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To all whom it may conceri:
BeitknownthatT, HOWARD A. FESSENDEN,
a citizen of the United States, residing at De-
troit, in the eounty of Wayne and State of
5 Michigan, haveinvented certain new and use-
ful Improvementsin Electric Signals,of which
the following is a specification, reference be-
ing had therein to the accompanying draw-
ings. :

10 Theinvention relates to electric-signal sys-
tems of that type in which a plurality of dis-
tinet signals may be sent from onestation and
received at the opposite station, the system
being especially designed for use on boats

15 and other like purposes.

It is one of the objects of the invention to
obtain a construction in which each signal
sent is indicated in the sending instrument
and that this indication cannot be changed
without sending a different signal. :

It is a further object to provide means by
which signals may be sent from a number of

N
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different points and received by the same re-.

ceiving instrument, each of the several send-

25 inginstruments being adapted to indicate the
signal sent thereby, as above set forth, and
also to restore any previous indication,
whether on the same or a different sending
instrument.

30 It is a further object to obtain a mechan-
ical construction in which both sending and
receiving instruments for one end of theline
may be compactly arranged in a single casing.

The invention therefore consists in the pe-

35 culiar construction, arrangement, and com-

bination of parts, as hereinafter deseribed

and claimed.

In the drawings, Figure 1 is a diagram of
the signal system. Fig. 2is a front elevation
showing the dial and index. IFig. 3 is an ele-
vation with the dial removed. Fig. 4isalon-
gitudinal section,partly in elevation, through
the casing. Fig. 51is a section on line z z,
Tig. 4; and Fig. 6 is an enlarged view of a
45 portion of Fig. 3.

Generally described, the system comprises
an electric circuit and transmitting and re-
ceivinginstruments, each provided with elee-

-tromagnetically-operated synchronous mech-
5o anisms. The receiving instrument consti-

40

tutes the progressive signal which is operated

by the actuating mechanism thereof, while

the transmitting instrament.is provided with-

a plarality of keys, each of which is adapted
when operated to cause the actuation of said 55
synchronous mechanisms, which continue in
operation until that signal-is reached corre-
sponding to the keyactuated, whereupon far-
ther movement is arrested.

The system further comprises the arrange- 6o
ment of combined transmitting and receiving
instruments at each station which are so con-
strueted that the operation of the key at one
station will indicate the signal adjacent to
the corresponding key at any station, while 65
the operation of the latter key will indicate
the return-signal adjacent to the first oper-
ated key.

Still further, the system comprises the ar-
rangement of a plurality of interconnected 7o
transmitting instruments, as more fully here-
inafter deseribed.

As shown in Fig. 1, A is the main-signal
line, B the return-signal line, and C a com-
mon return-line, including an electric gener- 75
ator D. ' o -

E is an electromagnetic pulsator of any de-
sired construction adapted to automatically
make and break the current in the main line
A, and T’ is a similar pulsator included in 8o
the return-line B. '

T is a transmitting instrument for the main
line A, whichisof thefollowing construction:

o is a casing, which, as shown, ig dome-
shaped and is provided with a transparent &5
cover b, beneath which is arranged a dial c.
Within the casing is arranged a plate or dia-
phragm d, to which is secured two series of
insulated electric contacts eand f.  The con-
tacts ¢ are arranged in a segment of a cirele go
near the wall of the casing and are grouped
in pairs which are oppositely arranged and
uniformly spaced from each other. The con-
tacts f are arranged in the segment of .a con-
centrie circle and are also grouped in oppo- 93
sitely-arranged pairs which are inradialaline-
ment with the contactse. DBetween each pair
of contacts is arranged and slidingly secured
in bearings a push-rod ¢, which carries a con-
tact h, adapted in one position of the rod to 1co
bridge between the oppositely-arranged con-
tact e and in another position to similarly
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bridge between the contacts /i The rod g
extendsradially outward through an aperture
in the casing and is preferably inclosed in a
telescopic housing comprising a stationary
portion 7 and a movable part j, the fermer be-
ing secured to the casing. The outer end of
the rod is provided with a suitable operating
handle or knob %, and within the housing
sleeved upon'the rod g is a spring /. The in-
ner end of the rod is provided with an insu-
lating-block m, carrying a wedge-shaped con-
taet m', which is adapted to bridge between
a pair of oppositely-arranged contacts o and
o'. These contacts 0 and o' are also arranged
in the segment of a circle concentric with the
contacts ¢ and f.

