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~tank for elosing the cireuit through which the
~electromotor is driven. |
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To A%l whom it may concer:

Be it known that I, ALBERT E. HALL, of
Plainfield, Union county, New .Jersey, have
invented certain new and useful Improve-
ments in Electrical Water-Elevators, of which
the following is a specification.

This invention relates to means for auto-
matically elevating water to tanks in build-
ings and elsewhere, from which tanks it 1s
drawn for the usual purposes of water-sup-
ply. In those locations where the pressure at |
which the water is delivered from street-mains.
or other sources of supply is insufficient to
force it to the upper stories of the building, |
so that it is necessary to provide an elevated
tank and pump the water to such tank, it has |
been customary heretofore to elevate the wa-
ter by a pump driven either by hand or by
power and operated at intervals, so that the |
tank is alternately filled and drawn from and

My invention provides a water-elevating
pump driven by means of an electromotor fed
from any suitable source of -electric energy,
and so arranged and connected as to be put
into operation automatically by the drawing
down of the water-level in the tank.

My invention relates not only to the gen-
eral system by means of which this result s
attained, but also to the details of the appa-
ratus employed in carrying that system into |

= 1w el PR — ik Sy e el I-lh—ll-l_l—rl'_-

My invention involves a suitable force-
pump connected with the source of water-
supply, and having its delivery-pipe extend-
ing up to and emptying into the tank, which
will ordinarily be placed at the top of the
building, an electromotor geared to this pump,
so that when its armature revolves the pump
shall be driven, and having its terminal
brushes connected to any suitable source of
electrical current—such, for example, as the |
electric-lighting eircuits commonly used in
cities and towns, and a circuit-closer operated
by the rise and fall of a float in"the elevated

In the accompanying drawings, Ifigure 1 1s
a vertical section of a building, showing the |
oeneral arrangement of the elevated tauk,!
water-pipes, and electric-circuit wires. Kig. |

section. "Fig. 3 is a plan of this apparatus

3 i an elevation of the pump and electromotor
and their connecting-gearing, the baxe-plate
and inclosing-case thercol being in vertical

with the case removed. Iig. 4 isa fragment-

ary section of the clevated tank, showing the

float and one construction of cirenit-closer;
and Fig. 5 is a transverse sectton on the line
5 5 in Fig. 4, looking upward. g 6 shows
another construction of the civenit-closer and
a modified arrangementof the circuit-connec-
tions. IMg. 7 is a tragmentary longitudinal
section of the tank, showing the preferred
construetion of cirenit -closer in elevation.
Fig. 8 is an-enlarged elevation of the cireult-
closer, with the inclosing-case thereol 1n sec-
tion, on the line & 8 in Fig. 4. Fig.d 15 A
horizontal section of the circuit-closer cut on
the line 94 9 in Fig. & Fig. 10 is a {ront view

Go

70

- of the circuit-closer cut on the line 10 10

Fig. 9.

eferving to the drawings; and especially
to FFig. 1, let A designate a sultable bhuilding
or structure to which my invention is applied; 7
B, & source of water——as, for example, astreet-
main; T, an elevated water-tank; Poapump for
pumpiug water up to sald tanks M, an electro-
motor for driving said pump; ¢, the cleetric
cireuit for conducting electrie energy 1o said
motor; D, a cireall closer or hrealier for con-
trolling said eircuit, and 1o afloat in the tank
T for operating by its rise and fall the ¢ircult-
breaker. |

From the strecet-main I the usual service- 95
pipe « leads into the huilding and communi-
cates with the suction-inlet of the pump Pyand
from the pump a delivery or discharge hipe, O,
leads up through the building to the tank 1,
into which it discharges water.  Prom the
Lottom of the tank I’ the usual water-deliv-

4

S0

Qo

- ery pipe, d, extends down and conmunicates

with the several faucets or cocks e o, by means

- of which water 18 drawn off.

