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To all whom it may concern:’

Be it lnown that I, Jonxs L. Har, a citi-
sen of the United States, residing at Schen-
ectady, county of Schenectady, State of New
5 York, have invented certain new and useful
Improvements 1n Signaling Systems, of
which the following is a specification.

My invention relates to signaling systems
for transmitting indications at predeter-
10 mined intervals, the length of which is ad-
justable, and particularly to systems for use
on board shig for signaling from the engine-
room to the fire-room the times for firing the
ceveral furnaces. In a former patent, No.
15 918,848, issued to me Apl. 20, 1909, I have
disclosed a system of this character, compris-
ing a plurality of electrically-operated indi-
cators arranged to display successively sig-
nals corresponding to the several furnaces,
device embodying time-
operated means for rendering the receivers
operable at constant intervals of time, with
means for varying at will the time-intervals.

My present invention consists in an im-

2b provement in the system of my former ap-

plication.

In my
provided
ergized

former system each receiver was

to give one of its indications, it

30 would remain energized for a certain length
| ments of parts of the system.

of time determined by the dash-pot.
One feature of my present invention in-
volves the elimination of the dash-pot by

providing means in the transmitter for main-
the transmitting circuits for a pre-
determined time. I accomplish this by pro-
viding a magnet in the transmitter, which is
momentarily energized periodically to trans-
mit the current impulses, with circuit-main-
40 taining contacts, so that when the magnet is
energized, it is maintained energized until
its maintaining circuit is interrupted, after a
certain time, by means provided for that
purpose.

45 Another feature of my invention consists
in adapting the system for the separate.con-
trol of signals for the ‘star-board and port
sides’ of the ship. There may be half a
dozen fire-rooms on each side of the ship
furnaces in each, and
it is frequently desirable, not only to indi-
cate the time for firing each of the furnaces
in each room successively, but also to alter-
nate the firing on the star-board and port

with a dash-pot, so that when en-

! sides of the ship. I, accordingly, provide
switch contacts arranged to make circuit-
changes in the transmission circuits for the
star-board and port sides of the ship alter-
nately; together with an actuating magnet
for the switch contacts, and a step-by-step

| device periodically operated and controlling

& the magnet. )

l A further feature of my invention con-
sists in the substitution for the clock mech-

| anism which formed the motor in the trans-

mitter of my former system, of a small elec-
tric motor arranged to operate at constant
speed, and of a simple and efficient design.

reference to the accompanying drawings, 1n
which Figure 1 shows a front elevation of

the transmitter with the cover of the casing
removed; Fig. 2 shows a side elevation of
the same in cross-section; Fig. 3 shows on a
reduced scale a front elevation of the trans-
mitter with the cover in place; Fig. 4 shows
a cross-sectional detail plan view- of the cir-
cuit - changing switch in the transmitter;
Fig. 5 shows a front elevation of the re-
ceiver with the casing cover removed ; Fig.
¢ shows a cross-sectional side elevation of
the same; Fig. 7 shows a side elevation of a
detail of the receiver; and Fig. 8 shows dia-
grammatically the connections and arrange-

In .the drawings 1—1 represent the sta-
tionary field-magnets of 2 small electric
motor of special design. There are four of
these magnets, as shown in Fig. 1. The
motor armature 2 is unwound and comprises
an axial portion, extending parallel with
the axis of the field-magnets, and terminat-
ing at each end In a five-pointed star-shaped
member, the poles of which extend close to
the poles of . the stationary magnets, as
shown in dotted lines in Fig. 1. As the
magnets are suctessively energized, the ar-
mature 2 is rotated step-by-step. In Fig. 1
the armature is shown 1n the position which
it occupies when the lower left-hand magnet
1 is energized. If this magnet is deéner-
gized, and an adjacent magnet is ener-
gized, the armature will be shifted a twen-
tieth of a revolution; there being four mag-
nets and five poles on the armature, so that
said adjacent magnet is displaced from the
armature-pole which it attracts by a dis-

tance corresponding to one-fourth of a revo-
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lution minus one-fifth of a revolution,— | 19 moves the ratchet in 2 counter-clockwise
that is, one-twentieth of g revolution. To . direction against the spring tension, A re-

shift the current from one field magnet to
another, the commutator 3 is placed on the
shaft of the armature. This commutator,
which may be of any well known construc-
tion, is shown in the drawings as composed
of two star-shaped members placed side-by-
side, as most clearly shown in Fig. 8. ' One
of these members is of conducting material
and the other of insulating material. As
this commutator rotates, the brushes 4,
which are connected to the terminals of the
field-coils 1, bear alternately on the insulat-
ing and conducting members, so as to cut
the field-coils successively info and out of
circuit.

