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To all whom it may concern: - such species new as to many of the details
Beitknownthat we, FELIX BENEDICT HER- | shown.
Z0G and SCHUYLER SKAATS WHEELER, citi- | In the drawmgs, Figure 1 represents gen-

zens of the United States, and residents of erally a front view of the transmitter or ap- 55
5 New York city, in the county of New York | paratus at the sending-station, a portion of
and State of New York, ha,veinvemed'eermin_ the face-plate being removed S0 as to show
new and usefulImprovementq in Electric Sig- | the working parts, and it also shows gener-
naling Apparatus, of which the followmg isa | ally the clrcmt 16&(11[]”‘ to the receiving-sta-
specification. tion, as well as the apparatus theveat. Fig. 6o
ro  This invention relates to an elecnrlc signal- | 2 shows a section in elevation of the main
ing or circulf-controlling apparatus of the | apparatus of Fig. 1, some of the parts being
general character shown in several pending | in a different position and some of the parts
and contemporaneously-filed applications in | being omitted. Fig. 2 is an enlarged view
which two or more separately-variablesignals | of a detail of Figs. 1 and 2. 65
[5 Or current variations are transmitted at one | Referring to the figures, magnet C, arma-
transmission and are varied according to the | ture D and its pawls, limiting-stop S, to-
position in which one portion of the appara- | gether with step-by-step wheel B, loosely
tus i1s set by the transmitting operator; and | mounted on arbor P, form a step- by - step
1t8 main point of novelty is that it operates | movement of well- known character in con- 7c
20 to produace or control from one station over a | junction with a ratchet-wheel, (shown only
| telegraphie circuit to a second station the | in Fig. 2 as being below the step -wheel B,)
manifestation thereat of two separately-va- | whwh is firmly fixed to the arborand the teeth
riable signals or recognizable current varia- | of which engage with a - pawl (which, with its
tions which, considered jointly, correspond | spring, is fixed to the lower face of the step- 75
25 to or indicate (at such second station) the { wheel B) and which is so shaped and adjust-
precise one of each of the various positions l ed with reference to the ratchet and step
(in the apparatus at the firststation) in which | wheel that when the step-wheel is locked by
a transmitting operator has set one manu- | its armature-pawlagainst manaal rotation.in |
ally-movable element with respect to two or | aclockwise direction the arbor P maynever- 8o
3o to more than two possible directions of mo- | theless be so rotated,because the ratchet may
tion orarbitrary starting-points located with- I be moved, (its pawlidling over its teeth;) but
- in the effective area, range, or fields mthm.l the arbor may be manually rotated in a con-
which said movable element is adapted to be | tra-clockwisedirection,because then the step-
carried aboutor placed. These fields orareas | wheel teeth will idle below the armature- 85
35 of wmotiou in the organization herein selected | pawl, (or the ratchet-wheel idle, because the
~for 1lustration as a typical embodiment of | teusionof itsspring isso a,d,]usted ) but when
the invention are considered in part as being, | the step-wheel is driven in a contra-clock wise
or rather as coincident with, the dial-plate of | direction by the armature the pawl fixed to
a sigual-transmitting apparatus and in part | the step-wheel will engage and carry along 9>
40 with a supplemental index which is operable | the ratchet and by way of this wonld alsoro-
with relation to the area or field. tate tiie arbor or shaft P. Firmly fixed on or
Another point of novelty cousists in the | with relation to the main arbor P is the eir-
- manner in which a part of the mechanism is | euit-controlling disk M, and henceduring the
controlled electrically, so as to inove in two | coutra-clockwise direction produced by the 93
45 iutersecting directions, and there are also | magnetic operation the rotating arbor will -
other points of novelty | carry with it the disk M, as well as another
- We consider various features of this inven- | element also directly fixed to a cuonveniently-
tion as broadiy new, and therefore donotin- | extended hub, which may be considered as a
tend to limit ourselves to the precise form or | part of the main arbor. This additional ele- 10>
5o use shown or suggested as species under the | ment is the member J of the lazy-tongs or
generic invention, although we also deem | linkwork next to be described. This link-
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work comprises the knob K, designed to be |

manipulated by the transmlttmg operator,
and jointed to this are the opposing members
H and H', these having, respectively , pivoted
to them the members J and J'. AsJisrigidly
fixed to the spindle, to which is also fixed the
disk-M, any given point thereof—forinstance,

the insulated spot M thereon-—may be con-

sidered as fixed with relation to thesaid mem-
ber J, and as the opposing member J' issup-
ported by the arbor in such mannper that it
can rotate around it and has a rearward ex-

tension (on which is shown insulated spot L)

