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"UNITED STATES

SAMUEL 8. LAWS,

PATENT OFFICE.

OF NEW YORK, N. Y.

IMPROVEMEﬂT IN ELECTRICAL INDICATORS.

Specification forming part of Letters Patent No. 72,742, dated December 31, 1867.

To all whom it may concern : '

Be it known that I,.SAMUEL S. LAWS, of
the city, county, and State of New York, have
invented a new and Improved Llectmcal Indi-
cator; and that the following is a full, clear,
and exact description of the sane, retelence
being had to the accompanying drawing.

~ The invention relates to an apparatus or in-
strument for indicating or signaling, by means

"of an electric current acting through one or
_more electro-magnets and saitable mechanism, |
any desiredinformation orintelligence respect-
. ing the fluctuations of tlie marketrates of gold,.
paper money, Governmentand railroad stocks,.

“bonds, and eommodities of any and all kinds
_dealt in at the various boards and exchanges,

and in the va’rious"markets of the world; also
for indicating and conveying any information
or intelligence of whatever kind, which, for
_being indicated or SIgnaled at any one or more

points, requires the use'ab such point or points ¥
“upon a horizontal center-shaft, B, supported

of a drum, wheel, tablet, dial-face, blackboard,;
card, bands, (hsks, pldtes orany ol:her wrface'
sultable for thus mdxcatmw intelligenée by:

itself alone or by ihpressions taken therefrom,é

_or in any other snitable manner.

The most important-and prineipal fedtures;
in the apparatus embraced by the present in-
vention consist in providing for the indicating’

“wheels or wheel, disk, tablet, dial, index-hand:

_or pointer, or other equivalent device or de-

'vices, such a mechanism that it or they, as thcf
case may be, can, by the action of the electrlcalg

current, be moved by heing revolved or other-

“wise (‘hanged in pomtlon, dCCOI'dlllg as it may’
"be desired or found nécessary, to any definite.
extent or length of ‘movemert, according as'it:
thay have been prev1ously constructed'
ard adjusted to move ;, and such a mechamsm'
also that'the movement ¢annot be éarried be-;
yond the definite point to whichiit is prekuslyﬁ
arranged to go, whatever may be the strength

or they i

of the current, the foree or suddenness of the
impulse producmg the effect, or the length of
time it may remain unbroken and in ‘lCthl],
and likewise, such a mechanism that, the con-
ducting wires for the electrical current being

properly arranged, the wheel or 1ndlcatm0‘_
device can, with great rapidity and with equ&l'

facility and accuracy, be moved or revolved in
either of opposite directions, backward or for-
ward, to or fro, up or down, aceording as’ may

be deemed desirable or found necessary s and,
farthermore, such a mechanism that, when the -
current is broken and the mechdmsm returns
to or recovers its original or position of rest,
the movement or change produced in the indi.
cating-wheel or device, by the action of the
carrent, is left upaltered and in its perfect
integrity, undisturbed by any reaction of the
working parts or recoil of the operating force,
as will be hereinafter more fully deseribed.

In the accompanying drawings, Flgnre lis

‘a viéw of the front end of the casing or box.
_containing the indicating wheel ‘or “device;

Fig. 2, an end view of the indieating whee]
&c w1th the outer casing or box to the same
Ie:noved Fig. 3, a lonalbudmal vertical seec-
tion, taken in the plane of the-line x », Fig. 2;
and Fig. 4, a face or front view of a key-board,
suitable for operating the indicating wheel 01‘
apparatus, shown in the preceding figures.

A in the drawings represents a w heel hung

ab each end by uprights O, w1thm a-suitable-
shaped box or casing, D, sc') as to revolve or
turn in a vertical plane. Upon and around

the periphery of this wheel A figares from 0 to
_9, inclusive, are located at regular and equal

distances aparh a portion of which figures are
shown in Fig. 2 of the drawings.

E,.a mtchet or toothed wheel, attached to
the center tube F, of wheel A, s0 as to turn
in conjunetion therethh this toothed wheel

“being prov1ded with ten teeth corresponding

in position relatively to the ten figures of the
indicating wheel or device.

