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UNITED STATES

PATENT QOFFICE.

CHARLES W. HUBBARD, OF BOSTON, MASSACHUSETTS.

ELECTRIC DETECTING APPARATUS FOR WATCHMEN.

SPECIFICATION forming part of Letters Patent No, 259,690, dated June 20, 1882,

Applicration filed March 22, 1882, (No model.)

To all whom it may concern :

Be it known thatI, CEARLES W, HUBBARD,
of Boston, in the State of Massachusetts, have
invented a new and useful Improvement in
Electric Detecting Apparatus for Watchmen,
of which the following is a specification.

In my application No. 47,584 Thave described
a detective apparatus which is worked upon
an open circuit, and which consists essentially
of the said open cireuit, a elock-work located
in the office or other convenient part of the
premises to be guarded, and which antomati-
cally and periodically closes the circuit, an
alarm or recording instrument located near
the clock-work or in auny other suitable partof
the premises, and a namber of hand-switches,
one for and in each apartment to be visited,
the whole so arranged upon the open cirveuit
that an alarm will be given or a record made
periodically at each closing of the ecirenit by
the elock-work, unless there has been a corre-
sponding periodical shifting of all the hand-
switches.

The detecting apparatus herein desecribed,
so far as the duties of the watchmen are con-
cerned, is the same in its practical operation as
that described in the said other applieation;
but the present apparatus is worked upon a
closed circuit.

One part of the present invention consists
in the combination, with two or more battery-
cireuits, of a series of contact-points and hand-
switches in each or either of the said battery-
cireunits, an antomatic circuit-shifter so con-
trived as to alternately and periodically com-
plete each battery-circuit through a common
wire, unless said eircuit has been short-cir-
cuited, and an alarm or recording instrument,
or both, the whole arranged and operating as
hereinafter deseribed.

Theinvention consists, further,in certain sab-
combinations and details of construction, the
most important of which have reference to the
recording-instrument and to the employment
of a single recording-instrumentin connection
with several series of hand-switches.

I haverepresented the present invention, for
the most part, as contrived for two watchmen
who have separate ¢ beats,”or who have each a
separate series of hand-switches in charge;
but it will hereinafter appear that the inven-
tion will answer for a greater number or one

only. A separate battery is required for eacl
beat, and at least two battery-circuits are re-
quired, even if but one of them is furnished
with hand-switches.

The antomatic circuit-shifter has for each
series of hand-switches, or each watchman’s
beat with which it is connected, two contact-
plates, with each of which a pointerrevolved
by clock-work or other suitable mechanism
remains in contact through a portion of each
revolution. This pointer is connected with a
wire leading to ground, after passing through
an electro-magnet in or controlling the alarm
or recording instrament, or both.

Substantially as described in my said other
application, there is in each apartment or
place which a watechman is required to visita
switeh-board eontainingahand-switch and two
contact-points, and each of these contact-points
is connected by a wire with one of the two con-
tact-plates of the automatic ecircuit-shifter,
whieh are appropriated to the series or beat
containing theswiteh-board. Onehand-switch
in each series is connected with one pole of the
battery belonging to that series, and the oth-
ers are grounded through the wire leading to
ground from the other pole of said battery.

When the pointer of the automatic circunit-
shifter comes in contact with one of the con-
tact-plates belonging to either series of hand-
switches and breaks contact with the preced-
ing plate belonging to another series of hand-
switches, and consequently breaks connection
with the battery of the precedingseries,it will
fail to establish a connection with the new
battery unless all the hand-switches of the
new series are so turned as to maintain thecou-
nection through theirrespective switeh-boards;
but, on the contrary, the new battery will be
short-circuited at any switeh-board at which
the hand-switch is not properly turned.

The distinetive feature of the recording-in-
strument consists in itsadaptability to be used
in combination with several series of hand-
switches, the object being to show at a glance
by one dial and one tracing-pencil whether
any and what watchman has at any and at
what time failed to shift all the hand-switches
in his charge.

An alarm-bell also is so connected with the
recording-instrument as to sound an alarm
during the time the pointer of the auntomatic
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circuit-shifter is upon the contact-plate ap-
propriated to any series of hand-switches in
which the watchman has failed to perform his
duty.

In the drawings, A is the automatic commu-
tator or circuit-shifter, ¢ being a metallic hand
thereof, revolved in any given time by clock-
work, (not shown,) and R’ R? 1/ L? being four
contact-plates on the face of the commutator,
with which the hand « comes successively in
contact during each revolution.