1t follows that the points M and L will be
brought together or separated in accordance
with and in proportionate correspondence to
the motion of knob K from or toward the cen-

~tral hub or shaft P. Thus for every possible

20

position of the knob K in a given radius
through the arbor P the distance between M
and L will be different.

signed to be rotated as well as moved radi-

-ally, a device is provided to keep the parts of

10

the linkwork in any given position with re-
lation to each other under the normal strain
or tension used in manipulating it in a ro-
tary direction, and this device consists of
opposed and engaging crown -teeth in the
upper face of the hub (an enlargement of
the main arbor P) and in the lower face of a

convenient extension or face of link element |

J'. These crown-teeth are normally held in

- engagement by the e¢ylinder-spring A A, the
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~ of the points M on the disk and L on the ex-

60

lower end abutting against the upper face of
the link J and the upper end thrusting
against a convenient stop, (as the screw-head
shown extending up from the hub P.) The
size and number of these teeth will be de-
termined by the number of positions in which
it is desired that the knob shall stand. Co-
operating with the knob (which hasa down-
wardly-extending index or pin S S) is the face
or operating area of the apparatus, which
for the purpose of conveniently dividing the
area into a number of identifiable spaces is
shown as marked off as a dial, having col-
umns arranﬂ'ed radially and dlwded into

spaces by a series of circles concentrically

drawn around the central arbor. Thus the
knob may be moved by the operator circu-
larly in either direction without disturbing
the relation of the elements of the lmkwork
as to each otherand in and out from the cen-
ter, with the result that the relative positions
of the links are changed, so as to produce cor-
responding changes in the relative positions

tension of link element J'.

Bearing against the penphely of the disk
M is a circuit-terminal consisting of a fixed
contact-brush Q. This is of a width suffi-
cient to engage the periphery of the disk M
as well as the rearward extension L of the

link element J’, which rearward extension
for convenience of 1ts codperation with this

brush is arranged on a plane heneath the
dial-plate, as in Fig. 2.

As the knob is de-
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It follows from what has been described
that, taking the end of the fixed brush Q as
a starting-point, the relative positions of this
and of the spots M on the disk and L on the
link J’ will vary for every possible position,
radially or circular, of the knob K within its
entire range of motion. Nexttobe described
i8 how this variation in the relative positions
of these three elements is translated to the
receiving-station and what effect it may be
made to prod nce thereat. For the purpose
of showing how the specific form here illus-
trated as a typical embodiment of the broad
invention may combine with transmitting
mechanism of the general character shown
in Herzog’s patent, N0.292,115, with the other
features hereof the apparatus at the receiv-
Ing-station will be described only as used in

said patent, it being understood that it may

be widely varied therefrom according to the
commercial requirement of each installation
and use. Suitable circuit connections lead
to the receiving-station. These are here
shown as consisting of a simple circuit in-
cluding in series at the transmitter the mag-
net C, brush Q, disk M, hub or arbor P, (and

contaets R, hereinafter to bedescribed,) and

including at the receiving-station a battery

or source of current T'T and a high resist-
ance, here convenlently shown as incorpo-
rated in the coil of the magnet of the tele-
phone-receiver K. Arranged in shuntaround
this resistance is the contact-key G G. The
normal strengbh of current 18 not sufficient
to energize the magnet at the transmitter,
but becomes sufficient for this purpose as
soon as the receiver is shunted out by the
depression of the key G G, and as soon as
this key is again opened the retractile spring
restores the armature D and carries with it
the step-wheel B, and hence the knob K,
which thus rotates a step or unit for each
such actuation of the key at the receiving-
station. This is the uniform effect at ea,(-'h
actuation until in the course of the step-by-
step rotation of the arbor P and its attached
parts the insulated spot on disk M and the
insulated spot onlink extension L arecarried
past the brush Q. At these periods the cur-
rent will be momentarily interrupted, but
will be reéstablished at the conelusion of each
of these steps, because the actnation of the
step-wheel is not positively or directly by the

