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UNITED STATES

PaTENT OFFICE.

GEORGE B. FESSENDEN, OF BOSTON, MASSACHUSETTS.

WATCHMAN’S TIME-DETECTOR.

SPECIFICATION forming part of Letters Patent No. 381,993, dated May 1, 1888.

Application filed December 22, 1886. Serial No. 222,320,

To all whom it may concern:
Be it known that T, GEORGE B. FESSENDEN,

of Boston, county of Suffolk, State of Massa- .

chusetts, have invented an Improvement in
Watchmen’s Time-Detectors, of which the fol-
lowing deseription, in connection with the ae-
companying drawings, is a specification, like
letterson the drawings representing like parts.

My invention relates to a watchman’s time-
detector of that class in which the watchman
visits the different stations and, by means of
an electric circuit conneeting each station with
a clock or recording apparatus, causes a record
to be made of the time at which he visits the
stations. Inapparatus of this class as hereto-
fore generally made the clock or recording ap-
paratus is- connected with the different sta-
tions by a series of normally-open circuits hav-
ing @& common return-wire containing a bat-
tery or other source of electricity, so that
when the proper branch is closed by a suit-
able key or button at any station acurrent will
be caused to flow, which, through suitable
electro-magnetic devices at the cloek; causesa
record to be made on a traveling recording-
surface having a uniform time-movement.
The record or mark on the traveling surface
has usually been made by the direct action of
an eleetro-magnet or its retractor, thus requir-
ing a sufficiently-strong currentto do the work
of making the record, which is usually made
by pricking or punching a hole through the
traveling surface, which is usually a sheet of
paper.

In another application, Serial No. 136,055,
filed June 26, 1884, I have shown and described
an apparatus having the source of the electric
current placed in the branch circuits leading
to the station, instead of in the commmon return-
wire, and thus removing the possibility of pro-
ducing a record by connecting a branch wire
with the return-wire at any other point except
at the station to be visited. In that appara-
tus electric generators were employed, instead
of batteries, in the branch circuits, and the
said generatorseach operatedacireuit-changer,
by which the circuit at any time operated is
immediately thereafter opened and the circuit
leading to the next station of the series im-
mediately closed, but onestation-cireuit being
closed at a time. 'The said cireunit-changer in

its movement that shifted the circuit from one

(No model.)

station to the néxt also operated another cir- -

cuit containing the recording - instrument,
which thus produced a record of each move-
ment of the circuit-changing instrument, and
the apparatus so constructed did not produce
a separate independent record for each sta-
tion. ' .

The present invention consists partly in a
novel arrangement of the branch and return
circuits, whereby two or more series of sta-
tions may be connected with and controlled by
a single cirenit-changing instruament.

The invention also consists in the employ-
ment of an independent recording device for
each station or for the corresponding stations
of each series of stations, in connection with
branch circuits leading from the recording-in-
strument to the different stations and inde-
pendent electric generators at each station.

The invention also consists in details of con-
struetion of the apparatus and arrangement of
the circuits, to be hereinafter pointed out.

Figure 1 is a plan view of the recording ap-
paratus of a watehman’s detector embodying
this invention; Fig. 2, an end elevation of a
portion thereof; Fig. 3, a detail in section on
line #, Fig. 1; Fig. 4, a diagram representing
the circuits, and Fig. 5 a perspective view of
the circuit-changing shaft or drum.

The recording apparatus comprises a cloek-
work or time-movement, a, of usual construec-
tion, for actuating the recording-surface, which
consists of a dial of paper, (indicated in dotted
lines at &', Fig. 1,) which is rotated with a uni-
form time-movement by the arbor «* of the
said clock-work, and has its periphery sup-
ported at the point where the record is to be
made by guides @® «,in the usual manner,
The record is made by a series of pins, b, work-
ing in guides ¢’ (see Fig. 2) at the under side
of the paper-guide ¢’, said pins being operated
to pierce the paper by levers or hammers ¢,
correspouding to the different stations. The
said hammer-leverscare acted npon by springs
d, (see Figs. 3 and 4,) tending to throw their
ends against the recording-pins, and the said
levers are all insulated from one another, work-
ing in guides ¢, of insulating material, con-
nected with the paper-guide ¢’, and being pro-
vided with striking-faces ¢, of insulated mate-
rial, to prevent them from becoming electric-
ally connected through the pins b and guide
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«'. The said levers ¢, which with the pins b

coustitute the recording devices, are operated
by a drum, ¢, provided with a series of pins
Or projections, ¢, (see Figs. 1 and 8,) arranged
spirally around the said drum, so that the lat-
ter in rotating through an angle equal to that
between two consecutive pins, as shown in
Fig. 8, will depress the striking end of one of
thehammers¢, straining thesprings d,and then
releasing the said hammer, so that it will be
acted upon by the spring d and caused to
strike a blow against the eorresponding pin, b,
sufficient to force the latter through the paper
and make the record, and at the end of the
angular movement the drum will come to rest
with the next pin in contact with the next le-
vertothe one which was thus operated to make
a record, and will always have one pin in con-
tact with one lever, making an electrical con-
nection between the said lever and the drum
e,while all the other levers are electrically in-
sulated from the said drum. ‘