Mounted on the shaft of armature 2is a
conducting disk 5. This disk is embraced
by poles 6 of the drag-magnet 7, which, by
the eddy currents which it induces in the
disk, retards the rotation of the motor.

8 represents a resistance by means of
which both the torque of the motor and
the strength of the retarding magnet may
be varied. This resistance may be of any
suitable construction, but I have indicated a
coil with the insulation removed from the
coil-conductors along two parallel strips.
Adjustable contacts § bear at their extremi-
ties on the uninsulated portions of the con-
ductors. If the resistance 8 is connected
source of the current, as will be
hereinafter explained, and if the magnet 7
and field-coils 1 each have 2 terminal con-
nected to one of the movable contacts 9 and
their other terminals connected to the
source, then by adjusting the contacts 9,
the torque of the motor and the strength of
the drag-magnet may be independently ad-
justed, so as to secure any desired speed of
the motor. The shaft of the armature 2
drivesthe speed-reducing gearing formed by
a pinion 10 on the armature shatt engaging
the gear 11, which in turn drives a pinion 12
engaging a gear 13 loosely mounted on the
armature shaft,

The gear 13 carries a contact 14, which
once in every revolution of the gear engages
a stationary contact 15. When this engage-
ment occurs, a circuit is closed, as will be
hereinafter explained, in which the electro-
magnet 16 is included. Consequently, at
every engagement of contacts 14 angd 15,
magnet 16 is energized. The armature 17 of
this magnet is normally held away from the
magnet, as shown in Ifig, 1, by the spring
18. The armature carries 4 pawl 19, whick
engages a ratchet-wheel 20, so that every
time the magnet 16 is energized and deéner-
gized, the ratchet wheel is advanced one step.
This ratchet-wheel ig
spiral spring 21, shown in Fig. 2, which
tends to rotate the ratchet.in g clock-wise
direction, as viewed in Fig. 1, while the pawl

provided with a flat"

taining pawl 22 is provided for preventing

the return of the ratchet-wheel when arma-

ture 17 is attracted by magnet 16. The

ratchet-wheel carries a stop 23, which, when

the ratchet-wheel is released from the pawls

19 and 20, as will be hereina fter explained,

1s brought into engagement with a stop 24

by the rotation of the ratchet-wheel under

the influence of the spring 21. This stop 24

is carried on an adjustable member which

forms one bearing for the spindle of the

ratchet-wheel 20. This stop 24 is adjustable

in position by means of a rod 95 provided

with a milled head 26 outside the casing, as

shown in Fig. 1, and carrying a worm 27

engaging a worm-wheel 98 secured to the

member carrying stop 24. Thus, by rotating

the milled head 26, the position of the stop

24, and consequently the position to which

the ratchet-wheel is returned by its spring

21 when released by the actuating pawls,

may be adjusted as ‘desired.  In order that

the position of the stop 24 may be known

to the person adjusting it, the spindle which

carries the stop is provided with a numbered

dial 29. Tn Fig. 1 'these numbers are omitted

from the dial, in order to avoid confusing

the drawing, but these numbers are shown

in Fig. 3, as seen through a small glass win-

dow 30 in the cover. This dial is preferably
of glass or other transparent material, and

haslamp 31 behind it to illuminate it.” The

numbers on the dial may be so placed as to

indicate the number of minutes between suc-

cessive impulses for which the transmitter is

set. The member 23, besides serving as a

stop for limiting the backward movement, of

the ratchet-wheel, may also serve as a con-

tact, which, in one position of the ratchet-

wheel engages a stationary contact 32. Tt

will be seen that the position of the member

24 determines the number of steps which the

ratchet-wheel must be moved to bring the

contact 23 from its original position into

engagement with the contact 32. Tt is by

this adjustment of the stop 24, and conse-

quently, of the number of operations re-

quired to close the contacts 28 and 32, that

the interval between the impulses transmit-

ted is adjusted.

