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UNITED STATES PATENT OFFICE.

' EDGAR EARLE LITTLEFIELD, OF SEATTLE, WASHINGTON..

 AFPARATUS FOR ELECTRICALLY CHARGING FLUIDS.

1,360,654. ' Bnéciﬂﬁti#n=ot Letters hient- -Patented Nov. 30, 1920,

Continuation of applimtiox Berial No. 482,699, ﬂlegl March- 10, 1909. | This. application filed October 24,
| ’ - - 19168, Serial No. 127,338, - | . |

To all whom it may concern:

" Be it known that I, Epgar Earte Lrrrrs.
FIELD, g citizen of "tﬂe, United States, and
resident of the city of Seattle, county of

King,-and State of Washington, have in-

- vented certain new -and .useful Improve-

10

~ character that when the fluid is discharged,
as by spraying, the electrical charge will
- be carried to and depositéd upon the objects
15 _ ©

; _.20

25

30

35

ments in Apparatus for Electrically Charg-

ing Fluids, of .which the following is a.

specification, < - = | - )
My invention relates to apparatus for
ving fluids an electrical charge, of such

upon which the fluid falls. : |
- The object of my invention is to provide
an 1mproved apparatus for securing these
results. In particular, I
these means to electrically charge fluids
which are, or may. be, applied to vegetation
to thereb - produce upon . the vegetation

the stimulating effect which electricity s

known to have thereon and further to free it

of fungous or insect pests when applied un-

der suitable conditions. @ e
I have also applied these means to charge

fluids which are, or may be, used in conneec- .

tion with shower baths, or the like, to there-

by apply the stimulating effect of electricity

to the_ user.

I contemplate that 'ahdvantage may be taken

of the increaseéd effect, in some cases, result-

inﬁ3 from the employment, of certain chemi-
cals with which-the fluid may be charged.
It is often desirable to charge fluids which

- 1ssue, or are discharged, from a source hgv-

- 40

45

50

L

ing a grounded connection and, under such
conditions, unless proper means are -em-

ployed, the fluid can can'{ no. appreciable j

charge. By means which T have employed
the fluid may be charged by influence, or
induction, in which case it may, or may not
have a grounded source, as the nature of

 the case may require. |

This application is a continuation -of my
i.'gplication, Serial No. 482599, filed March
2

1909, and entitled Electric treatment of -

vegetation. = - . _ _
In the drawings I have shown forms of

- apparatus which may be employed in car-
tyﬁlg_qut' my inventiyon atid _whiih ire now

1 '
P .
.

preferred by me. -
Figure 1 15 a form of device, showii partly.

have employed

in -’Sﬂr’tid'é‘all 9Ievatibn, which is actuated
by the fluid discharge. AR

.the device shown in Fig. 1. -

- Fig. 3 shows a form of a paratus, partly 60
1n section, by means of Whi(.‘fl-. a fluid may be
charged with electricity supplied from any
‘Convenient independent source. .

- Fig. 4 shows a type of deflector which
may be apb]i_e'd in combination with the 65
form of device shown in Fig. 8. _ _

Fig. 5 1s an elevation and partial section

of a type of device operating under the
principles of an ordinary dynamic genera-
_tor. | - S | +

--Fig. 6 shows an upper plan view of cer-
tain parts of the device shown in Fig. 5.

- Fig. 7 shows modified forms of charging
terminal and discharging device.

Fig. 8 is a section on line 8—8§ of Fig. 5. 75
It ias been found, as a result of scientific
experiments, that water and other fluids
may, when discharged: as a spray, be charged -
~with electricity, and it is genemllﬁ recog-
nized that electricity ‘properly applied, has go
a beneficial and stimulating effect upon vege- .
tation. LT

I have conceived the idea of chiarging
water used to spray, or water, vegetation
with electricity, whereby the vegetation so g5
treated will be stimulated and its growth

C F:ig 2 shows certain features as added to
e .

70

~and physical condition and vigor be im- |

proved. L o

- I also contemplate that the water may,
~when desired, be charged chemically with gg
such substances as have been found to have

a beneficial effect, either in stimulating
plant growth, or by way of having an in- =
Jurious effect upon  the fungous or -insect
pests to which the vegetation may be sub- gg

By the employment of chemicals I am also
enabled to increase thé potential of a charge
carried by the fluid, and by adding the elec- -

.trical charge to the chemically charged fluid, 300
the chémical action is-increased.. .