The drum e is actuated and controlled in its
angular movements by a mechanical motor or
clock-work, f, driven by a weight or spring
aud provided with a detent-lever, £/, which
normally engages a projection, f2 on a detent-
wheel, /%, and when disengaged therefrom per-
mits the said wheel to make one rotation, which
is sufficient to turn the dram e through the
space between two consecutive pins. The de-
tent-lever f’ is connected with a rock-shaft, f*,
provided with an armature-lever, f% carrying
the armature for an electro-magnet, g, which
in thisinstance is so proportioned as to be op-
erated by the comparatively-weak currents
produced by a small magneto-generator, as the
mechanical work of disengaging the detent is
very small.

The drum e, besides serving to operate the
hammer-levers ¢, also controls the branch cir-
cuits leading from the recording apparatus to
the various stations to be visited, so thata eir-
cuit will be afforded only from the station cor-
responding to that one of the levers ¢ which
happens at any time to be engaged by one of
the pins e, as shown in Fig. 8.

The arrangement of circuits is best shown
in Fig. 4, the different branches 2, 3, &e.,
leading to the different stations 2 F?, &e.,
being connected with the different levers ¢,
through their springs d, or otherwise, so that
the said branches are in open circuit at all
the said levers ¢, except the one which hap-
pens to be at any time in contact with one
of the pins ¢. A common return - wire, 4,

-leads from all the stations to the recording

apparatus,where it is connected with the drum
¢, as shown, after passing through the magnet
g and the commutator 4, carried by the shaft
of the dronm ¢, the purpose of which will be
hereinafter explained. The magnet g is thus
included in circuit with any branch, 2 3,which
happens to be closed; but instead of also plac-
ing the generator or source of electricity, usu-
ally a battery, in the said return-wire 4, as
usually practiced, the electric current is in

the present invention applied in each of the

branches,which are shown as provided with
magneto electric generators, of usual construe-
tion, at each of the stations 4* %, &e. By this
means 1t is impossible for a watchman who
wishes toshirk his duty to produece a record
Ly connecting one of the branches 2 3 with the
retnrn-wire 4 at any point, as can usually be
and frequently is done; but it is necessary for
him to go to the station in order to cause a
current to pass through the magnet g, so as to
produce a record.

It is obvious that instead of the magneto-
generators at the stations local batteries might
be used; but the generators are preferable, as
they cause the branch cireuits to be connected
with the retuvrn-wire through their armatures,
which may be of low resistance relative to
that of the magnet ¢, so that even if a watch-
man had a battery or other generator at com-
mand he eould not produce a record by plac-
ing it in circuit between one of the branches
and the return-wire, as the generator would
shunt the said magnet or withdraw so much
of the current from it as to prevent it from
operating. As shown in this instance, there
are double the number of stations that there
are of hammers ¢, and the pins ¢ arearranged
in two reversed spirals around the drum e, so
thatin visiting the different stations the watch-
man will be obliged to go successively to
those connected with the levers ¢in one order—
that is, from one to the other end of theseries
of levers—and will have to visit the next se-
ries of stations in the reverse order with rela-
tion to the levers ¢. The branch wires 2 3
from each lever ¢ are subdivided, having
other branches, 20 30, leading to stations 2?
I, the said stations forming two series, as it
were, each corresponding to one set of spiral
pins ¢ on the drum e, and in order to pre-
vent a record from being transmitted from
a station of one series that should be trans-
mitted from the station of the other series
connected with the same lever, there is an in-
dependent return wire, 40, for the second se-
ries, which also passes to the commutator or
circuit - changer ¢ on the drum e. The said
commutator is shown as composed of a disk
insulated from the dram and having one half
its periphery cut away, while the other half
projects so as to make contact during the dif-
ferent halves of the rotation of the shaft and
drum with springs ¢ %, respectively connected
with the return-wires 4 40. The said disk is
continuously connected by spring * with the
magnet-wire 5, leading to one terminal of the
magnet g, the other terminal of which is con-
nected by wire 6 with thespring kin electrical
contact with the drum e. Thus during one-
half rotation of the drum the return-wire 4 is
connected, throngh thespring ¢/, disk 4, spring
i’, wires 5 and 6, including the magnet ¢ and
spring %, with the drum e and pins ¢ thereof,
8o that when one of the said pins comes in
contact with one of the levers the correspond-
ingbranch—as 2, for instance, Fig. 4—is closed,
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and by operating the generator A’ a current
will pass through the magnet g, releasing the
motor fand causing the shaft to turn suffi-
ciently to operate that lever and bring the
next pin in contact with the next lever. The
generator #*° will at this time produce no effect,
because its return-wire 40 is open at the spring
#*.  The station »* will then be the only one
in circuit, and when a current is generated
there it will cause the second lever of the se-
ries to make a record, and so on until all the
stations of the first series have been visited,
making a series of records which follow one
another in one direction on the recording-
surface, each succeeding one being, for in-
stance, nearer the center of the said record-
ing - surface than the preceding one. Then,
after all this series of stations have been vis-
ited, the drum ¢ will have made a half-revo-
lation, by which the uncub portion of the disk