magnet at 1t8 energization, but is ptoduced
negatwely after deenerglzatlon and by the
retractile spring of the armature. These
spots are so sinall that they are passed over
by the brush, which makes contact at that
step both before and after the passage of the
spot. At the receiving-station the operator
listens at the telephone and counts the actu-
ations of the key. Thesound made in the tele-

phone at each ralsing of the key will be uni-

form until the stepsin the transmitter which
carry these insulated spots into position to
cause such total interruptions in the hereto-

i fore-uninterrupted circuit, and consequently
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" the operator can count the number of such | edge with the position-holding spring T T,
: Fuced to the dial-plate in such position that
‘this pin will pass between any of them when

IO
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depressions made before the arrival of the
- recognizable sound produced by the first total.

break and then again: thereafter until the

arrival of the second total break. From what

has been described conecerning the transmis-
sion it follows thatinasmuch as the position
of rest of the disk M against the brush Q wilil

vary for every possible rotary position of the

knob K, any step, and hence the one sue-
ceeding the first depression, may be consid-

~ ered as the initial point in the operation, and

the- number of actuations intervening

15_

20

_.25

be-
tween this and the occurrence of the first
break in the circuit caused by the passage of
the spot M under the brush and noted by the

‘receiving operatoron his telephone and iden-

tified as to sequence by the number of actu-
ations ¢f the key that he has counted ap to
that instant will enable him to deduce the
position of the knob K at that 1nitial step.

Inlike mannerthe number of steps interven-

ing between the first break in the circuit and

o the second (caused by the arrival of the in-

sulated spot on L at the eircuit-brush Q) will

enable him to deduce the distance at the ini-

tial step of the knob K from the central hub,

- and these two distanc¢es consequently show

.30

that may be used with this apparatus.
35

him the exact position in intersecting direc-

tions in the area of the possible motious of

the knob to which the knob has been moved.
An arbitrary zero or initial point may be es-
tablished at any convenient pointon any dial

The apparatus thus far described is com-

plete; but it may be extended as follows: A

pars of the knob is designed for use as a sup-

- plemental index and is given a motion toand
~fro with respect to the dial or area in which its

40 |
gition is also indicated

two other motions are made, and this third po-

tion, and the magnet at the .apparatus also

| LOHDI"OH an inward motion of the knob and

45

insulated from the hub, and hence the circuit
will remain completed at the transmitter,
the successive energizations of the magnet

50

parts connected therewith.
extension of the link element J' is so shaped

that after it reaches the brush Q it will be

obstructed by it, and it is made of metal not

are now continued, the result will be bhab af-
ter each energization the armature will drive

~the wheel a step, as before, and hence link J,

55

which is fixed with Ielatmn to the shaft, w111

also move a step; but-its companion lmk J'

will be obstructed by engagement of its ex-

tension with the brush, and as the position-
- holding spring A A on the erown-tooth device

60

Working in connection with the knob K is:-

the plunﬂ'er or pin. S S, adapted to be raised } ! _
¢ Sandwich,” ¢ Coffee,” ““Tea ”—while the

- engagement of one of the notches cut in its i 1ted in ItS funclnou to indicate, for mstance, |

18 ad]usted togive way under this exceptional | a

«train it follows that the linkwork combina-

‘tion will carry the knob a fixed distance in-

ward for every additional step of the wheel.

to as many positions as-may be required for

any particular apparatus and to be held by

at the receiving-sta-

The rearward

If |

]

-required.
inward motion of the plunger-pin S S will

required for the circular motion of the knob
and, considered radially, fixed at the proper

3.