. By these means, either separately or com-
bined, as may best fit the occasion, I am en-
abled to stimulate the growth of vegetation
or free it of pests, or to do both at once. 105

- In Fig. 1 lph'a.ve shown a form of appara- .
tus 1n vﬁ'l_igh the fluid in being discharged,

impinges upon a deflector, or similar device,

which also acts as a motor and is operatively -

connécted with an electric generator, the 110



oy

' 20 ,’fhis' consists of a chamber closed at the top, ing bolts, or screws, 3 and 30.

. in position to be-engaged by the fluid dis- parts of the device. Within this

-

. .as a comb 12, is mounted adjacent. the disk

-7 same side but distant from its

o s ' - 1,360,654

roduct of which is transferred to the escap- cal connection with the 'spindle'-S,. which ex-
ing fluid by which it is applied to the vegeta- tends within the sleeve 7, and through which
tion, or other object, along with the fluid. it may be grounded. Asthe discharged flmud

-

~ In the practice of my invention the fluid forms into spray in the inducing field of

5 may be supplied from any convenient source the terminal 100 it receives an induced or 70

and while, 1n some 4{33,:5'.135i ‘¢ mieht be de- bound charge which it may carry and deliver.
ly 1 ' )

sirable to use a source who
a ground connection, I also contemplate that device

y insulated from. to an object at a distance from the charging

the source may- be uninsulated from the - Umigt _céftain conditions the fluid, instead
10 ground connection, as, for instance, an ordi- of receiving its charge by induction, may be 75
nary hose cbnnection with a water maln. ‘charged by contact with the charan% termi-

Where it is desirable to use an ‘nsulated nal. Where this 1s desired to-.

rought

~ gource, an insulated tank and conduit may be about the deflector is so formed and posi-'

employed to deliver the fluid and the tank tioned that the fluid has freedom of contact

15 insulated from its source of fluid supply - with the terminal.. . :

‘during the operation of the charging device.  The electrical generator above deSC,ribéd 1S

80

In the deyice as shown in Fig. 1, the pipe preferably inclosed within a box,-or casing,

-

19 conveys the fluid to the dlschar%ing' device 17, to. which the spindle 8 is preferably con-

er of jets. nected at its upper end through %Fllle inst;gft- -
These bolts, 85

but provided with discharge openings 40. - for which other means:of an insulating char-

Supported above the di

harge chamber 4, -acter may be substituted, also_secure other
casing and

charge, is & deflector 6, which also functions adjacent the rotatable disk 14, is the station-

25 as an impulse or impact mqtor. This deflec- ary disk 16 which constitutes a part of the 90

-

‘tor, as shown, consists of a cone having angu-¢ generator. This disk 16 is of glass or other
larly disposed vanes 60, pro] ecting from its material having like electrical qualities, as 1S
) surg;ce in such position as to be engaged by also disk 14. here are other details of a

" the fluid discharge to thereby rotate the generator of this sort ‘which I have not
30 whole. This deflector may be of insulatinﬁ 'shown but which are’ recognized as being 95

material or not -and of any convenient an

<uitable form, as the case may require. In component parts-thereof.

ascociated with such machines.and . forming

~ this form of generator the essential thing is - In Fig. 2 1 have shown how magnets may
to use a device which is both a deflector and be associated with the foregoing described =
35 a power generator, so that the fluid, acting generator to overcome certain conditions, in- 100
~ upon it, operates the generator. Provisions cluding in some cases atmosphefic condi- / -
for axial adjustment may-be provided, as a  tions, =nd to otherwise increase the-effective- |

set screw 11.

~ pess of the generator. This result may be

In this form of device the deflector is accomplished by so’ ositioning and securing
40 mounted to turn on an insulating sleeve, or . the magnets 15 anc 18 that- their fields of 106

, .

stem 7, or is in other ways electrically insu- force are cut by. the rotating

disk 14 and its

lated from the chamber 4, and the pipes armature “and - necessary ‘associated . parts..

]
' -

“supplying the fluid. Preferably, this de- These means may - 8lso be associated with

" O

flector is also insulated from the generating other genérators of similar. cha,mcter,de- '

45 device, which result 1.have shown as being pendingon the resultsto-be obtained.