4 comes in contact with the spring ¢, leaving-

the spring 7/, so that the return-wire 4 and first
series of stations will be in open circuit, while
the return-wire 40 is connected, through the
spring #, disk ¢, and spring ¢, with the wires
5 6, including the magnet g,and with the drum
e, so that the different branches 20 30, and so
on, are brought into circuit in the rotation of
the drum ¢, but in the reverse order to that
followed for the first series of stations, so that
the records for the second series of stations
are successively more remote from the center
of the paper disk, and there is thus no diffi-
culty in distinguishing the different stations
on the recording-disk, which shows the time
that the watechman visited each station in each
series.

‘When desired, the apparatus may be pro-
vided with means for operating a loeal alarm
in case the watchman fails to visit the differ-
ent stations for any reason, as described in
patent to E. T. Quimby, No. 236,257, dated
January 4, 1881. In the said patent to Quimby
the circuit closer controlling the local-alarm
circuitis operated by the clock and by the mag-
net which actuates the recording-marker; and
the present invention, so far as relates to the
local alarm, consists in operating the circuit-
closer by the clock or time movement and by
a mechanical actuator operating in connection
with the recording mechanism. This part of
the apparatus isshown in Fig. 1, and consists,
essentially, of a circuit-closer, m m/, the mov-
able member m of which is frictionally con-
nected -with an arbor, m% rotated by a gear,
m’, meshing with one of the slow - moving
wheels of the clock ¢, which may be the same
that actuates the recording-surface and which
moves the member m slowly toward the mem-
ber w/, so. that unless this movement is ar-
rested the members will come together and
close the local circuit of the alarm S at the
end of a definite period of time, depending on
the distance the members m m’ are separated
at the beginning of such movement,.

Tn order to prevent the members m m' from
coming together as long as the watchman is
attending to his duty, the member m is acted
upon by a mechanical actuator tending to move
it in the opposite direction to the movement
produced by the clock, and shown in this in-
stance as consisting of a pin or cam projection,
n, connected with the drum ¢, and arranged to
strike a roller, %/, at the end of the lever m in
the rotation of the drum ¢, and thereby move
the lever m a definite distance from the co-
operating member m/, so that a definite period
of time will have to elapse after the projec-
tion n passes the roller n’ before the circuit
can be closed, which period is made by adjust-
ing the member m’ a few minutes greater than
the time allowed for the watchman o make
his round of visits.

If desired, there might be a series of the
projections n corresponding to each station,
and the timeshortened so that the alarm would
be sounded if the watchman delayed too long
between the visits to any two stations.

It is obvious that the arrangement of the
current-generators at the stations, instead of
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in the common return-wire, the said genera- '

tors co-operating with corresponding record-
ing devices, is not limited to the specific con-
struction of said recording devices herein illus-
trated.

I claim— :

1. The combination, with a moving record-
ing-surface, of a series of recording devices
and an eleetro-magnet controlling the opera-
tion thereof, and a series of branch eircuits
corresponding with said recording devices,
and each being subdivided and leading to two
separate stations, a return-wire common to
one series of stations connected with one seb
of subdivided circuits and another return-wire
for the other series of stations, and a commu-

_tator controlling the said return-wires, whereby

the controlling electro-magnet is connected
with one return-wire while records are being
made from one series of stations and with the
other return-wire while records are being made
from the other series, substantially as and for
the purpose described.

2. The combination, with a time-motor or
clock and recording-surface moved thereby, of
a series of recording devices and a number of
branch ecircuits leading from said recording
devices, respectively, to the different stations
to be visited, and a return-wire common to
said stations, and a magneto-electric genera-
tor included in the branch wire at each of the
stations, substantially as and for the purpose
described. :

In testimony whereof I have signed my name
to this specification in the presence of two sub-
seribing witnesses.

GEO. B. FESSENDEN.

‘Witnesses:

Jos. P. LIVERMORE,
JAS. J. MALONEY.
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