70.

distances apart are as many switches R as

Each swite¢h is 8o arranged that

strike one of the members which 13 longer
than the other and carry it away from the

‘other, thus opening the main circuit at the

particularswitchsooperated,and theselonger

‘membersarearranged sothateach islonger or

higher, according as it lies nearer the cenber

The adjnustment between these and the rela-

79
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tive heights to which the pin may be raised

is such that for every such position of the pin

one of these longer members will obstruaet 1t,
and as the pin is being carried toward the
central hub by the continued rotation of the

wheel B it follows that the main circuit will
‘be opened (by this engagement) at the switch
which corresponds to the position to whieh

the knob-plunger has been set. Thusforthe

lowest position of the pin the outer switech .
~would be engaged. For the next position the
outer switeh would be passed and the next

engaged, &e. As adifferent number of steps
of wheel B will be required to bring about the
engagement of each such switch and as this

engagement will resnlt in a break which will

be recoﬂ'mza,ble at the second station, it fol-
lows that the operator by counting the steps

| before such a break will also be able to rec-
ognize that the pin has been raised and to
what height it has: been ralsed if there is

more. than one such height. Thus the. POSsi-
tion of a single movable part (the pin S S)
with respect to three to-and-fro directions of

‘motion controls eurrent effects cor respondmﬂ ?'

thereto at the receiving-station.

It is.obvious that, 1f desired, the area w1thm5

which the knob may be moved radially and
circularly instead of being left blank or be-
ing spaced off in squares, as in the drawings,

‘may be occupied in whole or part with suit-
able index - marks
words—and in this eventif the receiving op--
erator has a key or code he will be able to ree-
ognize what word has been intended merely
because he has been able to recognize at what
Joeation in intersecting direetions within the
field or area of motion the knob had been
placed, and similar or other suitable code ar-
rangements may, if desired, be made in con-
nection with the np-and-down motion of the
plunger or pin 8S. Thusif, for example, the
'fpl inciples of the meehambm are embodied in

for instance, with

transmitter which employs them only to a

go
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*’hmlted degree—as; forexample,such atrans-
mitter fitted with a dial for the use of guests
‘in a hotel-room—the dial used could be di-
vided into spaces and the dial-spaces marked

tg,o

to indicate articles desired—as, for instance,

planger 5 S would be in this instance lim-
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the number of such articles, as ¢ Coffee for

two,” ““Tea for three,” or the use of this plun-

ger as varying the transmission of the im-
pulses may be neglected, and this portion of
the invention may be operated entirely as a
signal-receiver or eontrolled apparatus used,

for instance, merely as an answer back from .
the signal -receiving operator to the signal-

| transmibtinﬂ' Opemtor |
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The operatlon of the signal-transmitter or
circuit-controlling device ha% been explained
only in connection with one special form of
receiving apparatusshown; but it is obvious
that ther‘e may be su bstiwted in place of the
one shown any form of receiver capable of
being suitably affected by the variations in

the position of the indicating-knob or, what |

18 equivalent thereto, by the Variations in the
number of the units of distinet impulses of
current which form the distinet groups which
are produced by the manipulation of the op-
erator, and 1t may be well to refer at this
point to the state of the art as shown in some
of the more closely related patents, as well as

to the connection between this and other re-

lated inventions, applications for whleh are
still pending. -

Herzog’s patent, No. 289,834, shows a trans-
mitter capable of sending 6w o groups of units
or distinet impulses—i. e. tota,l interruptions
of current caused by the dltelnatlon of con-
ducting and non - conducting elements ar-
ranged to follow each other during an opera-
tion and codperating with means at the con-
trolled station adapted to be variably affected
according to the varying numbers of such
alternations. Herzog’s patent, No. 292,115,
modifies the interrapting device desembed by
substituting a closure of variable length, and
the effect produeed at the controlled station
1s primarily to mark the beginning and the