- 33 represents a magnet which is in circuit
with the contact 82, and is energized when
this contact is engaged by the movable con-
tact 23 on the ratchet-wheel. The armature
34 of this magnet is normally held in the
position shown by the spring 35. This ar-
mature is provided with an extension which,
when the armature is attracted by the mag-
net, engages the pawls 19 and 22, and lifts
them . from the ratchet-wheel ; allowing the
ratchet-wheel to be returned to its original
position by the spring. Consequently, en-

gagement between contacts 23 and 32 is only
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momentary, since, when they engage each
other. magnet 33 is at once energized and re-
leases the ratehet, so as to separate contacts
93 and 32. In order to prevent the imme-
diate opening of the transmission circuits
which are momentarily closed by contacts 23
and 32, the extension of the armature 34 18
provided with a contact 36, which, when
armature 34 is attracted, engages a contact
37 on the armature 17 of magnet 16. The
engagement of these two contacts closes a
shunt circuit around the contacts 23 and 32,
and so, although these latter contacts are
immediately separated, their circuit is not
opened, and magnet 33 is maintained en-
ergized and the transmission circuits closed.
This continues until magnet 16 is again en-
ergized Ly the engagement of the motor-
driven contacts 14 and 13. When this oc-
curs, contact 37 is drawn inward toward
magnet 16 away from contact 36, and the
circuit is broken.

As has been said heretofore, the trans-
mitter is adapted for the alternate control of
transmission circuits on the port and star-

- board sides of the ship. Lamps 38 and 39

30
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are provided in the transmitter behind glass
windows 40, and are connected as will here-
inafter be explained, so that they are illumi-
nated when an impulse is being sent over
the port and star-board transmission cir-
cuits, respectively. For the operation of the
cireuit-changing switch for controlling both
port and star-board circuits, the armature
34 of magnet 33 carries a slotted plate 41,
which moves up and down over the spindle
of a ratchet-wheel 42. This plate carries
pawls 43 engaging the ratchet 42, so that
the ratchet is moved forward two teeth every
time the plate 41 is lowered and raised by
the energization and deénergization of mag-
net 33. The spindle of ratchet 42 carries a
commutating-switch 44 having alternate
conducting and insulating segments. On
this commutator bear two brushes 45 and 46,
which are connected to the lamps 38 and 39,
and to the port and star-board transmission
circuits, respectively. When the brush 46
is on a conducting segment, as shown in Fig.
1, and when the transmission circuits are
closed at contacts 86 and 87, lamp 39 is illu-
minated and the star-board transmission cir-
cuits energized. When brush 45 is on a con-
ducting segment and contacts 36 and 37 are
closed, lamp 38 is illuminated and the port
transinission circuits energized.

Since each indicator must display a num-
ber of different signals successively, the cir-
cuit-changing switch must not only alter-
nately energize the star-board and port cir-
cuits, but must produce other changes in the
transmission circuits. Any suitable con-
struction may be employed for producing
the necessary changes, and the particular
construction shown forms no part of my in-

connections of either the port or

8

vention. I have illustrated for this purpose
a member 47 carried on the spindle of
atehet 42, and carrying contacts 48 bearing
on arc-shaped strips49and 50. These strips,
as shown in Fig. 8, ave arranged In two con-
centric cireles, the strips 49 being connected

70

to the port transmission circuits, and the -

strips 50 to the star-board transmission cir-
cuits. The spaces between adjacent strips of

.one set are staggered with respect to adja-

cent strips of the other set, so that if the
member 47 of Tig. 4 is rotated sixty de-
grees, it will produce a change in the circuit
star-board
transmission circuits withont affecting the
other; and in the next movement of sixty
degrees, will produce changes in the other
transmission circuit. The leads from the
transmitter are carried through suitable
fuses 51 and switches 52 and 53 to a source
of current, and to the star-board and port
transmission circuits. By means of the
switches 52 any fire-room on the port side of
the ship may be disconnected, and by the
switches 53 any receiver in any fire-room on
the star-board side may, be disconnected
from the system.

