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UNITED STATES

PATENT OFFICE.

CHARLES 1. PARMELEE,

OF ORANGE, NEW JERSEY.

INDICATING DEVICE FOR FILTERS, WATERWORKS, &c.

SEECIFICATIOH forming part of Letters Patent No. 711,521, dated October 21, 1902.

Application filed August 27, 1901, Serial No. 78,440,

(No model,) -

To all whom it may concerw:
Be it known thatl, CHARLES L.. PARMELEE,
a citizen of the United States, residing in the

city of Orange, county of Essex, and State of
New Jersey, have invented certain new and

useful Improvements in Indicating Devices

for Filters, Waterworks, Water-Power Plants,
&e., of which the following is a specification.

Various plants are in operation at present
where the difference between two liquid lev-
els or between two pressures is of importance

and is made a matter of regular observation,
both as a record of actual conditions and as

a guide in operation.

It is the object of my invention to provide
a simple, acurate and positively operating

mechanism, which shall show at all times the

absolute pressure, head or level of the given

 bodies of water, and sources of pressure, and
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also the relation of two of such bodies or
sources of pressure to each other, the indi-
cating mechanism being of bl]Ch character
that the information 1efeued to 18 rendered
perceptible at a glance.

In the accompanying drawings I show, and
herein I describe, an ::'Lppa,mtus which em-
bodies a good form of my invention.
forms differing therefrom in mechanical con-

‘struection, but arranged to operate upon the

SAIe n'eneml principle, and secure a like re-
sult, may, of course, be resorted to without
depc‘u tare from the Splllt of my invention.

In the accompanying drawings:

IFigure 1 is a view in side elevation of an

apparatus illustrating a typieal application

of my invention.
Figure 2 is a view in face elevation of the

dial and associated hands and the case wh:eh'

incloses the dial mechanism.

Figure 3 is a central vertical sectional ele-
vatlon through the dlal casing cmd dial mech-
anism.

Figure 4 is a detail of the contact plate 40_

and a,ssoclat,ed binding post 42. -
Flﬂ ure 5 18 a view in vertical sebtwua,l ele-
Vatlon of a container in communication with

a souree of pressure, and a form of follower

employed in connection therewith.

In Figure 1 of the accompanying drawings

I have illustrated the employment of the ap-
paratus toindicate the respective water heads
or levels within a filter basin 1 and the res-

Other

| ervoir 2 associated with such basin, and, for

the purpose of receiving and transmitting to
the indicator the movements occasioned by
change of the level or head of the two bodies
of watel and which the indicator translates

or-expresses by the movement and position

of the hands and dial shown,—{loats are borne
upon said bodies of water, a.,nd connected by
suitable trains of 0‘6&12‘11]‘3‘ to the dlal mech-
anisin.

Hereinafter I refer to said floats as follow—

ers, and by such term intend to cover not

only floats, but any other devices adapted to
be affected by liguid levels or various pres-

sures, and to transmit through suaitable in-

tervening media, corresponding impulses to
the dial mechanism. IFor use in connection
with pressures a hollow coiled spring would
be a convenient form of follower. |
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InFigure5I haveillustrated amodified form

of follower, and shown it as employed in as-
sociation with a container supposed in comn-
munication with asource of pressure. Inthe
structure shown in said figure, 46 18 a verti-
cally disposed eylindriform chamber, sup-
posed in communication through the pipe 47
with a body of water or source of pressure
more or less remote from the chamber. As
a result of the communication established
through the pipe 47, the water in the con-
tmner 46 will by lts rise and fall indicate
the pressure, or head of the remote body re-
ferred to.

48 is a piston of any Smtable character,
packed, if desired, by a suitable cup leather,

49, and preferably provided with a vertical

stem 50, extending through the cap of the
chamber. Alightspiralexpansivespringl,
disposed between the cap of the chamber and
the piston, maintains the piston head in con-
tact with the water in all the variations of ele-
vation of the latter. Water pressure exert-
ed on the piston elevates the latter, and com-
presses the spring; when the water level is
lowered the spring causes the piston to fol-
low down; in each case the distance traveled
by the piston will be proportional to the pres-
sure or level of the water in the chamber.

Any suitable flexible or other connecting

device may be attached to the stem 50, led to a
drum 30 or 31, and engaged therewmh in the
manner in which the flexible connections 34,
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a suitably supported counter-shaft 22.

>

39,arein Iigure 1 shown as engaged with said
drums. It will, of course, be understood
that, depending upon the location and char-
acter of the bodies of liquid in connection
with which the apparatus is to be employed,
two of the container chambers 46 may be em-
ployed, or one of them may be used while the
other relation indicating follower may sim-
ply float in a body of water such as shown in
Figuare 1.