The transmitting instrument is provided
with as many of the rods g as it is desired to
have distinet signals, and each rod, together
with the contacts e, 7, 0, and o', constitutes a
circuit-closar or operating-key which in its
normal position bridges between the contacts
e and in its operated position separately
bridges between the contacts f and contacts
oand o,

p is a segmental band provided with a se-
ries of apertures through which the rods ¢
pass. One end of this band is connected to
an armature g of an electric maguet ¢', while
a spring p’ serves to normally retract the ar-
mature and band. The band p is arranged
10 slide in suitable bearings p% which hold it
from lateral movement, and the apertures p?
in the band are of sufficient size not only to
receive the rod g, but also in one position of
the band to permit of the passage of the de-
tent g’ on the rod g. This detent is so ar-
ranged that when the rod ¢ is pushed inward
it will engage with the band p and lock the
rod from outward movement. The detent
will, however, be released upon the longitu-
dinal movement of the band sufficiently to
disengage from the shoulder of the detent.

Witkin the casing o and parallel to the
plate d therein is‘arranged a second plate d'.
Centrally of this plate is journaled in snit-
able bearings a rotary spindle », carrying a
traveling contact-arm " and having secured
thereto an operating ratchet-wheel 72,

s is an electromagnet, and s' the armature
thereof, which is provided with a pallet or
actuating-pawl s?, adapted in the reciprocat-
ing movement of the armature toengage with
a ratchet-wheel 7% and impart a step-by-step
rotary movement thereto.

7° represents insulated electric contacts ar-
ranged in circular series upon the plate d'in
thepathofthefreeendof thetravelingcontact
7', These contacts ® correspondin number
tothe pairs of contacts o o upon the plate
d and are respectively clectrically connected
1o the contacts o0 of each of said pairs. The
other contacts o’ are econnected in common to
the conductor?, which constitutes a portion of
abrancheireuit passing around themake-and-
break contact device of the pulsator E, but
including the electromagnet of said pulsator.
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The other portion of this branch circuit com-
prises the multiple connections ¥/, extending
between the contacts o and the contacts 7%
respectively, together with the contact-arm
7' and the connection ## between said arm
and the main eircuit A.

The arrangement of electric connections
just described is such that when one of the
rods g has been thrust inward, so as to cause
the contact m’ to bridge between the corre-
sponding pair of contacts o o', and when the
traveling contact +', which in its movement
successively closes therewith, is closed with
that one of the contacts 7 corresponding to
and electrically connected with the contact
0, above referred to, the electric circuit will
be completed through the main line, includ-
ing the magnetof the pulsator corresponding
to the instrument operated and the magnet s,
butexcluding the make-and-break contacting
device of the pulsator.
the operation of said pulsator and will cause
a continuous current to flow through the
main circuit. On the other hand, whenever
the particular contact 7° with which the con-
taet 7' is closed does not correspond to the
particular contacts o and ¢’ bridged by the
contact m the current in the main cireunit is
compelled to pass through the make-and-
break of the pulsator. This will cause the
alternate closing and opening of said main
circuit, which will cperate the armature S’
and the magnet S and the pawl S? carried
thereby, so as to cause a step-by-step move-
ment of the contact #' until it reaches that
contact corresponding to the particular con-
tacts 0 and o' which are operated. .