“secured by mounting it upon a sleeve 9 of ..~ In Fig. 3 I haveshown a-form of device b

L

110

any suitable insulating material. These two means ofzwhich the fiiid may: be charged

. parts are secured to turn together.

witirelectricity-delivered from any conver-

A metallic sleeve 10 is secured to turn with 7 “ient "sourée, % ':‘téﬁgﬁi‘"'ébndm:tor 80. This

- ' ik

. Ny -1
-
" X -

50 the sleeve 9 and the deflector, and preferably source:-1may

e 'of high frequency character 115

 is.provided with a depending petticoat 100, - .and the supply may be developed in any con-
- or such other construction as may best serve. - venient manper. | The terminal 2 receives the
'as a discharging terminal for electrically ~ inducing  charges ‘through the conducting

charging the escaping fluid. “The iipper par-  stem which is insulated from thé diécharging 120

55 tion of the sleeve 10 is secured to t-hé-fdis 14 device by the sleeve 70 which 1s smlgljrij g.n

&

through which means the latter is made’do adjustably fitted in the discharging device.
rotate with the deflector 6. -~ - == ~'Thé chamber 4 is provided with discharge

A'current collecting device, herein sholrn

‘ég‘enings 40 which deliver the fluid in a path
which 18 in the inducing field of the terminal

60 at one side and a similar device 13 on the ©. When desirable the terminal 2 may be 126

companion coated or covered with such

r Ay
»

insulating ma-

% comb.  The comb 12 is in electrical contact terial as has been found suitable’ for. such -

"with thé sleeve 10 and through this with the .

65 sulated from the other comb and is in electri- - in combination with the devicé shown

ot

iy 130

)




1,360,654

this possible, - “* ~. .
_ Instead of the foregoing described devices,
I may employ such an electrical generator

- 8sthat shown in Fig. 5. - In this case the fluid

10 .

15

‘the field el_ectrically cha

ing

920

. 25\.

30

Inay be a pointed closed tube and adapted to |

356

| chargm_g_ terminal an

40

45

Justably supported

o0

- which has an

‘rigid connection a

is made to actuate a rotatable member which,
preferably, is.in the form of a turbine 62,
rly placed blades 63, upon
which impinge Jets 1ssuing from o‘ﬂenin
in plate 44, which forms part of the wa
chamber 41. - The fluid
& spray through the large orifices 43, through
rged from discharg-
terminals 20, . T
his ‘member, turbine 02, for which may
be substitited any other suitable means, has
1 as by shaft 64, with the
permaneqt_matgnets 9 and 50, which are ro-
tated with reference to the field colls 31.
While T have shown the magnets 5 as being
rotatable it is also possible i
results by rotating an armature in the field
of permanent magnets. e _
The discharging terminals may be of any
suitable  form or construction. In cases
where. grounding g part of the charge is
found to be necessary, any convenient means
may be employed for the purpose. The part

70 forms part of a closed chamber which

inserted
partly form t
In Fig. 71

in_ the ground. It may also
he upper part of a standard.

have shown

by the supply pipe.
The foregoing constructions are shown and

described in more or less rudimentary form

- 8reat variation in forms and construction of

- 55

- plied from an indep

depart-

apparatus may be'-emtployed without
in%vfﬁom the spirit of my.invention.

Jyhere desired the charge may be sup-
endent source and &]?-

plied to charge a fluid as it 18 appliéd to the

~ vegetation in the form of g stream: -

60

Unider different “conditions differént ‘in.
haracter of charge may be used
and any suitable mears . employed to apply

it, as for instance, such means as might in-

- clude, or be assoclated with, a high frequency

L

generator, or a transformer, or the like.
hat an Inducing charge

42
wall of
1is then discharged as

to secure like

. charging device

~ charged liquid from sai

, charged Tiquid, ™~

a

alone may be emplc&yed to form a fluid into
spray. -1 have found that where g Jet of fluid
1ssues under the influence of an inducing field
of force the charge has the effect of forming
- the fluid into spray. This effect ma be used
“either aloné or.in’ combination with deflect.
Ingmeans. - . " .
The inducing terminals. described in. the
foregoing should be so formed that the in-
duced char delivered to the fluid is sub.
‘Stantially the maximum ¢f arge -capable of
being delivered by the charging terminal.
In other ‘words, tﬁ"e ‘form and construction
is such that the fluid receives a charge from
that surface, or part of the¢ inducing ter-
minal which is capable of ' delivering the
most effective charge. " Where a convective
charge is empl?ed the form of the terminal
may ve modified to meet t
. It is evident that with my invention vari-
ous. fluids' may- be celectrically charged and
-the charged fluid applied In many different
‘ways. It may also ﬁe used -in el)éctrostatic
separation, and the like, and for purposes
of atomization. @~ = '
- I contemplate using either relatively pure

