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1o all whom it may concers:

Be it known that I, EDWARD WESTON, of
Newark, Hssex county, New Jersey, have in-
vented a new and useful Improvement in Elec-
trical Recording Mechanisms, of which the fol-
lowing 1is a specification.

My invention relates to apparatus for pro- |
dueing a visible and continnous record of the
variations concerning which knowledge is de-
sired, which record shall exhibit the time of
occurrence and duration of such variations.

My invention consists in the apparatus and
combinations thereof, substantially as herein
described and shown. |

I here exhibit my said invention in connec-
tion with electrical apparatus and as construct-
ed torecord decrease in current strength or in-
terruption of current in a cireuit; buat it is to
he understood that my said invention is not
necessarily limited to use in connection or com-
bination with electrieal attachments. :

In the accompanying drawings, Figure 1 is
a front or face view of my recording mechan-
Ism, & portion of the rotary disk being broken |
away to exhibit parts otherwise concealed.
Fig. 2 18 a sectional view on the line & x of
Kig. 1. Iig. 3 is a diagram showing two rec-
ord-disks driven by the motor meehanism.

Similar letters of reference indieate like
parts.

A 1san electro-magnet the coits of which are
in cireutt with the line-conductor B and with
the battery C, one pole of said battery being
grounded. Interposed in the line-conductor
hetween battery and magnet A is an electro-
magnet, D. The magnet A has a pivoted ar-
mature, I, in bell-crank form, I and G being
the arms of said bell-crank. The arm (¢ is a
spring-arm and yields in two directions rela-
tively at right angles. To this end the arm is
twisted or turned, as shown, one part, g, of
said arm being horizontal and the other, ¢
vertical. At H i1s a retracting-spring for said
armature, which may be adjusted by the screw
I. Stops J are placed in proximity to said
armature to limitits range of movement. The
lower horizontal arm, (z, of the bell-crank car-
ries a pivoted horizontal roller or disk, I, the
beveled edge of which meets a pivoted disk,
L, of felt or other absorbent material, also se-

cured to said armature-arm. This felt disk is

| kept moistened with any marking-ink and

serves as an inking device for the beveled edge
of disk K. The magnet D is also provided
with a pivoted armature, M, having an adjust-
able retracting-spring, N, and limiting-stops
O P.

The magnets A and D are supported upon
the base or back board, (), in which is made
an opening which receives an ordinary spring
clock-train, R, which is secured nupon a metal

- plate, S. The gearing of this clock-train is

arranged so that the hour-hand arbor T makes
a revolution once in twenty-four hours, instead
of once in twelve hours, as is usual. In other
respects the common clock mechanism is un-
changed. Upon said arbor T are rigidly se-
cured a disk, W/, a flanged collar, U, and nut
V byscrewing down the latter. Consequently
sald disk rotates once in twenty-four hours.
The plate s, which supports the cloek mech-
anism R and disk W, isprovided with foareyes
or loops, X, which slide freely upon the ver-
tical guide-bars Y, which are fastened to the
back board, Q. On the lower part of plate S
18 affixed a yoke-picce, 7, which is provided
with a forwardly-extending forked arm, A’
B"is a rod having near its upper end an an-
hularchannel,into which the partsof'the forked
arm A" may be conveniently slid, as shownin
Fig. 1. By raising or lewering the rod B
the plate 5, and hence the clock-train R and
disk W, may be moved upward or downward
upon the guide-bars Y. This may be doneby
hand by means of the handle ¢ on the rod
B, The rod B’ passes through and is guided
by eves I}’ upon a metal plate, ¥, attached
to the back board, (). Uponsaid rod betsveen
sald guide-eycs are formed ratchet-teeth, with
which engages a pin, IV, which enters a metal
cylinder, ¢+, secured upon plate I, and bears
against a spiral spring in said eylinder. The
plate S and mechanism thereto attached are
normally supported in the position in which
they may be adjusted upon the guide-bars Y
by means of this pin ¥, The rod B’ is free to

turn in its guide-eyes D’ and in the yoke-
plece Z, so that by rotating it in proper direc-
tion by means of the handle ' the ratchet-
teeth may be withdrawn from engagement
with the pawl and the pin FY, when the rod and
partssupported by it may readily be lowered.