The construction of the receiver shown
in Figs. 5 and 6 is substantially the same
as that shown in my former application, but
somewhat simplified, owing to the omission
of the dash-pot. The receiver comprises
a rotatable armature 56 provided with an
energizing winding 57. This armature 56
has an S-shaped cross-section, as shown in
Fig. 6, the shape of its poles at each end of
the armature being fan-shaped, as shown in
dotted lines in Fig. 5. Three stationary
magnets 58 are arranged with their poles
58" adjacent to the armature 56. The cur-
rent for the field-magnets is sent in through
one magnet and taken out through the other
two in parallel. By varying the connections

 of the three magnets, the armature 56 may

be caused to assume any one of six different
positions. By increasing- the ynumber of
field-magnets, the number of positions of the
armature could be increased. The armature
carries on its shaft a transparent .dial 59,
which is provided with numbers, as shown
in dotted lines in Fig. 5, to indicate the par-
ticular furnace which is to be fired. A glass
window 60 is placed in the front of the cas-
ing, and lamps 61 are placed behind the dial
to illuminate it. The receiver also- com-
prises a pair of magnets 62, which are pro-
vided with an armature 63 pivotally mount-
ed on an axis 64 and carrying a contact 65,
which, when the magnets 62 are energized,
is pressed into engagement with a stationary
contact 66. These contacts, as shown dia-
grammatically in Fig. 8. control the cireuit
of a cluster of lamps 67, which, by their
illumination, attract attention to the indi-
cator when the indicator dial is actuated.
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. 18 connected to brush 46.
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In order further to attract attention to the
mdicator, the poles 62 are extended through
the casing, as shown in Fig. 7, and an arma-
ture 68 is provided, which, when the mag-
nets are energized, strikes the hammer 69
of a gong 70.” A cut-out magnet 71 is also
provided to cut the receiver from circuit
when the switch for that receiver is opened
at'the transmitter.

The construction of the several parts be-
ing as heretofore explained, the operation of

the system as a whole will best be under- |

stood by reference to Fig. 8, which shows
diagrammatically the several parts of the
system and their cireuit connections. In
this figure the source of current for the Sys-
tem 1s indicated by conduectors or mains to
which plus and minus signs are applied.
Tt will be seen that the resistance 8 is con-
nected directly across the source. The
damping-magnet 7 has one terminal con-
nected to the positive main and its other
terminal connected to a movable contact 9
on the resistance 8. The cireuit of the field-
magnets 1 may be traced from the other
movable contact 9, through one of the field-
magnets and commutator 8 to the negative
main. As the commutator 8 rotates, the
field-coils 1 are connected successively across
a portion of the resistance 8, determined by
the position of the movable contact 9. The
circuit of magnet 16, which, as was hereto-
fore explained, actuates the ratchet-wheel,
may be traced from the positive main to the

s right-hand terminal of the magnet, from the

left-hand terminal of the magnet through
contacts 15 and 14, and gear 138 which is
electrically-connected to the commutator 3,
as shown in Fig. 2, and thence to the nega-
tive main. The circuit of magnet 33, which
releases the ratchet-wheel and operates the
cireuit-changing switch, may be traced from
the positive main to contact 23, contact 32,
the upper terminal of the magnet, and from
the lower terminal magnet to the negative
main. Thus, this magnet is energized when-
ever contacts 23 and 32 are closed. Con-
tacts 36 and 37 are connected in shunt to
contacts 23 and 32. Lamp 381 is connected
directly across the mains.