The series of contacts ¢ and f are included
in a local electric circuit which also includes
the electromagnet ¢. The corresponding
contacts e and f are electrically connected to
eachother, and the adjacent contacts of adja-
cent pairs are also electrically connected.
The contacts of each pair are electrically dis-
connected excepting when bridged between
by the contacts 2 on the rods g. Thus in
the initial position of parts before any one
of the rods g has been operated a complete
electrical connection will be established
through the series of contacts e, which will
close the circuit through the magnet ¢, caus-
ing it to attract its armature ¢’ and hold
the band p in its locking position.  If, how-
ever, one of the rods ¢ is pushed inward, so
as to withdraw its contact 7 from between
the corresponding contact e, this electric eir-
cuit will be temporarily broken, but will be
completed again. as soon as the contact T
bridges between the corresponding pair of
contacts /. When the rod ¢ is pushed in-
ward, the detent ¢’, which is provided with
an inclined inner face, will act as a lateh to
move the band longitudinally against the
pull of the magnet ¢ and then will engage
beneath said band so asto hold the rod from
being drawn outward. As soon, however, as
another rod is pressed inward the breaking

This will prevent’
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of the electric circuit by the movement of the
contact 7 from between the contacts e will
deénergize the magnet ¢, permitting the
spring p' to draw the band p in the opposite
direction from the pull of the magnet, there-
by loosening the detent of the previously-op-
erated rod and permitting its spring/ to force
it outward. _

From the description as above given it will
be understood that the transmitting instru-
ment comprises, essentially, a series of keys
and means operated thereby for causing a
traveling contact to move into different posi-
tions, respectively corresponding tosaid keys,
by a step-by-step movement and that this
step-by-step movement is accomplished by a
pulsating current in the main line. The re-
ceiving instrument or register consists of
mechanism adapted to move synchronously
with the movement of said traveling contact,
which mechanism is actuated by a pulsating
current in the main line and operates an in-
dex. As each station or end of the lines is
provided with both transmitting and receiv-
ing instruments, I preferably arrange these
two instruments in'a single casing~—viz., the
casing a. The mechanism for the receiving
instrument is located between the dial and
the plate or diaphragm d and is of the fol-
lowing constroetion:: :

(3 is an arbor journaled in bearings upon
the plate d and arranged axially within the
casing a. The outer end of this arbor ex-
tends centrally through an aperture in the
dialand has secured thereto an index-hand H.

I is a ratchet-wheel secured upon the ar-
bor, and J is a pallet or actuating-pawl se-
cured to the pivotal armature K, which is ar-
ranged in proximity to the electric magnet L.
The magnet L being included in the main cir-
cuit it will be understood that the pulsating
current therein will cause a vibratory move-
ment of the armature X and by means of the
pawl or pallet J will cause a step-by-step
movement of the ratchet-wheel I, thereby
causing the index to travel synchronously
with the movement of the traveling contact
in the transmitting instrument.

Transmitting and receiving instruments
constructed as above described may, if de-
sired, be employed at both ends of the lines,
themainsignaling instrument being included
in eircuit with the line A and the return sig-
naling instruments in circuit with the line
B. For certain uses of my signal system,
however, it may be desirable to employ a
number of signaling instruments arranged at
different stations, all adapted to register a
signal in one receiving instrumentat the op-
posite end of theline and also adapted to mu-
tually control each other. Such a system is