. G G?are two similarly- shaped levers, ‘pach
hung in the bottom of the box or casing' D by
separate horxzo ‘alerum-shafts H H?, so0 as
to turh or swin a vertical plane, towa,rd
and away from the edge of the ratchet-wheel
E, around which the curved or circular por-
tmns, L of such levers pass, the one upon one
and the other upon the other side of the sae,
but at some distance therefrom, as shown’in

_Flg 3 of the drawing.

J J%, movable pawls hung to the upper ends
of leverb G G one to each lever, so as to
swing thereon, to which pawls, by one end, the
splral springs ‘A are secared, extending there
from to the said levers, Whele ab thelr other
ends they are fastened. b, stop-pins for the
pawls J J%
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. K. K2 are angular-shaped stop or holding
upon fulerum--

pawlb, hung at their angle, ¢,
pins d of the stationary arm-piece L of one of
the uprights, one upon each side of the ratchet-
wheel E, with the teeth of which, when such
wheel lS stationary, they are both engaged
through their shoulders f, and are there held
by the action of the spiral or coiled springs
g, suitably connected with the same at their
upper ends.

M M? are connecting or pitman rods, pivoted
at one.end to the lower ends of the stop-pawls
K K2 respectively, from which they -extend,
crossing each other to the levers G G, re-
spectively, to which, by headed studs or pins,
I, they are hung by thelr elongated longitudi-
uai slots.

N N are fixed stops or rests for the. leversv
"G G2, to limit their backward movement from.
“the.ratchet-wheel.

" . The levers G G2, at thelr Tower ends and.

below their fuleram- shafts, are each prowded

with an armature.O.0* reepectwely, for which!
‘electro-magnets P P? are secured in- chamber‘
Q below. the casing D, one magnet for each;
‘armature. "~ One pole. of’ each set of the electxo-'
-“magnets P P? is: connected with ‘the. corre-:

‘sponding pole of the battery or series of bat-:

“teries employed, through one and the sawme!
wire, as is shown by the lines marked ¢ North”

in the drawmgs, while the other poles of eachv

setare respectively connected through separa te‘

wires, m
drawings, to the buttons. R R? of the key-

“board-S. e

S*isaswitch-key, hung tokey:| board ‘8048 to:
‘torn thereon, and in proper: position tox‘ being.
"brought by its outer.end over or upon -either;
cone of -the buttons R R?, according as-may" be’

“desired, and for. a purPOSe to ‘be" heremdtter,
‘described. '

With the fulerum or.center-pin of the sw1tch |

key S? upon the back side of the key-board,
one end of a wire, U, is connected, ‘which lb
extended and so connected as to form a.con-
‘tinuous communication through ;the series of;
“buttons V npon the front side of the key-board.}
‘Phese buttons are arranged at equal dlstances_
- apart, in the form of a circle,and are ten in,
number, eorresponding to the number of teeth:
on the ratchet-wheel, figured both outside and;
inside .of the butbous trom. 0 to 9, inclusive,
with the number upon th rinside ot each but-
ton oue less in guantity than that upon the;
outside of the same button.” - ‘
W is a‘key, hung upoga pivot or:pin, X, at;
the center of the circle déscribed: by:the series:

‘of buttons V, this key being of sufficient length:

to be blought over or upon the said buttons!

V, and at its: center pivot X, behind the key-.

hoard itis connected, through a .wire, to the.
‘opposxte pole of the battery to-that with -which:
‘the wire from the two sets of magnets was con-|
nected, as before described, which " wire 1s3
marked “Sonth?” in the drawmgs

* From theabove descriptionitisapparentthat.
if the key W be brought over either one of the'

marked “South” and ¢ South?” in. the"

two -buttons V, between -which its outer end
“may happen to be placed, with the switch-key

S?at the same time over either one or the other
of the two buttons marked R R?, the circuit
through the several wires and elther one or the
other. of the electro-magnets P or P?, accord-
ing to the button with which the sw1tch key
is connected, will be established, which acting
through euch magnet causes the armature O
or 07 as the case may be, to be drawn toward
the same and there held So long as the circuit
is thus established, or, in other words, until it
is broken by elther turning thé switch-key or
the other key suitably therefor