A circuit extends from the negative main
to the junction of lamps 38 and 89. The
other terminal of lamp 88 is connected to
brush 45, and the other terminal of lamp 39
These brushes are
connected through the commutator 44 to a
terminal connection, indicated in Fig. 8, by
the brush 44", which is connected to contacts
32 and 37, so that when contact 23 is in en-
gagement with contact 32, or when contact
36 is in engagement with contact 37, a circuit
is closed through Iamp 38 or 39 (according
to the position ~f the commutator 44)
through one or the other of contacts 32 or 37
to the positive main; thereby indicating that

946,431

the port or star-board transmission cireuits

are energized. Brush 45 is also connected to.

one of the transmission wires of the port cir-
cuit. This wire is the second from the right
i the left-hand group in the transmitter,
and is represented by the second wire from
the bottom at the receiver at the left of the
figure. - Consequently, when brush 45 is
bearing on a conducting segment of com-
mutator 44, and when contacts 32 and 23 or
37 and 36 are closed, a circuit may be traced
from the positive main through contacts 23
and 32, or contacts 36 and 87, to terminal 44’
commutator 44, and brush 45, and through
the second conductor of the port circuit to
the magnets 62. The other terminal of these
magnets is connected through the armature
of the cut-out magnet 71 to the sixth con-
ductor of the port circuit, which, at the
transmission station, is connected through
the upper switeh 52 to the negative main.
Magnets 62 are consequently energized, clos-
ing contacts 65 and 66, thereby lighting the
lamp 67, and striking the gong 70.” This oc-
curs at the instant when the ratchet-wheel
has been moved forward by the magnet 16
sufficiently to bring contact 23 into engage-
ment with contact 32, and though contact 23
is immediately returned to its original posi-
tion, the circuit of magnet 62 is maintained
closed by contacts 37 and 36, as has been here-
tofore explained. Thus, attention is called
to the indication of tlie dial at the receiver.
The number which is displayed by the dial
18 determined by the position of the switch
member 47 of Kig. 4, which connects one of
each set of contacts 49 and 50 with a cireular
contact 72 (shown in Fig. 8) connected to
the positive main, and connects the other two
contacts of the set to the terminal connection
73 (shown in Fig. 8) which is connected to
the negative main. The position of the dial
is determined by the connection of one or the
other of the set of contacts 49 to the positive
or negative mains. The armature 57 of the
dial-shifting device, and the illuminating
lamps 61 are connected between the first and
sixth conductors of the transmission circuit.
The sixth conductor, as has been already
pointed out, is connected to the negative

70

80

90

100

105

main, while the first conductor is connected

to the positive main, as is best seen from Fig.
8, so that the armature 57 and dial itlumi-
nating lamps 61 are always energized.

The operation is then as follows: With
the motor of the transmission mechanism in
operation, the magnet 16 is energized peri-
odically, advancing the ratchet-wheel. step-
by-step, until contact 23 is brought into en-
gagement with contact 32. Magnet 33 is
then energized, bringing contacts 36 and 37
into engagement and releasing the ratchet-
wheel. At the same time, the downward
movement of the plate 41, controlled by the
armature 44 of the plate 43, shifts the
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ratchet 42, so as to shift the contacts of mem-
ber 47.
far enough to atfect its circuits.

ing segment of the commutator 1s already | by

under brush 45.
opened at brush 46,
the member 47 does not affect the connec-

A conduct- |

The star-board cireuits are
1 p
and - the movement of | comprising a

tions of the arc-shaped contacts 50, which ;

are connected to the star-board circuits; but -

does affect the connections of the contacts 49,
so ns to vary the connections of the magnets
58 at the receiver, and thereby to shift the
dial. At the same time, the circuit of mag-
nets 62 at the receiver is closed through
brush 45, commutator 44, contact terminal
44’, and contacts 37 and 36, to the positive
main. The lamps 67 are lighted, and the
gong struck, calling attention to the fact
that an indication is being displayed. The
lamps 67 remain lighted until magnet 16 is
again energized ; thereby separating contacts
37 and 86, and deénergizing magnet 33. The
circuits of magnets 62 at the receiving sta-
tion, and of lamp 388, which has been lighted,
indicating that a signal has been transmitted
to the port receiver, are broken at these con-
tacts 36 and 37. At the same time the
slotted plate 41 is raised, due to the retrac-
tion of armature 34 by the spring 35, and
the ratchet 42 and switch member 47 are ad-
vanced by an amount corresponding to one
tooth on the ratchet. This movement shifts
commutator 44 so as to bring an insulating
segment under brush 45, and a condueting
segment under brush 46, so that the next
time contacts 23 and 82 are closed, the star-
board circuits will be energized. It will be
seen that the transmission circuit is broken
ab the contacts 37 and 86, so that all arcing
at the commutator 44 is avoided. Magnet
16 again periodically advances the ratchet-
wheel until contact 28 again engages con-
tact 32. Magnet 33 is again energized, clos-
ing contacts 36 and 37, and consequently
closes the star-board transmission circuits.
At the same time, switch member 47 is ad-
vanced, so as to vary the connections of the
arc-shaped contacts 50, and display a new
indication in the star-board receiver. The
connections of the contacts 49 are not