In the arrangement shown in Figure 1,
I have, for the sake of simplicity of illus-
tration, shown the dial casing as arranged
immediately above the filter basin. It is, of
course, to be understood that the dial casing
and 1ts assoclated parts will be located wher-
ever the general arrangement and conven-
1ence of operation of the filter plant may dic-
tate, suitable extension and modification of
the connecting gearing being of coursea mat-
ter within the province of the constructor.
o 18 a dial casing of any desired form and
proportion, counveniently provided with a
front plate of glass. Within the casing is a
supporting frame serving to support, free for
rotation, and independently of each other,
the arbor 5, sleeve 6, and the sleeve 7, said
arbor and sleeves bemn' arranged in the
nested 1emti0uship bhOWH Afﬁxed direct to
the arbor 5 is the absolute level indicating
hand §. Affixed to the sleeve 6 is one of
the two reiative level indicating devices,
namely, the hand 9. Affixed to the sleeve
7 18 the other of the two relative liquid
level indicating devices, namely, the dial 10.
The dial and the hands constitute visual in-
dicators which manifest to the operator the
condition of the bodies of water in associa-
tion with which the apparatus as a whole is
arranged to operate. In the arrangement
shown, the hands are arranged in front of the
dial, and said dial and hands are axially co-

incident. Alffixed to the rear portion of the
arbor o, through the medium of a sleeve hub

11, 1s a pulley 12, The sleeve 11 is conven-
lently provided with a driving gear 13 mesh-
1ng with a driven gear 14 on a suitably sup-
ported counter-shaft 15, and said counter-
shaft 1s provided with a driving gear 16,
meshing with a driven gear 17, affixed to the
sleeve 6. 'The proportions of the gears 13,
14, 16, 17, constituting a reducing gear, are
such that, upon the rotation of the pulley 12,
while the arbor 5 and the absolute level in-
dicating hand 3, will have the same rotation
as said pulley, the sleeve 6 and hand 9 will
have a less rotation, approximately, in the
arrangement illustrated, one tenth that of the
arbor and hand 8. 185 is a pulley mounted
upon and rotating witha hubsleeve 19, which
sleeve 1s provided with a driving gear 20,
meshing with a driven gear 21, carried upon
Said
counter-shatt is provided with a driving gear
25, meshing with a driven gear 24, aﬂ’]\ed

‘r,hlouﬂ'h a 5u1ta,ble hub, upon the sleeve 7.

Y
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constituting a reducing gear, are such that
upon the rotation of the pulley 18, the sleeve
7 and dial 10 will have a rotation approxi-
mately one tenth that of said pulley, the ratio
between the sleeve 7 and the pulley 18 being
the same as that existing between the sleeve
0 and the pulley 12.

25, 26, are endless belts, engaged with the
pulleys 12 and 18, respectively, and also en-
gaged with driving pulleys mounted upon
shafts 27, 28, indicating in dotted lines in
I'igure 1, and which shafts, supported in suit-
able brackets or standards 29, are provided
respectively with winding drums 30, 31. 32,
03, are the followers, connected respectively
with cords 34, 35, wrapped upon the drums
30, 31. The distant ends of said cords are
in the embodiment illustrated provided with
welghts 30, 37.

The dial 10 is shown as provided with a
circuinferential series of graduating marks
and numerals.

The operation of the apparatus will be
readily understood. Each follower train of
connecting gearing, pulley and relative level
indicating device, may, of course, move en-
tirely independently of the other. The hand
J and dial 10 are devices which indicate by
their relation to each other the net difference
of condition as between the two Dodies of
water. As the follower 33 descends it ocea-
sions the movement of the dial 10 to the left
(Figure 2) and asitrisesit occasions the move-
ment of said dial to the right. As the fol-
lower 32 descends it occasions the movement
of the hand 9 to the left; as it rises the move-
ment of the said hand dial to the right.

Assuming for purpose of explanation, that
the water levels shown in Figure 1 are in
the normal and desired relation, the hand 9
and the dial 10 may occupy, if the apparatus
18 so arranged, the position shown in Figure
2, sald hand 9 being vertical, and the zero
pointof thedial being uppermost and directly
in line with it. If, then, both the levels are
correspondingly lowered, the dial and hand
will move to the left, maintaining a fixed re-
lation, for the reason that the water levels
maintain a fixed relation. If both water
levels are correspondingly elevated, said dial
and the hand 9 will correspondingly move to
the right. If, however, the level in 1 is low-
ered or mlbed while that in 2 1S stationary,
the hand 9 Wlll move to the left or right as
the case may be, the degree of Sepm'mwn of
the hand from the 710 point of the dial in-
dicating the sum of the departure of the wa-
ter levels from normal relation. If, at the
same time the water level in 1is lowered that
in 2 1s elevated, the dial moving to the right,
of course, increases the distance between the
ZOro pomb and the hand 9, and indicates such
increased difference of the levels.

