15. This com 
pletes a circuit as follows: Source of elec 
tricity 33, wire 32, contact ring 9, contact 
bar 13, stationary contact member 15, wire 
18, solenoid 36, wires 42 and 34, back to 
source of electricity 33. This circuit ener 
gizes the solenoid 36 and causes it to draw 
the core 39 downward to the limit of its 
travel. The pointer 50 is thus moved to the 

5 angular extent necessary to shift it to the 
display legend 1. Suppose, next, that the 
transmitting operator shifts the switch arm 
10 to the display legend 2 carried by the 
board 8, so that the contact bar 13 enga 
the stationary contact member 21. The fol 
lowing circuit is thus completed: Source of 
electricity 33, wire 32, contact ring 9, con 
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tact member 13, stationary contact member 
21, wire 24, Solenoid 37, wires 43 and 34, 
back to source of electricity 33. This ener 
gizes the solenoid 37, and the pointer 50 
moves around to the legend 2 on the dial 49. 
Assume, next, that the transmitting oper 
ator moves the switch arm 10 around to the 
legend 3 of the dial 8. The contact bar 13 
now engages two stationary contact mem 
bers 16 and 22. A circuit is thus completed 
as follows: source of electricity 33, wire 32, contact ring 9, contact bar i3, stationary 
contact member 16, wire 18, solenoid 36, 

ges: 

follows: 

3. 

wires 42 and 34, back to source of electricity 
33. This energizes the solenoid 36. An 
other circuit is completed as follows: source 
of electricity 33, wire 32, contact ring 9, 
contact bar 13, stationary contact member 
22, wire 24, solenoid 37, wires 43 and 34, 
back to source of 'electricity 33. The cir 
cuit last traced energizes the solenoid 37. 
Both cores 39 and 40 are now drawn down 
wardly, the result being that the pointer 50 
travels around to an extent commensurate 
with the aggregate influence of the two 
solenoids in question. The pointer 50, there 
fore, takes up, such position as to desig 
the legend 3 upon the dial 49. If the op 
erator at the transmitting station turns the 
switch arm 10 to the legend 4 at the bottom 
of the board 8, the contact bar 13 is brought 
into engagement with the stationary con 
tact member 27. The following circuit is 
thus completed: source of electricity 83, 
wire 32, contact ring 9, contact bar 18, sta tionary contact member 27, wire 31, sole 
noid 38, and wires 44 and 34, back to source 
of electricity 33. The solenoid 38, being 
thus energized, draws the core 41 down 
wardly to the lower limit of its travel, so 
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that the pointer 50 now moves twice as far 
as the core 40 could move it, or four times 
as far as it could be moved by the core 89. The pointer 50, therefore, designates the 
legend 4, at the bottom of the dial 49. Sup 
pose, next, that the switch arm 10 be moved 
to the legend 5 of the board 8, so that the 
contact bar 13 now engages the stationary 
contact members 17 and 28. A circuit is 
thus completed as follows: source of elec 
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tricity 33, wire 32, contact ring 9, contact 
bar 13, stationary contact member 17, wire 
18, solenoid 36, and wires 42 and 34, back to source of electricity 33. Another circuit 
is also completed as follows: source of elec 
tricity 33, wire 32, contact ring 9, contact 

105. 

bar 13, stationary contact member 28, wire 
31, solenoid 38, and wires 44 and 34, back to 
source of electricity 33. The two circuits 

10 

just traced energize the solenoids 36 and 38, 
so that the cores 39, 41 are drawn down 
wardly, and the pointer 50 is moved to an 
extent representing the aggregate travel of 
the two cores. The pointer therefore moves 
to the legend 5 of the dial 49. The switch 
arm 10 may next be moved, say, to the 
legend 6 carried by the board 8. This 
brings the contact, bar 13 into engagement 
with the two contact, members 23 and 29. 
A circuit thus completed may be traced as 

source of electricity 33, wire 32, 
contact ring 9, contact bar 13, contact mem 
ber 23, wire 24, solenoid 37, and wires 43 
and 34 back to source of electricity 33. 
Another circuit may also be traced as fol 
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25. 

lows: source of electricity 33, wire 32, con 
tact ring 9, contact bar 13, stationary con 
tact member 29, wire 31, solenoid 38, and 130 
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wires 44 and 34, back to source of electricity 
33. As the two circuits just traced include 
respectively the solenoids 37 and 38, these 
solenoids are energized, the cores 40 and 
41 are drawn downwardly, and the pointer. 
50 moves to an extent representing the age 
gregate travel of these two cores. 
pointer 50, therefore, moves to the legend 6, 
upon the dial 49. Hastly, suppose that the 
switch arm 10 is moved around to the legend 
7 carried by the board 8. The contact bar 
13 now rests upon three contact members 19, 
25 and 30. A circuit, thus completed is as 
follows: source of electricity 33, wire 32, 
contact ring 9, contact bar 13, stationary 
contact member 19, wire 20, wire 18, sole 
noid 36, wires 42 and 34, back to source of 
electricity 33. Another circuit completed 
may thus be traced as follows: source of 
electricity 33, wire 32, contact ring 9, con 
tact bar 13, stationary contact member 25, 
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and stops at the legend 7. 
'above described, the Switch arm EQis stored to its normal position, or eveiffnoved 

wires 26, 24, solenoid 37, wires 43 and 34, 
back to source of electricity 33. A third 
circuit, also now completed, may be traced 
as follows: source of electricity 33, wire 32, 
contact ring 9, contact bar 13, stationary 
contact member 30, wire 31, solenoid 38, 
and wires 44 and 34, back to source of elec 
tricity 33. - 
As the three circuits just traced include 

the three solenoids 36, 37,38, these solenoids 
are energized, the cores 39, 40 and 4i are 
drawn downwardy, and the pointer 50 
moves to an extent commensurate with the 
aggregate travel of all three of the cores, 

ication 
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Whenever, after making any ind 

sufficiently in either direction to disconnect 
the contact bar 13 from the stationary con 
tact member or members engaged by said 
contact bar, the Weight 60, by turning the 
pulley 48, causes the pointer 50 to move into 
its normal position, and to indicate the 
legend 0. In doing this the weight 60 also 
restores all the movable parts at the receiv 
ing station to their respective normal po 
sitions indicated in the drawing. . 
As elsewhere indicated, we do not limit 

ourselves to the precise mechanism here 
shown and described, the scope of our in 
vention being commensurate with our claims. 