or chemically charge ‘liquids with this de-
_vice. By chemicall ' charging the liquids an
“Insecticide or a funwicide may be used. The
effect of the electrical charge upon the chemi-
cal, it is beli vill intensify its actioq.
- What I claim’ as my invention is:
1.- The combination with a-liquid discharg-
s to rify the liquid discharged.
2. The combination with a liquid dis-
.of a generator of electric
charge actuated, by the liquid discharged
and mmeans for electricall charging the dis-
generator. .
3. The combination with a liquid discharg-
ing device of a rotary electric generator and
means for electrically char iIng, the liquid
discha-rged from said liquidﬁlischarging de-
4. The combination with a liguid discharg-
Ing device of means actuated by the dis-
charged liquid to generate an elecirio charge
and means for applying the electricity tljus
enerated to induce a charge in the dis-

. . 9. The combination with g, device for dis-

charging fluid-u

tor of electromotive force operated by the

discharge of the fluid and connected to elec-
trically charge the discharged fluid.

6. The combination with a fluid discharyg- -

he requirements.

pon vegetation, of a genera- -

70

5
80
85
80
95
100
106

110

118

120

ing device, of a. rotatable deflector actuated

 of fluid, and an electric
operated by said deflector
harge into the fluid djs-

by the discharg
generating device
‘and feeding its ¢

‘cha,r%. | _ _
7. The combination with a fluid discharg-
of a rotatable member actuated

ing device, _
by the fluid discharge, a static electric gen-

125,

130
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a efémr Lhaving ohe part therapflturn_ed by
. said member, said generator being connected

by into the fluid discharge. -
5 8. The combination wi

device, of means for giving the spray a

bound charge of electricity, said means 1n--
~ cluding ‘a rotatable electrically charged ter-

minal in inductive relation with the fluid

" 10 discharge.

9. The combination with a fluid discharg-
" ing device and means for electrically charg-
- ing the fluid, of means for generating elec-
. tricity actuated by the fluid and connected

15 with said fluid charging means.

~10.. A" fluid supply having an uninsulated

~  source, means for dispersing the flmd, and.

. neans without the path of the fluid for giv-

. ing the particles of said fluid an electric

20- charge., | ‘ |

©11. An apparatus for electrically ¢harg-

" ing a fluid comprising a fluid conduit and
a spray device supplied thereby and means
for giving the fluid an electric charge

- 25 through a dielectric: as it is discharged in
. the form of spray.

12. A fluid spraying device co‘mprising,* a

source of fluid, a spray producing member, a

‘charging termina] disposed centrally of and

30 adapted to inductively charge the spray, and

 means for charging said terminal.
13, A device for applying electric charges

to a fluid spray comprising, a source of fluid,
.. a spray forming device, means for induc-

to discharge the electricity generated there-

th a fluid spra,ying'"

tively chargihg the particlés' of the 'spray, '

said means being insulated frbm the spray
device. : N

" 14. A device fof'._app!y;ing electric 'i:harg"es

.to a fluid spray comprising, an uninsulated
~ source of fluid, a spray forming device, and

means for applying electric charges to' the

particles of the spray through a dielectric.
15. A means for applying:a. bound electric |

charge to vegetation comprising, means for
discharging a fluid in the form of spray, and

16. A device for electrically charging a

45

 means for inductively charging sdid fluid
" with electricity. .. - ' -

fluid spray having a charge inducing mem- -

ber spaced at a distance from the path -of
thespray. -~ . . '

50

17. A fluid spraying dewce for ﬂectriéally
charging a fluid spray having a member

which is spaced from and adapted to form

o field of force in the path of the fluid spray.

58 -

18. A device for electrically treatin% vege-

tatign comprising. a :spray. device having

means for electrically charging the spray .

through a dielectric.

19. As an _arti'cle'-_of-manﬁf_aéﬁuré,' a 'deirice"_ed

- for electrically charging fluid vapor or spray. .

including an uninsulated source of fluid and

path of the fluid. , - ... - . vo U

"' Signed at Sesttle, Washington, this 19th
. day of Qctober, 1916.° -0 AT

EDGAR EARLE LITTLEFIELD.
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