_changed by this movement, so that the indi-

cations of the port receivers are not changed.

The function of cut-out magnet 7L is
simply to cut out the receiver when its
switch 52 at the transmitter is opened.
When the switch 52 is opened, magnet 71 is
deénergized, thereby opening a circuit which

would otherwise exist through magnet 33 at 1

the transmitter, and magnets 62 and arma-
ture winding 57 at the receiver in series,
whenever magnet 33 was energized by the
closing of contacts 23 and 32 or 36 and 37.

T do not desire to limit myself to the par-
ticular construction and arrangement of

parts here shown, but aim in the appended

claims to cover all modifications which are

"Phis does not move commutator 44 | within the scope of my invention.

What I claim as new and desire to secure
Letters Patent of the United States, is—
1. In a signaling system, a transmitter
motor, contacts controlled

thereby for closing a circuit momentarily

at predetermined intervals, a magnet in said-

cireuit, contacts controlled by said magnet
connected in shunt to the first-mentioned
contacts to form a maintaining circuit for
said magnet, and means controlled by said
motor for opening said maintaining circuit
after a short predetermined interval, and a
receiver controlled by said magnet.

2. In a signaling system, a transmitter
comprising a motor, contacts controlled

‘thereby for closing a circuit momentarily at

predetermined intervals, means for main-
taining said cireuit closed after said contacts
have opened, and means controlled by the
motor for rendering said maintaining means
inoperative after a short predetermined in-
terval, and a recelver controlled by said
cireuit.

8. In a signaling system, a transmitter
comprising a motor, contacts controlled
thereby for closing a circuit momentarily at
predetermined intervals, means for adjust-
ing the length of said intervals, means for
maintaining said ecireuit_closed after said
contacts have opened, and means controlled
by the motor for rendering said maintaining
means inoperative after a short prede-
termined interval, and a receiver controlled
By said circuit.

4. In a signaling system, a transmitter
comprising a motor, contacts arranged to be
closed periodically by said motor, a magnet
controlled by said contacts, a step-by-step
device actuafed by said magnet, contacts ar-
ranged to be closed momentarily -by said
device, a magnet arranged to be energized
by the contacts of said device and to main-
tain itself energized, a cireuit controlled by
the second magnet, and means controlled by
the first magnet for deénergizing the second,
and a receiver controlled by said circuit. .

5. In a signaling system,
comprising a motor, contacts arranged to be
closed periodically by said motor, a magnet
controlled by said contacts,
by said magnet, a ratchet actuated by said
pawl, a contact controlled by said ratchet, a
second magnet controlled by the ratchet con-
tact, a circuit controlled by the second mag-
net, means controlled by the second magnet
for releasing the ratchet from said pawl, and
contacts controlled by the first magnet and
controlling the second, and a receiver con-
trolled by said circuit.

6. In a signaling system, a plurality of
transmission circuits, receivers connected to
the several circuits, and a transmitter com-

prising switch contacts arranged to make
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circuit changes in said transmission circuits | ing over wide ranges the time interval be-

alternately, a magnet for operating said | tween successive steps. , 10
switch contacts, a step-by-step device, actu- In witness wheieof, I have hereunto set
ating means therefor, contacts controlling | my hand this 80th day of March, 1907.

said magnet arranged to be closed upon the JOHN L. HALL.
movement of said device through a prede- Witnesses:.

termined number of steps, means for ad- Bexsarin B. How,

justing said number, and means for adjust- Hzerex Ogrrorp,