By the attraction of the armature toward the
electro-magnet, as has been just above stated,
the upright lever carrying the armature thus
attracted, is consequently swung upon its ful-
crum toward theratchet-wheel, with the _proper
tooth:of ‘which, inasmuch as the curve of its
revolution cuts the curve of the ratchet-wheel,
the spring - paw!l hung to said lever at its up-

“per end ‘becomes .thereby engaged, revolving
‘the wheel in a corresponding direction thereto,
'to" allow of which movement the shoulder of
“thé stop-pawl upon thé opposite side of the

ratchet wheeél to that.of thelever which is act-

‘ing, is withdrawn or pushed from the path of

the ratchet-wheel: by‘bemg swung on .its ful-

_erum d, through.the.action of ‘the connecting

or pxtmau -rod, operated by the said lever; the
‘point of the pawl of thelever not actin gstands
at rest’ without -the path of ‘the teeth of the
ratehet-wheel.

‘By the movementof the ratcheb—wheel above
described, the stop-pawl upon the same side of
thelever then ‘operating, is swun g upon.its ful-
cruin, d, by the action of the ratchet-wheel
against " ‘the i inner edge of .its shoulder, until

-the said wheel has revolved the distance of one

tooth, when, by the: action of the splral spring .
g to such stop pawI the shoulder is thrown
under and behind’the tooth.of the -wheel in

_position :therefor- immediately on. its passing

over ‘the shoulder, while it is ‘held by the
shounlder /' and prevented from _moving back ;

‘the other stop-pawl, as its shoulder is removed

from-the path of the ratchet-wheel by:the pit-
man-rod of theactinglever, asabove explained,
to allow the ratchet-wheel to tnrn,: belng thus
thrown,and atthe proper moment, by its upper
arm, into the path’ of the ratchet wheel teeth
and um}er and-before the proper oiie.of the
same, Stops the further advance or revolution
of such wheel, driven by the lever- -pawl then
engaged with it, beyond the distance of one

‘tooths-whether the électrical current acts upon
the armature of such lever for a greater or less
‘length of time or with a greater or less sud-
denness.and amount of force.

In this'new,position it will be observed that

‘the ‘ratchet-wheel “E is firmly held by the

shoulder of ‘the stop-pawl f on the side of ‘the
acting lever, and the upper end of the other

|| stop- -pawl £, so long as, and whatever may be,
.the foree with Whlch the armat;me 1emams at-
‘tracted. -
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If the circuit is now broken the attractive
power of the electro-magnet then of coursge
ceases, which, setting the armature of such
magnet free, allows thelever, carrying the arm-
ature thus released on one end and such pawl
on the other end,.to eoine back to its original
position. This is accomplished by the recoil
of the spiral spring ¢, attached .to’ the stop-
pawl connected by the pitman-rod with said
lever, which spring g, asit withdrawssuch stop-
pawlirom the teeth of the ratchet-wheel, throws
or moves the lower end of the pawl toward the
- said lever,. throwing its shoulder under the
proper tooth and through the connecting rod
for the lever, swings such lever in a corre-
sponding direction, carryingits armature away
from the magnet, and its upper énd, having the
pawl,back to its original position ; the said
lever-pawl as it thus moves back over the rat-
chet-wheel, by being pivoted to the lever, is
allowed to relieve 1itself, while, at the same
time, its spring a brings. it to its proper posi-
tion of rest against the stop-pin L ,

As the lever is thrown back to its original
position as above described, any force exerted
by it, through its pawl apon the ratchet-wheel
to turn the same, is resisted by the shoulder

of the stop-pawl, then under one of the teeth-

of the said wheel, whereby the engagement of
the shoulder of the other stop-pawl, the spring
of which, g, is then acting to throw the vertical
lever back, is insured, as by such backward
action of the lever-pawl upon the ratchet wheel
the proper tooth of such wheel is, to that ex-
tent, held to its seat upon the stop - pawl
shoulder therefor, and thus the wheel is kept
in proper position for the shoulder of the other
stop-pawl to engage itself therewith.