end of the group, other means being provided

to control the variation in thenumber of inter-
vening units. Our Patent No. 573,591 adds to
the circuit-interrupting device of Herzog’s
patent, No. 289,834, a manipulator admltunﬂ‘
of motion in mterqectmﬂ‘ directions, and onr
present invention is of this same generalchar-
acter and shows, as an 1lluqtra,t10n merely, a
cireuit- controllmo' elementlike that of Patent
No. 292,115. Our Patent No. 573,592 shows a
circuit-controller which eorn‘prises a self-act-
ing rheotome and, furthermore, shows, as an
lllustlculve form of receiver, an appmatus
capable of visually eoordmatmg a movable
pointin the suitable one of its many positions
to correspond to the variation in the position
of the transmitter, and hence in the number
of units of current pulsations controlled
thereby. In all of these forms of transmit-
ters, however, provision is made to control
the desired effect at the receiving-station by
means of two series of impulses or pulsa-
tions composed of units of positive and dis-
tinet céharacter, thus causing all of these
forms to dif

‘or from the apparatus shown in |

748,502

420,833, Robertson, in which the variations
in the position of a member manually mov-
able in two intersecting directions neither
produced nor controlled units of pulsations,
which are substantially distincet and are
grouped so as to vary in number, but act to
vary the effective strength of current which
is rendered apparent at Lhe receiving-station.
A comparison of all the forms referred to will
show that the Herzog (and Herzog and
W heeler) devices all transmute motion “of the
manually-controlied pointer into distinet im-
pulses or units which collectively compose a
group, and the variations in extent of mo-
tion of the manipulator control variations in
the number of units in the respective groups.
A result of this principle of operation as
compared with the principle of operation of
the devices of Cowper and Robertson is that
far greater variations may be made within
practical limits, for the reason that many
torms of apparatus are known in which ef-

fects may be positively and reliably indicated

or controlled by a succession of impulses of
substantially similar character operating cu-
mulatively, whereas there is a narrower
limit to the range of variations which may
be made in the operation of any known re-
celving apparatus controlled as to such va-

75

86
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95

riations by variations in the strength of cur-

rent produced by the indicated operations at
the controlling-station, but even assuming
that there is no such advantage as we believe
to exist and as we have here set forth in the
method of cumulative sequences as against
gradual variations, it is to be understood that
we do not endeavor to claim such sequences,
except in connection with the specified con-
struetions clearly set forth in our claims,
and that it 18 clear that structural variations
1n the controlled apparatus may be requisite
in the use of the one form which are not req-
uisite in the use of the other form of current
control, and 1t 1s our intention to limit our-
selves (wherever such limitation is essential
to mark the differences between the older and
our newer form) to organizations in which

such sequences substantially distinet and of

equal strength are produced or controlled.
By the term ** produced or controlled” we
mean to point out that 1t 1s Immaterial
whether the impulses are produced directly
at the transmitting-point, as in our Patent
No. 573,591, or whether they are wmerely con-
trolled in one of many possible ways—as, for
instance, 1n the form of circuit-wheel chosen
forillustration herein, in which the maximum
length of the groupasa wholeisdetermined at
the transmitter—but the individual unit or
pulsation may more properly besaid to be con-
trolled or produced at another point. By the
term ‘‘substantially distinet and of equnal
strength” we mean to indicate that we do not
limit ourselves to the use of one strength or
character of current—as, for instance, in the
form of receiver chosen for illustration two

Patent No. 217,588, Cowper, and Patent No. | strengths of current are used—as long as
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there is employed in order to pmdnee the | comprising a manually-tiovable meniber—as.
particular effect for which the receiving or-

- ganization 1s adapted a series of IGGurrent

10

20

30

35

or cumulative 11npulses instead of an incre-
mental or gradual variation of current.

- From what has been described it will be
seen that the invention is not limited to the

specific devices shown either as to its fea-

tures of controlling the transmissions to the
receiving - station or as to the features by
which the rotating knob ard the device car-
rying it may dlSO be controlled to move to

and from the center—that is, In anintersect-

ing directivn—by the magnetic action.
- We claim—

- 1. A ecir emt—oommlnng device comprising
~an operative member, maunually movable in
two intersecting direc.bions in one plane and |
manually movable also in a reciprocal diree- |
‘manually-movable member—such as a.knob;

tion away from and toward that plane; sub-
stantially as desecribed. - |

2. Atonestation,acircuit-controlling appa-
ratus comprising a manually-movable mem-

ber—as a knob; devices connecting this to
25

other portions of the apparatus and coacting

with these to permit an operator to move the

knob back and.forth in several intersecting

directions; twoor mmeelementsconsm ucted |

adapted _a,nd arranged so that each is sepa-
rately movable variably in accordance with

the various motions of the knob; means co-

operating with these elements in. producing
or controlling groups of pulsations, which
croups include units substantially distinet
from one another and adapted to affect suit-
able apparatus at a second station in elec-
trical connection with the first station; to-
gether with means whereby the whole codp-
erates to vary the number of units of distinet
pulsations included in each group in accord-
ance with the variations of the movements of