illustrated in Fig. 1, in which F indicates one
signal instrument, I’ another instrument at
a different point from the instrument F, but
arranged to be controlled thereby, while F?
indicates the instruments at the opposite end
of the line constituting the receiver and trans-
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mitter for both instruments F and F'. The
instruments F and F’ are identical in con-
struetion, so far as the parts comprising the
receiving instrument are concerned, and also
the parts of the transmitting instrument, with
the exception of the traveling contact " and
its actuating mechanism. The instrument
F' isunprovided with said traveling contact,
but is electrically connected to control the
movement of the traveling contact in the in-
strument F.. This electrical connection com-
prises a series of electrical conductors ¢, re-
spectively connecting the contacts o of the
instrument, T’ with the contacts 7° or to the
conductor #, leading to said contacts. The
contacts o’ of the instrument F' are also con-
nected in series to the electrical conductor?,
the arrangement being such that when any
one of the contacts m bridges between a pair
of contacts o and o' in the instrument F' and
the traveling contact 7' in the instrument F
closes with a corresponding contactr the pul-
sator E in the main line A will be locked.
The contacts ¢ and f of the instrument F’, as
well as the electromagnet g thereof, are con-
nected in series with the corresponding parts

in the instrument F in the same local electric -

circuit. Thus the operation of any of the
keys of the instrument F' will cause the ac-
tuation of the traveling contact ' in pre-
cisely the same manner as if a correspond-

ing key of the instrument I were operated.

Furthermore, the actuation of the key in
either of the instruments F or F' will cause
the unlocking and restoring of any previously-
operated key in either instrument. o

1t is obvious that the system may be pro-
vided with as many differentinstruments con-
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nected in a similar way to the instruments F -

and B as it is desired to employ. For use in
a signal system on boats it is frequerntly de-
sirable to have cne instrument in the pilot-
house, another at the bridge, and others at
different points, alladapted to register a sig-
nal in the receiving instrument in the en-
gine-room. The instrument in the engine-
room (represented by the reference-letter F?
in Fig. 1) may be the same in construction as
the instruments F and F'; but inasmuch as
butone instrument is employed at that point
the electric lock for the keys may, if desired,
be dispensed with and a mechanical lock sub-
stituted therefor. ‘ :

The ingtruments and circuits being con- -

structed and arranged as above set.forth, the
general operation of the system is as follows:
One operator, such as the captain or pilot of
the boat, is in a position to control one or
both of the instruments F and F’, the other
instrument, F?, being arranged for inspection
and control by the other operator, such as the
engineer. Supposing one of the keys of the
instrament F to have been previously oper-
ated, this key alone will remain locked in its
operated position, all of the other keys of
said instrument, as well as all of the keys of
the instrument T, being in normal position,

110

115

120

125

130




10

5

20

25

35

40

45

50

55

6o

65

If the operator now depressed another key in
the instrument F, the temporarily breaking
the local electric circuit deénergizes the mag-
nets Q in both instruments ¥ and F' and re-
leases the previously-operated key. Assoon
as the key is fully depressed this local eir-
cuit will be again restored, thereby locking
the key from return movement. The releas-
ing of the previously-operated key will cause
it to withdraw its contact m from between

-the corresponding pair of contacts o and o'.

This will break the branch of the main cir-
cuit, including the conductor ¢’ and traveling
contact 7', thereby deénergizing the magnet
of the pulsator E and the magnet s’ for actu-
ating the traveling contact.
magnet of the pulsatoris deénergized the ar-
mature thereof will move to again close the
circuit through the make-and-break mechan-
ism in the well-known manner of operation
of the instruments of this kind. Thus the
main circuit will be alternately closed and
opened by the pulsator, which will cause a
step-by-step movement of the contact ' and
a synchronous movement of the index H in
the instrument F2. The traveling contact ¢
will continue its movement until it finds that
one of the contacts, 7%, which is connected to
the contact o, corresponding tothe key last op-
erated. Assoon as this econtactisreached the
branch of the main circuit around the make-
and-break device of the pulsator will again be
closed, which will lock the magnet of the pul-
sator and prevent further movement thereof.
This locking of the pulsator will of course
terminate the movement of the traveling con-
tact 2’ and also that of the index H in the in-
strument F?. Supposing the captain to have
operated that key opposite the marking ¢ Half
speed astern” on the instrument F, the index
G when its movement is arrested will point to
a corresponding signal on the instrument F=.
The operator at that station then presses in
the key corresponding to the signal recorded,
whieh will set into operation the instruments
included in the return-signal circuit-line B.
The operation is precisely the same as that
previously deseribed, with the exception that
the pulsator E’ is set into operation, causing
the movement of the traveling contact ¢ of
the instrument F? and a synchronous move-
ment of the indices H' and H? of the instru-
ments T and F'. At the completion of their
movement these indices will stand at the
marking ¢ Half speed astern,” showing that
the engineer has understood the signal.