B/, B3, and B® are three switch-boards, sup-
posed to be located one in each apartment
which a single watchman is required to visit.
In this specification they will be referred to
as the “No. 1 series of switch-boards.,” Each
contains a hand-switch, and the said switches
are marked respectively s’ s*.¢°, and each con-
tains two buttons or contact-points, (marked
respectively » and V', ¥3 and P, #5 and P.)

V'’ is the battery appropriated to the-No. 1
series of switch-boards. - One of its poles is
connected by a wire, as shown, with the hand-
switch of the last switeh-board of the No.1
series. The other pole is grounded, and the
remaining hand - switches of the series are
grounded through the same wire.

As before stated, two contact-plates of the

~ commutator A are appropriated to each series
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of hand-switches. -The plates appropriated to
the No. 1 series are marked R/ L/; the plates
appropriated to the No. 2 series are R? L?;
and it may. be added that in actual prae-
tice it is convenient that these coutact-plates
should have distinctive marks. The plate L’
is connected by a wire with all the right-hand
contact-points of the switch-boards in its se-
1ies except the last, the wire crossing at this
‘board and making a conunection with the left-
hand contact-point for a purpose. which will
appear hereinafter—that is, contact-plate I’/
is joined by a wire with contact-points #/, #3,

and &, In like manner R/ is joined with 7, %,
and 7. :
B%, BY, and B are in like manner switch-

boards belouging to the No. 2 series. V?is
the battery ot this series, and the connections
are as shown. The hand-switehes s®> and s* are
grounded through the wire grounding one pole
of Dbattery V2 The other hand-switch is con-
nected with the other pole of said battery, and
the contaet-plate L? of the antomatic commu-

tator A is connected by wire with contact-
points #% 4, and I, while contact-plate R? is
connected with %, I*, and #5

The hand « of the automatic commutator A
is connected by a wire, as shown, with the elec-
tro-magnet E, which in turn is grounded, as
shown.

It follows that in the condition of the appa-
ratus represented there is an unbroken circuit
from ground thlough battery V’, hand-switch
%, contaet -points #° #/, contact- plate I/, hand
a, and electro-magnet ’E to ground.

It is obvious, also, that if either of the hand-
letches were upon a right-hand contact-poin,
# r3 9% the battery V/ w ould be short- cuculted
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and there would be no current through the
electro-magnet E; and thusitis obvious thatit
is necessary that to maintain a enrrent through
the electro-magnet E the watchman shall take
care that all the hand-switches of the No.1
series are on their left-hand contact-buttons
before the hand a comes upon the plate L/,

In like manner it may be observed that the
condition of things is such in No. 2 series that
when the hand « comes upon the plate R?, as
indicated in dotted lines, all the hand-switches
of the No. 2 series must be upon right-hand
contact-buttons in order to establish and main-
tain a current flowing frem battery V2 through
the electro-magnet II; and it is obvious that,
for a like purpose, beforethehand ¢ comes upon
plate R’ all the hand-switches of No. 1 series
must be shifted to the right.

The distance between two plates upon the
commutator A is such that the hand a reaches
one plate before it leaves the plate immediately
preceding. There is accordingly a constant

contact through the electro-magnet B if the

hand-switches are shifted at the proper times.

It is now apparent that the wires leading to
the contact-points of the last switeh-board in
both series are crossed in order that there may
be no exceptions to the rule that the watchman
in anyseries shall turn all his hand-switches to
the left before the hand « reaches an L plate,
and again all to the right before the hand «
reaches an R plate.

Althoughbut two series of hand- switches are
shownin the drawings, a single antomatic com-
muatator might be used with a larger number,
each series having, as before stated, two plates
upon the commutator, and any watchman may
shift his switches without regard to the doings
of the other watchmen at any time when the
hand « is upon neither of the contact-plates of
the commutatorappropriated to his own series.
There must, however, be four contact-plates
upoun the commutator, and if there be but one
series of hand-switches the two plates not be-
longing to that series must be connected with
the poles of an independent battery.

In connection with the system or systems of
switches above deseribed, the electro-magnet
E may be a part of any w ell known alarm or
recordinginstrument. I have, however, repre-
sented it as a*part of a recording-instrument
of novel construction.

