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To all whom it MAY CONCETN,
Be it known that I, Warrer L. Frrz-

GERALD, a citizen of the United States, re-

siding at Philadelphia, in the county of
Philadelphia and State of Pennsylvania,

‘have invented new and useful Improve-

ments in Electrically - Controlled Indica-
tors, of which the following is a specifica-
tion.

This - invention relates to an electric re-
corder or indicator and has particular ap-
plication to electrically operated mechanism
for indicating a movement of a fluid or other
bodies. .

- In the present.instance I have shown my

invention as employed for indicating the rise
and fall of a body of water, the. indicat-
ing apparatus being located at a distance
from the body being measured, but I wish
il to be understoocd tuat the invention is
not limited in its useful application to this
particular purpose. :
_ It is my purpose to provide an apparatus
of the character described -which will em-
body the desired features of simplicity, ac-
curacy and reliability, and which may be
-readily installed in position for use. -

With the above recited objects, and ‘others
of a similar nature in view, the invention
consists in ‘the construction, arrangement
and combination of parts set forth in and
falling within- the scope of the appended
claims. : ‘

In the accompanying drawings,—Figure 1
is a diagrammatic view of an apparatus em-
bodying my invention. Fig. 2 is a.sectional
view through the circuit closure. " Fig. 3
is a detail view of the magnets for operat-
ing the indicator.

In the present instance, I have shown my
device as adapted for indicating the rise or
fall of water at a station or stations which,

~are-remote from the body of water itself.
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In the present embodiment of my inven-
tion, I have shown and described a two
rwire electrical ‘indicating recording device

.. having two wires energized from a source
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_of electricity terminating -in two separate
contact points, two wires starting from two_

separate contact points in close proximity to
the above mentioned contact points but not

s contgcting therewith, these last -mentioned
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wires terminating in two electromagnets so
wired and connected that the adjacent poles
sre opposite. A pivoted current reversing

~switeh is located between the above men-

tioned pair of contact points so that when
the switch is in one position the current will
flow in one direction and when in an op-
posite position the current will flow in the
reverse direction thereby reversing the pole
to the electromagnets’from north to south,
and vice versa. - For operating the contact
switch I employ a transmitting gear op-
erated by power from the outside source
either back or forward, continuous, alter-

nately, or intermittently. The circuit clos-

ing current reversing switch when not in
contact with the teeth is held in a central po-
sition between the contact point§ by means
of a suitable tension device.
an, electromagnet operating lever having a
separate source of current supply and hav-
ing a projecting arm extending between the
poles of the above mentioned electromag-
nets so that the reversal of the direction of
the.current flow of the circuit connecting the
above mentioned pair of electromagnets will
attract and repel the electromagnet operat-
ing lever in one direction ér the opposite
direction, depending upon the direction of
rotation of the transmitting gear. When the
reversing switch is in contact, the magnet

‘operating arm is attracted to one or the

other of the pair of magnets and the indi-
cating gear is moved one tooth in.the same
direction as the transmitting gear. - .
‘While I have shown and described one
particular embodiment of my invention, I
wish it to be understood that I do not limit
myself to all the precise details of con-
struction herein set forth, as modification

and variation may be made without depart--

ing from the spirit of the invention, or ex-

-| ceeding the scope of the appended claims.

Referring now to. the drawings in detail,

.the numeral 1 indicates a band wheel mount- -

ed upon a shaft, journaled above the-body
of water in the reservior or the like, said
wheel having formed on the periphery there-
of teeth 2 which are suitably space? apart.
The back of this wheel is provided with a
rim 3 over 'which passes d- fri¢tional en-

I also employ .
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gaging driving band 4, one end of which is "

attached to the float 5 which is adapted to
rise and fall with the water W, while the
cpposite end of the said band is connected
to a weight 6.

The numeral 7 designates a pinion mesh--

ing with ‘the teeth of the band wheel .and
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adapted: to be driven by the latter, said - -

pinion -having teeth 8 formed peripherally
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thereof and also suitably spaced aupart. It
will be noted that as the float rises or falls
the band wheel will be turned and conse-

quently impart motion to the meshing

pinion. In order to indicate the rise or fall
of the water
stch as at a station or substation, an indica-
tor comprising a dial 9 having the usual
seale 10, while 11 indicates a pointer ar-
ptiveed it the centeis of tlie dial and adapted
to He ‘oficrated by =uitable mechanism to
iitove over the dial \

The mumeral 117 designates a geir wheel
which is connected with the pointer 11,
while 12 indicates a toothed pinion meshing
with the toothed wheel and adapted to n-
parl motion to the pointer when opetated ns
ereinafter described,

In order to actuate the indicator pointer
on the dial and thereby indicate the move-
ment ‘of thie band wheel on the rise or fall of
the body of water, T employ a two wire elec-
tifeal equipment and mieans for making and
brerking ‘the cirenit and for reversing the

cuitrent to niove the indiéator pointer in one

difection or in the other direction, depend-

. fag upoen the tise or fall of the water.