The hand 9 and the dial 10 thus move dis-
tances proportioned to the change of condi-
tion of the bodies of water w1t11 which they

The proportions of the gears 20, 21, 23, 24, | are respectively associated, and as they re-
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lation to each other is maintained in precise

‘accord with the relation existing at the time

between the bodies of water. |
The hand 9 of the dial 10, thus conjointly
express the difference of level or head in a
single presentation or reading. The appa-
ratus is, therefore, in this respect, to be dis-
tinguished from indicating mechanisms 1n

‘which separate hands, independently travel-

ing across the face of a dial, are employed,

and in the use of which, a separate reading.

of the position of each hand upon the dial
must be made, and a mental calculation or
comparison of said tworeadings be also made,
to obtain the required resulit. -

The hand 8, which happens to be arranged
to have the same angular rotation as the pul-
ley 12, indicates by its distance from any pre-
arranged fixed point in or in the vicinity of
its path of movement, the absolute level of
the water in the basin 1. The arrangement,
for example, may be such that when all wa-
ter is out of said basin and the follower 32
rests upon the bed, the hand 38 will occupy a
vertical position, and that when said follower
is elevated by water and in accordance with

3

spectively move one way or another their re- tions, the hand 9 will in course of time en-
counter the button 38, and, closing the cir-

cuit, sound and operate the bell, light, or
other signaling device. The  difference of
level to be indicated by the operation of the
alarm, may, of course, be predetermined by
the set of the button in its slot. | |

Having thus described my invention, 1
claim— o

1. An apparatus forindicating the relative
level of two bodies of water, for use in con-
nection with filters, water works, water power
plants, and the like, including two followers

capable of independent movement corre-

sponding with changes of level of bodies of
water with which they are associated, a dial,
and an indicator, said dial and indicator be-
ing independently rotatable in both direc-
tions on a common axis, so that the position
of the indicator upon the dial indicates in a
single reading the relation existing between
the two followers, and independent trains of
mechanism through which movements of the
respective followers are transmitted to said
dial and indicator respectively.

9. An indicating apparatus for filters, wa-
ter works, water power plants, and the like,

its height, said hand 8 will be correspondingly | including a pair of rotatable indicating de-

moved to the right from its vertical position,

thus indicating how far the follower has been

elevated from the bed, and consequently how
much water is in said basin. SRR
For the purpose of indicating a maximum

difference of head as between the water in 1

and that in 2, a point. of special importance
in connection with filter plants, where the
maximum loss of head controls the time of
washing the filter, I arrange for giving an
alarm, as follows: R

38 is an electrical contact button mounted

- in an arciform conecentric slot 39 in the dial

10, adapted to be secured in any desired po-

sition in said slot, but insulated from the dial.

40 is an annular circumferentially grooved
contact plate, supported upon and conven-
iently insulated in any desired manner from,
the frame 4. 41isaconductor the upper end
of which is secured to, and in electrical con-

the other end of which passes around or
partly around the plate 40, lying in the cir-
cumferential groove thereof.
of the dial, and in all sets of the button 38 in

the slot 39, said button will be maintained in

cireuit with. the plate 40, but said button and

plate are normally insulated from the dial
and frame as explained. 42isa binding post

(Figure 4) engaged with the plate 40. 43isa
binding post secured to the frame 4 and in
circuit with the hand 9. 44 is a circuit wire
connected up with the binding posts 42 and
43, and in circuit with a bell, electric light,
or other signaling device, 45. - |
As will be understood, as the levels in 1
and 2 diverge and the tworelative level indi-

cating devices, that is to say, the hand 9 and |
dial 10, are caused to rotate in opposite direc- | ter works,

In all positions.

vices, arranged to rotate at a predetermined
relative motion upon a common axis, a rota-
table device indicating absolute depth or
level of a body of water, also rotatable on
said common axis, two independent follow-
ers, a train of mechanism through which the
movements of one follower are transmitted to
one of thesaid pair of indicating devices, and
means through which the movements of the
other follower are transmitted to the other

member of said pair of indicating devices,
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and also transmitted to the device for indi-

cating the absolute depth or ievel of a body
of water,substantially asshown and described
and for the purpose set forth. |
3. An indicating apparatus for filters, wa-
ter works, water power plants, and the like,
including a pair of relation indicating de-

vices arranged for movement, independent

followers arranged to be affected by the
change of level or pressure of two bodies of
water or sources of pressure, independent
trains of mechanism through which move-
ments of said followers are transmitted to
said indicating devices, and means for oper-

ating an alarm when said indicating devices

reach a predetermined reading. | |

4. An indicating apparatus, for filters, wa-
ter works, water power plants, and the like,
including two relation indicating devices ar-
ranged for rotation, independent trains of
oearing operatively connected with said de-
vices, independent followers connected re-
spectively with said trains of gearing, and an
electric cireuit, including an alarm, automat-
ically closed when said indicating devices
reach a predetermined reading. |