The electromotor M is driven hy means of
an electrie eurrent taken from the usual elec-
tric-lighting civcuit in the case of a city or

town supplied therewith. Tf asis preferred, it

is operaled from a low-tension circuit adapted
for feeding incandeseent lamps 1n multiple
are, the circuit-connections are made as shown
by full lines 1n Iig. 1. |

100
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¢ designates the strect-maim carrying the
posttive and negative conductorsof the main
clectrie cireuit, and ¢ e designate the branch
wires leadine therefrom mto the bhuilding and
forming part of the circuit ¢, which termi-
nates at the respective brushes ot the motor.
In the arrangement. shown in Fig. 1 a loop of
this cirveuit (lettered 1 1)) extends up to the top
of the building and 15 connected to the re-
spective contacets of the civeuit-closer ID. This
cireuit-closer, the construction of which will
be presently deseribed, is operated by the float
I in the tank T in such manner that when

the float 1s lifted it breaks the cireuit, and

thereby stops the motor M and the pump, and
when water 1s drawn off, and the float conse-
quently descends, the circuit is elosed, and the
motor automatically starts and operates the
pump until the normal water-level in the tank
18 restored, w hereupm] the pumping action
.;11110111{1‘[1(“111\' ceases. - Thus the tank is kept
full, or very nearly so, without requiring any
attention on the part of the oceupants of the

~Dbuilding, and a -full and uniform pressure on

the water-pipes of the building is maintained.

In case the motor 18 to be fed from cireuit-

wires carried overhead through the streets of

~the town or city, as are—hght wires are con-

monly carried, connection is made therewith
in the manner shown in dotted lines 1n Fig.
1, where z designates a street-pole carrving
the wires; and ¢ ¢ designate the wires con-
nected to - the 1'espect1ve main circuit-wires
and leading into the bulldmg‘, wherein one of

35 them is ]omed to one of the wires of the loop

- tion of the pump and molor.

40

45

wy
St

60

7/, and the other wire, ¢’

elec¢tromotor. | -

Figs. 2 and 3 show the preferred construe-
The pump I’
here shown is a rotarv pump of the llplley
type, and itg operating-shaft (lettered /1) has

ixed toit a worm-wheel,IH,with which meshes ;

a worm,- I, which is fixed on the armature-
shaft J of the electromotor M. T'his shaft J
has bearings in a pillow, j,in the top of which
is formed a cup or well, 7, inclosing the worm
I, and serving as an oil-receptacle, so that the
worm and worm-wheel shall ran in oil, and
henee be thoroughly lubricated. By employ-
ing a worm and worm-wheel the rapid rota-
fion of the armature-shaft is gearved down to
A slow rotation of the pump-shaft with the
minimum amount of gearing, and the electro-
motor is protected from the effects of any

shocks orundue resistance that might becom-

nmunicated to it from the pump-shaitt.

The particular construction of electromo-
tor shown is known as the Daft motor, hav-
ing an electro-magnetic field -magnet and a

Grammearmature. Anyvsuitableconstruetion

of electromotor may, how ever, be used In lleu

‘ot the one shown.

k L are the brushes of the (-omnmtatm' o
the motor, which are fixed on a cross-bar, I,
which 1s adjustable by a set-serew, I/, in order
to vary the lead of the brushes. Tlm termi-
nal wires of the electric circuit C in Fig. 1

393,828
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are (*01‘1110(:1(1(1 the one dirveetly to one of the
brushes A and the other Hnmwh the field ex-
c¢iting-cotl i and thencee to the other brush,
ke, as is usual i eleetromotors, or any other
suitable electrieal arrangement may be sul)-
stituted:

Both the elect: omotor M and the pump P are
mounted on one base plate or frame,K;to which
they dare firmly screwed or bolted and which
is itself prov ided with serew-holes, by means

of which it may be fastened to some solid

support: in the cellar orother part of the build-
ing where the pump is to be located.  An -
closing ease or box, I, preferably of metal,

plaeed over the pump and motor, mclomnn
them and protecting them from 111]111\ and
from the access of dust. The pump deliv é1y-
nipe b passes out through a hole in the top of
this box. 'The bottom of the box fits over a

Aflange, n, formed on the base-plate I¥, oris oth-

erwise umféd to the base-plate, bemj' either
simply set thereon or fastened thereto in any
suitable manner, as may be preferred. The
pump and motor being connected compactly
together through the medium of the worm-
. and bemﬂ' themselves small and com-
pactly made, the base-plate K and its case L
take but little room; and the parts may be ar-

ranged in some corner of the cellar or other
part of the building wheve they will be out of

the way.