1
(It

6o

N
{ 51

QO

ICO




Pivoted upon the p1ate 1Y is a lever, H’, hav- |

ing at one end a pivoted spring-pawl, I', which
also engages with the ratchet-teeth upon the
rod B’. Near the other extremity of lever H’

5 is a spiral spring, J’, and, finally, to said ex-

tremity of the lever may be attached a cord
or wire, K. On each side of the lever H' are
stops 2 h which limit its range of movement.
By pu]lmﬂ down the cord K’ the pawl I' 1ifts
ro the rod B'. YWhen the cord is released, the
lever H’ is retracted by the spring J’ and the
pawl I’ slips over the next following tooth of
the ratchet, the rod B’ meanwhile being sup-
ported in the position to which it was hfted
15 by the pin K. This pin I, it will be noted,
has a beveled end, so that when the rod B’ is
raised, as described, the inclined sides of the
ratchet-teeth slide readily beneath the pin.
Upon the rod B’ is secured a stop, M’, whieh,
20 as.the rod is moved, meets either the upper
guide-eye, D', or the pin F’, and so limits the
extent of travel of said rod. |
Uponthe outer face of the disk W is secured
in any suitable manner (as by clamping be-
25 tween the face of the disk and the nut V) a
record-sheet, N'. Upon this sheet is marked
a series of concentric circles dividing it into
seven anpnular spaces, each corresponding to
a day of the week, as shown in Fig. 1. Said
sheetis alsodivided by radiallinesinto twenty-
four equal segments, each corresponding to an
hour of the day, and numbered in regular suc-
cession 1n two series of from one to twelve,
Secured to the fixed plate S is a bar, O’, which
35 extends over the top of disk W and 1s pro-
vided with an Indieator-tip, P’, which is lo-
cated in 2 line just above the center of the
disk. The bar O passes through an opening
in and so supports a small vertical plate, Q,
which extends downward in rear of disk W.
To said plate Q" is attached a plate, R/, which
extends down in front of the record-sheet on
disk VW, and which 18 slotted or recessed. The
rim oi the marking wheei or roller KX passes
throngh the slot in plate ‘%’, and S0 meets the
record- sheet, as shown in Tig. 2.

S’ is an electro magnet, als0 S‘apperted upon
the base-board Q. The pivoted armature T
of said magnet is in bell-crank form, having a
so horizontal arm, U, a retracting-spring, V', ad-

justable by serew YW/, and limiting-stops X

At the extremity of arm U’, which comes just

- beneath the end of arm @, is an adjustable

contact-screw, Y. The coils of magnet S"are

-:3 connected in local circuit by wires « b with

battery C, armatare M of magnet D, and the

contact- Stop O, limiting the movement of said
armature.

The operation of my above-described appa-
ratus is as follows: The disk W is continu-
ously rotated by means of the clock mechan-
ism, so that the record-sheet N’ thereon is
carried beneath the marking-point K, which
produces a trace or line thereupon. Thisline
65 will obviously be a true circle as long as
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the position of the marking-point over the | magnet D.
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disk is not changed. The current from bat-
tery C energizes both magnets D and A so
long as the line-circuit 18 unbroLen or so long
as said current is strong enough to cause the
magnet D to keep its armature M up to its
pole. The magnet A, therefore, normally at-
fracts its armature and the marking-point KK
remains at rest. If, however, circult on the
line is interrupted, the magnet A releases its 7s
armature,which is attracted by the spring H,
and the end of arm G falls upon the tip of the
screw Y. Simultaneously the magnet D re-
leases its armature M, .which, being retracted
by spring N, makes contact with the stop O,
and so completes local circuit through said
armature, battery C,wires ¢ 4, and magnetS’.
In descending the marking-roller K makes a
vertical or radial trace apon the sheet,and the
precise hour and minute when this is done 18 83

70
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 shown by the time-divisions on the sheet.

When magnet S’ is energized, it attracts its ar-
mature TV, raises the arm U’, and 1n this way
the armature I, and hence the marking-roller

K is lifted to a position slightly above that 00
which the marking-roller had before the in-
terruption of circuit occurred. The roller
then begins a new circular trace immediately
following the radial line, which circular line,
being different in location from that pre- g3
viously made by the marking-rolier, indicates
by its continuance for how long a timethein-
terruption of circuit has lasted.

It will be apparent that by suitably adjust-
ing the retracting-springs H and N of the ar-
matures E and M the magnet A may be caused
to continue to retain its amntme under the
influence of a current too wealk sufficiently to
cause the magnet D to hold 1ts armature
against the pull of spring N. In such case
the maguet D wounld, as before, release its ar-
mature and local ¢ircuit w 0111(1 as beifore, be
established through the magnet ', tlie current
dividing through the line “and magn_et S in
proporiion to their respective resistances, In
such event the magnet A, under the influence
of the still more weakened current, might re-
lease its armature,while,the armature of mag-
net ¥ Dbeing 'erlEICLed tire marking - 1*011}13
would produce on the Seale the same indim-
tion as if an actual rapiure of cireuib had oc-
carred. If, however, the magnet A did nev-
ertheless retain its : armature, Lhen the arm U
would still act to lift the marl{ing-p(}int above
its original 1)0511;1011 only no long verfical
trace would first be prod uced by the dr opping
of the arm G.