In order to prevent the movement of the
stop-pawl which is immediately acted upon by
the teeth of the revolving ratchet-wheel from
moving the lever, to which it is connected by
a rod, m or m? from a state of rest, and by
drawing it toward the ratchet-wheel, causing
its movable pawl to interfere thérewith, such
rod, m or m?, is slotted at its end where hung
to the lever, 5o as to allow it sufficient play
therein for the shoulder of the said stop-pawl
to swing out of and into the circular path of
the ratchet-wheel, as stated, without exerting
any force on the lever to which it is attached.
When, therefore, either lever G or (32 acts, the
other lever remains at rest and entirely out of
its way, so much so is this the case, that were
either lever, G or G, with its pawl, pitman-rod,
armature, fulerum, and magnet, removed en-
tirely away, what remains wonld be a complete
mechanism for the remaining lever to produce
movement, with all the above-described char-
acteristics, in a single direction.

From the above description of the arrange-
ment and action of the levers G G2, it is up-
parent that when operated the ratchet-wheel
will, with equal facility and precision of move-
ment, be by them driven in either of opposite
directions and the indicating wheel or device
be moved or revolved correspondin gly, aceord-

ing as the circuit is established through either
one.or the .other of the electro-magnets, by
placing the switch-key S2 either upon one or
the other of the buttons B R? of the key-board.

If now the position of the indicating wheel,
with reference to the glass front of the case in
which it is hung, be so adjusted that when the
key W is upon any numbered button of the
key-board, such number of the wheel will be
displayed at the glass front, but no other, and
80 on, correspondingly in every case, as the key
is moved from one button of the key-board to
another of a different number in either direc-
tion, it is thus manifest that by a proper ma-
nipulation of the key W in connection with the
electrical current through the wires, whether
the switch-key is used or not, (provided, how-
ever, the necessary counection -of wires with
the electro-magnets is established, as is now
the case when such switeh-key is either over
one or the other of the buttons I3 R%,) any de-
sired figure upon the indicating-wheel to which
the key:boardis to properly correspond, can
be shown or exhibited at the glass front of the

| case surrounding such wheel,

It the figures on the outside of the buttons
V be presented when the switch-key 82 is on
R? as the key W turns, say to the right, then
by always passing the key Wrentirely over the
button with which it is brought into contact,
if the switeh-key S be placed on its button R

as the switelh W is moved to the left, the inside-

numbers will be inlike manner brought to view

on the face of theinstrument, and so con versely,

80 that the operator, whether he bring about
the forward or backward movement, always
kunows from his key-board the figure or char-
acter brought before the aperture of the front of
theinstrument; in other words; knows precisely
the intelligence conveyed or indicated by the
instrument. :

In the adaptation of my invention as herein-
above described particularly to any one of the
many purposes for which it may be employed,
the most important of which have been here.
inbefore enumerated, the number of wheels or
izdicating devices is, of course, to be few or
Inany, as occasion may require, for an illustra-
tion of which, let it be supposed that an elec-
trical indicator is to be constructed for quoting
the gold-market. P

In this case tor a practical working-machine

it is best to use four wheels, or indicating de-
vices, arranged alongside in the same casing,
in sueh a manner as to move or revolve inde.
pendently of each other, the front of this cas-
ing having an aperture through which may be
seen, on a horizontal line as though written on
a blackboard, only one figure ot eadh drum at
the same time, so that if the first drum to the
left show 1, the next 3, and the third 8, and
the fraction-drum g, then the number seen will
be 138%: : v ’ .
The first three of these wheels or drums,
from left to right, are on the bundreds, tens,

“and units places, and are numbered with the
figures, in any order or arrangement, fromQ
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to 9,inclusive, while the last wheel to the right,
or fourth wheel, is numbered or figured with
tho fractions, the order, however, being merely
a matter of convenience, §, 1, %, &, §, %, & with
a blank space, say between & and §, so that
the fractions may be entirely turned from view,
leaving in sight only theé integer figures. - The
usual fluetuation of the gold-market is by
eighths, arule of the New York gold-exchange
forbidding a change of the market-rate of less
than one-eighth in its public dealings.