My invention admits of the use of a very

- small pump, owing to the automatic oper ation

of the electromotor, which causes the pump-
ing operation to commence instantiy upon the

Jlowering of the normal water-level in the tank,
so that as long as the water 1s being used at

all the pump will be kept in operation to re-
plenish the supply, and hence its capacity

need not be as great and it need not, conse-

quently, be made as large as 1f its operation
were intermittent, as heretofore, and 1t were
required to rapidly refill the tank. :
In order to prevent leakage of the eleetric
current in the event of anyv grounding of the
civeuit ' or other disarrangement, 1 pro-
vide for the thorough insulation of the motor
from the pump and other parts. To this end
I insulate the base M of the motor from the
plate I by placing between them a strip, p, of
insulating material, and 1 msulate the bolts
q, Fig. 2, by which the motor is bolted to the
phl‘re K, from either the motor or the plate,
and prefemhh‘ hmn both, by means of an in-
sulating-sheath, 2, as clearly shown. The
armature-shaft .J, I divide into two parts or
scetions, one of which carries the armature
and the other of whieh carvries the worm I,
and I separvate these sections by mntervening

e |
A |

8o

9o

93

100

ITO

120

insulation. The preferred constructionisthat

_shown, wherein each section of the shaft ter-

minates in a disk or flange, r, between which
is placed an insulating-disk, . and the two
disks are fastened together by bolts ¢, which
have insulating - sheaths around theny, as
shown in Fig. 3.

130

Hence the motor 1s effect-
| ually insulated, so that no electrical connec-
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tion can be made with the water-pipes of the
bmldum*, which, if it occurred, might result
in the transmission ot electnc c,hoel-..@. to the
occupants thereot. | +

" Fiegs. £ and 5 show the detmh of a‘very
mmple construction of circuit-closer suitable

for currents of verylow tension. - "T'he float I

is mounted on a lever, O, which is pivoted to

~a standard or frame, Q, attaclied-to the upper

I0

20

part of the tank, a,nd the ecireuit-closing arm

N, projecting from this lever, is moved by the

vibration of -the lever as- t”he float descends

between two-leaf contaet-springs, s: s, which
approach each other, ds shown'in: Fig. 5, and
which are insulated from each other and from

serews - to bmdmtr-posts R R, to which the
wires of the cireuit C are conneeted As the
float descends:and the arm-N. passes between
the springs, it-forms-a conducting-bridge be-
tween them and closes the eu'emt, and:asthe
float-rises the arm N-is drawn-out”from be-
tween the springs and breaks the cireuit. This
arrangement is not- suitable -for currents of

25 1:*011&1(1@1‘41)1@ electro - motive " force, -as with

30

40

435

55

60

bl’l(,h an arcis lHable tobe forined between the
arm-N- and:- the eontact-%prmo‘s which: "will
burn or eorrode the contaects. s S

Fig. 6 shows a modification. wh erein the ﬂoa,t-

¥ doesmet dwectly cause- the:closing of -the
circuit C, but causes the-closing:of an inter-
mediate: elremf C’;energized: by a‘battery, X,

‘which when closed “acts by the excitation of

an electro-inagnet, ¥, to “operate the circuit-

-~eloser P, which nmmpula,teq the .cireuit (.
Wlen the Hoat F is lowered, the.arm N
touches a- circuit-closing Spﬁfn .8, thereby
closing the cirveuit G’ and cauqmﬂ' the magnet
x to athract its armature, and: therehy close | 0
the circuit C and start the motor and.pump.
- Other means,-either electrical -or otherwise,

may be:pr ovided as a ‘connection between the

float T and the cirenit-C,-so that: this la‘rterf
-¢irénit need not extend up-to the tank T.

Ties. 7 to 10 show the preferred constr ac-
tion of the circuit=ecloser.- D :for:use with.cur-:
rents of considerable electro-inotive . force.-

This eircuit-closer acts on the principle of
storing up power during the first part'of the

movement of the float either in-ascending or
descending in order to effect at the end of a:

predeter mined. movement the sudden break-

ing or closing of the cirenit.  The breakmfr of

the circuit is effected by so wide a- 1110\'ement
apart of the enntact—sm faces that no are can
form between them. -Circuit-closers:operat-
ing on this general principle are already
known to clectricians. The float-lever O is
fuleruined ou a pin, o, and is formed with a
toothed sector, (), meshing with the teeth of
a pinion or par tial pinion, u, to which is fixed
a’'radial arm, U7, the end of ‘which is turned
back, as shown in Fig. 9, and receives loosely
thmuwh it the end of a sliding pin, {. The
pinion u and lever U, which are best formed
in one p1et.,e as shown are pivoted on a pin

or stud «’,on whiech is also pivoted a ClI‘Clllt—.