Ay one skilled in the art will easily per-
celve various relative adjustments of the ar-
mature-springs of the three maznets, so as to
vary the ability of said magnets to hold their
armaturesunder currentsof differentstrengths.
Thus, for example, the spring H might be ar-
ranged to draw away the armature K under
a less weakening of the current than would 130
suifice to effect the release of armature M of
In such case the arm G would
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drop and the marking-roller begin a new trace
nearer the center ot the zeemd sheet, local
circuit not being closed at all through man neg
S, and henee no movement of the arm U’
taking place.

Tt has already been stated that the plate S,

which supports the disk W and motor mech-

anism, is carried by the rod I, the ratechet-
teeth of which engage with the spring-pin K.

The object of the le& er I, which is provided

with the gpring-pawl 1',is to enable the rod B’

and mechanism supported thercon to be raised
at will, this movement being guidedin a ver-
tical phne by thecyes X, w mch siide upon the
fixed bars Y. Tt will be noticed that the a

nular svaces into which the record-sheet is %

divided by the concentriccireles correspond to
and are marked for the days of the weelk in
regular order radially inward. Consequently,
in order to set the record-sheet so that the
marking-roller having completed the record
for one day shall malke it for the fO]lOWllilf‘
day, 1t is necessary simply to raise the disk t

a new position,so that theroller will bear upon
the next adjacent annular space. This is ef-
fected by pulling down on the cord X, at-
tached to lever H’, until said lever meets the
lowerstop,//. Th]S stopissoplaced that when
the lever H” meets it the pawl I’ will have

lifted the rod B’ a distance slightly more than

the length of one ratchet-tocth, so that the
spring pin G easily slips under ‘the shoulder
of thﬂ fcoth whieh has been moved above it.

he distance which the record-sheet has thus.

been moved 1s that required to bring the next
annular space thereon under the marking-
roller. As there are seven ratchet-teeth, it
follows that a single pull of the cord K dmly,
as deseribed, is dll that 1s necessary 1nstan-
taneously to set the apparatus to make ifs
daily record on the proper space correspond-
ing to the day.

Of course the record-sheet may be differ-
ently divided from that here shown, and may
b(,hml off for any number of daysor partof a

day, the number of ratchet teeth being corre-
spondingly modified. So, also, the Sﬁegmenml
divisions indicating hours or minutes may be
varled, as described.

In TFigs. 1 and 2 I show the clock-work
mechanism rotating a single disk, W, on the
arbor T. I may cause, however, a single
clock-work or other nmclmmsm to actmte one
or more additional disks with which may be
assoclated similar magnets, &e.  This is illas-
lrated in ¥ig. 3, in which a pulley, 7, on the
arbor T' transmits motion by a small chain
belt, I/, to a pulley, ", on a rotary shaft
which supports another disk, W.”
YW and the assnciated apparatus may thus
serve for the record of one circuit and the

disk W7 for another circuait.

In another application for Letters Patent,
filed January 27, 1888, Serial No. 262,177, ILdVG
fully described and shown the same electrical
recording mechanism here shown in connec-

The disk |

tion with an electrical protective svstem for
safes, rooms, &e.  The subject-matter of the
claims of my said application are herein dis-

claimed.

i do not limit my present device in any
sense to use with a protective system—such as
a burglar-alarm-—inasmuch as it may be com-
bined with any electrical mechanism which
produces an interruption or decrease of cur-
rent strength, the existence, period, and du-
ration of wirich it may be desirvable to record.

Ay invention also includes the polarization
of the armature and of magnet D whenever it
may beconsidered desir able to indieate change
of direction of current—such as might oecur,
for instance, should a new current of oreater
sllenﬂth,but opposite mduecJ1011t0th61101'111511
battery-carrent, be thrown uponthe line. In

70
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suchey eutthﬂmw net-poleandarmature might 85

be of unlike names when the normal current
passes, but of like names when the current
through the magnet-coils was reversed. The
armature M in The latter case being repelled
would establish contact with stop O, as before,

' and then the new reverse current would flow

by wire I to wire b,and so join with and move
in the same direction on the local cireuit as
the current from battery C.

My invention is not limited to the precise
arrangements of circuits here shown., I may
pro‘mde an Independent battery in the local
circuilt, forex 11111}19 orlmay Othel wise change
the various connections in any way within the
knowledge of a person skilied in the art so as

to deuce substantially the same resulis as
!

hercinbefore set forth.