- the knob; substantially as described.

45

"~ 55
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3. Atonestation,a circuit-controllingappa-

ratus comprising a manually-movable mem-

ber—as a knob; devices connecting this to
other portions of the apparatus and coacting
with these to permit an operator to move the
knob to a varving extent both back and forth

in each of two 1n1zersee131ng directions; two

elements constructed, adapted and arranged
to be respectively movable to varying extent
in eorrespondence with the extent of the mo-
tions of the knob; means codperating with
these elements for controlling the production
of two groups of impulses in which the units
composing the groups, are of substantially

equal strength of current to one another and
affect snitable apparatus at a second station

in accordance with the varying number of
similar successive impulses in each group;
together with means whereby the whole co-
operates to determine the number of unit im-

pulses in the respective groups in accordance

with the extent of the movement of the knob

‘along its respective paths of motion, substan-

tlally as described. |
4, At one statmn a trans mlttmn* apparatus

!

a knob; devices connecting this to other por-

tions of the apparatus, and coacting with

these other portions to enable sn operator to
move the knob back and forth in intersect-

ing direcfions in one plane; two elements,
_each constructed, adapted and arranged to
‘be rotatable in either direction about a sup-
port and to be rotatable to a degree deter-

mined by the extent of motion of the knob
in each of its paths; means whereby the di-

rection of the rotation is determined by the
respective directions of the motions of the
‘knob; together with means whereby the whole
-wepera,nes to vary an effect produced upon
suitable receiving apparatus at a second sta-
tion in electrical connection with the first sta-

tion, substantially as described.
- 5. In a circuit -controlling apparatus, a

devices connecting this to other portions of

‘the apparatus and including two parts, each

attached to the movable memberat one point
and each guided by suitable attachments at

‘another point; these parts being constructed
and adjusted so as to permit an operator to

move the knob back and forth in intersect-
ing directions in one plane; one or more ro-

tatable elements constructed, adapted and

arranged 8o that each 1s rotatable to a vari-

‘able degree in accordance with the various
‘motions of the knob, and devices acting to
control this rotation by way of the two _ele-

ments attached to the knob; and means co-
operating with these rotatable elements to

affect suitable apparatus at a second station
in electrical connection with the first station,
substantially as described. -

6. At one station, a clrcmb-controlhng ap-

‘paratus comprising a manually - movable
‘member—asa knob; devices connecting this

to other portions of the apparatus and co-

‘acting with these to permit an operator to

move the knob back and forth in intersect-
ing directions in the plane of the codperating
surface; two elements constructed, adapted
and a,rra,nﬂ'ed with relation to suitable sap-
port 8o that each is movable variably in ac-
cordance with the motion of the knob; means

cooperating with these elements to vary the
effect produced at a second station in elec-
‘trical connection with the first, this variation -
‘being in accordance with the variable mo-
‘tions of the knob; devices for enabling the

knob to be moved also toward and away from
the plane within which it may be moved in

two movableelements named, and construct-

ed and adjusted so that its operation 1s de-

-
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intersecting directions; together with a third
cireuit-controlling element distinet from the

124

pendent upon the position of the knob with

reference to its last-named line of motlon

‘substantially as described.