5. An indicating apparatus for filters, wa-
water power plants, and the like
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including a pair of relation indicating de- |

vices rotatable upon a common axis, the one
in front of the other, the positions of which
with respect to each other constitute or fur-
nish a direct reading, rotatable axially ar-
ranged snpports for said indicating devices,
independent followers arranged to be affected
by the changes of level or pressure of two
bodies of water or sources of pressure, and
independent trains of mechanism including
reducing gears through which movements of
sald followers are transmitted to said axially
arranged supports.

0. In an indicating apparatus, a rotatable
dial, and a rotatable hand, both of said de-
vices being mounted upon rotatable supports
axially coincident, two pulleys, two trains of
gearing by which said pulleys are respec-
tively engaged with said rotatable supports,
twoiollowersadapted to be affected by change
of level or pressure of two bodies of water or
sources of pressure, and independent connec-
tions between said followers and the respec-
tive pulleys.

7. In an indicating apparatus, a rotatable
dial and a rotatable hand, both of said de-
vices being mounted upon rotatable supports
axially coincident, two pulleys, two trains of
gearing by which said pulleys are respec-
tively engaged with said rotatable supports,
two followers, independent connections be-
tween said followers and the respective pul-
leys, and a second rotatable hand, opera-
tively connected with one of said pulleys and
rotatable at a speed different from that of the
hand first mentioned.

S. In an indicating apparatus in combina-
tion, a dial and a hand, rotatable supports on
which said dial and hand are mounted, fol-
lowers arranged to be placed in bodies of wa-
ter or connected to sources of pressure, con-
nections through which the movements of
sald followers are transmitted to said rotata-
ble supports, a contact button mounted in
said dial, and an electric circuit in which said
button and said hand are included, and an
alarm included in said circuit.

9. In an indicating apparatus, in combina-
tion, a dial and a hand, rotatable supports on
which said dial and hand are mounted, fol-
lowers arranged to be placed in bodies of wa-
ter or connected to sources of pressure, con-
nections through which the movements of
sald followers are transmitted to said rotata-
ble supports, a contact button adjustably
mounted on sald dial, an electric circuit in
which said button and said hand areincluded,
and an alarm included in said eireuit.

711,521

10. Inanindicating apparatus,incombina-
tion, a dial and a hand, rotatable supports on
which said dial and hand are mounted; fol-
lowers arranged to be placed in bodies of wa-
ter or connected to sources of pressure, con-
nections through which the movements of
sald followers are transmitted to said rotata-
ble supports, a contact button mounted in
sald dial but insulated from it, an annular

contact plate mounted on the framework of

the apparatus, but insulated from it, a con-
ductor secured to said button and engaged
with said plate, and an electric circuit, in-
cluding an alarm, the line wires of which cir-
cult terminate in binding posts secured to
sald contact plate and to a portion of the ap-
paratus in circuit with said hand.

11. Inanindieatingapparatus,in combina-
tion, the hands §, 9, the dial 10, the arbor 5,
the sleeves 6, 7, the pulleys 12 and 18, the
trains of gearing connective of said pulleys
and sald sleeves, the followers, and connec-

tions between said pulleys and said followers.

12. In an indicating apparatus, two rotata-
ble devices, indicating devices mounted on
sald rotatable devices, independently rotata-
ble pulleys, two trains of reducing gears
through which the movements of the pulleys
are transmitted to the said rotatable devices,
two followers arranged to be placed respeec-
fively in two bodies of water or connected to

6o
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two sources of pressure, means for transmit- go

ting the movement of the followers to said
pulleys, and an indicating hand connected
with and rotatable at the same speed as one
of said pulleys.

13. In an indicating apparatus, two rotata-
ble devices, indicating devices mounted on
sald rotatable devices, independently rotata-
ble pulleys, two trains of reducing gears
through which the movements of the pulleys
are transmitted to the rotatable devices, two
followers arranged to be placed respectively
In two bodies of water or connected to two
sources of pressure, means for transmitting
the movements of the followers to said pul-
leys, and an electrical alarm the circuit of
which is closed when the indicating devices
have moved in opposite directions a given
distance. | |

In testimony that I claim the foregoing as
my invention I have hereunto signed my
name this 23d day of August, A. D. 1901.

CIIAS. L. PARMELEE.

In presence of —
GEO. K. BURROUGHS,
ROoY O. GASSER.
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