By theterm *‘record surface’’ asherein used
I'meananysubstance or material adapted to re-
ceive onitsface a trace orline from a marking-
point. By “moving record surfice’” I mean
such a substance or material caused to travel
beneath such marking point or above which
sald marking point is moved in order that a
trace or line may be produeced on sueh surface.
By the term * 11111h}11g—1}9111b” i mean any

~body or thing competent to produce when

moved over and in contact with a record-sur-
face,or when a record-surface is moved under
and in contact with if, a visible mark upon
sald surface.

1 eclatm—

1. A record-surface, a marking-point mov-
ably sapported 1n front of and 1)(}‘11‘11}(‘* upon
salcl surlabe, and a movable arm or levm ex-
tendinginirontofsaid surfaceand havingitsex-
tlemlt‘flﬂ contact proximity tosaid mmhmn-
point, the aforesaid elements being dmposed
80 th“lt the extremity of said arm may be moved
into contact with said marking-point, and so
carry sald marking-point to 2 new position
over the record-surface, substantially as de-
scribed,

2. A record-surface, a spring-arm extend-
Ing over said surface, a marking-point carried
b} sald spring-arm o ml bearing upon said sur-
face, and a movable arm or lever extending in

90
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front of said surface and having itsend in con-
tact proximity to the extremity of said spring-
arm, the aforesaid elements being disposed so
thattheend of said movable arm may be moved
into contact with said spring-arm,and the said
marking - point so carried to a new position
over the record-surface, substantially as de-
scribed.

3. A rotary record-disk, a marking-point
bearing upon sald disk, a spring-arm support-
ing said marking - point, an electro - magnet,
and an armature for said magnet extending
over said disk and into proximify to said
spring-arm, the said armature when attracted
by said maguet operating to move the ex-
tremity of said spring-arm, the spring yield-

- ing, and hence said m&ILIDD‘-pOIDt in a direc-

20

23

tion radial to the center of rotation of said
disk, substantially as described.

4. The combination, with the rotary disk W,
electro-magnet A, bell crank armature I3, hav-
ing arm G, and m&rking-point K, carried by
said arm and bearing upon said disk, of the
electro=magnet S and bell crank armature TV,
having arm U’, substantially as described.

5. In eombination with a moving record-
surface and electro-magnet 1n main cireuit

~ with a battery, a marking-point bearing upon

35
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sald surface and controlled by the armature
of said magnet, a relay in the circuit of said
magnet, a local circuit closed by the arma-
ture of said relay, an electro-magunet in local
circuit, and an armature for said magnet ex-
tending over said record - surface -in contact

proximilty tosald marking-point, thesaid eie- .

ments being relatively disposed so that when
main circuit is closed through said magnet and
relay the said marking-point shall be held at
rcst above said record-surface and when said
circuit is broken or strength of the current
therein decreased the said local cireuit shall be
closed by the relay and the armature of said
second magnet shall movesald marking-point
to a new position over the record-surface.

6. A vertical rotating record-disk, a mark-

ing-poiut supported in front of and bearing
upon said disk, a support for said disk, a rod

secured to said sapport at one end and free to
rotate on 1ts axis thereon, a guide collar or
sleeve for said rod, a fixed catch or stop, and
ratchet-teeth on oneside of said rod, the afore-
sald elements being disposed so that normally
the said catch or stop will engage with said
ratchet-teeth,and so sustain said disk-support,
and when the rod 1s rotated on its axis thesaid
teeth will be withdrawn from said eatch and
the said disk-sapport be no longer sustained,
substantially as described.

7. In combination with a moving record-
surface, two electro-magunets in main cireuit
with a battery, a movable marking-point con-
trolled by the armature of one of said mag-
nets and bearing upon said record - surface
and in Jocal cireult, the armature of said see-
ond electro magnef, a contact-stop in prox-
imity thereto, a baitery, and a third electro-
maguet, the armature of said third electro-
magnet extending over said record-surface
and in contact proximity to said marking-
point, the satd elements being disposed so that
when main circult 18 closed through said
first and second magnets the said marking-
point shall be held at rest above said record-
suriace, and when said cireuitis broken or the
strength of current therein decreased the said
Iocal circuit shall be c¢losed by the armature
of said second magnet and the armature of
cald second magnet and the armature of said
third magnet shall move said marking-point
to a new position over the recoml-surface, sub-
stantially as described.

8. The combination of the 101,:113 disk W,
electro-magnets A and D in main circuit w1th
battery C, armature E of magnet A, having
arm G and markiong-point K, and in local cir-
cuit, the armature M of magnet D, stop O, bat-
tery C, and magnet S', the said magnet S" hav-
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ing armature T, provided with arm U/, sub-

stantially as described.
EDWARD WESTON.

Witnesses:
PARK BENJAMIN,

EDGAR (GOODWIN.
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