The ratchet-wheel, for the movement of each
drum,must havea number of teeth correspond-
ing to the integer or fractional figures on the
periphery of its drum. .The ratchet-wheel for
each of the first three drums must, therefore,
have at least ten teeth, or a multiple of ten,
and of the fourth drum-eight teeth, or a mul-
tiple of eight, as there are seven fractions and
a vacant space on the fourth drum and ten
figures or digits on each of the others. © When
thie number of teeth on the ratchet-wheel is the
same as the number of figures' on the face of
the drum, then a single movement throws one
figure of the drum moved from view and an-
other to view. .If the teeth be double the
number, then two movements are necessary ;
if three times,-then three movements, and so
on. Hence, a complete change from one figure
to another may be effected by one movement,
or as many more as may be desired. Other

_things being equal, the greater the number of
movements of the ratchet-wheel in traveling
thus over a given space, or in tarning one num-
ber from view and another to view, the less
the distance is, proportionately, to be traveled
over by the armature on the shorter end of the
lever, each attraction of its magnet -being
thereby rendered the more éffective, accord-
ing to a well-known law.

FFor each wheel a separate system.or arrange-
ment of operating devices, electro-magnets,
&¢c., similar to that described for the single
wheel or drum,isemployed, and corresponding

to each drum and numnbered relatively thereto,.

a separate key-board is provided, when, as is
obvious, by a proper manipulation of the keys
of the several key-boards, any and every pos-
sible fluctuation, permutation, or combination
of numbers, with. fractional variations of
eighths, can be indicated by the wheels within
the power of the units places occupied by said
wheels. For instance, in quoting gold, suppose
that, being at 138, it should vary therefrom,
either in an npward or downward direction by
one-eighth, say 138} or to 137%. By operating,
in the first case, the key for the fractional
wheel or dram, § is turned to view, the other
drum remaining stationary, so that thenumber
read on the face of the instrument is 138%; and
in the second case by operating the key of the
vnits drum, 8 is thrown from view and 7 is
brought to view, and by the key of the frac-
tions-drum % is turned to view, the drnms of
the tens and hundreds places having remained
at rest, so that the number seen on the face of

the instrument is 137%; and so in all possible
cases where the variation is not less than one-
eighth, it making no difference how much
greater it may be, by properly operating the
keys of fractional, units, tens, and- hundreds
places, every possible fluctuation and price be-
tween 0 and 999%, not necessarily in-geries at
all, but in any conceivable or possible order,
can be shown" by these four drums. or wheels
with aceuracy and promptness.

As the number of units places that may be
thus occupied by figured drums, and the frac-
tional divisions practicable, especially if the
decimal systemn be used,are without any as-
signable limit, this system of numerical indi-
cation has no assignable limits as to quantity,
and, being operated by electricity, its celerity
should be unsurpassed. ‘

The figures thus changed independently on
each units place are upon the ultimate analysis
of the principle on which numbers are formed
absolately exhaustive of the namber of units
of such units place that can be taken or nsed
in the formation of any number, and as my in-.
strument takes advantage of this prineiple,
hence- its capacity. The advantage of the
double action of the mechanism is seen in the
simple case above given, where, in passing'from
% to %, only two movements are necessary,
whereas without the donble action it might
require six; and in changing from 8 to 7 only
one movement is necessary instead of nine:
Being equally able to move in either’ direction
the operator can,like the fluid he manipulates,
other things being equal, choose the shortest
and quickest path to theresult he seeks. Sup-
pose the market, as is often the case, fluctuat-
ing on an eighth, up and down, onée moment
say gold is 138%, the next 1384, then 138%, and
so on, perhaps varying only two or three
eighths for hours and even days; the abbre- .
viations of the work required of the machine
in- such cases, and they often -oceur, by the
double movement, are most obvious and strik-
ing. The fact is, the practical use of the in-
strament upon the exchanges would be com-
paratively slow,cumbersome, and unsatisfac-
tory without this peculiar feature in its move-
ments, at least for the units and fractions
places. The drums on the tens and bundreds
places are so very seldom changed in quoting -
gold; (never being used on 4 seesawing fluctua-
tion, as is the drum of the units place, when,
for example, the market is, say, 139% to 140, at
one moment 0 being required, at the next 9,
and so on, upon the units place,) that it is not
deemed necessary to provide the double action
for tens and hundreds places. Bunt it is to be
particularly observed that the mechianism' of
my invention is sueh, as above remarked, that
either lever, with its pitman, fulerum, armature,
and magnet, may be taken entirely away, and
what remains is a complete mechanism for
operating with the remaining lever, in one
direction. Hence, it is a matter of simple con-

venience which lever, if either, may be dis-
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pensed with, the omission, of course, econo-
mizing, to that extent, the cost of the construc-
tion ot the instrument, or, when provided with
the double action, it is entirely the operator’s
pleasure whether he will use one or both. The
electrical indicator, therefore, may be arranged
partly for double action and partly for single
action, or, it may be provided throughout for
double action, and the use of the double or
single action in any or all of its parts depends
entirely on the operator’s pleasure.