7. At one station, a circuit-controlling ap-
paratus comprising ‘two movable circuit-con-
troiling elements; means whereby these co-
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operate with adjunctive devices to vary the -
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number of distinct impulses of current com- |

posing two groups separately distinguishable
at another electrically - connected station;
means whereby said variation in the number
of impulses in each group is determined by
the degree of motion given respectively to
each of the said two elements; a manually-
movable member—as a knob—arranged to
be moved at will back and forth in two in-
tersecting directions in a plane which is par-
allel to a surface which at least equals in
area the field within which the knob is effect-

ively movable; together with means whereby
the degree of motion of each of the movable

elements named is determined by the extent
of the movement given the knob in each of
its directiong, substantially as described.

8. At one station, a circuit-controlling ap-
paratus comprising two movable elements;
means whereby these codperate with adjune-
tive devices to preduce two effects separately
distinguishable at another electrically-con-
nected station; means whereby said vari-
ations are determined by the degree of mo-
tion given to each of the said two elements;
a manually-movable member—as a knob—
arranged to be moved at will back and forth
In two intersecting directions in a plane
which is parallel to a surface which at least
equals in area a field within which the knob
is effectively movable, said field being di-
vided arbitrarily as a dial bearing indications

‘arranged in two substantially intersecting di-

rections; means whereby the range of move-
ment of each of the movable elements named
is determined by the extent of the movement
given the knob in each of its directions; to-
gether with means whereby the whole codp-
erates to produce at the receiving-station,
variable effects respectively characteristic of
the various indications of .the dial, substan-
tially as described. |
9. At one station, a circuit-controlling ap-
paratuscomprisingamanually-movable mem-
ber—as a knob; devices connecting this to
other portions of the apparatus and codperat-
ing with these to permit an operator to move
the knob back and forth in intersecting di-
rections in one plane; two or more circuit-
controlling elements constructed, adapted
and arranged to codperate with the other parts
in varying the effect upon suitable appara-
tus at a second station; only one wire con-
necting the stations; and means acting to
control the variable effect at the second sta-
tion in accordance with the position of the
knob with reference to both of its paths of
motion, substantially as described.
10. A circuit-controlling apparatus com-
prising a movable element; means for mov-
ing this in two codrdinating directions; de-

~ vices and adjustments adapted to hold it at

rest in the various positions in which it may

1
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be placed as the result of this coordinate mo-
tion; a number of fixed contacts each con-
structed and adapted to codperate with the
movable element and severally located at
points corresponding to those to which said
element may be brought by means of its
double action; together with means ineclud-
1ng devices controlled electrically from a dis-
tant point and construeted and arranged to
control, electromechanically, the motion of
this movable element as t0 both of the said
coordinating directions, substantially as de-
sceribed. -

11. A circuit-controlling apparatus com-
prising a movable element; means for mov-
Ing this in two coordinating directions; de-
vices and adjustments adapted to hold it at
rest in the various positions in which it may

be placed as the result of this codérdinate mo-

tion; a number of fixed contacts each con-

structed and adapted to coOperate with the

movable element and severally located at
points corresponding to those to which said
element may be brought by means of its
double motion; together with means includ-
ing devicesincluding a progressively-moving
element—as a rotating arbor—and a magnet
controlling its motion and controlled elec-
trically from a distant point and constructed

and arranged to control electromechanically

the motion of this movable element as to both
of the said coodrdinating directions, substan-
tially as desecribed. |

12. A cireuit-controlling apparatus com-
prising a movable element; means for mov-
ing this in coodrdinating directions; devices
and adjustments adapted to hold it at rest in
the various positions in which it may be
placed as the result of this codrdinate motion;
a number of fixed contacts each constructed
and adapted to codperate with the movable
element and severally located at points cor-
responding to those to which said element
may be brought by means of its double mo-
tion; together with means including devices
including a progressively-moving element—
as a rotating arbor—and a magnet controlling
1ts motion and contirolled electrically from
a distant point and constructed and arranged
to control electromechanically the motion of
this movable element as to both of the said
coOordinating directions; and means whereby
the said movable element may be moved in a
third coordinating direction, substantially as
deseribed.

Signed at New York, in the county of New
York and State of New York, this 22d day of
January, A. D. 1886. ‘

F. BENEDICT HERZOG.
SCHUYLER SKAATS WHEELER.

Witnesses:
FRANCIS B. CROCKER,
PHILIP HERZOG.
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