The numetal 13 designates a switch lever,
pivoted at 14 above the pinion 7, and having
a beveled or pointed end 15 adapted to e
stinck Ly the pinfon in its rotation so that
the leved is swung in one ditection or the
ather, depending upon the direction of
movement of the said pinion. When the
pointed end 'of the lever occupies a position
ftsreen twvo adjacent teéeth 'of the pinion,
sich switch lever is held in & neutral nor-
pally vertical positien by means of the op-
pesitely acting tension springs 16 and 17,
the springs also seiving to restore the lever
to its normal position after the samc has
been engnged by each tooth of the pinion 7

w0 that the eirenit is intermittently  made

wrid hroken to impart to the indieating gear
n step by step movement as will appear Inter,

The letter 13 indieates the main hattery of
the electrichl equipment from which leads
the line wire 19 terminating at the ‘contact
point 20 en the base plate 21 earried by a

~ suitable base oard loented adjacent to the

pinton and switeh lever, the lever being de-
stemed to swing over the board, )
Trom the second contact pin 22 the line
wire 93 leads to the distant station and to
tle eoil 24 of the electromagnet C therein
and thenee is branched as nt 25 to the oppo-
site coil 26 of the electromagnet C, the re-
turn 27 leading to the contact pin 28 on the
brse plate 29, while 30 is a_second contact
pin on the plate 29 from which the return
31 leads back to the battery. Thus in the
cirenit fmst deseribed, if the pinion B is be-
ing rotated anti-clockwise or to the left a
tooth striking the end of the switch lever

Wil swity the switch over to the right-to-

I ;provide at a distant point, -
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close the cireuit at the contact points or pins.
When the lever is in such closed position,
the cirenit will be made through the wire 19

‘tosthe contact pin 20, thence through the

connecting portion of the switch to the pin
99, thence through the wire 23 to the coil
24, thence through the wire 25 to the coil 26
of the clettromagnet, C, thence back through
the wire 27 to the contact pin 28, thence
through the switeh to the ‘contact pin 39,
thenee thivdih the wire 31 baek to the bat-
tiry.  When this'citeait is so made the mag-
et 94 will be energized to attract wrmature
bat 82 which is pivoted as'at 33, the said bar
linving its Tower end formed with & voke 34,
the oppositély dispasdd teeth 35 of which are
sfightly inclined mwhrdly and are adapted
(o engage with the teeth of the pinien 12 to
impait & step by step movement to the pin-
ion, conseqiently imparting motion to the
pointer for the indichtor dial. The actuat-
ing arm 32 of the pinion is provided with a
solenoid 86 and a separate battery 37 wired
as at 38 and 89 so that the lever will be
readily attractéd by ome coil or the otlier
wlhien the ‘main cireuit i ‘closed.

The operation just described takes place
when the tvater is rising and the banid wheel
is votating clockwise. When the level of the
water is ‘falling ‘the band wheel will turn
toward the left and the pinion will be ro-
thted w0 that the switeh lever 13 will be
swing to the feft and contact with the con-
taet points 40, 41, 42 and 43, respectively.
and the points 40 and 41 being upon the
base plate 44, while the points 42 and 43 ave
apon the bage plate 45. When the lever is
in sueh position, tife current will be reversed
and flow through the line 19, wire -6 to the
contact point 42, thence through the switch
to the branth wire 47, thence through the
line 27 to the coil 26, thence through the
connecting wire 25 to the coil 24, thence
through the wite 23 which now forms a part
of the return to the branch wire 48, thence
to the contact pin 40, theace through the
switch to the pin 41, thence through the
branch wire 49 to the line 31 and so back to
the battery. Tt will thus be noted that when
the current reversing switch is in one posi-
tion the current will flow in one direction
and whéen in the opposite position the cur-
rent will flow in the reverse direction, there-
by reversing the potes of the electromagnets
from north to south and from sonth to north,
so that the armature will be attracted by one
or the other of the coils depending upon the
direction 'of flow of the current, theveby
turning the iadicator in the desired direc-
tion. ‘

Having thus desciibed the invention, what
1 claim is:—= - : :