(*10':11115_1 arm or lm ¢r, N, (ahm\u best i e
10,) the outer ends of -which are a anged to
make and break contact with leat-springs.s s,
which are connected in the manner shown Ir}
“dotted lines s s“' with the respeetive binding-
posts R and R’. = Stops ¢ ¢ are arranged 1o
project {rom ﬂm hase-plate or standard Q. on
“]11(3]1 the H(’\{‘lﬂl 1}.:11’(% arce mounted, these

-stops serving to limit-the play of hoth thecon-
tact-lever N and the vibrating arm U, This

latter has much the wider range of vibration,
as shown by dotted lines. -T'he pind s jointed

to the hub of.the lever N in the manner clearly

shown, and is provided with:a spr g, S, ¢ oiled

- on -it, which reacts in one direction against o
the standard Q and connected by fastening-

qhoulder on the pin and in the other direction
against the turned-back end of the arm U,
The pivot « of this pin { is g0 placed rela-
tively to the two levers N and U that it both

the latter were at midstroke it would «t ami‘ :

in a direct Hne between the axial center.on

| which the levers turn and - the. -centfer of the

hole.or socket formed for the end of the pin
t in-the arm:U. :Ineither of the extreme po-

go

sitions of the levers.N and U, asshown either

by full or-dotted lines, the pin # aud the por-

. tion of -the lever N e\ten(lmfr from the pivot

wto” the fulerum-axis constitute together a
toggle-lever, so that the expansive action of
’the spring S serves to hold the two levers 1
either relative position. . Starfing with the

lever: U in one. position, this lever can . be

swung around lle.dll\ to its extreme other po-
sition before the pin f will be’ brought into

100

line with- the . fulerum-axis; but upon this

point-being passed the expansive tension of

the spring, actmtr through the toggle-levers,

‘serves to throw ihe lever N suddenly from
one position to ‘the other. .On the return
movement :of the lever U the same -aclion
takes place, power being gradually accumu-
lated: or stored up by the a1l adual ¢ OIMPression
of .the spring S until, near the end.of the

{ movement, the center is passed; and the

spring is enabled to react and suddenly throw
the lever N over to its. uppoalic or former po-
sition. . The float is eiven . a certain hinnted
up-and-down movement, and the .opening or
closing of .the circuit is effected only upoin
the (*Omplehon of this movement, the greater
portion of the movement being dev oted 1o
storing up the power necessary to throw the
lever over from one position to the other
When the lever N is.inthe position for break-
ing the eireuit, its ends are moved so faraway
'fl'om the COllttl(ft -springs s that the formation
of an arc¢ between them is impossible. The
peculiar advantage of this construction of
circuit-closer is found in the fact that the
breaking of the circuit is effected suddenly
instead of cradually, so that a very slight
change in the water-level will not affect the
circuit-closer, so that the for mation of an arc
i1s avoided and the stopping and starting of
the electromotor and pump are less frequent,
the pump being started only when the water-
level has been drawn down bllﬂl(,lelltl} to
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- cal, requiring no personal attention or super--

10
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-

make it worth while to pump up more water.

Q" is a box or case inclosing the wotking
parts of the circuit-closer.