It willbenoticed that the operation of either
of the instruments F and F’ does not restore
the previously-operated key of the instru-
ment F?, and, on the other hand, the operation
of the instrument F? has no effect upon the
keys of either instrument ¥ or ¥'. Thus by
an inspection of the instrument the key last
operated is always indieated by being locked
in its depressed position. This feature is of

special value in determining which operator
is to blame in case of a mistake, as the re-

As soon as the’
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corded signal cannot be changed by the opex-
ator at that end of the line, norcan he change
the position of the keys upon his instrument
without recording a new signal at the oppo-
site end of the line.

It is to be understood that the step-by-step
mechanisms always turn in one direction.
Thus if the traveling contact » passes the last
of the segmental series of stationary contacts
78 without closing the locking-ecireunit it will
continue itsstep-by-step movement around to
theopposite end of said segmental series and
will then pass through said series until it
finds the proper contact and the locking-cir-
cuit is established. 1t is to be also under-
stood that although, as shown and described,
the closing of any one of the branch circuits
effects the locking of the pulsator, this is not
hecessary, as the pulsator may operate con-
tinuously to make and break its branch of
the main circunit, and at the same time the
closing of one of the other branches would
cause a continuous current to pass through
the main line, which carrent would lock the
step-by-step mechanisms from movement.

What I claim as my invention is—

1. Asignalsystem comprising instruments
at different stations each comprising an indi-
cator for a series of signals and a correspond-
ing series of actuating-keys arranged in ad-
jacence thereto, the two instruments being
provided with electrical connections whereby
the actuation of any one of the keys at one
station will effect the corresponding indica-
tion at the opposite station, ané the operation
of the adjacent key at the latter point will ef-
fecta return-signal indication at the first sta-
tion, adjacent to the key first operated.

2. Asignal system comprising instruments
at different stations each comprising an indi-
cator for a series of signals and a series of

‘keyscorresponding tobutindependent of said

indicator, each key being adapted upon op-
eration to antomatically lock itself and to un-
lock the previously-operated key, and elec-
trical connections between said stations
whereby the operation of any key at one sta-

tion will effect a corresponding indication at-

the opposite station,

3. Asignalsystem comprising instruments
at different stations each comprising an indi-
cator for a series of signals, and a series of
keyscorresponding to butindependent of said
indicator, and electrical connections whereby
an indicator may be effected in the indicator
at one station by the actuation of any one of
the keys at a plurality of different stations,
and whereby the actuation of said key will
automatically lock itself and unlock the pre-
viously-operated key whether at its own or a
different station. ’

4. A signal system comprising a normally
closed electriceircuit, transmitting and receiv-
ing instruments each comprising a step-by-
step mechanism and anactnating-electromag-
net therefor, the latter being included in said
electriecirenit, an automaticbreak-and-make
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pulsator for said circuit, a plurality of branch
circuits around the break and make of said
pulsator, each having two breaks therein, a
series of keys in the transmitting instrument
for respectively closing one of the breaks in
each of said branch circuits, each key when
operated being adapted to open the circuit
closed by the previously-operated key and
means operated by the step-by-step mechan-

1o ism of the transmitting instrument for suc-

cessively closing the second breaks in said’
branch cireuits in endless series for the pur-
pose described.

In testimony whereof I aftix my signature
in presence of two witnesses.

HOWARD A. FESSENDEN.

Witnesses:
L. J. WHITTEMORE,
H. C. SMITH,