4. The combination of an indicating de-
vice adapted to indicate the rise and fall of
arbody 'of fluid, slectromiagnbetic devices ar-
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ranged adjacent to the indicating device, a
normally open circuit including said electro-
magnetic devices and having a source of elec-
trical energy therein, means adapted to im-
part movement to the indicating device upon
the energization of the said electromagnetic
devices, an operating device adapted to be
actuated by the rise and fall of a body of
fluid and including a pinion, a switch lever
operated from said pinion intermittently, a
set of contact points arranged upon each
side of the switch lever and adapted to be
engaged by the lever in its movemént .and
connected in said circuit in such manner that
when the lever is moved in one direction the
circuit is closed through one set -of contacts
and energizes the electromagnetic devices to
move the indicater in one direction, and
when the lever is moved in the cpposite di-
rection, the cireuit is closed through the op-
posite set of contacts and energizes the elec-
tromagnetic devices to move the indicator
in the opposite direction, and means for nor-
mally sustaining the switch out of engage-

_ment with the contacts and adapted to re-

store said switch to its normal position sub-
sequent to the movement of the same under
the influence of the pinion. .

2. The combination of an indicating de-
vice adapted to indicate the rise and fall of
a body of fluid, electromagnetic devices ar-

-ranged adjacent the indicating device, a

normally operi circuit including said electro-
magnetic devices, and a source of electrical
energy in.the circuit, means adapted to im-
part movement to the indicating device upon
the energization of said electromagnetic de-
vices, an operating device including a pinion
adapted to be actuated by the rise and fall
of a body of fluid, a switch operatively asso-
ciated with szid pinion and pivoted adja-

~ cent thereto and designed to be operated in-

~-switch lever to its normal position su

termittently by the teeth of said pinicn, a

-set of contacts arranged upon each side of

said lever and connected in said circuit in
such manner that when the lever is moved
in.one direction the circuit is closed through
one set of contacts and energizes the electro-
magnetic devices to move the indicator in
cne direction, and when the lever is moved

-in the opposite direction, the circuit is closed
through the opposite set of contacts and en-

ergizes the electromagnetic dewices to move
the indicator in the opposite digection, and
means for normally sustzining the switch
out of engagement with the contscts, sgid
last-named means-operating to restore til;e
quent to the same being operated by each
tooth of the pinion to impart to the indicat-
ing device a step by step movement. »

3. The combination of an indicating de-
vice, electromagnetic devices, a normally

open circuit for said electromagnetic devices:

and a source of electrical energy therein,
means adapted to impart movement to the
indicating device upon the energization of
said electromagnetic devices, an operating
device including a pinion, a switch:lever op-
erated from said pinion intermittently, a
set of contacts arranged upon each side of
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the switch lever and connected in said circuit -

in such manner that when the lever is moved
in one direction the circuit is closed through
cne set of contacts and energizes the electro-
magnetic devices to move the indicator in
one direction, and when the lever is moved
in the opposite direction, the circuit is closed
through the oppesite set-of contacts and en-
ergizes the electromagnetic devices to move
the indicator in the opposite direction, and
means for normally sustaining the switch
out of engagement with the contacts and
adapted to restore the same to its normal po-
sition subsequent to the movement of the
switch under the action of the pinion.

4. In an indicator, an indicating device,-

electromagnetic deviees, a normally open
circuit for said electromagnetic devices and
a source of electrical energy therein, means
adapted to impart movement to the indi-
cating device upon the energization of said
electromagnetic- devices, an operating device
including a pinion, a switch operatively as-

sociated with said pinion and pivoted adja-.

cent thereto and adapted-to be operated in-
termittently by the teeth of the pinion, a. set
of contacts arranged upon each side of the
lever and connected in said circuit in such
manner that when the lever is moved in one
direction the circuit is closed through one
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set of contacts and energizes the electromag-

netic devices to move the indicator in one
direction, and when the lever is moved in the
opposite direction, the circuit is closed
through the opposite set of contacts and en-
ergizes the electromagnetic devicés to move
the indicator in the opposite direction, and
means for normally sustaining the switch
out of engagement with the contacts, said

Jast-hamed means operating to restore the

switch to its normal position subsequent, to
the same being acted upon by each tooth of
the pinicn whereby a step by step movement
is imparted to the indicating device.

In testimony whereof I affix my signature
in presence of two witnesses. .

WALTER L. FTTZGERALD.
“"Witnesses: " -
" Louis M. FRrIDENBERG,
Normax J. Saara.

105

110 -

115