A dial, D, hras the liours marked upon it in
the usnal manner, and is revolved by an ordi-
nary clock-work. Upon this dial, a little with-
inits circumference,isdrawna clrcle, as shown,
and the space between the hour-marks is di-
vided by radial lines into as many smaller
spaces as there are series of hand-switches in
the system with which the recording-instru-
ment is connected ; but for convenience Lhave
represented spacesorradial lines for four series
of hand-switches upon the dial, although but
two series are shown and have been deseribed
in connection with the automatic commutator.

P is an elbow-leverpivoted at ¢ to the frame
(not shown) of the clock-work belonging to the
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dial D. One arm of this bell-crank lever car-
ries the armature ¢ of the said electro-magnet
L. The other end carries a tracing-pencil, p,
the butt-end of which is shown. In thenormal
condition of the elbow-lever, when there is a
current through the electro-magnet B and the
armature ¢ is held up,the otherend of the pen-
cil rests upon the dial within the before-men-
tioned circle, and as the dial revolves marks
a circle, or an arc of a circle, just within said
permanent circle. When, however, there is
no carrent through the electro-magnet, the
weight of the Jong arm of the elbow-lever or a
spring causes the end which carries the pencil
to swing outward beyond the permanentcirele,
and the line traced by the peneil is an arc just
outside of the permanent circle.

The commutator A is “timed” or adjusted
with reference to the dial D. Accordingly
when a current ceases through the electro-mag-
net I, owing to a break in one of the series of
hand-switches, the tracer upon the dial not
only records the fact of the break, but also
records the series in which and 'the time
at which the break oceurred. Thus the dial
in its present condition shows that it wasstart-
ed at six o’clock, and that from six to seven
the watchman of No. 3 series was delinquent,
that from seven toeight the watechmen of both
No. 2 and No. 3 were delinquent, and No. 3
again from eight to nine.

C is a battery-bell, one wire of which is con-
nected with a contact-point, d, on the elbow-
lever P, while the other is connected through
thebell-battery withacontact-screw, 8. When
the elbow-lever is released from the electro-
magnet Ii contact is made between d and S,
and the bell rings until a current is estab-
lished through the electro-magnet.

It is evidens that the time of an alarm will
indicate in what series of hand-switches a
break has oceurred.

Further deseription of the mode of opera-
tion is nunecessary.

I here claim—

1. The combination, with a common ground-
wire, an alarm or recording instrument in said
common ground-wire, several electric circuits,
and an automatic commutator causing the cur-
rents of said eircuits to flow through said com-
mon ground-wire successively at regunlar in-

tervals, of suitable contact-points and one or
more series of hand switches, substantially as
described, so that an alarm will be given or &
record made periodically, unless the periodie
action of the automatic commutator is coun-
teracted byacorresponding periodic movement
of hand-switches. _

2. The combination, with two circuits, each
containing a battery, and one or both contain-
ingaseriesothand-switchesand contact-points,
of suitable wires, an alarm or recording instru-
ment, and an automatic circuait-shifter adapted
to periodically and alternately connect each
cireuit with a common ground through the
alarm or recording instrument, substantially
as described, for the purpose specified.

3. The recording-instrument herein de-
scribed, consisting essentially of the automati-
cally-revolving dial D, provided with a circu-
lar and radial lines, as shown, the electro-mag-
net B, the bell-crank lever P, armature ¢, and
pencil p, in combination with an antomatic
commutator, snitable wires, and two branch
circnits, substantially as described, to make
records of the battery-circnit in which and of
the time at which a break occurs. -

4. Theautomaticeommutator orcircuit-shift-
er A, electro-magnet E, lever P, armature e,
pencil p, and automatically-revolving dial D,
in combination with two circuits, each provided
with an independent battery, and one or both
provided with hand-switches for short-cirenit-
ing the said battery or batteries, and the two
normally making ground alternately through
said commutator A andelectro-magnet ,sub-
stantially as described.

5. Theautomatic commutatororcirenit-shift-
er A, electro-magnet K, lever P, armature e,
pencil p, antomatically-revolving dial D, and
relay-bell C, in combination with two cireuits,
each provided with an independent battery,
and one or both provided with hand-switches
for short-cireniting the said battery or batter-
ies, and the two normally making ground al-
ternately through said commutator A and
electro-magnet I, substantially as described.

CHARLES W. HUBBARD.

Witnesses:
. Errror CABOT,
W. W. SwaN.
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