My invention renders the supplylng of Wa-

ter to elevated tanks automa,tlc and economi-

V1Sion, keepmﬁ' always a full supply of water
and full pressure on the faucets and ¢onsum-

ing power only when it is actually needed fm
‘the performance of work. |

I claim as my invention the f0110w1n0—de-

fined novel featur es, sub%tantlallv as hel em-'

before specified, viz:
1. The combination, with a source of watet-
supply, an elevated watel tank, and a water-

- service pipe leading from said tank and hav-

20

25

- betiween the ﬂoat and ‘said eireuit - eloqer -

20
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ng the asual fa,ueets or outlets, of a
connected to the water-supply and havingits
discharge-pipe leading to said tank, an ‘elec-

tromotor geared to S&Id pump, an .electric

eircuit supplymﬂ' sald motor, a float actuated
by the rise and fall of water in. said tank, a

quick-action circuit-closer for inampula,tmﬂ-

sald cireuit, adapted to open it suddenly and

widely to prevent the formation of an are,

and. power-storing connections mtervemnﬂ'

whereby, on the rise of the float; power is
stored up for finally breaking the ClI‘Clllt and

on the descent of the float the circuitis closed |

and the pump thereby sbarted in order to re-
fill the tank.

2. The cembmatmn w1th a source of water-

supply, an elevated Water-ta,nk and a water--
service pipe leading from said tank and hav-

Ing the usual faucets or outlets, of a p pump
connaeted to the water-supply and having its

discharge-pipe leading to said tank, an ele(,-__
tromotor geared to sald pump, the main dis-
tmbutmﬂ'-eonducters of an electric lighting or
power cireuit, a branch e¢irceuit loeped there-

~ from and eonnected to said motor for divert-

. 45
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float actuated by the rise and fall of water in
sald tank, a quick-action circuit-closer for
ma,mpulatmﬂ' sald circuit and adapted to open

1t suddenly and widely to prevent the forma- |
tion of an ar¢, and power-storing connections

111terve11mﬂ' between the float and said cir-

power is stored up for finally breaking the

cirenit, and on the descent of the float power

is stored up for closing the circuit and there-

by starting the pmnp in order to refill the

tank.

3. The eombmatwn w1th a source of W&tel-.

supply an elevated Water-tank and a water-
service pipe leading frem sald tank and hav-

a 393,828

pump

of a circuit-closer eonmstmg of a
lever, U, connected to and moved by said ﬁoat

BEST AVAILABLE COP

ing the usual faucets or outlets of a pump

| eonneeted to the water-supply and having its

6o

discharge-pipe leading to said tank, an elec-_ .-
tromotor geared to said pump, the main dis-

tributing - conductors of an electric lighting

or power circuit; a branch circuit 100ped

therefrom and conneeted to sald motor for
diverting a portion of current to drive the

latter and extended also up to said elevated
tank;a quick-action circuit-closer at said tank
in eonnectlon with said branch circuit, and a
| float actuated by the rise and fall of Wa,ter in
sald tank and eonnected to and aetuating'
said circuit-closer, whereby said branch cir-

cuit is closed by the descent of the float and

the pump ‘thereby started to refill the tank - '

and is broken by the ascent of the ﬂoat when

‘the tank is refilled.

4, The combination of a pump, a Worm- frecu
on the dmvmw-shaft thereof, an eleetromotor

& WOrm on its armature-shaft gearing W‘lth"
_Scﬂd worm-gear, and an insulation dividing
said arinature-shaft between said worm and
‘armature, whereby the electromotm 1S insu-

lated from the pump. '
-~ 5. The combinationof an eleetlemetor and
) pump, a-base to which both ate fastened,
‘gearing thlough which the pump is drwen
from the motor, and an insulation for the mo-
'. tor whereby it is insulated from the pump.

6. The combmatmn with a water-tank, of
4 float therein and a elrcult-closer operated

by said float and constr ucted with a cireuit-
“closing lever, and a spring .intervening be-

tween said lever and - the float -lever and

'adapted to. be compressed during the first

movement of the float and to act upon said
circuit-closing lever before the end of - the

movement of the float to throw said lever
suddenly from “on€ extreme position to the
other, and thereby to suddenly break or elo%e

| the clreult
ing a portion of current to drive the latter, a |

7. The eombmatlon with a tank and ﬂoat
vlbratmﬂ'

a cuemt—closmu" lever, N, a rod, ¢, jointed be-
tween said levers a spring, S, aetmﬂ' on said
rod, and a eontact-sprm S, armnged to be

| touched by said lever N in one -position and
cuit-closer, “hereby on the rise of the float

out of contact therewith in its other position.
In witness whereof I have hereunto signed

my name in the presenee of two subscmbmg
Wltnesses |

A_L‘BE'RT E. HALL.

| W’ltnesses
| ARTHUR C. FRASER
GEORGE H. FRASER
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