Having thus described our invention, what 
we claim as new 'and desire to sectife by 
Letters Patent is as follows: 

1. The combination of a sending indicator provided with and capable of indicating 
several characters at a sending station, an 
other indicator, provided with and capable 
of indicating several corresponding char 
acters at a receiving station, and a geometri 
cally progressive series of means whereby 
the receiving indicator may be operated at 
the sending indicator to indicate a character 

The . 

1139,272 

similar to the character indicated by the 
sending indicator. 

2. The combination of a sending indicator 
provided with and capable of indicating 
Several characters at a sending station, an 
other indicator provided with and capable 
of indicating several corresponding char 
acters at a receiving station, and a geometri 
cally progressive series of electromagnetic 
means whereby the receiving indicator may 
be operated at the sending indicator to indi 
cate a character similar to the character. 
indicated by the sending indicator. 3. In a geometrically progressive signal 
ing system the combination of an indicator 
located at a sending station and provided 
with a plurality of legends and with means 
for indicating said legends individually, an 
indicator iocated at a receiving station and 
likewise provided with a plurality of legends 
and with means for indicating the same indi 
vidually, and a plurality of electrically oper 
ated controlling members each under controi 
of Said indicator at said sending station and 
electrically connected with said indicator at 
said receiving station, each of said control 
ling members being provided with means for 
actuating said last mentioned indicator 
quantitatively to a predetermined extent in 
dependently of the others. 4. In a geometrically progressive signal 
ing system, a sending station provided with 
a plurality of legends and with means for 
indicating said legends individually, an in 
dicator located at a receiving station and 
likewise provided with a plurality of legends 
and with means for indicating the same in dividually, a plurality of electrically oper 
ated magnetic members severally connected 
to said second mentioned indicator for actu 
ating the same quantitively either singly or 
in groups, and electrical connections from 
said first mentioned indicator to said con 
trolling members, for energizing the iatter. 

5. The combination of a receiving indi 
cator provided with a number of legends 
and with means including a driven member 
for indicating said legends individually, a 
plurality of splenoids, a movable core for 
each solenoid, each of said cores having a 
limit of travel varying in geometrical ratio 
from the limit of travel of others of said 
cores, means for enabling movements of 
saidores to actuate said driven member So 
as to cause said driven member to make a 
quantitive movement commensurate with 
the aggregate travel of all of said cores 
which may be actuated at a particular 
movement, circuits connected with said sole 
noids and extending to a distance from Said indicator for energizing said solenoids, and 
a sending indicator connected with all of 
said circuits for selectively energizing pre 
determined groups of said circuits, said sending indicator being provided with 
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legends and with means for indicating said 
legends in the same order of succession as 
the legends indicated at the receiving sta tion. 

6. A signaling system comprising an in 
dicator located at a receiving station and 
provided with legends, and with means for indicating the same individually, mecha 
nism including a plurality of solenoids and 
movable cores for actuating said indicator, 
one of said cores having greater travel than 
another so that the indication registered by 
said indicator is greater for one solenoid 
than for another, a plurality of circuits 
each connected with one of said solenoids 

- and extending to a distance therefrom, and 
indicating mechanism located at a distance 
from said first mentioned indicator and con 
nected with said circuits in order to ener 20. gize the same, said indicating mechanism being provided with legends corresponding 
to said first mentioned legends and further 

25 
provided with means for indicating them 
individually. - 

7. A signaling system comprising a, e 
'ceiving indicator provided with a plurality 
of legends, a revoluble member for actuat 
ing said indicator so as to indicate any one 
of said legends, a flexible cord connected 

S0 with said revoluble member in order to turn 
the same, a plurality of magnetic cores con 
nected to said cord and arranged to actuate 
said cord to different extents varying in 

s geometrical ratio, solenoids for actuating 
said cores, a plurality of electric circuits. 
each connected with a particular solenoid 
for energizing the same, and selective switch 
mechanism located at a distance from said 
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driven member and connected with said 
circuits for energizing the latter, said se. 
lective switch mechanism being provided 
with legends corresponding to said first 
mentioned legends, for the purpose of in 
dicating a legend corresponding to the one 
indicated at the receiving station. i 

8. In a signaling system the combination 
of an indicator located at a receiving sta tion and provided with legends and with 
means for indicating said legends, mecha 
nism including a plurality of solenoids with 
movable cores for actuating said indicator quantitively, the respective limits of travel 
of the several solenoids varying in geo 
metrical ratio in order to differentiate said 
legends as indicated, electric circuits con 
nected with said solenoids for energizing 
the same, selective switch mechanism located 
at a sending station and connected with said 
circuits in order to energize the same indi 
vidually or in predetermined groups accord 
ing to the legend to be indicated at the re 
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ceiving station, and indicating mechanism 
with said selective switch mechanism, for making indications corresponding to the leg 
ends indicated at the receiving station. 

Entestimony whereof we have signed our 
names to this specification each in the pres 
ence of two subscribing witnesses. 

located at the sending station and coacting 
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