It is thus plain that all the instruments op-
erated by the same currentor currents that
operate the instrument in the gold-exchange
itself, located wherever they may be, in offices,
banking-houses, counting-rooms, hotels, &e.,
will at the same instant quote the fluctuations
of the market, and that, too, the instant they
occur. Itisa matter of the greatestimportance
to a business man to know of any change in a
market where he has an interest, the moment
it oceurs ; yet this is impracticable by the pres-
. ent slow, expensive, and inaccurate method
by the use of messengers. Before amessenger-
boy can report it, even a square distant,. the
market will often have advanced or declined
several points. My instrument proposes, to
the extent of its use, to obviate this great in-
convenience and source of perplexity and loss.
What is thus true of the gold is true of all
other exchanges, and the electrical indicator
can be made to subserve the wants of any of
them. -t

Although T have herein illustrated my in-
vention by its special application in indicating

the price of gold, I wish it to be distinctly

understood that I do notintend to limit myself
to any one particular application of the same,
as with modifications, either more or less slight
but in no degree or manner affecting the prin-
ciple of its operation, the purposes for which
it may be used are almost unlimited in number.

- It will be here observed that, in lieu of an
indicating-wheel, a tablet may be employed,
or a dial-face with index-hand or pointer, or a
flat wheel or disk, or any other suitable form
of indicator, the form depending upon the
nature of the purpose to which my invention
may be applied; that, furthermore, in liea of
figures being marked on the indicating-wheel
or device employed, letters or any other sym-
bols or characters may be used, according as
may be desired, and that, also, in lieu of the
wheel or other device used for the purpose,
indicating or showing by itself alone, it may

be done through the means of an impression,

.or of impressions taken from such wheel, &e.,

at the proper time and point.

In conclusion it may be here stated that by
the arrangement of parts for operating the in-
dicating-wheel or other device, its movement,
under the action of the electrical current, is
positive and direct, without the intervention

or aid of any elock-work or maintaining power,

and to such a degree regulated by the action
of the stop-pawls that it cannot possibly go or
be carried beyond the limit to which the mech-
anism may have been previously constructed
and adjusted or regulated to move, whatever
may be the power of the eleetrical current or
however short or long a time it may be in con- .
nection with the operating parts, and that fur-
thermore, when the circuit is broken, the op-
erating devices resume their original position
without interfering with tlie position to which
the said indicating-wheel or device had been
previously brought, and, also, that the oper-
ating devices are’ such that the indicating-
drum, index-hand,or device can, with equal
accuracy and facility, be moved in opposite
directions at the option of the operator, all
important features and results for the practical
operation of the machine. : v

Having thus described my invention, what
I claim as new, and desire to secure by Let-
ters Patent, is— .

-1. An electro-magnetic indicating apparatus
or instrument whose indicating or working
device can, by means of a singie toothed wheel
and suitable mechanism, such as deseribed, or
its equivalent, be moved step by step in either
of opposite directions at will, in the manner
and for the purposes specified.

2. The lever G or G having an armature at
one end and a spring-pawl,J or J% at the other,
the spring stop-pawls X K2, the connecting
rods M M? and the toothed wheel E, when all
combined and arranged together substantially
and so as to operate as and for the purpose
specified.

3. The stop-pawls K K?, when arranged in
connection with either one or both of the levers
G G’ and the toothed wheel E, or their re-
spective equivalents, so as to operate substan-
tially in the manner and for the purpose de-

seribed. .
. SAMUEL S. LAWS.
Witnesses:
Wi T. MCNAMARA,
ALBERT W. BROWN.




